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1. INTRODUCTION

This volume contains backqground information and supplements Volume
I of the report. Section 2 contains workshop summaries prepared by the
N8S author and by workshop organizers; Section 3 contains responses by
the NBS author to correspondence associated with the industry workshops;
Sections 4 through 8 contain depositions made in the five workshops;
Section 9 contains source documents for the present version of Subpart
P; and Section 10 contains miscellaneous input and information contri-
buted by workshop participants and others.



t 2. WORKSHOP SUMMARIES AND PROCEEDINGS

The following workshops were held:

Milwaukee, WI June 9, 1981
Atlanta, GA June 16, 1981
Dallas, TX June 30, 1981
San Francisco, CA July 9, 1981
Boston, MA July 14, 1981

This section contains a memorandum by the NBS author on each
of the workshops which summarizes the comments. Depositions
made in the workshops are attached to these memoranda. Ad-
ditionally, there are reports by the local sponsors on the
Milwaukee, WI, and Dallas, TX, workshops.

The workshop reports contain information on the workshops as
well as analyses of some of the comments and depositions.
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June 23, 1981

Mr. Edwvard Hayden
Mr. Arthur Schmuhl
Mr. James lapping
Mr. John Ramage

Mr. Paul Bouley

Mr. Ronald Stanevich
Prof. Jack Micklas
Mr. Joka Pannullo

Gent lemen:

Attached i3 a copy of my draft memorandum on the Milwaukee Workshop.
Please send me your comments before July 3. I shall revise the memo
after I receive your comments. In particular, I want to make sure
thet I have no inaccuracies and that I didn't fail to address
important issues which were raised. :

Sincerely,

—— L,
Felix Y. Yokel, Leader
Geotechnical Engineering Group

Structures and Materials Division
Center for Building Technology, NEL

Attachment

cc: Mr, John Chambless
Mr. William Driskill
Mr. Paul Henson
Mr. Clifford Simmons
Mr. Bill Zoino



Netions! Bureau of Standards
Weshington, 0.C. 20234

Bldg. 226, Room B-162
Phone (301) 921-2648

/_.\ UNITED STATES DEPARTMENT OF COMMERCE
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DRAFT

June 23, 1981

MEMORANDUM FOR Records of the NIOSH Excavation Project
From: PFelix Y. Yokel

Subject: Workshop in Milwaukee, Wisconsin, June 9, 1981

This memorandum is t. record my overall impression and my reaction to important
questions that were raised in the Workshop. A Workshop Report, containing
recommendations is being prepared by the Organi:ing Commifttee, using taped
records and written depositionms.

(1) General: There were both negative and positive comments. However, it

is in the nature of this type of a Workshop that individuals who have negative
comments and recommendations for change will go on record, while those who
generally agree with the recommendations will see no need to make a statement.
There wer: some statements particularly from contractors fromIllifois, that a
change in the present standard {s not desirable. To the extent that these
statements are not accompanied by specifics it is difficult to determine
wvherther tle status quo is considered desirable because Subpart P as written
is satisfactory or because of the fact that the present version of Subpart P
is unenforcable.

(2) Soil Classification: There were substantial comments to the effect that
a 1/2 to 1 slope should be permitted in Type A s0il In a technical sense I
see no problem in changing the sllowable slopes for Type A soils to 1/2 to

1 for 12 ft. or less and 3/4 to 1 for 12 to 20 ft. We originally did not
recommend 1/2 to 1 slope because there was no substantial evidence that it 1is
being used and there was some concern that it could become a vertical slope T
vhen the work 1is sloppy.

(3) local Provisions Which Have a Proven Performance Record: In our swmary .-
recommendation (BSS 127) the following statements were made in Appendix A: ‘
page 59, A.3, lst paragraph:

"Iraditional timber shoring practice varies widely from locatiom to
location and frequently depends on such variables as sizes and
characteristics of available timber, sofl conditions, and local
work practices. In some locations these practices have been used
for many years and appear to be satisfacrory to all the parties
concerned. Three such locations are the State of Wisconsin,

New York City, and the State of California (where mainly softwood
is used).”



Page 65, 2nd paragraph:

X "Since, in spita of the results of this analysis, NBS could find no

’ svidence that traditional timber practice, if proparly executed, 1is
unsafe, consideration could perhaps be given to temporarily exempting
conventional timber shoring from the lateral load requirements until
lateral load effects can be further studied by actual measurements
iu the field. If such an approach is adopted, it may be more
reasonable to endorse proven local shoring practices on a regional
baaia, only where such shoring is widely used. It 1s not recommended
to use a single scheme such ss Tables A.2, and A.3 nationwide, since
local practice evolved on the basis of local workmanship, material
supplies and sofl condi:ions.”

It can be seen from our summary report that the queation wvhich aroaa in the
Milvaukse Workshop was anticipated. It may arise again in the San Francisco
and the Boston Workshops. The question is this: .

1f we have a local shoring practice which is satisfactory to all the
parties concerned, should it be changed to comply with the new
prov.sicns?

If is i3 not changed, by which mechanism can it he approved without
jeopardizing the consistency of the new provisions?

This is a question which must be taken up by the Advisory Committee in order
to come up with a definite recommendacion to OSHA. I would like to state
some of my preliminary thoughts:

(a) If we have a traditional practice which haa a8 good track record
and we force countractors to change {t, we may well cause an
increase In the accident risk and thus defeat our overall purpcse.
On the other hard, ome of our goals was to get away from prescrip-
tive provisions and provide more options. Thus it wiuld also be
wvrong to enforce this traditional approcach to the exclusion of
ot.her approaches.

(b) The evidence on which we can baae the permission to use a
traditional practice which does not comply with our recommended
provisions is its track record, rather than compliance with
engineering principles. Thus, if it is allowed, no changes in

0T it should be permitted. Such cnanges would include substitutiom

of any of its members by other members of "equivalent" strength.

o Thus I think that one way to deal with this problem could be some kind of
' "grandfather clause,” By which widely used traditional practices could be
: alloved on a regional basis. However, care should be exercised to permit only
: those parts of these practicea which are actually widely used, and discard other
parts which do not have a proven track record.



Since we ere dealing with a specific case of the Wisconsin Administrative Code,
I analyzed thair timber tables (see Appendix). My compliance measure is tha
"Safety Index" S/Sa, whera S = calculated stress and Sa = sllowabla stress.

My "Allowablas Stress” is tha strass for "Mixed Hardwood 1", Table 5, pags 29,
multiplied by 1.33 for short tarm: (b = 964 psf, fc = 499 psi.

The safety index for struts was calculated for 2 situations: with the 240 1b.
gravity load st tha center of the strut as required, and without the gravity
load to assess g.aeral adequacy in resisting lateral loads.

Hereafter is a summary of the assessment:

Tabla 1: Struts in rows 1-5 are generally adequate to rusist the
lateral loads, but are overstrasced vhan the 240 1b.
gravity load is applied. In row 6 ths situation is similar
for Type B s0il (no water) but very marginal for Type C
80il., The wales in rov 6 are heavily nverstressed..

Table 2: Situation is similar to Table 1 including that in row S,
which corresponds to row 6 in Table 1.

Table 3: The talle is more stringent than the proposed spacing
provisions.

Tabla 4: This table is for Type B soils. Struts tend to be
overstressec and wvales severely overstressed.

Table 5: This table is for wide trenches in Type A soils. It
was analyzed for 6 ft. widths and 12 ft. widths. It
can be seen that, with the 240 1b. load the struts are
adequate to 6 ft. width, but overstressed for the
12 fr. width.

There wvas some evidence {rom tha answvers to my questions in the Workshop

that only Tabla 1, rows 1-5 and Tsble 3 are widely uaed. If this is the case,
some of the more marginal cases should probably be eliminated, wvhile the rest
of the practice could be endorsed on the basis that it {s successfully used.
It should be noted that the greatest deficiency occurs in wales where the
spacing ia 11-1/2 ft.

(4) Exposure: Section 1926.650 (a), which was formulated in the Washington
AGC Workshop, sets a scope for the provisions. After the Wisconsin Workshop
it appears that this section needs to be made more explicit to state that

the provisions don't apply vhere workezs are not exposed to the effects of
mass movement of so0il or rock. This may have to be further amplified to
state how far awvay from an unsbored or inadequately shored face workers would
bhave to be vhen they are not exposed.

Rasolution of this question would solve two problems:

(a) In wide excavationa the provisions would not necessarily
apply. Thus the demand to distinguish between trenches
and excavation would be satisfied in this way.

() VWhen long pipe sections are laid, cross bzacea interfere
avan whon thev are widelv svaced. Thus it is sometimes
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(S) Scope of Standard Practice: In the Workshop document it was originally
proposed to limit the staniard practice to a 20 ft. depth. The AGC Washington
Workshop recommends 24 ft., and this seems to be supported by most contractors.
AFL~C10 proposed 15 ft. ASFE originally proposed 20 ft. This issue should
receive serious discussiors in the other Workshops and the parties should
attempt to reach a resolution.

(6) FEngineer, Qualified Person, Competent Person: Almost all the parties
seemed to agre: that there must be a competent person on the job site.

There is disagreemeat vhether a 'qualified person” must be e licensed engineer.
AFL-CIO maintains that this is necessary, wvhile many contractors ws ¢ a
brosder definition. There is agreement that the "registered architect” should
be dropped froe the definition of "Accepted Engineering Requirements.”

There wvas cousiderable confusion between the terms "competent person’ and
"qualified person," however, it was probably caused by inadequate study of
the Workshop document.

(7) Dust Control: It was noted that “ection 1926.651 (i) conflicts with
present EPA requirements. Th2 section is also advisory rather than mandatory
and may not belong in the regulation (it could be in the guidelines).

(8) Stoplogs: It was noted that the provisions of Section 1926.651 (g) are
not practical for excavation work.

(9) CGeneral Recommendations: One of the speakers ncted that the environment
changed, and the contractor is now fn @& position of responsibility rather than
in an adversary posi*tion when it comes to work safety. This Workshop convinced
me that, vhile we have & good basic approach, we will need to resolve many
issues, scme of which result from regional differences. The Workshops will
bring these issues to the surface, but there vill not be enough time to
resolve any cf these issues. This will have to be accomplished after the
Workshops.

I therefore strongly recommend that the parcies participating in the Workshop
form a committee vhich can work with NIOSH-OSHA-NBS vhen the recommendations
are formulated. I also strongly urge OSHA-NIOSH to fund an additional effort
in this area, so that a strong justification (technical, stati;tical and other)
can be developed for all the final recommendations.



NOTES ON ANALYSIS OF TABLES

B = depth of excavation

h = horizontal center to center spacing of struts
v = vertical center to center spacing of struts
B = width of trench

Table 1: Row 2 could be A or B soils
Row 6 could be B or C soils

Table 2: Row 2 could be A or B soils
Row S5 could be B or C soils

Table 4: Analysis was carried to 24 ft. depth, for greater depths
safety index will decrease.

Table 5: Analysis was made for 6 and 12 ft. widths.
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Mr.
Mr.
Mr.
Mr.
Mr.
ir.

John Chambless
Arthur Schmuhl
James Lapping
John Ramage

Paul Bouley
Ronald Stanevich

Prof. Jack Mickle

m'

John Pannullo

Gent lsssen:

Bldg. 226, Room B162
(301) 921-2648

Actached is a copy of my draft memoran um on the Atlanta Workshop.

Please send me your comments before July 10. I shall revise the memo
after I receive your comments. In
that I have no inaccuracies and that I didn't fail to address
important issues which were raised.

Sincerely,
—— ——

Felix Y. Yokel, Leader
Geotechnical Engineerxing Group
Structures and Materials Division
Canter for Building Technology, NEL

Attaciment

ce:

s}

Mr. Edward Rayden
Mr. William Driskill
Mr. Paul Henson

Mr. Clifford Simmons
Mr. Bill Zoino

particular, I want to make sure
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M > 1 Nationsl Bureau of Standarde
\ / Washington, 0.C. 20234
g o Bldg. 226, Boom B162
Phone: (301) 921-2648

DRATFT

June 23, 1981

MEMORANDUM FOR Records of the NIOSH Excavation Project
From: PFelix Y. Yokel

Subject: Workshcp in Atisnta, Georgia, June 16, 1981

This memorandum is in addition to pi’oceedinu wvhich are being prepared by
the Construction Trade Department of the AFL-CIO and is intended to cover
important issues raised by the Workshop as perceived by me.

(1) General: My general impression from this Workshop w#as that even
though many important points in our input document were disputed and
criticized, the document was by and large well received. We did not
encounter the problem which exists in Wisconsin, where existing shoring
regulations and practices, which are locally considered satisfactory do

not meet all the provisions in the proposed standard. We slso did not
encounter comments such as those voiced by Indiana contractors who question
the need for any change in the existing regulations. Howevwer, several very
important issues vere raised and are subsequently discussed.

(2) Soil Classification: The overall approach in Table 1 was well received,
but several important issues were raised:

As in the previous Horkshop, the need to permit 1/2 in 1 slope for
Type A soil was perceived. Beyond that, the AGC of Kentucky proposed
that a 5 ft. cut at the bottom of a 1/2 in 1 slope be permitted for
Type A 30il and a 3 ft. cut at the bottom of a 3/4 in 1 alope be
pernitted for Type B soil. The Kentucky AGC, as well as the ASFE
representative also raised a question about the lack of specifics

in defining "vibrations” in the footnote 1 to Table 1. In additionm,
it was suggesZed that instesd of changing abruptly from one slope

to another at the 12 ft. depth, the slope be gradually decreased

as the depth increases from 12 to 20 ft.

I have the following comments on thsse suggestions:
I would go along with a 1/2 in 1 slope for Type A soil. I also do
not object to a gradual transition in allowvable slopes as you go

from 12 ft. to 20 ft. depth, though I think it may cause enforcement
problems (originally we proposed a gradual transition, but we dropped
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it subsequently because we thought it may be too complicated to
implement). I consider the S ft. cut at the bottom of a 1/2 in 1
slope for Type A 90il as too risky. I think that the comment on
vibrations is valid, and I think we may have to drop our reference
to vibration unless we can come up with specifics (heavy traffic
and pile driving within s specific distance). However, such
specifica without research data may be difficult to justify.

(3) Reed for Simplicity: The need for simplicity and elimination of all
duplication was stressed. I beiieve that there is s need to take a lnok
at the entire write-up of the revigsed Sutjpart P, to eliminate all dupli-
cation and to use simpler, more precise ianguage wherever possible. This
is endorsed by all the parties participaring in the Workshop.

(4) layered Soils: Footnote to Table 1 was strongly endorsed. This is
important, since 1 had some second thoughts about this conservative
provision.

(5) Practured Rock: The definitiom of fractured rock wvas criticized «s
lacking precision, however, we were unable to provide a better definition.

(6) Definition of Short Tewm Excavations: Different opinions were
expressed, however, there seemed to be a consensus that 7 days is too Jong -
and considerable sentiment to increase the time to more than 1 day. The
ASFE representative wvarned agsinst exteunding the time period oo much.

(7) Role of Professional Engineer: The troubling observation was made
that it may be often impossible to find s consulting engineer who wvants

to assume responsibility for the safety of trenches aven if they are deeper
than 20 ft. This may make the requirement for a professional engineer
academic.

(8) Bank Next to Work Area: There seexed to be consensus that the bank
next to the work arua should be increased ic 4 ft.

(9) Excavation Below Bottom of Trench: There seems to be consensus that
sllowvable excavation below the bottom of sheeting should be increased to
3 fc.

(10) Competent Person: There seems to be consensus that a competent
person should be at the job site.

(11) Section 652(b)(4)(i1): It was suggested to move this Section to the
end of Sectiom 652(b) since it does not concern field persomnel.

(13) General Comment: Some general comments were made which touch on
problems which transcend the scope of Subpart P. There are three reasonsg
which maks it difficult for professional engineers to get involved in jobd
site safety probdless:

15



e s s s
J S A e e e Lt Rl - .
-~ e ot . ——————e e <

asn

Inadequate vorkmen's compensation coversge and resulting third
party sulls.

® Lawyers vhich take on cases for a 50% ccntingency fee, eliminating
all financial risks for those vho initiaste legal actionms.

Adversary relations..’ps between the parties involved in the
excavation process.

My suggestion that there should be = consensus industry standard in addition
to Government ragulation was strongly endorsed.
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I shall revise the memo after I

In particular, I want to make sure there are no

inaccuracies and that I didn't fail to address important issues.

Sincerely,
a——————
—f el

Felix Y.

Yokél,

s o

Geotechnical Engineering Group

Structures and Materials Division
Center for Building Technology, NEL

Attachment

cc: Mr.
Mr.
Mr.
Mr.
Mr.
Mr.
Mr.

Edward Hayden
John Chambless
Paul Henson
Clifford Simmons
Bill Zoino
George Bradberry
John Cook

17



[ ]
I/ \ UNITED STATES DEPARTMENT OF COMMERCE
* | National Bureau of Standards

\ / Washington, D.C. 20234
o o Bldg. 226, Room B162

(301) 921-2643

DRATFT

July 7, 1981

MEMORANDUM FOR Records of the NIOSH Excavation Project
From: Felix Y. Yokel

Subject: Workshop in Dallas, Texas, June 31, 1981

This memorandum is in addition to proceedings which are being prepared by
the Dallas AGC and is intended to cover inmportant issues raised in the
Workshop as perceived by me.

(1) General: Art Schmuhl in his introduction raised the issue of
development of industry recommendation in a Washington, D.C. Workshop after
completion of the Regional Workshops. 1 am very much in favor of such an
effort and I think it needs to be undertaken promptly. However, I think
that Art's »ppraisal that this can be accomplished in ome Workshop, which
is based on the AGC 2-day Workshop we had, is overly optimistic. This time
there will be several groups with different views on some issues, and we
vill have to deal with many important problems that were raised in the
Workshops. I think that perhaps, in preparation for such a Workshop, a
very small task committee should prepare a revised draft, revise it once
more after corresponding with all the industry committee members, and

then have a Workshop on the latest draft. This way you can get all the
non-controversial issues out of the way before the Workshop, and in the
Workshop c~oncentrate on solving the more controversial issues (depth for
standard practice, qualified person, sloping prcvisions, recognition of
regional practices, etc.).

My general impression from the Dallas Workshop was that, overall, the
concepts in the draft were well received, but several important {ssues were
raised which will require some substantial revisions in the draft. As in
the Wisconsin Workshop, s contractor from Illinois expressed the view that
the present OSHA provisions should not be changed. While this view is not
shared by the vast majority of contractors who responded to NUCA and AGC
questionnaires and wvho were interviewed in the NBS field study, it is based
on several legitimate concerns which in my view will have to be carefully
addressed. The trench box manufacturers also submitted a statement and
expressed disagreement with some of the recommendations, based on technical
considerations. The objections will have to be carefully studied. There
wvas some concern about my statement that the scope of the NBS work was
confined to the soil classification snd to shoring and sloping provisions.
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While this is true, I feel that the participants in these Worshopa have
the knowledge and experience to address all the issuas involved and will
do so successfully.

(2) Opposition to Change in Existing Provisions: Opposition to a change
in the present version of Subpart P was expressed by an Illinois contractor
vho works primarily on highway projects. This time I gained some insight
into the rationale for this position. I noted in my Wisconsin memo that
people who tend to agree with our recommendntion are less likely to express
their opinion in the Workshop than those who oppose certain recommendations.
The same thing happened to some extent when we conducted our field study.
Almost sll the contractors that respcnded were dissatisfied with Subpart P.
However, the responding contractors who now have concera about changes in
the existing regulstions are more involved in earthwork, wide excavations,
borrow pits, etc., where conflicts with OSHA do not normally arise. They
are concerned with two issues.

a. The present provisions have been interpreted in the courts in
past litigstions. These interpretations by court rulings tell
the contractor precisely what he can do. When we now propose
to change the wording of many provisions. there will again be
uncertainty about their interpretation by the courts, and we
will lose the benefit of experience gained in past conflicts.

b. We cerged "trenches" and "excavations'. There is now concern
that as a result new restrictions will be imposed on excavation
vork. Part of this problem can probably be resolved by a clear
definition of "exposure." However we need to carefully review
our nev recompendations to make sure that they do not
inadvertently result in unnecessary restrictions on excavation
work. An example of this, which was noted in the Workshop,
would be the application of Section 1926.651(d) to borrow pits.

(3) Use of OSHA Regulations on Federal Projects: It was noted that other
Federal Agencies are not bound by OSRA regulations and use their own pro-
cedures. This situation can lead to specifications which are difficult to
implement while using methods wiich comply with our recommendations. I am
not sure vhat can be done about that, but the situation could be brought
to the attention of the Administration at an appropriately high level by
the participating organizations of the Workshops.

{4) Trench Boxes: Trench box manufacturers suggested that the lateral-load
requirements for trench boxes should be different from those for shoring.
This is based on the contention that a trench box can deflect considerably
and in general will not restrain lateral soil movement ss much as a shoring
system, thus causing the pressure distribution to resemble that acting on a
retaining wall, This would make the square pressure disgrams associated
with the Standard Practice too conservative. At this time I cannot evaluate
the technical merits of this claim in detail, but I have several preliminary
thoughts:
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s. In addition to the allowsble stresa increase for short-terma
excavation, we also allow & 20 percant load reduction for walsa
and & 313 perceat reductiuva for sheating. These reductions,
which account for arching effects would apply to tha horizontal
framing mendbers and the skin of a rreanch box. I wondar if tha
industry considars taking advantage of these reductions in their
analysis.

b. Ths trench boxas I saw had sbout equal stiffness (/o terms of
latarsl displacement characteristics) near the top and bottom.
Thus, I cannot sas how a trench box could act like a retsining
wall, namely rotate inward while the base is fixed.

¢. It is obvious that a trench box permits greater lateral inward
displacements of tha excavatiun wall than a shoring system. In
granular soils this will result in a reduction in lateral soil
pressures. In clays, howvever, tha situation is more complex.
Overconsolidated clays such as thosa is Austin, Texas where we
conducted pressura measurements (NBS GCR 80-202) will develop
tension cracks upon lataral expansion, resulting in increased
latsral soil pressures. It should be noted that Tvype B soils
include clays.

d. The greateat problem that would srise if stiffness characteristics
of shoring systems sre considered is complexity (which our
recommendat ions are designed to avoid). Each case would huve to
be considered on its own merit. Considering the inadequacies and
complexities of present models for soil/structure systems and our
general lack of data on lateral pressures in shallow braced
excavations, it may be difficult to make a convincing case, snd
detailed analysis would not be much better than an educatec guess.

e. While the proposed square pteasurs diagrams may be on the
conservative sides, the 40 1b/ft.” equivalent weight effect is
not conservative for medium clays which fall under Type B soils
and are the most common soil type.

It may be helpful if ASFE could review this problem. I am vary much afraid
that wve may be creating an albatross as soon as we deviate from the principle
of simplicity in the standard practice.

(5) Configuration of Excsvations with Compound Slope: Two problems were
discussed in conjunction with Figure 2, page 12:

a. It was suggested to remove the sharp corners in the drawn cross-
sections, uince these caunot be dug in the field with ordinary
equipment. I suggest that we draw broken lines for the idealized
cross-section and back these up with solid lines showing more
roundad corners.

b. Tha bank sdjacent to the work area wvas diacussed., 1In the previous
two Workshops there seemed to be a cousensus that the height of
the bank should be increased to 4 ft. In this Workshop it was
suggested to permit a 5 ft. bank for large pipes. In the latter
case, worker protection would be derived from the large diameter
pipes. I have some problems with the suggestion:
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1. If we permit a 5 ft. bank at the bottom of a slope this
would de incomsistent with our requirement to limit the
height of an unsupported bank in level ground to 3 ft.
This inconsistency would inevitably lead to a court challenge
of tha 3 ft. bdbank on level ground on the grounds that e highsr
unsupported bank would provida equivalent stability.

2. 1 balieve that this configuration would be much more
hazardous than @ 5 ft. bank in level ground, since s much
greater quantity of soil would slide into the trench in
casa nf s stability failure.

It should be noted that Section 1926.652(c) in the present
provision states that "... tha sides of the trench above

the 5 ft. level may bea sloped to preclude collapse, " it
shall not be steeper than 1 ft. rise in 1/2 ft. horizontal.”
This conflicts with present Figure P-1 and is less conserva-
tive than anything we permit in our present proposal. 1In
the Atlanta Workshop, members of the Kentucky AGC suggested
that we permit this configuration for Type A soils.

(6) Exit Provisions: It has been suggested that "climbing upon struts"
should be recognized as a legitimate means of exit from a trench. My comment
on that is that our proposed loading provision for e 240 1b. concentrated
load at the center of the strut would provide adequate s:rength for an
emergency exit of a worker whose weight is within the normal range. However,
stepping on struts should be prohibited for non-emergency cases, unless a
higher design load is used. This exit option should not te permitted for
systems, such as the Wisconsin system, if these systems are permitted on

the basis of prior use.

(7) Short-Term and long-Term Excavations: Several participants suggested to
drog the distinction between short- and long-term. It wvas noted that manholes
frequently remain open for 2-3 weeks. 1 have some problems with this suggestion:

a. It may force us to do swvay with Type A soil, the way California
did. This would imposs economic penalties on some regioms.

b. It may force us to drop the 33 percent overstrass. This in turn
would cause us to require wooden struts which are heavier than
those commonly used (now we coma out about right).

c. The proposed compound slopes (Figure 2) are questionable for
long-term use.

The probles may be that our definition of short-term, which is independent of
site conditions, may be too simplistic. It was for instance pointed out that
in Nev Maxico, Arizona, and some parts of California and Texas, where there
1is no rain for long periods of time an? no other erosive effects there is
really no difference between the short-term and long-term condition. I
think that this stetement is only partially velid. It is for instance not
valid for overconsolidated cleys which are common in semi-arid regionms.



(8) th to Which Standard Practice lies: Opinions were split between
ACC (24 ft.) and AFL-CIO (1S ft.) as in ths previous Workshops. An addi-
ticnal rationale was advanced for the 24 ft. depth.

24 fr. is & practical limit for the resch of backhoes. Thus work methods .
for greatsr dapth will be diffsrent.

Some sentiments were expressed for s more restrictive limit for Type C soils.

(9) Eugineer vs. Qualified Person: It seems that the AGC group in this
region are particularly strong supporters of the use of the term "qualified
person.” This may have something to do with regional werk practices. Two
pertinent comments wvere made:

a. It was noted that neither s Federsl regulation nor a standard
can force people to be ethical. If somebody wants to let an
unqualified person design his shoring hs may do so regardless
of provisions. ’

b. It was suggested that if we require an engineer in Section
1926.652(a)(2)b, it should also be required that shoring and
underpinning be &8 bid item and thus part of the plans and
specifications. I think that, while thias is a good idea,

OSHA does not have the authority to enforce such s requiremen:.

1 belicve that at the core of this controversy is tLat AFL~CIO would like to
have some way by vhichthey cun determire if s person is qualified. Perhaps
this could be sccowplished by s better definition.

(10) Maximum Allowable Slope: It wvas pointed out that there are gypsum

and caliche formations which stand safely at a 1/4 in 1 slope. This raises
sgain two questions: Can our definition of unfractured rock be improved? -
It was suggested in this Workshop that perhaps the "competent person'” should
deternine vhen rock s unfractuired. This is probably a good idea as long as
there is no dispute. If thc-e ir a dispute, we would still have to go bazk
to a precise definition. The other issue is "maximum allowable slope.” I

do not really believe, that if we go tc a quantitative definition (as; we have
now) it ia reasomable to permit slopes steeper than 1/2 in 1. This could
conceivably be combined with regional approval of steeper configurations by
s "grandfather clause” (see Wisconsin memorandum). The other way would be to
allow the "stable slope” concept -~ this is opposed by the AFL-CIO.

(11) Sectiom 1926.651502: It waa suggested that this section is redundant
and should be eliminated.

(12) Section 1926.651(j): Tha requirements in this section received some
discussion:

a. It was pointed out that thase are the requirements for confined
space and that these perhaps should be referenced.
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b. It was noted that thare wvere 80Wme mestings with OSHA in which
modifications in this section were discussed. These modifications

did pot meks their way into our draft. (I never heard about them.)

(13) Section 1926.651(c): It was suggested that this section not be
slininated from Subpart P. It was further noted that the requirements for a

barness is in some instances counterproductive since harnesses do not work
very vell and other protective measures are frequently used. I hope that
specific recommendations for re-wording will be made.

(14) Section 1926.651(s): Trench box manufacturers suggested modifications
in this sectiom.

(15) Section 1926.651(t): It was noted that the requirements in this sectiomn
do not apply to many shoring systems. It was suggested to eliminate this
section. I would recommend that we try to rewrite the section to simply
require that workers engaged in the removal of shoring be not exposed to mass
movenent of soil or rock from banks vhere shoring was removed.

(16) Figure 3: 1t was suggested to eliminate the projection of the shoring
above the top of the bank, as this is not always the method used to protect

worksrs from rolling objects.
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National Bureau of Standards
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Attached is a copy of my draft memorandum on the San Franciscon, California

Workshop.

Please send me your comments before August 14. I shall revise

the memo after 1 receive your comments. In particular, I want to make sure
there are no inaccuracies and that I didn't fail to address important issues.

Sincerely,

Felix Y. Yokel. Leader
Geotechnical Engineering Group
Structures and Materials Division

Center for Building Teclmology, NEL
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Mr. Bill Zcino
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DRAFT

July 13, 1981

MEMORANDUM FOR Records of the NIOSH Excavation Project

From: Felix Y. Yokel F:: Lﬂ

Subject: Workshop in San Francisco, California, July 9, 1981

This aemorandum conveys my personal notes and comments relating to the California
Workshop. In this instance, it is not clear whether AGC will produce a detailed
Workshop report. However, participants have been requested to submit their
compents in writing. These comments will be compiled in one document.

(1) Ceneral: The California Occupational Safety and Health Standard Board
recently prepared a new draft standard for excavation, trenches and earthwork
(see Attachment), vhich seems to be acceptable to the affected parties. It
wvas the understanding of the Workshop participants that the Standards Board
delayed adoption of this draft standard until Subpart P is revised. There
are similarities between the underlying philosophies of our draft and the
proposed California Standard, however there are considerable differences in
the substance of these documents. Many of the suggestions made were in the
direction of trying to eliminate some of the differences between the proposed
California Standard and our proposed standard - generally suggesting that

our draft, rather than the California draft, be changed.

In general, California contractors seem to favor a much more conservative
practice than contractors in other parts of the country. This trend manifests
itself in comments on depth limits for the Standard Practice, allowable slopes
and compound slopes, allowable stresses and soil classification (as perceived
by the participants). One of the reasons for this approach is the widespread
use in California of a contract bid item covering shoring. Such a bid item
seems to somevhat reduce the incentive for trying to cut the shoring costs
resulting from safety regulations. Most of the participants suggested that
OSHA require inclusion of shoring as a bid item in construction contracts.

I indicated that I would favor such an approach, but that it is mwy understanding
that OSHA does not have the authority to enforce such a requirement. Before
discussing detsiled commenta. I wvant to briefly discuss some of the differences
between our draft and the proposed California Standard.

A. T%xcavation and Trenching: In the present version of Subpart P,
excavation and tranching are covered in a redundant fashion. In
our proposed revision of Subpart P, the distinction between excava-
tions and treuches is eliminated, and instead we distinguish between
short- and long-term excavations. The applicability of some of the
requirements to excavations can also be further limited by better
defining exposure. In the proposed California draft there are
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requirements which apply to both excavations and trenches, and them
sdditional requirements for tremches ounly.

While the California draft eliminates the redundancy resulting from
separste requirements for trenches and excavations, it does not

fully eliminate the problems associated with the definition of a

treuch.

Soil Classification: We introduced a simple so0il classification with
three soil typas - hard and compact, medium, and saturated soft and
eubmerged. Ths proposed Californis Standard has two soil classas:
"hard compact” and "running.” Running soils ara dsfined as: "Earth
material vhosa angls of reposa is approximately zero, as in the case
of soil in a nearly liquid state, or dry, unpacked sand which flows
freely under slight pressure. Running material slso includes loose
and disturbed earth that can only be rontained with solid sheeting”
(the last sentence was addec recently).

The proposed California clsasification is based on a recent Stanford
University study which I did not see. All sarth that is not "rumning”
is "hard compact.” The lateral pressures associated with these soil
classes ara not explicitly defined. Rather, there are prescriptive
tables for wood, sluminim pipe and hydraulic systems, and steel pipe
and hydraulic systems. However, on Psge 26, Plats C-22, which is
addressed to engineers, it is stated that "A minimum coefficient of
active earth preasure of 35 pcf (KW=35) shall be used in all calcula-
tions unless a #cil evaluation indicates otherwise.”

Normally the "coefficient of active earth pressure” is dimensionless,
50 I sssume that 35 pcf represents the product of the coefficient and
the unit weight of the soil. Whether it ia suggested to also use a
square pressure diagram of 0.8KW as stipulated in the present
California Standard is mot clear. There 1s no specific guidance for
"running” soils. ‘

I did some back calculating from the proposed table, using the allowable
timber stress of 1300 psi - 20 /d which is stipulated on Page 14, and
got minimum distributed pressures of about 40 pcf for the compact soil,
and sbout 68 pcf for the running soil, with most member sizes much more
conservatively designed. (The agquation proposed for allowable timber
stxesses is no longer used in timber engineering practice. Allowable
stresses come out much higher chan those we propose for hardwood,

though they may be 0.K. for stress graded softwood.)

I have some problems with the proposed Californis classification:
ss far as I can see, "running” soil would include muck, dry and
submerged sands and probably other dry and submarged cohesionless
soils including £111, and possibly some very fissured and very soft
clays. "Hard compact™ soils would include all but the very soft
intact clays and a great many fissured clays which can be contained
by spsced sheeting, and probably many moist cohesionless materials.
Bydrostatic conditions are not mentioned.
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This leaves me confused. You could have a soft clay under "hard and
compact”™ (as long as it has enough cohesion to stand up temporarily
to the bottom of the excavation) and a dry sand under "rumning.”

Yot the clay will develop high lateral pressurss vhile the sand would
develop very lovw pressures. Thus, wvhile it is probably trwe that a

man in the field could relatively sasily identify "running" soils,

the soils do not seem to be sorted out with respect to anticipated
lateral pressurss and stable slopes.

There is no one-to-one correspondence between ocur "hard and compact”
soils and the "hard compact" soils proposed for the Califomia
classification, even though I sense that some of the Workshop
participants may have had that perception. Considering the wide range
of scils that could fall within this category, the 40 pef I calculated
fcr the table may be on the low side (California "hard compact”™ soils
could include soft clays). Our "Type A" soils are not broken out in
this classification, but some of our Type B soils are thrown into
“runniag” (the dry cohesionless soils) and some of our Type C soils
are throwm into "hard compact” (the soft clays). I believe that if
wa do insist having only two soil classes, a more logical split would
be obtained by putting Type A and B together and lesving Type C soils
as ve nov define them.

Another significant feeture of the proposed California system is that
our Type A soils are not broken out as a category. Their 35 pcf
ainimm "KW" is en indication of that. I was awvare that the leteral
pressure presently stipulated in the California Standard for "hard
compact” soils were deemed inedequate in the "California Trenching
and Shoring Manual” (Caltrans). If we were to likewise eliminate
Type A soils on a nationwide basis, many shoring systems presently
successfully used would be deemed inadequate.

Somehov the proposed Californis classification conveys the impression

that sofls which will stand vertically vhen you dig require less shoring.

1f ve take for instance a clay that would stand up in a 12 ft. cut,
its cohesion would be about 300 1b/ft.2. This is a soft clay, which
according to vhat we know could develop a very high lateral pressure,
certainly such higher than that of a dry sand. Yet ths clay would be
classified as "hard compact” in the California scheme if the trench
dug is less than 12 ft. deep. In our classification it would be

Type C.

In closing, I would like to note that the present California Standard
contains a 8511 classification which is very compatible with the one
ve are proposing and which to my knovledge has a successful 20 year
track record.

C. Shoring System Select’on: As I already noted, the proposed California

Standard stipulatass specific shoring systems. Such an approach may
be attractive for our standard practice, and could be accomplished

in an Appendix. However, it would be probably impossible to do this
for timber shoring on s nationwide basis. We also would have to make
sure that all existing and potential future systems get equal
considerat ion.
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(2) Qualified and Competent Parson: Several contributions wvere mede to this
coutroversy: ASFE suggested that it be required that the qualified persce,
vhen designing shoring, sbhould submit calculations. This would put him on the
spet vhen something heppens. But it would only reveal daficienciss before an
accident if some kind of peer review is used. Peer review is now successfully
used with ASFE. Californis AGCC propossd to require that the qualified person
be "designated by the contractor.” This would mske the contractor responsible
for the competence of the person. California AGC also proposed to eliminate
the competent person and use only qualified persons for everything. It seems
that both the ASFE and the AGC suggestions coantain concepts which would improve
our definition. Another interesting and important point wvas made by the
Oregon AFL-CIO: & "qualified person” from Montana was in charge of an
excavation in Oregon. The excsvation in Oregon collapsed, because the man

was not familiar with local conditions. This perhaps underscores the importance
of assigning responsibilities to the contractor vhich wvas strss:zed by the
California AGC.

(3) Depth Limitation of Standard Practice: Californmia AGC supports 20 ftr. -
as in the California Standard. A representative of the American Gas Assoclation

(ACA) noted that backhoea in his area have a depth reach of about 20 ft. and
not 24 ft. as was noted in Texas.

(4) Accidents: A representative from Liberty Mutual noted that he has no
record vhatsoever of fatalities in chored excavations. Some of the participants
noted that they are aware of such cases. 1 pointed out, that even though our
evidence tends to indicate that many of the collapsed trenches were not shored,
wve looked at two cases of fatalities ir improperly shored excavations during
our study.

(5) Allowable Slopes: California AGC suggested that the compound slope case
shown in Figure 2, Case IV should be limited to 12 ft. de,.th in hard compact
soils (California definition) and showm as in the California Standard. It
wvas also noted that a Caiifornia study shows that the bank next to the work
area in Casa III would be safe at 4 ft, depth. I have no problems with these
suggestions (except that we do not have the California "hard compact' category),
except perhaps that they may be too restrictive. They are based on a study
by R. T. Frankian and Assoc. (see Attachment). The concept used in this study
was that of equivalency to an unsupported 5 ft. deep vertical bank. Such a
bank would "just stand up" in a vary soft clay with cohesive strength of only
150 pef - a very soft soil indeed, which is only rarely encountered. For such
a goil, 1if it can be sloped at all, our allowable slope would be only 1-1/2 to
1, a very flat slope. Our proposed compound slopes in Figure 2 sare based on
8 somevhat different set of assumptions: equivalent stabiliry to a sloped
trench for wvhatever the depth of the trench happens to be. Of course many of
our Type B soils will not stand with an unsupported bank of any depth, since
they woyld be "rumning"” by the California Standard.

Another point that was made was that our stespest allowable slopes in Table 1
are not necessarily stable for the soil type in all cases. This is correct,
and that is the reason why I have trouble with dropping the "stable slope"
concept. It is not practical to come up vith slopea which would be stable for
all cases. What we have nov is maximum allowable slopes which should not be
exceeded without an engineering study.
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(6) Short-Term snd loog-Term Excsvations: California AGC suggested to drop
the distinction. Similar suggestions were mads in othar Workshops. The
prodblem I have vwith those suggestions is that they would force us to increase
the safety margins. But {f we incresse those by much we wvill end up with &
schame which is wuch more conservative than what we now consider good practica.
One interesting suggestion that was made is that a reassessaent of shoring in
a long-ters situation could be made vhenever people are axposed.

(7) local Options: It was stressed that any National Standard should be
flexible enough to accomodate local options. As I stated in my previous
memoranda, I strongly recommend that we have a mechanisa by wvhich we can
permit local options with proven track records vhich deviste from tne
"Standard Practice.”

(8) Excavstion Below Bottom of Shoring or Trench Box: The California groups
tend to support the 2 ft. limit we have, which is also in the Californis
Standard. This agsin is an indication of the conservatiss of the California
AGC. It also may be related to work methods.

(9) Section 1926.651(d): Add "... water chall mot be allowed to accumulate
in sn excsvation vhile work is in progress ..."

(10) Section 1926.651(e): "... the side of the excavation shall be shored ..."
is toc restrictive. Other methods may be used. Also Section is considered
radundant altogether.

(11) Section 1926.651(g): Should be eliminated, or perhaps changed to proposed
California provision.

(12) Section 1926.651(h): ‘'remotely located” should be eliminated.

(13) Section 1926.651(k): There slfiould be a height limitaricn. In the proposed

California Standard it is 7-1/2 ft. (no reason for height was suggested).

(14) Section 1926.651(k): There should be a general requirement for good
access like in the California Standard.

(15) Section 1926.651(1): Should perhaps be e¢liminated.

(16) Section 1926.651(e): It is suggested that the California Standard has
a better formulation. However the problem of defining "vibration” which was
aotead in Texas is not solved in the proposed California Standar:! either.

(17) Section 1926.651(h}: There should be rather a performance requirement
for protecting workers zgainst falling into a trench.

(18) Section 1926.651(g): It was strongly suggested to eliminate this statement.

(19) Section 1926.652(b){4)({i): . Should. be in sn appendix or in the definitions.

(20) Sectiom 1926.652(b)(4)(1): Was considered perhaps too complicated

(21) Section 1926.652(b)(5)(1): Option should be provided to "hlock off" the
intercepting trench with shoring.

LT "R =



(22) Secticn 1926.653(g): Authorized by whom?
(23) Section 1926.653(h): BEngineer shouid be “Civil."”

Attachments
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R T. FRANKIAN & ASSOCIATES
Twarveiral and Appiced Karth Meckanios
284 SOUTH BUENA VISTA STREEY
SUABANK. CALIFORNIA 91009
13131 0ee.0u7e

January 10, 1977

Associated General Contractors
of California

Safety Committee

c/o Granite Construction Company

P.O. Box 900 -

Watsonville, California 95076

Attention: Mr. Bruce G. Summers, Chairman

‘"Gentlemen:

Transmitted herewith are ten copies of our 'Studf to
Determine Compound Slopes Equivalent to CAL-DSHA Allowable
Unshored Slope,” dated January 10, 1977.

This study was planned in consultation with Mr. Summers
and Mr. J. M. lLyles.

It is the conclusion of this study that when the total
depth of the 2xcavation does not exceed 8 feet, a 3/4 hori-
zontal to 1 vertical slope with a 34-foot vertical cut at
the toe, is equal and equivalent in stability to a 5-foot
high vertical slope. The same condition exists for cuts up
to 12 feet in total height when the gradient of the slope
above a 34-foot vertical cut is 1 to 1.

Should you wish to discuss the study further or have
any questions, please do not hesitate to call.

Yours very truly,

R. T. FRANKIA} BROCIATES

KSP/RTF/zk (10) gineer
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STUDY TO DETERMINE COMPOUND SLOPES THA™ ARE
EQUIVALENT TO CAL-OSHA ALLOWABLE UNSHORED SLOPES

INTRODUCTION

The purpose of this study is to determine which unshored
configurstions ¢f compound slopes would possess stabilities
egual and equivalent to the stability of either a 5 foot
high vertical or a 12 foot high 3/4 to 1 unshored slope, as
allowed in the CAL-OSHA Construction Safety Orders. The 5
foot vertical and the 3/4 to 1 slopes are plain, that is,
consist of a single, unbroken slope face. The compound slopes
reported in this stucy consist of a2 vertical cut at the toe
of an inclined plane.

This study is limited to soils which possess strengths
sufficient to stand at those configurations permitted by the
CAL-OSHA standards. Consideration of clean, running sands,
saturated sands, and other soils which would not be stable on
a S foot high vertical slope have been eliminated from this
study.
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- BASIS OF ANALYSIS

The analysis began with the determination of those
strengths which are required for the stability of the plain
85 foot vertical slope and the 12 foot high 3/4 to 1 plain
slope. The method of analysis was that commonly used and
referred to as the slip circle method. The analysis included
consideration of a variety of tension crack locations and
calculations were extended until the most critical combina-
tion of slip circle and tension crack was obtained.

It was found that the 5 foot high vertical slope was
more critical than the 12 Yoot high 3/4 to 1 slope, that is,
the 5 foot high slope would require s0il strengths Nesea.
than the strengths required to maintain the same degree cf
stability for the 3/4 to 1 slope. For purposes of this re-
port we will refer to the 5 foot vertical slope as the stan-
dard slope, since it is that slope which will set the standard
for stability of the compound slopes.

Starting with the strengths which were required for
stability of the standard slope a variety of compound slopes
were analyzed, each with an entire new series of trial slip
circles for each zonfiguration. Each of the calculations
included consideration of the most critical location for a
tension crack. Thus for each total slope height (depth of
trench) one specific configuration was obtained which would
possess a stability equal and equivalent to the stability of
the standard slope.
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Fquivalent stability is definsd by means of the
ratio of the soil resistance available (Sa) as determined
from the standard slope, to the soil resistance required
(Sr) to provide stability for the compound slope. When
Sr is equal to siﬁ that is, when the resistance required
is egqual tn the resistance available, the compound slope
would have a stability equal and equivalent to the standard
slope.

Other ratios of Sa/Sr may be considered, and where
the same ratio occurs between a compound slope and the stan-
dard slope, it can be stated that the stabilities of these
two slopes are equal and eguivalent. .

RESULTS OF ANALYSIS

Calculations were made for compound slopes with overall
heights (depth of trench) of B feet and 12 feet. For both 8
and 12 foot slopes the gradient of the upper portion of the
slope was varied and the height of vertical toe was varied.
The results of the calculations for the final configurations
are presented on the following pages.

Where the height of the vertical portion of the slope
at the toe is 3k feet, the stability of the B feet high
slope is equal and equivalent to the standard slope when the
upper portion of the slope is inclined at 3/4 to 1.

Where the height of the vertical cut is again 34 feet
and the overall height is 12 feet the stability of this
configuration is at least equal and equivalent to the stan-
dard slope when the upper portion of the slope is inclined
at 1 to 1.

R T. FRANKIAN & ASSOCIATES
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The effect Of water collected in the most critical
tension crack has also been investigated. If it is assumed
that the critical ctansion crack for tha standard slope is
filled by water and calculations are made on the effect of
water filling the most criticzl tension crack of any of the com~
pound slopes, the ratio of Sa to Sr for the compound slope
is greater than unity, that is, the compourd slope possesses
a stability at least egqual to that of the standard slope.

CONCLUSIONS

1f the total depth of the cut does not exceed 8 feet,
the stability of a 3/4 to 1 slope with the lower >k feet cut
vertically is egqual and equivalent to the stability of a 5§
foot high vertical cut excavated in the same soil.

If the total depth of the cut does .ot exceed 12 feet,
the stability of a 1l to 1 slope with the lower 3% feet cut
vertically is at least equal and equivalent to the stability
of a 5 foot high vertical cut ex~avated in the same soil.

-000-

The following Plates are attached and complete this
report:
A Sample Calculations
Respectfuvlly Submitted,

n'
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STANDARDS PRESENTATION Pe_l or X
CALIFORNIA OCCUPATINAL SAFETY AND HEALTH STANDARDS BOARD

Amend the definition of Excavation, Trenches, Barthwork in Sectfio-
1504 to read:

Kxcavation, rroncﬁoa. Barthwork.

;(A) Bell Bola. An additional excavation made into tha sides or
bottom of & tranch to provide additional work spaca.

(B) Ballad Excavation. A vcart of a ahaft or footing
excavation, usually naer tha bottom and bell-shaped, that makes the
cross-sectional araa at that point larger than that abova.

(C) Bracas for Bxcavations. Tha horizontal members of tha
shoring systea whose ends bear against tha uprights or stringers.

(D) Earthwork. Tha process of excavaging, moving, storing,
placing, and working any type of earth materials. !

{E) Excavation. A man-made cavity or depression in the earth's
surface, including its sides, walls, or faces formed by earth
removal and producing unsupported earth conditions by reason of the *
excavation. .f installed forms or similar structures reduce the
depth to width relationship, an excavation may become a trench.

(P) Hard Compact. All earth material not classified as
running. er-unatabier

(G) Qualified Person. A person designated by the employer who
by reason of exnerience or instruction is familiar with the '

operation to be performed and the hazards involved. . i

(H) Running. Earth material whose angle of repose is
approximately zero, aa in the case of soil in a nearly liquid state,
or dry, unpacked sand which flows freely under alight pressure.
Running material also includes loose or disturbed earth that can
only be contained with solid sheeting.

(I) Shaft. An excavation undor earth's surface whose depth,
either horizontal or vertical, is much greater than its
cross-sectional dimensions such as those formed to serve as wells,
cesspools, certain foundation footings, and under streets,
ralilroads, buildings, etc.
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!J] Shest Pile. A flx.' or :booeiga, that may form one of a

gontinuous interlec ne, or 3 row of timber, concrete, or steel
es, @ériven in clese contact to provide a tight wall to resist the
teral pressure of water, adjacent earth, or other msaterials.

. (R) Shore (Strut). A supporting member that resists a
coapressive force imposed by a load.

. () Shoring System. A temporary structure for the support of
sarth surfaces formed as a result of excavation work.

(M) Sides, Walls, and Paces. The vertical or inclined earth
surfaces formed as a result of excavition work.

(N) Sloping ef-Bareh. The-angle-with-the-heoritontai-whieh-e
partiouiar-sarth-nateriei-witi-stand-indefiniteliy-without-novemener

A method of excavation whereby the faces of an excavation or trench
are laid back to provide protection from moving qround.,

(0) 8poil. The earth material that i{s removed in the formation
of an excavation.

(P) Stringers. The horizontal members of the shoring system
whose sides bear against the uprights er-earth.

(Q) Trench. Ghail-neen-en-eneavation-in-whieh-the-depth
exceeds-the-everage-~width-ef-its-eresa-seetionr--Erecavatiens~thet
are-mose-than-15-feet-wide-at-th2-bottemy-ahaftssj-tunneisy-and-mine
exeavatiens-are-not-trenehesr A narrow excavation made below the
surface of the ground. 1In general, the depth is greater than the
width at the bottom, but the width of a trench at the bottom 1S not
yreater than 15 feet.

(R) Trench Jack. Screw or hydraulic type jacks used as cross
bracing in a trench shoring systemn,

(S) Trench Shield. A shoring system generally composed of va
stee. plates and bracing, welded or bolted together, whick support
the walls of a trench from the ground level to the trench botton of
which can_be moved aiong a8s work progresses.

-

4Pr-~Unstabdley-as-used-{n-Artieie~-6r--Eerth-neteriei-ether-than
sunning-thaty-decause-of-4ts-neture-or-the-influenee-of-reiated
eenditiensy-csnnet~-be-depended-upen-to-remain-in-plece~without-entsa
Supperey-sueh-as-voutd-be-furnished-by-e-systen-ef-aherings

(T) Uprights. The vertical members of the shoring system.
(U) Wealer. A structural meamber in a horizontal or nearly
horizontal position used for stiffening or securing other components

of conurete forms, excavation sheeting, or similar temporary
structuras.
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Adopt mev Section 1348 to read:

3348, Excavationsg. -

gcope. Sections 1548 and 1%4) apply to all
Cxenvat ons, trenches, shafts or earthwork and establish essential
Tequirements and minimum standards of safety in earth excavation

work. :

NOTE: (1) whoncvor the term "excavation(s)® §s used it also
applies to tranche shafts and other sarthwork.
tIonaI shatf

For a t and incline excavation details, sae
Sections an
3) For & Efonal esrthwork excavation details, see Sections
hrough

1544 throug 47 wnich apply to such work locations as borrow pits,
road or dam construction sites and similar work areas.

(4 The Orders in this Article do not apply to work covered by

the Mine Safety Orders or the Tunnel ] Safety Orders.
(b) Prcgarat!ons.

Prior to opening an excavation, the employer shall
determine whether undergroun ations such as, sewer, water,
fuel, electric lines, telecommunication lines, etc., will be

encountered, and 1f so, where such underqround installations are
Jocated.

2) When the excavation work approaches the approximate
crossing or -parallel location of such an underground installation
and danger of accidental contact or disturbance is possible, the
exact location shall be determined by appropriate means before
proceedini. When it is uncovered, adeguate protection shall be
provide2 for the existing instalilation.

3 All known owners of underground facilities {n the area
involved sha be advised of proposed work at least 4 ork:ng hours

prior to the start of excavation work, N

Exception: Emergency repair work to underground facilities.

4) Trees, boulders, poles and other surface encumbrances
locared 8> as to Create a hazard to employees involved in excavation

work, or in the vicinity thereof at any time during operations
lhait be removed or made sale betore excavating

TEW_BDR I IYEN
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CALIFORNIA OCCUPATIONAL SAFETY AXKD HEALTH STANDARDS BOARD

1 cause or rmit his employees to work in
tlon untll & reasonable examination of same
e erson to detersine that no

ons exist exposing them to injur rom ssible

ualified person after

azard-increasing occurrence and the
l{des and cave-ins shall be increased, if

rmitted to enter the excavation.

(d) Protoction, En loyees who must enter excavations S feet or
ofe in dept i

%
the groun
réers.

every ralinstorm or of
rotection against s
necessar

than § Toot
qualified person indicates that hazardous gqround movement may be
expected.

(e) Spoil.

(1) Excavated material shall be prevented from falling back
into the area where employees are working. This shall be 3one by
Jocating the spolil at a distance from the edge of the excavation
consistent with the character of the material and the nature of the
operations, but unless otherwise contained, in no case shall be
excavated material be placed closer than 2 feet from the edge of
excavations.

2) No method that disturbs the soil that is in place (such as
driving stakes) shall be used to contain the spoil material.

(f) Supervision. Excavation work and work in an excavation
shall at all times be under the immediate supervision of someone
with authority an ualifications to modify the shoring, sloping or
other SyStem OFf wWork methods as necessary to provide greater
sa!ctz. Such modification shall not permit the spec imension
Tequirements of other Orders to be less restrictive than shown
except as permitted by Section 1541(a)(6). This person shall
examine the material under excavation and improve the shoring or
other methods beyond the minimum requirements, as necessary, to
insure protection of workers from moving ground.

.
. .- «™
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cess d, ”‘;u,b ) [

(1) A coavenient and safe means of access shall be
.-;zl_ex_'z.}_t.z_-_nm an
of a stairway, | famp secure n_place at suitably

varded or protected Jocations where employees are working.

!;1 When employees are required to be in trenches 4 feet or

more in Jogtnt s _safe means of access shall be provided and located
80 83 to require no more than 25 feet of lateral travel.

rovided for

Exception: In uti}ity trenches less than S feat in depth, earth
ramps or steps are acceptable prov that they ara not more than
eet on centers.

(h) Crosaings.

{1) ZTrenches shall be croesed onl
been provided.
) When walkways or bridges are provided across excavated
areas, they snhall be provided with standard quardrails and toeboards
when the depth of excavation exceeds 7-1/2 feet,.

where safe croesings have

(1) Excavators. An emplovee working in tne vicinity of
operating excavating equipment shall be required to work in a safe
position such that the employee is not in danger of falling into or
otherwise contacting the machine's moving parts.

£{3) Undermining.

1) _No excavation work shall take place below the level of the
base of an adjacent foundation, retaining wa or other structure
until it has been determined by a qualified person that such
excavation will in no way create a hazard to workars or until
adequate safety measures have been taken for the protection of
workers. _

[2) Undermined sidewalks and/or pavements shall be supported to

safely carry all anticipated loads.

3) If the stabjlity of adjoining buildings or walls is

endangered by excavations, either shoring, bracing, underpinning, or

other method affording equivalent protection for workers shall be
rovided as necessary to ensure their safet All such systenms

shall be inspected dail as conditions warrant
vallified person and the
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{x) meteining wells,

(1) weo existing wall or other structure shall be made by reason
of an excavation or backfill, to function as & retaining wall until

Tt has Deen determined that such wall will safely withstand all

4

e-tad 10ads that otharwiaa might be a source of hazarG to workers.

) Wherever a permanent retaining wall, in liau of the

te rary shoring system of this Article, I8 constructed to hold any
art of an excavatlon that might endanger workers, such wall shall
Ec designed and constructed to effectively resist all existing and

oxpectcd'foa&s. Standards of desiqn shall be comparable to those of

the Callfornia Administrative Code, Titie 24, Buildinc Standards, or

any comparable local bullding code of equal or qreater

restrictiveness. P

- Pan
glz Barriers at Unattended Work Locations.

(1) Means shall be provided to prevent mobile equipment from

finadvertently entering. excavations.

(2) Adeguate physical barrier protection shall be provided to

prevent employees from falling into excavations.

(A All wells, pits, shafts, caissons, etc., shall be

barricaced or securely covered.

(8) Upon completion oi exploration and similar operations,
temporary wells, pits, shafts, etc., shall be backfilled,

(m) Water Accumulation.

{1) Diversion ditches, dikes, or other effective means shall be

used to przvent surface water from entaring an excavation and to

provide adeguace drainage of the area adjacent to the excavation,

rov
shall be taken at excavations adjacent to streets, raliroads, or
sources Of external vibrations or Superimposed 10ads., Similar

provisions shal

tablli{ty of those excavations or pose a hazard to employees shall
be contréz;;3=iifbfeAggrther work progresses.
4n " wvibrations br Superimposed Loads. Special safet
S

(2) Accumulations of water in excavations which endanger the

ns consisting of additional bracing or other effective means

be taken in excavations made in areas that have

been previously filled.

44
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CALlFORNIA OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD
Adopt mew Section 1541 to read:

1341. ghoring, gleping and Benching Systems,
{e) General,

o te
All materials ef the shoring system used in complying with
rovisiona of this Article shall be free from defects and amage
et mIght In any way impalr thelr protection functlon,
ere a shoring system is used 1t stall be designed and
ed to sustain all existing and expected loads.
Provisions shall be made by the employer to prevent injury
to employees engaged in the installation of shoring for trenches and
other excavations. In trench work this may be dona b roviding and

tha use o evices that will allow upper Ctoss braces to
be p fom the g efors employees work in the
trench at those points. In deep trenches requiring additicnal
OWNWAaT rotected by Cross
races thet have already In place. 7The reverse
gtocoauro shall be followed when removing shoring.
No part of the shoring system of any excevation shall be
rcmovod untill effective means have been taken to avoid hazards to
enployees from moving ground.
S If a nevly instalied masonary or concrete wall {s to be
depended upon for protection against moving qround, it shall have

attained adequate strength to sustain resulting pressures before
ermitted to enter,

enployees are ~

'§ if the excavation eeper thin 20 foet:Zr an alternate
shoring, Slo ping or benching system or ogmbination thereof is to be
used, a civil engineer, currently registered in California, shall
repare detalled plans showing the materials and methods to be
used. See Appendix Plate C-22.

Bxception: Sloping or benching as permitted by this Article.

(A) Where alternate shoring, sloping, or benching systems are

used, the engineer’'s detailed plans shall be available for
ins cctlon Dy the Division at the work site.

] ) Bngloioos nust be adequately trained in the safet
precautions and hazards associated with the a

slopin or benching systems used.
C The written Code of Sale Practices required by Section 1509

shall be revised as appropriate to incorporate the engineer's
recommendations. :

{b) Standard Shoring System - General,.

- gl] Shoring shall be installed in accordance with Tables 1 or 2
of these Orders or as detalled In plans and spec cations prepared
By a cIvil englneer currently registered In Callfornia. See
Apprendix Plate C-22 for ongfnocrfgg criteria.

ternate shor ng,‘
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solid wood sheeting or wood sheet-pill shall be not lass
‘ iZB-!nch !n

°r§"' may be substituted. , )
Woo* uprights shall be not less than 2 inches by 8 inches.
4 Wood braces and di i shall not be less

than 4-inch by to compressive
Atress in excess of values given by the following formula:

S = 1303 - (28L/D
Maxlimum Ratio (L/D = 58
Where L = length, unsupported, in inches
and D = least side E the tfmber In Inches

S = allowable stress in pounds per

square inch of cross section.

(S) Diagonal ahores (struts) shall be wedged or cleated at the
bulkhead end, and, 1f bearing on the ground, shall not impose loads
in excess of test-determined soil-bearing values, or in the absence
of test data, those given In Plate C-22 of the Appendix.

NOTE: Allowance should be made for the horizontal component of
force.

(6) Diagonal ahores (struts) shall not be placed at an angle
qreater than 45 degrees with the horizontal,

(7) When tie rods are used to restrain the top of sheeting or
other retaining systems, the rods shall be securely anchored.

(8) When tight sheeting or sheet-piling is used, full loading
due to ground water table shall be assumed, unless prevented by weep
holes, drains or other means.

9) Additional stringers, ties, and bracing shall be provided
to allow for any necessary temporary removal of individual supports.

10 If nonstress qrade lumber is used for sheeting and laggin
the 1o.low1ng thlickness ena spacing requirements shall bDe observed:

Minimum rough thickness Maximum spacin
of sheeting or lagqing of shoring
2 inches 4 feet -
nches Z_Eeet

{11 All hydraulic shoring systems shall be installed, tested
and maintained in accordance with the manufacturers’ recomrendations

or in accordance with qood engineerfhg grectfce.
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L)

i fe) Treneh Shoring Systems, -

7roncb lhorin systems shall

be installed in compliance
2 of this section.

’5’vV§ﬁ°““§ systems in trenches shall consist of uprights held

v | y opposite each other aqalinst the trench walls Dy jacks or
ior.zonta cross members (braces) and, if required, longitudinal

. members (stringers/walers) as required In Tables 1 and 2

(3 Uprights shall be installed parallel with each other.

4 A shored trench shall not be sloped in excess of 15 degrees

from vertical.

S) Uprights shall not be less than 2 inches in nominal
thickness.

Exception: 'Plywood panels at least 3/4-inch thick may be used
behind the uprights in order to hold loose material not likely to
impose heavy loads.

(6) Uprights shall ext=nd to at least the top of the trench and
to as near the bottom as permitted by the material belng installed,
but not more than 2 feet from the bottom.

Exception: When running soil is encountered, shoring shall
extend to the bottom,

(7) Cross braces shall consist of metal screw-type trench jacks
with a foot or base on each end of pipe, or timbers placed
horizontally and bearing firmly against uprights or stringers.
Bydraulic metal braces may also be used. See Tables 1 and 2.

{(3) Tne minimum number of horizontal braces, either Jacks or
timbers, required for each pair of uprights shall be determined by
the numbter of 4-foot zones into which the depth of the trench may be
ivided. One horizontal brace shall be required for each of these

bat in no ¢case shall there be less than 2 braces.

zones Trenches
the depths of which cannot be divided equally into these standard
zones, shall have an extra horizontal brace supplied for the short
renazning zone, 1f such zone is gqreater than 152 the 4-foot unit,
In no case, hoveverl,shall the vertical spacing of horizontal braces

De spaced greater than 4 feet center to center, Minor temporary
shifting oi horizontal bracing will be permitted when necessary for

the of materials into place.
imensions and spacing of the elements of the shorin

system sha be goserned by the depth of the trench, type of soi
encountered, @nd other speclial conditlions of the site, but in no

czse shall they provide less strength than the members listed in the
Zo!Iouing tables which are to be considered as a8 minimum requirement.

owerin
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Upcights DLaCS Strinjers {Waless) '
N Aluminue Pipe and Stec] Pipo and R
.’ ™ Morisontsl size Morizontal wood Hydraulic Systems _dydraulic Systcms | Verticle Wood Sise
ind Spaciag (ft) {in) spacing (ft)] Size Max. Trench Min. '‘Dia. | Max Trench Min. Dia. Max. Trench Spacing {ia) !
{in) Width (ft) (in) width (ft) {in) Width (fc) - {eey ,
th ? [ ] xe [] ‘1 axe 8 b18 (] 1% ) Hone -
4 axio 4 (1] [ ] 2% [ ] 1% ] [ ] e
3 s 2 au [} 2 s LY I 4 @
wr?talo . a0 s e s T s 2 . Hone - !
. [} 0 . e 11 3 10 b 12 e (1] .
! P Mo 2 axe 1 3 10 3 18 . s '
H . '
e 100012 [ a2 [ axe 6 2 . 2 . None o
H e 15 3 8 3 12
1 4 mi . axe s 2 ° 2 10 . o
(3% 15 3 10 2% 1
] Ju8 2 e 10 1 10 FL ) 13 4 ]
(1) 15 3 10 1 15
- rldce s (] oxs [ ) ane 2 24 s 2 . . Nose -
3 15 k] s N 10 L] :
4 4x10 4 4%4 4 2% [ 4 2 [ ] 4 [ ] ¢
X6 18 3 10 2% 12 . !
3 mie 2 4x4 4 2% 10 3 1) e o
s 15 3 10 3 13 ¢
& )
o5 19 0 20 ] ox10 ] X6 [} F1Y ] 1 s Mone -
, axe 1s ] 6 ) 12
: . 4 6xs P 6 10 b1 3 b 1Y 10 e axle
oxe 15 3 9 ) 15
2 410 ] (373 12 1Y s 1Y 12 4 sule '
. . ) (17 15 »n 10 ] 1) .
L4
1

TABLE 1
SHORING FOR MARD OOMPACT SOIL
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TABLE 2
SHOMING FOR MUKNLING SOLL
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- Uprights Yiacrs . o Stoairgors (Malers)
Alwuanas Pipe snd Stcul Pipe and
" Horizontal Thickness Moraitontal e Hydiaulic Systems HWydraulic 7> ms Verticle Wood Sise
' spacing (f¢) {in} Spacing (ft)| Sirzc |—m-. Trench Man. Dis. Mmax Troock Min. Dias. mag. Trsnch Spacing [17Y)
Gad | wideh (fr) tin) widtt () (in) width (fr) ige)
EY ] selis ’ ] . axe ' b 1N ] 1Y 3 ) s
oxé 10 3 16 2 6
r8ce o Solid 3 3 X6 9 3 6 2 ¢ 4 sxls
(3 1] 15 3 8 o [¥]
:r 10 to 12 Solid 3 [} (%11 [ ] H 4 2 [ L} 10%10
axs 1% k] [ Fey 10
e 12 te 1S Solid 3 4 X6 6 Pl ] 2 [] ] 10832
[ 7] 13 ] 3 1$3
wvor 18 to 20 solid 4 ¢ (3 1] 10 ] 6 2% 6 ¢ A2x02
axlo 15 Iy '] 3 12
1010 20 4 10 W 15

GENERAL NOTES

1. MNetal pipe braces permitted by these Orders shall be Schedule 4G, or
equivaleat, and installation ahsll be ss required by thess Orders.

3. Timber to ba "Sslected Lumber® quality. (5ee Definitions - Sectioa 1504].

3. The braces specified in Tables )} and 2 epply only to trenches as
defined ia these Orderse.

4. Timber mambers of equivelent "Section Modulus® (required) may be
substituted Cor uprights end stringers.

S. In lieu of the above metal shorlng systems, ths use of properly
sainteined hydraulic metal shoring unite with oquivsiont strength
ie acceptable,

v




PPN e~ . . - —

SRS )

R STANDARDS PRESENTATION Pc_18 _ oF 34
" CALIFORNIA OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD

{6) Protective Bhields and Welding Huts,

(1) 1If protective shields or welding bhuts are used to protect
workers, they shail be constructed of steel or other material that
will provide protection at least oau4valent to that afforded by the

paterlals specified In Tables 1 and 2.
(2 Plans and calculations prepared by a civil engineer i?

euffently registered irn Eali!ornia shall be made avallable for field

inspection at the site where the shield or welding hut is used.

(e) Bell or Pot Holes.

(1) Bell (or pot) holes shall provide adegquate clearance for
the work to be done, and shall be supported by shoring and bracing
4s rcquired by these Orders for trenches unless protective shieids
or welding huts are used.

(2) If the operation performed in the bell (or pot) hole
requires that an employee use welding equipment from a reclined
position on the bottom, the bell (or pot) hole excavation shall be
of such shape that the emplovee will have adequate space for the
performance of this operation without removing any of the required
shoring system.

{(£f) Sloping or Benching Systems. In llieu of a shoring system,
the sides or walls of an excavation or tren>h may be sloped or
benched, provided equivalent protection is thus afforded. Where
sloping 1s a substitute for shoring that would otherwise be needed,
‘it shali be 3/4 horizontal to 1 vertical extcept where the
instability of material rejuires a slope qreater than 3/4 to 1.

’ s flatter than
P 3/4 to 1

50
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Jxceptions:

1l n hard, compact 80l whers the de
rench is eet or Icss, s vertica 3
o! :Z!

orizontal to 1 vertical is pera

th of the excavation or

1

2 In hard, compact soil where the depth the excavation or
trench 1S 12 feet o ess, a vertical cut o 1/2 feel with sloping

of 1 horizontal to 1 vertical is permitted.

112° Mox. .

] ce
3% Mex. .
— !
(3) In hard

conpact soil, benching is permitted provided that
a slope ratio of 3/4 norfzontaf to 1 vertIcaE, or flatter, 1s gsea.

2° Min, — :
3 .
. Min, : 1{AL3/h.l,'
7 i

-’-_—2' Max, |

4
34! Max. |
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Mend Section 1542 to read:

1542. Shafts.

(a) Genesral.

bernitted to—enter shall ba ratainad with iagging,

' “spiling 'or casing shall extend at least one
foot [eve] and shall be provided the full depth of the

shaft or at least five feet into solid rock if possible.

NOTE: See pertinent partions of Section 1540 for additional
requirements relating to wells and shafts,

(b) Small Shafts Beyy-Gemented Hards Compact Ground. Two-{inch
{nominal) cribbing may be used in square shafts not ovar 4 feet
square in dryy-eemented hard compact ground. Each member shall be
cut 1/2 way through the width of the aember and dovetailed into
position so each member will act as a shore as well as lagging.
Strips shall be nailed in aach corner to prevent the boards from
dropping down.

(c) Shafts in Other Than 5971-€enonied Hard+ Compact Ground.

1 A systen of lagging supported by braces and corner pousts
shall be used for square or rectangular shafts, Corner posts of
4-inch by 4-inch material are normally acceptable in shafts 4 feet
square, or smaller, if they are braced in each direction with
horizontal 4-inch by 4-inch members at intervals not exceeding 4
feet. Braces and corner posts in larger shafts shall be
correspondingly larger. ’

2 Round shafts shall be completely lagged with 2-inch
material which is supported at intervals not greater than 4 feet by
maans of adjustable rings of metal or timber that are designed to
resist the collapsing force, or cased in a manner that provides
equivalent protection. Means-ahali-be-provided-to-hold-rings-and
agging-in-placer

52

. e SICHNCRLBA 1Y 794D
A AN i < et e

\ T e ce— - -

-
s or shafts over 5 feet in dapth into which 22



. STANDARDS PRESENTATION . Pe__21 or _34

CALIFORNIA OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD

443 --Bhefas-over-250-fect-in-depth-gsheii-have-e-nonvay
parsisioncd-off-with-i-inch-nsteriai-or-equiveient-and-sheii-have-e
teddervay-vith-raited-piacforns-esvery-38-feets

) lclledj“&eammi. No workman

3 to ¢ any well ot slnﬂ puhcularl t

» footings,Yeg_the pu enlarging t bottom b

* ao;k.unless the wa oni:cﬂ_shdaﬂ are supported as

Py ers, or unless sing affordin uiv ent prot is i ice.
The belled section o addiuo‘n:?shaft emrpr c.J’&'ﬁi‘.ﬂ: '

work shall also have equivalent bracing i
E ovide protection. The shaft“easing op-shoring is not acceptable for
lled excavation protection wher@s# height of the bell exceeds 4 feet

% 3 fedtqr more beyond the shaft wall

all wear & - harmness

e shaft casing does not !

orits honzonul dimension ext

entering

- 1. Amendment of subsection (¢) Rled 3-31-73; effective thirtieth duy
ter (Register 75, No. 21).

(d) Bell Excavations. Provisions for the protection of workers
that are engage n belling or enlarging the bottoms of shafts b
hand shall inciuae at least the following elements: )

(1) Sufficient physical protection from potential qround

movement or collapse.
L2) Adeguate mechanical ventilation,
3) A Iinel suitable for iInstant rescue, securely tastened to a

shoulder harness and worn bg each emgiozee entering the shaft(s).
_q A proper equlipped hoilst an atform for holisting or
lowering workers in shatts over 50 feet in depth.
5) _Barriers that prevent materjals from falling into the

shaft(s) .

J
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Amend Subsections (a), (4) and (o) of Saction 1544 to read:
1544. Barthwork and Bxcavating.

!_O_ﬁi Sae pertinunt portions of Section 1548 for additional
Joquiresents relating to earthwork and excavating.
% (a) Whenever the-Divisien-censiders-thet the height and

condition of tho face constitutes a serious hazard to employees, $¢
sheii-sequice the installation of a bench or other suitable method

of worklng .hall be rcguircd.

.(b) WB- a bench or -ulnple-bench method of operation fa re. '
qmrd a setback of at least § the height of the single face or bank for !
each section of the face or bank shall be required.

(¢) When determining the mazimum permitted alope of the face,
esasideratioa shall be given to:

(1) Nature of the material being excavated.

(2) Extent to which the material s cemented or eon-
solidated.

(3) Height of the face.

(4) Type and size of equipment used at the hee and )
amount of protection this equipmeni affords the operator.

{5) Safety of smployees who arc not protected by such
equipment.

(d) where the face is conposed of loose or unstable materials,
the slope of the face shall not exceed 3/4 horizontal to 1 vertical
wvhere the height is greater than that which can be reached by the
dipper-or bucket of the excavator or loader being uscd.

(e) ©vhere the face is conposod of moderately coapacted
msaterials that are not firmly cemented or consolidated but which
experience indicates will stand well in place, the slope shall not
exceed 1/2 horjizontal to 1 vertical where the height is greater than
can be reached by the dipper-e« bucket of the excavator or loader
being used.

Amend Subsection (a) of Section 1545 to read:
"154S. Overburden.

(a) Mo person shall be permitted under a face or bank where
stripping or other similar operations constitute a hazard.

STANDARDS PRESENTATION Pe__23 oF _3¢
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Amend Bubsections (a), (4) and (o) of Section 1546 to road:

1546. Pece Inspection and Centrol.

(a) A Gsily physical inspection shall be made of lleo. cnd
banks, including the tops, whore men esployees are exposed to
£alling or rolling saterials. The inspection shall be made by a
soapetent-nen qualified person who shall dislodge or make safe any
material dangerous to employees, or shall cause such material to be
¢islodged or sade safe.

(d) No person shill De permitted to work near a face made vn-
mfe by primary blasting, rains, freezing or thawing westher, or earth.
quakes until the face has been inspected and maide mfe. ¢

(e) Overhanging banks are forbidden, rxeept: '

(1) Where material is moved away [rom the face by
mechanical equipment having econtrols Joeated at & safe dis-
tance 00 tbat mo employes is required to apdroach the face in
the course of mermal eperatics.

(2) Where the banl is undereut with a siream of water
snd the monitor is located at a safe distance from the benk.!

(d) Where necessary, a-eempetent-trained an employee shall be
employed at the faces and instructed to give warning when loose rock
or other materials are about to fa

1) The employee shall be provided with a whistle, siren, or
other devices that will give adequate warning to employees.
2 The employee shall have no other work to distract his
attention from his duties as defined above.

(e} Wwhen working at night, sufficient 1lluaination shall be
provided throughout the working area so that movement of men
enployees and equipment can be readily observed.

(¥}
[$3)
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Anend BSection 1547 to read:
1547. Protection of Workors at tho Pace.,

. (a) Me work shall be peraitted above or below men employees at
t,r face if such work endangers their safety.

(b) Workers at the face ahall be protected as follows:

gt

(1) On top of the bank, by fencing with guardrails or ropes; by
using railed platformy or by using safety belts and life lines.
This does not apply where the bank {s less than 28 feet high or the
slope below is less than 3/4 horizontal to 1 vertical or where no
work ias performed within 18 feet of the edge.

(2) On the face, by removing loose rock from over the working
place and by the use of safety belts and life lines, portable
steging, bostswain's chair or skips especially designed for use at
faces. If a boatswain's chair {s used, the eaployee shall be
attached thereto with a safety belt and life line equipped with an
appreved effective descent control device.

When-neeessary-for-safetyy~-2 Two or more persons shdll be employed
in cooperation with each other in drilling, blasting, or removing
looae rock.

Life lines used for scaling or inspection shall be protected fronm
excessive fraying or camage of and shall have a wi.e center :ope.

{(3) At the foot of the bank by removing loose rock from above
the working place, and maintaining a ready way of exit to a place of
safety.
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Amend Appendix Plate C-22 to read:

PLATE C-22
BEARING VALUE OF SOIL .

Shores and similar members that depend upon earth for support will
prodbably require foot blocks or sills to distribute the load. 1In
the absence of test data that establish the sustaining power of the
soils in question, the following information should be helpful in
determining the size of £433i 3il]l needed to assure adequate support
from the soil -

Tons allowable
Soi{l type per square foot
Soft clay
Vet clay
sand and clay, mixed in layers
Pine dry sand
Hard dry clay
Coarse compact dry sand

b WNN -

DESIGN CONSIDERATIONS
EXCAVATIONS, SLOPES AND BENCHES

The determination of the slope or bench confiquration or deisgn of
the shoring system shall De based upo. careful evaluation of such

pertinent factors as the following:

Depth and width of cut.
Possible variation in water content of the material while

the excavation is open.

) Anticipatos changes in materials fror exposure to air, sun,
water or freezing temperatures.
4) Loading imposed by structures, equipment, overlaying
material or stored material.
)} Vibration from cgu!ggont, blasting, traffic, trains or

other sources.
[ Existing underground facilities.
New OF 0id adjacent excavations. -
A minimum coefficlent of active earth pressure of 35 pcf
ixu- shall be used in all calculations unless a solls evaluation
n

f N[

icates otherwise.
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Adopt nevw Appendix Plate C-24-~a to read;
ate C=24-a

MINIMUM ‘SHORING REQUIREMENT
iN HARD COMPACT SOIL _\ " 0

F3
k)

SEE
DETAIL
Z / L
/( s -:..’. at
ot
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Mopt aew Appendix Plate C-2 l-fbto r -.ﬂ-b

CLOSE SHEETING MET

~ IN RUNNING SOIL ° ' T -
. CLEATS y ' ’
.‘%.
~ REFER TO TABLE 7
CwaALEns) A '
STRINGERS

4"X 4" NINIMUM L~

N\ 55T PILINGS

TRENCH DEPTH-

2' max., -

59

RUNNING MATERLAI
SOLID SHEETING
IS REGUIRED

ALL STR!'NGERS SHALL~—

OE SUPPORTED TO PREVENT

THEM FROM SLIPPING OR FALLING
OSHSB-9A(7/76) _
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Adopt new Appondix Plate c-u-e to read: l
ate C-24-C

‘MINIMUM ‘SHORING REQUIREMENT
-~ IN HARD COMPACT SOIL - |

NPT

et

Z HYDRAULIC
///, N~ SHORING
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Adopt new Appendiz Plate C-24-8 to reaﬁ di

.'CLOSE SHEETING METHO
1. “IN RUNNING SOIL °

-

~SHEET PILINGS |
TRENCH DEPTH

S ———

_STRINGER (WALER) |

‘.4'

eem®
o A ()

",f\"f"-."?’%-ﬂ-’: TR iR

1_?'&: Ve o0 7 0ayo. -'."._'.

. 3 Y RV Y

RGP Y £
———

'e? P (X AT A L

¥

T
W
iy

HYDRAULIC .
SHORING

'RUNNING MATERIAL '
SOLID SHEETING
IS REQUIRED
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/ \ UNITED STATES DEPARTMENT OF COMMERCE
. * | National SBursau of Standards
\ / Washington, D.C. 20234
“on Bldg. 226, Room B162
(301) 921-2648

July 24, 1981

Clifford Simmons
Arthur Schmuhl
James Lapping
Hr. John Ramage

Mr. Paul Bouley

Mr. Ronald Stanevich
Prof. Jack Mickle
Mr. John Pannullo

IL

Gentlemen:

Enclosed is a2 copy of my draft memorandum on the Boston Workshop. Please
send me your comments before August l4. 1 shall revise the memo after I
receive ycur comments. In particular, I want to make sure that I have no
inaccuracies and that I didn't fail to address important issues which were
raised »,_

Sincerely,.é?/ 74' ;f/”

Felix Y. Yokel, Leader

Geotechnical Engineering Group
Structures and Materials Division
Center for Building Technology, NEL

Enclosure

cc: Mr. John Chambless
Mr. Edward Bayden
Mr. William Driskill
Mr. Paul Henson
Mr. Bill Zoino
Mr. Richard Critchell
Mr. Robert Briant
Mr. Clayton Morin
Mr. C. Joseph Williams
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,’ \ UNITED STATES DEPARTMENT OF COMMERCE
' * | National Bureau of Standards

\ / Washington, D.C. 20234
P Building 226, Poom B162

(301) 921-2648

July 24, 1981

MEMORANDUM FOR Records of the NIOSH Excavation Project
From: Felix Y. Yokel

Subject: Workshop in Boston, Massachusetts, July 14, 1981

This memorandum is to record my overall impression and my reaction to
important questions that were raised in the Workshop. I expect that a
Workshop report will be prepared by the Organizing Committee on the basis
of taped records and written depositions.

(1) General: This was the last in a series of five Workshops and many issues
that were raised were discussed in previous Workshops and wil. therefore not
be discussed herein in much detail. My general impression was that the AGC
group participating in this Workshop did not formulate strong opinions on
specific issues like those expressed in some of the previous Workshops
(Wisconsin - local options; Atlanta and Dallas - strong emphasis on the issue
of "qualified person,"” the 24-ft. depth limit and an increased allowable

slope {or Type A4 soils; San Francisco - adoption of some concepts from the
proposed California Standard). This is perhaps an indicatior of a greater
diversity in work practice in the New England and Mid-Atlantic regionms.
Members of the New Jersey NUCA were generally supportive of the recommendation.
Representatives of trench box manufacturers submitted a position statement
(see Attachment 1) which did not substantially differ from that submitted in
Dallas (which is discussed in the Dallas memorandum). Other trench box manu-~
facturers, which communicated with me prior to the Boston Workshop do not
agree with this statement and are supportive of our recommendations. A l.iter
discussing the trench box manufacturers statement in the Dallas Workshop is
attached (Attachment 2). Representatives of the Eastman Kodak Company came

in with prepared recommendations, which are generally supportive of the
proposed revisions of Subpart P but also make numerous specific recommendations.
To some exteént, the Kodak submission is a new viewpoint since it reflects the
needs of an owner/contractor organization whica is primarily engaged in the
repair of utility damage as distinct from utility construction in which most
of the AGC and NUCA contractors are engaged (Attachment 3). AFL-CIO in
essence reiterated statements made in previous Workshops. In th- opening
statement, the AFL-CIO representative stated that Contractors and Unions
should make joint recommendations. The substance of the AFL-CIO position

was aummarized in the following statement: Excavation safety could be
accomplished in several ways:




1. by Hamurabi's Code,

2. by OSHA enforcement,

3. by an Engineer, and/or
4. by s Standard Practica.

AFL-CIO would like to sae that tha worlers in 95X of all excavations be
protected by a staadard practice, and in the remaining 5% by an engineer.

The ASFE representative noted that ASFE is working on a summary recommendation
which will reflect their position on various issues. ASFE also noted that
comments should be consolidated by an industry-wide committee {in a unified
summary. ASFE stresced that local practices should be recognized and should
supplement the national provisions. This concept goes somewhat beyond my
recommendations for local options which I conveyed in the Wisconsin and
California memos, and perhaps reflects a better long-term approach, however
the implementation of this concept requires additional work.

advanced by AFL-CIO and ASFE. I strongly recommend to go beyond that and
develop consensus industry standards. It is my judgement, on the basis of

the five regional Workshops, that such a standard can be successfully developed
and adopted in a relatively short time. Federal regulations which are backed
by such a standard could probably be less sweeping, more effective, and less
difficult to enforce.

(2) Soil Classification: Two issues were raised in conjunction with the
proposed soil classification:

1. It was suggested that we go back to the matrix classification
(Attachment 4).

2, It was stated that the footnotes are too complex.

In conjunction with #1, I have no doubt that in terms of categorizing soiis
for stability and lateral pressure, the matrix classification is the best
solution., It would permit us to distinguish between sands and medfum clays
in Type B soils and between submerged sands and soft clays in the Type C
soils. This would result in enhanced safety and economy. The problem with
the matrix is that you cannot memorize the 16 matrix intercepts, except if
you have a photographic memory. Thus you would have to use some visual

aid on the jcb, such as a printed table, or a table engraved on some metal
plaque. I personally do not believe that you can get foremen to use a chart
routinely. It is bad enough that we will have to do this for surcharge
effects. 1 would, however, strongly recommend that 1) we use the matrix

as an educational tool, and 2) we perhaps try to use it in the field on an
experimental basis.

In conjunction with #2, the footnotes to Table 1 play au important role. 1
will give an example: there is no way a geotechnical engineer could ever
determine for sure whether you have a "compacted sharp sand” as shown in
Table P-1 of the present OSHA regulations. Thus you can never resolve a
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dispute. The footnote in Table A on the other hand will tell you exactly
what soils fall into Class A, B or C. The footnotes also convey other
important information such as the thumb test. I doubt vary much they can
be simplified without creating ambiguities.

(3) Excavation Below Bottom of Sheeting: Three points were made:

1) It was suggested to change the wording of 1926.652(5)(411) to read
"Short-term excavation up to ft. below . . ." Sometimes an
excavation may be long-term, tut the sheeting 1is undercut for a
short time to install a pipe.

2) It was suggested to limit the length of permitted undercutting.

3) It was roted that in California undercutting is rounded, so that
the depth below sheeting on the side of a trench is less than in
the middle.

{#) Position of Upper Strut Below Top of Trench: It was stated by a shoring
industry representative that it is common practice to place the upper strut

2 ft. below the top of the trench. New Jersey NUCA stated that in their

area the distance tends to be 3 ft. Tnere is no stipulation in our pro-osal,
but perhaps there should be one tied to sheeting thickness.

(5) Guidelines: Trench box manufacturers noted tnat the guidelines are
referenced in the prnposed Subpart P revision and shouid therefore be subject
to publi:c comment. An OSHA representative noted that no guidelines would be
referenced in the regulations.

(6) Page 5, Section 1926.650(i): It was noted that the statement would force
a truck driver to ieave the truck while it is loaded and 1is thus too restric-
tive. It should perhaps state "Nu unprotected person . . ." AFL-CIO noted
that it should state "no persons shall be permitted under loads" - regardless
how the loads are handled. It was also proposed to strike the last sentence

in (1).

(7) Page 5, Section 1926.650(h): '"Approved respiratory protection" should
not be listed as the only means of protection.

(8) Page 6, Section 1926.650(): In spite of the California recommendation,
Workshop participants favored keeping "competent person.”

(9) Page 6, Section 1926.651(a): Some participants felt the statement is not

very clear. The California version (see San Francisco memo) which I read to
the participants wes favored.

(10) Page 7, Section 1926.651(e): A representative from the Operating
Engineers noted that this section should list equipment that is used in
excavation work and no other equipment. It was also noted that equipment
positioned on top of the slope at the end of the excavation should be excluded -
only equipment placed next to the gides of finished excavatioas. It was also

noted that the word "near" is much too vague and that this Section may be
redundant.

(11) Page 7, Section 1926.651(g): It was again recommended to eliminate this

section. It was noted that the "stoplog" only adds hazards.

i
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(12) Page 7, Sectiom 1926.651(k): The need for this section was questioned

(note comments in San Frencisco memo).

(13) Page 7, Sectiom 1926.651(1) and ({): It was proposed to eliminate these

sections.

(14) Page 8, Section 1926.651(m), (r), (t): I was proposed to eliminate

these sections.

(m) is self evident, (r) and (t) are meaningless.

(15) Page 8, Section 1926.651(o): It was noted that protection in a belled

hole is too complicated an issue to be handled as an excavation.

(16) Page 8, Section 1926.651(p): It was suggested that one means of exit is

enough for small excavations.

(17) Page 8, Section 1926.651(s): It was proposed to eliminate the first

sentence. Trench box representatives propose to use "equivalent protection."
This is tied to their objection to our pressure diagrams.

(18) Competent Person: It was proposed that competent persons should be

trained - superintendents licensed, foremen trained.

(19) Page 9, Figure 1: It was noted that while the 1 to 1 slope in the
figure reflects accepted engineering practice, a footnote should be added
noting that distance from footing should be increased if water seeps into the
side of the excavation.

(20) Page 9: It was noted that both the "competent" and the "qualified"
person should be decignated by the employer.

(21) Page 10, (a)(3): St. Louis AGC proposed that the depth limit below
which an engineer must be involved should not be applied to sloped excavations.

(22) Page 10, (b)(1): It was suggested that in the Northeast, short-term
excavations could be 3 or even 7 days, and perhaps more. Parameters identified
were desiccation for sands, fissuring and creep for clays, sensitive cleys,

and effects of water.

Again opinions were expressed to drop the distinction, but it was recognized
that we would have to become more conservative.

(23) Page 10, (b)(4)(1): "rench box people suggested that this section is

confusing. It was however roted by ASFE the alternative of having to use an
engineer nay be even less attractive. I believe that the use of the "adjusted
depth" is a necessary evil.

(24) Page 13, (4i), last paragraph: Shoring systems, trench shields and

trench boxes . .

The allowable 33 percent strength increase was questioned.
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{(25) The "Operating Engineers” representative noted that he feels that there
is a tendency for those who should assume responsidbility for the safety of
the men to avoid it. I believe that this feeling by AFL~CI0O underlies their
position in the dispute surrounding the "qualified person” concept. Perhaps
the dispute can be resolved by looking at this problem.

(26) New Mexico AGC noted that great difficulties arise from the fact that
bid documents prepared by municipalities and government agencies do not
recognize the excavation safety problem (i.e. excavation quanities paid om
the basis of 1/4 to 1 slope, etc.)

Attachments (4)
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GENERAL STATEMENT OF POSITION

A review in detail has been made of the proposed revisions

in Subpart P 192€.650 = 651 = .652 = .653.

This review was made by, and on behalf of, the major trench
box manufacturers of the United States, and represents their

consensus opinion of the changes in the proposed standards.

It is our position that the intent to clarify and simplify, .
as it relates to the revised changes of Subpart P, has failed,
and in fact, has made it more counfusing and more difficult to
apply in the field. The proposed d:=siga criteria as they
relate to trench boxes do not conform to accepted engineering
practices. We have specific recommendations for changes in

the proposed revisions.

It is also our position -~ that if the Guidelines are going
to be referenced within Subpart P and therefore become effec-
tively a part of the law - they should be discussed publicly

as a part of the workshop and ir public hearings.
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1926.650 GENERAL PROTECTION REQUIREMENTS - NO COMMENT

1926.651 SPECIFIC EXCAVATION REQUIREMENTS

PAGE
8 - item (8)

Should read ... Portable trench boxes or
sliding trench shields may be used for the
protection of personnel. Where such trench
boxes or trench shields are used they shall
be designed, constructed and paintained in
a manner which will provide equivalent pro-
tection to that provided by the shoring
required for the excavation as defined by
accepted engineering practice.

1926.652 SPECIFIC SHORING, SLOPING AND SHEIELDING REQUIREMENTS

PAGE
9 - item 2a
10 - item (b) (1)

10 - item (4) (i)

13 - item (ii) a

13 - item (ii) ¢

v Sl liidD 2 4.

Should read ... Qualified Engineer

Should be no arbitrary distinction between
long-term and short-term excavation.

We recommend that this section be clarified
and simplified for effective field application,

Should read ... lateral pressure at the bottom
of excavation equal to the equivalent weight
effect (We) in Table 1 times the depth of cut
with lateral pressure diagram appropriate to
the construction as determined by an engineer.

We object to the footnotes attached to Table 1
as being too technical and overly complicated
for interpretation by field personnel, and
recommend they be simplified.

The last paragraph of this section should read
sss Shoring systems shall be designed in ac-
cordance with accepted engineering practices.
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PAGE

13 - item (iidi)
Paragraph 2

13 - item (iii) (a)

(This statement excludes the 33% increase in
sllowable working stresses or an equivalent
strength reduction.) '

Should read ... Shoring systems and trench
shields shall be selected in the field on the
hasis of accepted engineering practice.

Trench shields, trench boxes, and pre~fabricated
strutwale assemblies and other pre-fabricated
assemblies shall be rated for the maximum depths
in a1l types of soils in which they can be se-
lected and used accordingly from charts prepared
by the manufacturer.

16 - item (4)(iii)(c) Should read ... rated by &n engineer esee o

16 - item (5)(iii)

Should read ... Excavation up to 3 feet below the

.bov*om of sheeting, trench boxes, or trench shields

is permitted prcvided that: ... (and we agree with
items a & b.)

1926.653 DEFINITIONS AP...ICAELE TO THIS SUBPART

PAGE
18 a

19
19 o

Should read ... Accepted engineering practices,
those requirements or practicec which are com=-

patible with standards required by a registered
professional engineer.

Question - why are you making reference to the
guidelines when they are not meant to be a part
of the law?

Should be eliminated,

Should read ... Negotiable slope is a slope on
which a person can egress from or ingress to an
excavation with relative ease and speed to assure
reasonable safety.
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PAGE
19 ¢t Should bde eliminated.

19z - Should read ... See Figure 4 (Correction)

GUIDELINES SUPPLEMENTING SUBPART P

If the Guidelines are going to be referenced within Subpart P, do
they not become effectively a part of the law? If so, they should
be discussed publicly as a part of thne workshop and in public
hearings.
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W e s

#1
#2
#3

#4

#5
#6
#7

#8
#9
#10
#11
#12
#13

R st ol L S

WERS TO DR. YOKEL'S QUESTIONS

No comment.
No comment.
No comment on 24 foot limitation.

On question of should qualified person be sub-
stituted for engineer ... "No, as it relates
to this specific question.”

No distinction should be made between short-
or long-term excavation. )

No comment.
No comment.

Yes, and should be conveyed as part of the

- definitions.

No comment.

Yes.

Yes.

No comment.

No.

No - Statement should not be deleted.
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While this ia true, I feel that the participants in these Worshops have
the knowledge and exporience to address all the issues involved and will
do so successfully.

(2) Opposition to Change in Existing Provisions: Opposition to a change

in the present varsion of Subpart P vas expressed by an Illinois contractor
vwho works primarily on highway projects. This tima I gainad some insight
into tha rationala for this position. I noted in my Wisconsin memo that
people vho tend to agree with our recommendation are less likely to express
their opinion in the Workshop than those who oppose certain recommendations.
The same thing happened to soms extent when we conducted our field study.
Almost all the contractors that responded were dissatisfied with Subpart P,
However, the responding contractors who now have concern sbout changes in
the existing regulations are more involved in earthwork, wide excavations,
borrow pits, etc., where conflicts with OSHA do not normally arise. They
are concerned with two issuasa.

-

a. The present provisions have been interpreted in the courts in
past litigations. These interpretations by court rulings tell
the contractor precisely what he can do. When we now propose
to change the wording of many provisions, there will again be
uncertainty about their interpretation by the courts, and we
will lose the benefit of experience gained in past conflicts.

b. Ve merged "trenches” and "excavations'. There is now concern
that as a result new restrictions will be imposed on excavation
vork. Part of this problem can probably be resolved by a clear
definition of "exposure.” However w2 need to carefully review
our nev recommendations to make sure thut they do not
inadvertently result in unnecessary restrictions on excavation
wvork. An example of this, which was noted in the Workshop,
would be the application of Section 1926.651(d) to borrow pits.

(3) Use of OSHA Regulations on Federal Projects: It was noted that other

Federal Agencies are not bound by OSHA regulations and use their own pro-

cedures. This situation can lead to specifications which are difficult to

implement while using methods which comply with our recommendations. I am

not sure vhat can be done about that, but the situation could be brought

to the attention of the Administration at an sppropriately high level by

the participating organizationa of the Workshops.
(4) Trench Boxes: Trench box manufacturers suggested that the lateral-load
requirements for trench boxes should be different from those for shoring.
This is based on the contention that a trench box can deflect considerably
and in general will not restrain lateral soil movement as much as a shoring
system, thus cauaing tha pressure distribution to resemble that acting on a
retaining wvall. This would make the square pressure diagrams associated
with tha Standard Practice too comservative. At this time I cannot evaluate
the technical merits of this claim in detail, but I have several preliminary
thoughts:
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In addition to tha allowable stress increass for short-term
excavation, ve also allov a 20 percent load reduction for wales
and a 33 percent reduction for sheeting. Thesa reductions,
wvhich account for srching effects would apply to the horizontal
framing members and the akin of s trench btox. I wonder if the

"industry considers taking advantage of these reductions in their

analysis.

The trench boxes I saw had sbout equal stiffness (in terms of
laterel displacement characteristics) nesr the top and bottom.
Thus, I cannot see how e trench box could sct like e retaining
wvall, namely rotate inwvard while the base is fixed.

It is obvious that s trench box permits greater lateral inward
diaplacenents of the excavation wall than a shoring system. 1In
granular soils this will result in s reduction in lateral soil
pressures. In clays, however, the situstion is more complex.
Overconsolidated clays such as those is Austin, Texas vhere ve
conducted pressure measurements (NBS GCR 80-202) will develop
tension cracks upon laterel expansion, resulting in increased
lateral poil pressures. It should be noted that Type B soils
include clays.

The greatest problem that would arise if stiffness characteristics
of shoring systems ere considered is complexity (which our
recommendat ions are designed to avoid). Each case would have to
be considered on its own merit. Considering the inadequacies end
complexities of present models for soil/structure systems and our
general lack of data on lateral pressures in shsllow braced
excavstions, it may be difficult to make a convincing case, and
detailed analysis would not be much better than an educated guess.

While the proposed squere prusurg diagrams may be on the
conservative sides, the 40 1b/ft.” equivalent weight effect is
not conaervativa for medium clays which fall under Type B soils
snd are the most common soil type.

It may be helpful if ASFE could review this problem. I am very much afraid
that wve may be creating an albatross as soon as we deviate from the principle

of simplicity in the standard practice.

(5) Couvfiguration of Excavations with Compound Slope: ™o oroblems vere

discussed in conjunction with Figure 2, page 12:

It was suggested to remove the sharp corners in the Arawn cross-
sections, since thase cannot be dug in the field with ordinary
equipment. I suggest that we draw broken linea for thes idealized
cross-section and back these up wvith solid lines showing more
rounded corners.

The bank adiacent to the work area was discussed, In the previous
tvo Workshops there sesemed to be a consensus that the haight of
the bank should be increased to 4 ft. In this Workshop it was
suggested to permit a 5 ft. bank for large pipes. In the latter
caae, worker protection would be derived from the large diameter
pipee. 1 have some problems with the suggestion:
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July 13, 1981

Comments by Kodak Park Division of Eastman
Kodak Company at Boston, MA, Workshop,
Trenching & Excavation Standards, on Working
Draft prepared by National Bureau of Standards
dated February 20, 1981.

The Kodak Park Division of Eastman Kodak Company does a large
portion of the construction and maintenance of its buildings

and underground utility lines. This inciudes excavations for
buildings and other major structures as well as trenching for

new water, sewver, and electric services. It also includes
excavation for emergency repair of these underground services.

We are also involved with many trenching and excavation contractors
at all of our locations in the U.S. and expect that the execution
of this work be done safely and efficiently.

The hazards of inadequately shored or braced excavations are
well recognized by experienced persons active in that type of
construction. Unfortunately, satisfactory source standards
were not available when OSHA promulgated the existing 1926
standards and their subsequent enforcement efforts have not
been entirely productive in the reduction of serious accidents
or in providing assistance in needed safety precautions.

We believe that -the Natipnal Bureau of Standards has done

a commendable job in drafting these suggested revisions. They
have recognized-that excavation site conditions are widely variable
and the application of judgment for each location by knowledgeable
people is needed. The proposed standard is written in performance
language and the supplemental non-mandatory guidelines that

are included should be very helpful in the solution of specific
problems. Eastman Xodak supported a similar approach used by

OSHA in the revision of the General Industry Standards for Fire
Protection which were adopted last December, and the Electrical
Workplace Standards which were adopted in April 1981.

Attachea are our comments on the identified issues plus
some addition items. We will be pleased to elaborate on
these ccmments if additional information would be helpful.

EASTMAN KODAK COMPANY - KDDAX PARK DIVISION
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Scme Issues that Should be Considered in the Workshop

1.

2.

Page 6.

Page 8.

Section 1926.651(a): This section appears to
fall within the scope of sSubpart S. EEouIa

It be aroppc

A. Subpart S, Tunnels and Shafts, Caissons, Cofferdams,
and Compressec Air is not the appropriate place to

call for locations of utilities prior to excavation.

The problem of interrupting utilities and the

resulting employee hazards are most likely to be

found while preparing surface excavations and thus
belongs in Subpart P.

Section 1926.651(p): Should the exit requirements
for excavations start at 5 ft rather than 4 ft depth?

Please refer to our general comments on this section.

A. Yes, it is reasonable to expect the type of
individuals who work in excavations to have the strength
and agility to make his own way out of a 5 ft deep
excavation without the aid of something or someone
else. Also, the additional one-foot allowance will
include many trenches, and a pipe is often present
which would serve as a step to aid the exit process.
Also, in trenches, the work is being done in a
constantly changing location and the need to freguently
move the ladder or exit device may be considered a
nuisance by the trench workers if they do not believe
it is practical to use.

Should exit requirements be waived for excavations
which are wide enough to permit people toO 2scape
toward the center of the excavation? P

> ~hA Al lpme

A. Yes, the major concern for death or injury is in
the relatively narrow excavations such as trenches
where escape during rapid cave-in is very much more
difficult because escape options are far fewer than
in wider excavations. The alternative requirement
should be that the excavated area allow unimpeded
movement away from the excavation walls to a safe
location.
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Should it be recognized that large enough pipes or .
other covered structures can sﬁc?ter;pegpIe? !

The intent of this question is not clear. A large i
pipe being installed can serve as a temporary refuge, i
but it does not seem appropriate to include that as )
part of a planned protection system in lieu of

shields or shoring. However, a permissible practice

would be to permit the use of the pipe as a shelter

while the trench shield is being relocated which is

a normal procedure in many situvations. Alternatively,

existing large pipes or structures adjacent to the

excavated area can serve as a type of shoring to

help support the excavation side. Good judgment

and sometimes engineering analysis may be required,

however, for the use of pipes that appear to give

marginal support.

Should "negotiable slope" be better defined?

A. This definition seems adequate for its purpose,
though there may be some arguments about a person's
ability to climb a slope being used. Perhaps the

only validation required should be a physical
demounstration of an employee using the slope to egress
or ingress before work begins.

3. Page 9. Section 1926.652(a) (2)
a) Could the depth limitation in the "Standard
Practice" be extended to 25 ft?

Whether the excavation is 20 ft or 24 ft before
requiring the services of a registered engineer is
somewhat arbitrary. There should be some limit,
however, and since the 20 ft limit has been used in
several standards, such as the New York State Code
Rule 23, it probably should be kept.

b) Should a "qualified person” be substituted for
an "engineer"?

There are probably relatively few registered engineers
who would be competent in the design of earth shoring
systems or slopes, and there a probably many capable
people who are not registered professional engineers
who have developed suitable expert qualifications in
this area. The definition of "qualified person”
probably is more descriptive than the definition for
"engineer" in determining a person competent in
designing shoring systems and earth slopes.
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Page 10.
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Section 1926.652Eb (1): Should the short-term
excavation definition extend to :-days rather
than 1-day? 1f so, do we need more conservative
rgguirements?

We dn know that a 7-day definition for short-term
excavation can be applied to most soil conditions

in our area. The more commonly found soils which
may range in grain sizes from clays to gravels would
most likely permit a 7-day short-term definition in
other parts of the country as well.

There are basically two conditions which normally
change the strength of insitu soil with time after
an excavation has been made, both having to do with
changes in water content:

1. 1If an excavation is dug below the water table
surface, or if an excavation is partially
filled with water and this water is rapidly
drawn down by pumping, relatively large pore
water pressures between the soil particles
remain. This may cause a temporary stability
problem which will improve with time as excess
pore pressures dissipate. So, when excavating
primarily fine grain or relatively impermeable
3oils such as clays and silts, the initial
‘rater condition is important. When the walls
stabilize after the water is pumped out, short-
term excavation criteria ¢ n be safely applied,
as long as the excavation is not allowed to
refil. with water. Paragraph 1926.651(d) and
note 3(b) of table 1 of the draft Subpart P
revision recognize this problem.

2. When excavating in granular or permeable soils
such as sands, there will be a temporary apparent
cohesion caused by negative pore pressures in
the partially saturated, draining soils. This
negative pore pressure is caused by capillary
tension. As the s0il in the excavation walls
dries, the negative pore pressures will dissipate
making the soil iweaker in shear and possible
causing sloughing or slides. This is a condition
which will deteriorate with time and the length
of time will depend on how fast the soil in the
excavation walls will dry to a significant depth.
Probably in normal conditions, instability will
occur considerably later than 7 days after the
excavation work, particularly when the excavation
wall is covered with sheeting, retarding evapora-
tion of water.

79




5.

6.

Page 11.

Page 12.

We feel the large majority of the cases will
allow the extension of short-term to 7 days.
Perhaps an extension to 3 days might be a good
compromise which would allow, as & worst case,
excavation bafore a weekend to backfilling

after a weekend, as long as water is not allowed
to accumulate in the excavation and be pumped
down again.

Table 1l: Should the stipulation of maximum slope

be limited to 3/4:17? Should*the sugAestea;performance
requirement (footnote b)(the "stable slope" concept)
be used? Will this approach work?

A. The 3/4:1 maximum slope should be reasonable.

Judgments of the description of the soil encountered,
degree of saturation and changing conditions as the
excavation progresses might overlook something,
possibly resulting in a marginal stability problem
from time to time. There should be some means to
correct such shortcomings if there is evidence of
instability, and the provision to flatten the slope
by 1/¢:1 should be appropriate. This adjustment
should be made before anyone enters the excavation.

Fzgure 2: Should the allowable bank next to the work
area in Cases 11, 111, and 1V be increased to 4 ft?
Should "Case IV"” be limited to excavation by trenching
machines?

A. The purpose, usually, for havzng a subtrench at
the bottom of a sloped exca"ﬂhlon is to provide a
better lateral restraint for the pipe after the pipe
is bedded and in place. This, in most cases, allows
the pipe to withstand greater overimrden and ground
surface loads without failure. For large pipes

(6 £t or more in diameter), it may be important to

be allowed a deeper subtrench. For employee safety
purposes, whether 3 or 4 ft is used is arbitrary, and
would probably depend on judgment of the increased risk,
if there is any, by going to the 4 ft subtrench. The
potential volume of sliding soil, indicated by the
spaces between the solid and dotted lines in figure
one, does seem to be relatively small even at 4 ft.
The upper portion of the trench would have to be
widened or flattened to accommodate the 4 ft subtrench
in order to meet the table 2 criteria. Finally, at

4 ft, the head and shoulders of most workers would

be outside of the subtrench. It seems reasonable

to us to extend the subtrench depth to 4 ft.
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7. Page 13,

8. Page 16.

9. Page 16.
[T Re—

T g LR

Section 1926.652(b) (4) (4i): This section, unlike
most others in sSubpart P, Is not caaresseé to the
man in the Zleld but to those who pre-design shorin
systema. Vet the section is necessary to avoid
unreasonable vagueness. Shou this section be at
the end of Subpart P? Should part of it be conveyed

as definitions?

A. These loadings are already in the, "Guidelines
Supplementing Subpart P, Section 2.2.2, 'Operational
Loads'." 1If these loadings, with the possible exception
of the impact load, are meant to also apply to job
designed shoring, which Subpart P does not say, then
these provisions should remain in the body of this
Subpart where they are.

Section 1926.652(b) (5) (ii): This section makes it
difficult to implement some of the slope configurations
allowed In fi 2

igure 2. Should the proposed performance
statements be substituted to give more options, or
alternatively, should more options be specified or the
specified options identified as examples of implementing

the performance statement?

A. The performance ststement, (Workers in excavations
must be protected against rolling or sliding objects.)
is really all that is needed here. Suggestions as to
how this may be accomplished may be placed in the
appendix if beneficial.

No mention of the amount of slope reguired before
provisions are applied should be made. It depends
on the specific situation.

Section 1926.652(b) {5) (iii): Should the allowable
excavation below the bottom of shoring or shields be
increased to 3 ft?

A. 1t certsinly would be useful, in some cases, to

be able to extend ahort-term excavations to 3 ft

below the shoring. 1It is useful to aid in the bedding
of pipe. Also, more importantly to us, it better

allows working around underground obstructions with
shoring, particulsrly when reexcavsting to repair a
broken watermain, sewer, or similar items in a congested
area. We feel it is ressonable to allow this extension
if adequate attention is paid to possible unstable
conditions below the shoring.
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10.

11.

12.

13.

Page 18.

Page 18.

Page S2.

o ——— o

We also believe this section should be reworded

to clarify that the short-term excavation requirement
applies to the work below the bottom of the sheeting

or shoring system. An excavation for a building or
large structure would come under the long-term
definition. It is often necessary to make short-term
excavations within this excavation for drain lines,
footings, etc. The present wording could be interpreted
as prohibiting this practice. We suggest that this
section be revised to read:

"A short-term excavation up to 3 ft below the
bottom of sheeting, trench shields, or trench
boxes is permitted provided that:."

Definition of accepted engineering requirements.
Should a "registered architect’” be omitted since
architects do not deal with excavations?

A. This is not an area in which architects are
normally involved, however, there is probably no
good reason whey they should be excluded, as long
as they have adequate background and experience,
just as any registered engineer working with
excavations should.

Definition of "Competent Person.” Should the
definition be rewritten to require that the competent
person be working at the excavation site?

A. We would consider this to be good practice.

Should "Mass Movement of Soil or Rock®” be defined?

A. The teim should be self-explanatory. It should
include any ground movement involving volumes greater
than those associated with spalling of rock, or
sloughing of soil and surface erosion of soil.
Perhaps the latter terms should be defined. The

only place these terms appear in Subpart P is in

the definition of "Fractured Rock."

0ld 1926.651(c): Should this statement be deleted?
Even though this matter 1s addressed elsewhere,

this statement conveys the intent of Section 1926.652
in simple language.

A. This statement should be deleted. It is clearly
redundant with the new Section 1926.652(a).
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In addition

Workshops, "
l. Page 7.
2. Page 7.
3. Page 8.

4. Page 11.

5. Page 1ll.

6. Page 18,

o e v TSRS A R T TR PSRN, 45 A . vy s

to "Some lssues that Should be Considered in the
we have some additional comments or guestions.

Section 1926.651(e): We feel that this regquirement
should apply to completed portions of excavations.
This would clarify that the intent is not apply the
shoring regquirement in the areas where the excavation
equipment is working. Substitute "completed sides"
for "side” in line 4.

Section 1926.651(g): Excavating equipment may be
considered mobile. Is it necessary to place stop
logs or barricades in front of this equipment during
excavation, particularly tracked equipment or those
using outriggers?

Section 1926:651(p): This section currently appears
to apply only to trenches. We believe exit conditions

should be considered for all types of excavations.
Large excavations should have a minimum of two means
of exit. A second condition could be a smaller
excavation of up to approximately 1500 sq ft where
one exit would be permitted. A third condition
would be similar to what is currently proposed.

Table 1: Recognizing that many times the excavation
faces are saturated only part of the way up, ~ould
we consider the soil to be type C to the top of the
saturation zone and types A or B above that with the
appropriate We's applied?

Table 1: The Matrix Classification System shown in
NBS BSS 127, June 1980, is simple to use and offers
more flexibility. Would it be possible to replace
in Subpart P the simplified Classification System
with the Matrix Classification System, or at least
offer the latter in an appendix or another sec+ion
as an alternate.

Section 1926.653(j): Excavaticn

The draft standard does not define trench or give

any criteria to distinguish between a trench or
excavation as is done in the current standards.

We believe this is desirable. However, it may be
helpful to add a sentence to the excavatior. definition
stating that trenches are excavations or #lternatively
adding a Trench definition which could state,
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7.

Page 19.

e wmbem . @ case  as o o Te T ~ . . . cee e

Trench: "One type of excavation commonly used
for the installation of piping, etc."

This would provide emphasis to employers who primarily
do trench type excavation work that the entire standard
is applicable to their operations.

Section 1926.653(1): Fractured Rock

Can rock have fractures in it and yet be considered
by definition unfractured? It is rare to find
esprcially sedimentary rock that is not fractured,
yet we would consider that much of it would not
readily spall or crumble when excavated with vertical
slopes. We believe unstable rock would be a more
suitable term for this defitiition.
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Tabla 5.3 Seil Clesses in Matriz Classification System

te Water i1s Tcosch
Condition ) 3 Yo
Tosures Feoures

Seil Be Jao | Bo _ | Yoo

stitf Cobasived! 1 n tm

Medime Cohasived 1 m | o I

Gnmlu’!/ 11 111

Soft v v
Botes:
1. Veter ia Trench is assumed vhesever vater draiass isto the trench from the soil forming

the danb, or vetar is retsiged by tight sheetiag, or thara it a possibility that the
trench ney hecome fully or partislly flooded before vorkars leeve it, or may bda
satered by worhers withia 6 bhoure after more thas balf its depth wes flooded and pumped
out.

Vibrations: Secils subject to vibretioms by heevy tretfic, pile driving or similar sffects
shall alvays be sssumed fissured.

Stiff Cohesive Soilsd/ iaclude stiff clays and cobesivs er cemented sands and gravels
(e1ll, hardpas). Stiff rlaye iulu’ad bave su unconfived compressive strength (pocket
penetrometer resading) q, = 1.5 tafS’ er larger.

Medium Cohesive $cile® have s u’euﬁnd compressive strength (pucket pesetrometer
teading) between 0.5 asd 1.5 cofS/,

Gresular Soihh/ ate gravals, sands end silts that tes stand on » slope staeper than
hor.: | vert. without apalling or slumping.

Practured Rock sball be trested es granuler soil. Intect rock is exempt from shoring

Soft Soils sre cobesive oo)lo 8 with aa unconfined compressive straagth (pocket pametro~
er less and granular scils that canm mot stand .u 1 slope of

I bor.: 1 vert. without slumping (much).

Layered Systems (two or more distinctly different soil or rock types, micaceous sesms

is rock) vhich dip toward the trench wall »ith o slope of 4 hor.: | wert. or stasper

ate considered Class IV seile.

Distrubed Cobesive Soils (backfill) shall ba trestad as fissured wedium cobesive or

Spaced Sboring Systems (skalaton shesthing or ekip shoring) ere permitted ie stiff end
medium cohesive 801l with mazimm center to ceater spacing in sccordence with Tabla 5-5.

Cobaoive S0ils are clays (fime grained) or soils with & high clay couteat which have
cobeeive strengtd. They do wot crumble, can be excavated with vertical sideslopes, are
plastic (cam be molded imto variows shapes sad rolled into threads) vhan soist and age

Cesaular Sei.e have 0e cobseive atrength. They sormally cas sot be excaveted with verticsl
sidaslopes (some woist gramular seils will exdidit apparent cobesion and tempor..ily atsed
oa o vertical slopc), theay cas uot be molded when moist end curmble eesily whea dry.

2.
3.
4.
S.
‘Q
and sloping requirmments.
1'
metsr reading) of 0.5 teff
8.
s.
soft cobesiva seil.
10.
s/
hard te bdrask up when dry.
»/
8/ ) tet = 96 22

Reproduced from
41 best available copy.
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T &B - Scottdale Contractors, Inc.
| l g '4/ Cmtmetm P. O. BOX 866

‘ 292.772
July 7, 1981

United States Department of Commerce
¥ational Bureau of Standarde
Building 226, Room 8162

Washington, D. C. 20234

Att: Dr, Felix Y. Yokel

Dear Sir:

Mr. John Chambless of the Georgia Branch A.G.C. has forwarded
a copy of your draft memorandum on the Atlanta Workshop for
my comment. '

Comparing your memo with notes I made during the meeting, I
believe the memc accurately states the responses to the issues

Taised.

Thank you for being in Atlanta with us and please accept this
note »s the response of the Georgia Branch A.G.C.

Sincerely,

T. P. Samford

SCOTTDALE, GA. 30079

86



 aan e T

.
et

i

0

AT R Il LTI, SN it o n et L e

ASSOCIATED PUBLIC WORKS CONTRACTORS

OF GREATER MILWAUKER, INC

JOHN AKE 2838 N. MAYFAIR ROAD
Ex.ﬂni:. Dirsctor MILWAUKEE, w18, 3222

TELEPHONE: 778-1080

. , June 30, 1981

Mr. Felix Y. Yokel

United States Dept. of Commerce
National Bureau of Standards
Bldg. 226, Room B-162
Washington, D. C. 20234

Dear Mr. Yokel:

We have received a copy of your "Memorandum for Records of the
NIOSH Excavation Project”™ of the Workshop held in Milwaukee on
June 9, 1981 and would like to express our sincere appreciation
of your evaluation of many of the points that have concerned

our industry since we have implemented the OSHA Regulations in
our operations. Your interest in this vital matter has exhibited

a very practical consideration of these problems that our important
to us.

Following the meeting our committee appreciated the necessity of
submitting a mcre detailed analysis of Chapter 6 Wisconsin Code
and we are meeting with representatives of the State of Wisconsin
Department of Industry, Labor and Human Relations on Tuesday,
July 7, after which we will be preparing information that we

wiil submit to you as soon as possible.

Very truly yours,

ASSOCIATED PUBLIC WORKS COMTRACTORS

John Drake
Executive Director

JD:gs



ASSOCIATED
GENERAL
CONTRACTORS

of Greater Milwaukee, Inc.

.

AR 2733 West Wisconsin Avenue . Post Office Box 08374
' Milwaukee, Wisconsin 53208 . (414) 933-7661

“
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June 30, 1981

Dr. Felix Yokel

United States Dept. of Commerce
National Bureau of Standards
Bldg. 226, Room Blé62

wWashington D.C. . 20234

RE: Draft Memorandum
Milwaukee Workshop
June 9, 1981

Dear Dr. Yokel:

We have reviewed your draft memorandum and feel that it
accurately and concisely reflects the Milwaukee proceedings.
You have covered the major areas of local concern in your
memc.

We wish to take this opportunity to thank you for your consid-
eration of our problems. You are to be commended for your
excellent effort in producing data for a workable OSHA
Excavating Standard.

We have forwarded your calculations for subchépter 6 to the
State of Wisconsin so that they could compare them with their
original data. We will keep you updated.

Szncerely,

Edward J. Hayden ;

EJH/jma
cCc: Art Schhuhl

Gil Czaplewski
Dick Snow
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August 25, 1981

Dr. Felix Yokel

United States Oepartment of Commerce
National Bureau of Standards

Bldg. 226, Rcom Bl62

washington, 0.C. 20006

Re: Secretarial Report
Trenching and Shoring Workshop
Milwaukee, Wisconsin
dure 3, 1981

Dear Cr. Yokel:

we ars enclosing our report of the Trenching and Shoring meeting held in
Milwaukee on June 9, 198l. Attached to it are ccpies of the written
statements received.

we wish to thank you again for coming to Milwaukee to hear our concerns and
ideas and tc commend you on your excellent efforts to develop an equitable
standard for trenching and excavating operations.

Please feel free to contact us if we can be of any assistance to you.

Sincerely,

Safety Director

cc: James Elliot
John Ramage
John Drake

Enclosures

EM/kg
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Report of the Local Sponsors Workshop

Workshop to Review and Comment on the National Burean of Standards Recommended
Technical Provisions for Construction F‘ractice in Shoring and Sloping of

Trenches and Excavations.

dune 9, 1581
Red Carpet Inn
Milwaukee, WI

This document constitutes the report of the local sponsors of -the referenced
workshop. The attendance at the workshop was as follows:

Art Schmuhl AGC National

John Ramage ASFE

Dr. Felix Yokel NBS

Gary L. Dowty AGC-Indiana . .
Jim Lapping BTC-AFL-CID

Jack Mickle AFL-CIO

Greg Johnson ACC

Paul Bouley OSHA-Washington

David Schuman S.J. Groves

Bruce Weber
Patrick Harrison

Warzyn Engineering
Milwaukee Testing

Jdetfrey Miller Giles Engineering
Kevin Foley AFL-CIO0
Roy Mururo Laborers Local 113

James Elliott

Janomiso Piocchilin

Milwaukee Bldg. Trades
Operating Engineers #139

Russ Adam OSHA-Region 5

Jack Peterson gsHA-Wisconsin

Tom Crandal OSHA-wWisconsin

George Bradberry Underground & Shoring Service
Ed Hayden AGC-Mi lwaukee

Melvin Lischefski pSHA-Wisconsin

Fred Becker Becker Construction
Robert Hamna QSHA-Wisconsin

Harvey Peterson C.G. Schmidt

Gil Czaplewski Klug & Smith

Philip Kenny Kenny Construction
John Drake Assocliated Public Works
Walter Schmitz Rock Contractors
Lawrence Michael Asscciated Public Works
Ray Olson CGlobe Contractors

Philip Santacrose
Kennie Hatfield
Ted Trulson
George Stepanik

Thomasini Contractory
K.M. Dunmn Co.

F.P. & T. Company
AGC-Wisconsin



Juck Love D & K Construction
Joseph Ramuta Michaels Pipeline Construction
Jack Delaney DILFR

Thomas Peterson Johnson Brothers
Richard Snow AGC-Milwaukee

Alan Carlson " AGC-Milwaukee

Milan Racic Allied Industry Workers
Robert Glukas Soil Testing Services
Oonald Zehm OSHA :

Jim Bonness Koch & Bomess

Russell Zehetner MSS

We are attaching written copies of statements made at the meeting by:

Associated Public Works Contractors
Rock Contractors Inc.
S.J. Groves Inc.
Building and Construction Trades Council
Associated General Contractors of Greater Milwaukee

In addition.we are attaching a comment received from Al Johnson Constructiorn
Company, who were not able to be represented.

The balance of the comments were oral and not suomitted in writing. The
workshop was recorded for refererce. :

As with all programs of this type, there was a wide divergence of idess,
interests and philosophies. There was, however, one point that achieved local
consensus--——any OSHA standard covering trenching and excavation must be rlear
and concise so that the workers in the field can understand what is recuired
to provide a safe workplace and it should cover as many ‘ituations as possible
with standard practices.

Other points of discussion included:

1. The use of local codes as approved substitutes without further
engineering requirements Wisconsin has an existing code titled Wisconsin
Administration code. Rules of Industry, Labor and Human Relations, Trench,
Excavation and Tunnel Construction. In common usage this is referred to as
Chapter 6. Arguments advanced for permitting its use for compliance included;
1. Its history and track record.

2. 1ts familarity to both companies and employees.

3. Its use of the same size timber with various spacings depending on
conditicns.

4. 1Its allowarce of 1/2 to 1 in certain soil types.
The whole crux of the discussion centers around alternatives allowed as

compliance to any standard. A great many Wisconsin area people feel that
existing and proven local codes shculd be allowable.



|

2. One provision of subchepter 6 must be singled out becaus' of its number
of suppcrters. The regulations ellow a slope of 1/72 foot tu one for dry or
moist soils. The steepest allowable slope in the proposal is 3/4 to 1.
Several speskers stated that they knew of no failure in trenchas properly
sloped sccording to Chapter 6 requirements. In metropolitan areas less slope
seans less disruption of existing services and facilities (roads, streets,
sidewalks, utilities and lawns. It also decreases exposure time and area when
working adjacent to h=avily traveled roads.

3. The Consulting Engineers expressed concern over the Iinmnreasing
occurrence of third party liability suits. Requirements for engineers to
design and oversee all trenching and shoring protective mechanisms would
increase the liability of the fcundation engineer. The engineers stress the
need for a code that takes a reasonable spproach to the involvement of the
consulting engineer and their liability exposure.

4, Closely allied to the concerns of the engineers is the question of
competent versus qualified persons. Part of the problem stems from s lack of
understanding of the difference between the two terms. The national AFL-CIO
position is that a license is required. 1In Milwaukee, contractors contend
that a competent person i.e. "one who is capable of icentifying existing a~d
predictable hazards in the surroundings or working conditions which are
unsanitory, hazardous, or dangerous to employees and who has authorization to
take prompt corrective measures to eliminate them" is sufficient for most
situations. Similarly, their definition of a Qualified Person would delete
the words "by possession of a recognized degree, certificate, or professional
standing or.® Contractors contend that their on-the-job employees are in the
best position to react to job conditions and take proper safety measures.
Part of the contractor's fears about strict requirements for engineers stems
from the belief that the recuirements will Jncrease the amount of "force
account” work done by municipalities that have engineers on their payrolls and
are not boud by OSHA requirements in any event.

S. Several parties expressed concern over stardards enforcement. In
particular they feel that it must be positively stated that provisions of the
standard epply only to areas where there is employee exposure. If employees
do not enter portions of the trench or excavation no protection should be
required. ) .

6. It was recommended that all portions of the existing standard be
carefully reviewed before they are included in & new standard. For example
salt calcium chloride and cil are no longer environmentally allowable methods
of dust control (1926.651 i) end stop logs are Iimpossible to use in
backfilling situations (1926.652 g)

7. Or. Yokel's study has gone a long way in analyzing what most parties
sgree has been a weakspot in OSHA requlations. There is however many more
opposing viewpoirts to be reconciled. We believe that these area workshops
represent a positive advancement in the development of OSHA Standards since
they give all local groups san opportunity to provide their inmput into future
standards. This can help provide standards that are workable, viable, ard
effective.
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ASSOCIATED PUBLIC WORKS CONTRACTORS

OF SAMMTIA MILWAVKAE, INC. .J

JOMN DRAKE 2838 N. MAYFAIR ROAD i

WMILWAUKEE, WS 83222
ive Director .
Exect TILEPHONE: 7781080

COMMENTARY BY: ASSOCIATED PUBLIC WORKS CONTRACTORS of Greater
Milwaukee, Inc.

TO: U. S. DEPARTMENT OF COMMERCE NATIONAL BUREAU .
OF STANDARDS

WORKSHOP - JUNE 9, 1981 -~ MILWAUKEE, WIS.

WORKING DRAFT OF SUGGESTED REVISION IN SUBPART P OF THE SAFETY AND
HEALTH REGULATIONS FOR ('ONSTRUCTION BASED ON BUILDING SCIENCE
SERIES REPURT BSS 127 BY: FELIX Y. YOKEL.

My name is John Drake. I am the Executive Director of the Associ-

ated Public Works Contractors and have been since 1365. Prior to

that I had been working as an engineer for the City of Milwaukee

from 1927-1940, primarily on sewer and tunnel constru~tion and

from 1940-1965 1 was superintendent and officer of 2 large sewerd w/reL
construction companies.

The Association appreciates the opportunity to participate in this
workshop. We feei that the efforts tc revise OSHA Rules and Regu-
lations are very important to the industry not only for the safety,
but for the economics involved.

Since 1335 this Association’'s nembers have performed the bulk cf
the sewer, water and utility work in the State of Wisconsin.

In 1952 we were pleased to have participated with other elements

of the construction industry to assist in developing the WISCONSIN
ADMINISTRATIVE CODE, Rules of Industry, Labor and Human Relations,
Trench Excavation and Tunnel Construction Code Section 6.0l1, parts
of which are attached. We are proud to advise you of the fact that
not a single injury or fatality has occurred with the use and
utilizaticn of the WISCONSIN CODE Chapter 6.

We respectfully request and suggest that this Code, with the accompany-
ing tables, be considered at least equal or superior to the present
OSHA requirements and become a part of them.

With respect to the draft recommendations of The National Bureau of
Standards we have the following comments on the issues to be con-
sidered for the workshops on page 3:

1. We feel that no change is necessary.

-lo



’ ' 2.

3.

4.
5'

10.
11.

12.
13.

-2- June 9, 1981

Yes, 5' rather than 4°'.

Yes, exit requi-ements should be wajwd.

Yes, large enough pipes should be recocnized as shelter.
bDefinition, "negotiable slope" is satisfactory.

Yes, we feel the depth limit could be, in standard practice,
extended to 24°.

A qualified person should be substituted for a. engineer.
Yea, 7 days should be considered rather than 1.

We definitely feel the maximum slope should not be limited
to three-gquarters to one.

The suggested performance requirement should be used; it is
a workable approach.

Yes, we agree the allowable bank should be increased.
Excavation should not be limited to trenching machines.
No comment.

Yes, we agree with more options on proposed performance
stater ants.

Yes, wr certainly agree that the excavation of the bottom

of shoring shields ke increased to 3’ or more under proper
conditions.

Yes, a registered architect should be omitted.

Our operation regquires that competent people be emdloyed.

We feel the judgment of the degree of competency should
also be extended to the enforcement officer.

Yes, mass movement of soil or rock should be defined.

Yes, it should be deleted.

In general we would also like the workshop to emphasize:

1.

A reasonable evaluation of sloping. This is probably one of
the biggest items to be considered. The history of this
industry indicates that predetermining a slope is practically
an impossibility. This is where the proper, competent per-
son's judgment should be considered more valuable than
textbook calculated slopes. Certainly the necessity of
bracing shallow trenches, those below 5', in wany instances,
is most impractical and a costly item,
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2.

3.

3= June 9, 1981

The predetermining of the depths, whether 20 or 24’', is
again very d.fficult to predetermine because of the varying
soil conditions and other circumstances.

A very important item is the practical evaluvation of the
"timbering™ and bracing of trenches. The variation of
"timbering” sizes in OSHA although calculated to yravide
the right support, is not practical. The more practical
installation wnuld be uniform timber sizes with variation
of spacing. '

The greater majority of our work is under "short term ex-

~cavation.™ Restricting this to 1 day would be most im=-

practical and we feel the extension to 7 days is important.

The consideration of the depth below "shields”™ is a very
important item. An evaluation of the specific job being
constructed and the soil conditions should certainly
determine the allowable distance below the shield.

We realize the concern, not only of our industry, but our entire
country regarding the necessity of safety standards. We also
appreciate your making this attempt to make the standard. for our
industry not only to provide a safe place for our men, but to alsa
safeguard the industry.

Thank you, very much, for this cpportunity t» speak, not only for
myself but for our members.

John Drake, Executive Director
Associated Public Works Contractors
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10 WISCONSIN ADMINISTRATIVE CODE

TABLE ¢—TRENCAH TIMBERING REQUIREMENTS

For trenches ever 42 inches in width up to and
inclediag 12 fest ia width

!

Dupth of Tverneh Uprightn Crers Browe Suriagars
Gnf insh Umbers spased barinsntally 498 inah tUmbon
. 7 A fasn t» fase epused 4 . og
Over 0% A [\ ]
WA sl Guf inech thnbere spased barmentally Gaf web Lmbare
8 1L R Geew 10 Lowe apasnd 4 . o—g
a8 (neh Umbe ad heort ) o8 nch timbhan *
T N faxe & fome apased 4 L. ¢—¢

Ower IOR. e )

20 md 38 imch Uumbers apaced herisemally Sukt ingh umbawe
1L & faew 1o fave epaced 4 [\ c~—e
€38 wnch b ovd vari Go¥ snrh tunbane
7T fi. forw Lo fose pouved 3 L. e—~¢

Owr WA & [t}

WA ol Sud inch (= iy Qs inch tunbore
11 R foer t¢ (ase apassd 3 (L ¢~
b ineh W apared b ih 0ah inch Lunbar
T & (aoe tp lame pared 3 01 ¢ -«

Oves DA w0 (g ]

M A et 13512 ineh U d hori 12312 ineh Unbors
11 N fom 0 fase wpared ) L o

t*) Uprights oh.2li consint of 3 inab planks and eed o wih o 4

trenches joms thas 43 wches in wilth

TABLE 8—TRENCH TIMBERING REQUIREMENTS -
Per trenches 4% to 15 foet in depth, Sh‘u 12 feet in <vidth, and

rut in hard soil

Depth () Witk ) Uprighte Crass Reasss

™. 8 %-12 230 inch planke 2-2x8 inch strvia

aeed 4 A o—¢ spaeed 4 . c—e¢

9 -12 MN-12 298 inch plonds 3 - 4ud inch sruls
spased ¢ It ¢ ~ symomi ¢ K. ¢ —¢ .

13 218 ”m-13 a8 insh planks 4428 inah atruts

N spused 4 fL. c—e epassd ¢ . c—n

*le eane s sull s d. b shetd distaly revert buch 10 thet v -

leed ia Tabls 4

Blssory: Cr. Ragister, Denmber, 1982, Nea. 84, off. 3.14%; am (1)) (imtrw). (6) and (9},
Regivser, Soptombur. 1978, No. STA. off. 30-).78.

.Reproduced from » v
best available copy. .



Wisconsin
. Administrative Code

Rules of

INDUSTRY, LABOR AND HUMAN
RELAT!ONS

TRENCH, EXCAVATION AND
TUNNEL CONSTRUCTION

Cite the rvies in this Code as
{tor example)

Wis. Adm. Code section ind 8.01
INDUSTRY, LABOR AND HUMAN RELATIONS
201 East Washington Ave.

Madison, Wisconsin 53702

Part 11

TRENCHES AND EXCAVATIONS

Ind 6.06 Timbering reqair-.aents and procedurss for trenches
and other excavations. (1’ HaacE OR 310P%. All areas in trenches in

whic! persons are perr'.cad to work shall be adequately and securely
timbered or sloper! s follows.

() Depth. Exception. Trenches cut in hard solid s0il need not be
braced or sioped if than 4% feet in depth. Trenches cut in locss or
sandy soil need not be braced or sloped if leas than 3 feet in depth.

(b) Rock. Esception. Trenches need not be timbered if excavated in
solid rock and if there have been no previous known excavations within
the minimum lsteral distance of the depth of the trench bein,

exca-
wd.?‘b.mddcmlh‘machnmbeinmkamywuiuﬂn
must be sloped or

{e) Sloping. Exception. Trenches need not be timbered if the sides
are cut down 10 the angle of reposs. The angle of repose shall not be
considered greater than one tw one-half (messuring one foot of rise to
sach ¥ foot honzontal) for dry or moist soils and not more than one to
one for wet or heavy soils.

(2) Parmiar m.ors AnND suncues. Wi on the sloping of trench walls to
the angle of repose doss not extend Lo the bottom of the trench, level
benches 2 feet wide shall be provided between the tue of the slope and
tlutcp-df’cofﬂ\cnninlwalh"l'hewﬂiul rt of a partially sloped
trench shall be braced according to its vertical depth below the bench. If
benches are not provided as in case of the necessary trimming beck of
locse material at the surface, the trench shall be braced ing to its
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TABLE :—TRENCH TIMBERING REQUIREMENTS
Fer trenches ever 10 feet and neot exceeding 13 foet in dopth and widta st exceeding 43 lnches

Kind of Soil Uprights Croes Braces Stringen®*
Where no parallel excavations Hard, solid soil 216 inch planks *3—228 inch planks or Nowe
exist or have existed within spaced 4 ft. c—¢  equivalent for depth under 13
151 . fi; 4 fordeptha 13fL Lo IS, °
Previous excavetions 10 to 6 Hard, solid soll  2e8 inch planks *3—236 inch planks or None g
. from trench spaced 3 . c—<. equivalent for depths under
13 feet; 4 for depths 13 ft. to S
151¢
Previous excevations less Hard, solid soil 2x6 inch planks *3--2x6 inch planky or None
than 10 ft. from trench . spaced 2 ft. c—c equivalent for depths under
131s.; 4 for depths 13 ft. 10 15
ft.
Irrespective of any previous  ocil that eplits 216 inch planke *3—2x6 inch planks or 16 inch boards
excavations easily spaced 2 ft. c—~¢ cquivalent for depths under pleced back of
- 1311; 4 fordepthr 13 fl. t0 15 uprights neas top of
f. trench
: )
frrespectie of any previous  Sand, gravel filled 2 inch tight 3x6 inch timbers or 616 inch timbersor
excevaticns in ground or very sheathing equivalent, spaced 6 Il. c—¢  equivalent—J for

wet soil

i
or de|
18 .

Notorc—c mosins contor o conter

*In How of these croes braces for sach upright. 338 inch stringers may be weed wilh substantia’ croes braces spered horiznntally sulliciont to give oquivelent
protaciion. but in nn case eaceeding € feot,
**Siringere ahall be properly supported by pasts or clests.
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ROCK CONTRACTORS, INC.

287 - 27th STREET
CALEDONIA, W1 53108
TELEPHONE (414) 835-2935

COMMENTARY ON SUGGESTED REVISION IN SUBPART P
OF THE SAFETY AND HEALTH REGULATIONS FOR
CONSTRUCTION BASED ON BUILDING SCIENCE SERIES
REPORT BSS 127

U. S..DEPARTMENT OF CUMMERCE
NATIONAL BUREAU OF STANDARDS
WORXSHOP - JUNE 9, 1981
MILWAUKEE, WISCONSIN

GENTLEMEN:

MY NAME IS WALTER P. SCHMITZ, PRESIDENT OF ROCK CONTRACTORS, INC.
287 - 27TH STREET, CALEDONIA, WISCONSIN. I AM A REGISTERED
PROFESSIONAL ENGINEER WITH A MASTER OF SCIENCE DEGREE IN CIVIL

"ENGINEERING. I HAVE HAD 33 YEARS OF EXPERIENCE IN THE DESIGN AND

INSTALLATION OF UNDERGROUND IMPROVEMENTS UTILIZING TRENCH EXCAVATION
AND TUNNEL CONSTRUCTION. I PREVIOUSLY WAS ENGINEER - IN - CHARGE

OF CONSTRUCTION FOR THE CITY OF MILWAUKEE, RESPONSIBLE FOR ALL
SEWER, WATERMAIN, AND PAVEMENT CONTRACT CONSTRUCTION IN THE CITY.

I ALSO AM A PAST PRESIDENT OF THE ASSOCIATED PUBLIC WORKS
CONTRACTORS ASSOCIATION OF GREATER MILWAUKEE AND A PAST PRESIDENT
OF THE MUNICIPAL ENGINEERS ASSOCIATION. FOR A NUMBER OF YEARS I

WAS CHAIRMAN OF THE CITIZENS'S ADVISORY COMMITTEE FOR REVISIONS TO
THE TRENCH, TUNNEL AND CAISSON BRACING REQUIREMENTS OF THE STATE

OF WISCONSIN ADMINISTRATIVE CODE.

INCORPORATED 1954

e 10l




L as—

— e

——

AFTER REVIEWING THE PROPOSED STANDARDS, I AM PARTICULARLY CONCERNED

WITH TWO AREAS. THE FIRST IS TRENCH SLOPING AND THE SECOND IS
TIMBERING REQUIREMENTS FOR TRENCHES, SHAFTS, AND TUNNELS. I AM

CONCERNED FOR TWO REASONS.~ FIRST, THE ACTUAL SAFETY OF OUR MEN

~ WHO WORK IN THE TRENTHES . SECONDLY, THE PRACTICAL APPLICATION OF

THE STANDARDS TO THE TYPES OF SOIL 1IN WISCONSIN AND THE MATERIALS

AVAILABLE TO US FOR BRACING AT A REASONABLE COST IN OUR STATE.

CHAPTER 6 OF THE WISCONSIN ADMINISTRATIVE CODE OFf THE DEPARTMENT OF
INDUSTRY, LABOR AND HUMAN RELATIONS HAS BEEN USED FOR APPROXIMATELY
THIRTZ YEARS FOR TRENCH EXCAVATION AND TUNNEL CONSTRUCTION BRACING

REQUIREMENTS. DURING THIS TIME IT HAS HAD A REMARKABLE RECORD
OF PERFORMANCE. DURING MY 33 YEARS OF DEéP INVOLVEMENT IN THE
INDUSTRY, I AM UNAWARE OF ANY ACCIDENT OR INJURY CAUSED BY THE

FAILURE CF THE SLOPZNG AND BRACING REQUIREMENTS OF THiIS CODE.

ACCIDESTS ANV INJURIES DO OCCUR DURING BRACING INSTAL'.ATION AND

1 SEE NUMEROUS REQUIREMENT3 OF THE NZW STANDARDS WHICH WILL LEAD TO A
POSSIBILITY AND PROBABILITY OF INJURIES. TIME AVAILABLE TO ME WILL
NOT ALLOW DETAILING THESE AT THIS TIME, BUT I WILL BE PLEASED TO

HELP IN ANY CONFERENCE WITH THE BUREAU TO DISCUSS THESE PROBLEMS.

BECAUSE OF THE REMARKABLE SAFETY PERFORMANCE OF CHAPTER 6 OF
WISCONSIN'S ADMINISTRATIVE CODE, I IMPLORE THE BUREAU OF STANDARDS
AND THE DEPARTMENT OF LABOR TO ALLOW THE FOLLOWING SECTIONS OF THE
CODE TO BE ALLOWED TO BE USED AS AN "EQUAL OR SUPERIOR™ ALTERNATIVE
FOR USE IN WISCONSIN TO THE PROPOSED OSHA STANDARDS. THESE SECTIONS
ARE:
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PART II IN ITS ENTIRETY

f ) PART III TABLE 6, TABLE 7
o . IND 6.12 THROUGH 6.22 INCLUDING
FIGURES3THROUGH 12.

A CAREFUL APPRAISAL OF THE RECORDS OF THE WISCONSIN DEPARTMENT OF
INDUSTRY, LABOR, AND HUMAN RELATIONS WILL SUPPORT THE FINE SAFETY
RECORD I HAVE REFERRED TO AiD WE HbPE THE DEPARTMENT OF LABOR WILL
SEE FIT THROUGH THE BUREAU OF STANDARDS RECOMMENDATION TO ALLGW
THE SUGGESTED ALTERNATIVE. I AM ABSOLUTELY CERTAIN INJURIES AND

DEATHS WILL BE PREVENTED.

THANK YOU FOR YOUR SERIOUS CONSIDERATION OF THIS RECOMMENDATION.

SINCERELY,
RUCK CONTRACTORS, INC.

Wl //,4,;

Walter P. Schmitz, President
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. ;rh f!o;u:; g;:d:';u““. 8. J. GROVES & SONS CO.
P.C. “ox wm : p. 0. Box 2009
27355 Veat Wiaconsln Avenue Springfield, liinols 62708

Milvaukee,VI 53208

Telephone (217) T87-2404
sunsgcT _Cooments far the warkshdp an suggested revision in 29 CFP 1926, Subpart P

-
10 Juns 2

.
-

Dear ld,.

—The attached list of comments, xeceuted at the workahop June 9,198, 48 for

David L, Shuman

-t
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1) THEE CURRENT STANDARDS ALLOWS THE PROTECTION REQUIRED FOR THE EMPLOYEES, BY THE
EMPLOYER, FREE OF RAZARDS.

2) TEE RECOMENDID CHANGES VILL INCREASE COSTS TO PERFORM THE WORK, WHICE WILL
. ADVERSLY AFFECT OWNFRS (TAXPAYERS)

[
3) THE EXISTING REGULATION ARE SOUND AND IF WE ACCEPT A CHANGE OF THIS TYPE IT
WILL DEVELOPE AN AREA OF LIABILITY WHICEB STILL DOzS NOT RELEIVE THE EMPLOYER
OF THE RESPONSIBILITY OF PROVIDING A SAFE AND HAZARD FREE WCRK ENVIRONMENT.

4) NEW REGULATIONS DO NOT ALLOW ACCEPTED INDUSTRY PRACTICE. _
5) HAS INDUSTRY HAD ANY SERIOUS PROBLEMS WITH TABLE P-l, IN EXISTING REGULATION ?

6} THE NEW REGULATIONS WILL PLACT STRINGENT CONDITIONS ON SMALL BUSINESS, UNLESS
THE CONTRACI IS AWARDED UNDER SECTION 8(a) (COST PLUS) OF THE SMALL BUSINESS ACT,

7) TAE RECOMMENDATIONS DO NOT SBOW ANT COST EFFECTIVE BENEFIT.

8) WILL OSHA INSPECTORS BE ABLE TO UNDZRSTAND THE REGULATIONS AS PROPOSED, AND
PROPERLY INSPECT ?
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PISCUSSION OF s

WORKING DRAFT OF SUGGESTED REVISICN IN SUBPART P OF

THE SAFET{ AND HEALTH REGULATIONS FOR CONSTRUCTION
BASED ON BUILDING SCIENCE SERIES REPORT BSS 127

by Felix Y. Yokel

by

BUILDING AND CONSTRUCTION TRADES DEPARTMENT AFL-CIO
JACK L. MICKLE

MILWAUKEE, WISCONSIN JUNE 9, 1981
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DRAFT

Dr. Yokel is to be commended for his efforts to improve upon
the Occupational Safety and Health Administration, (OSHA), 29

, CFR Part 1926. Subpart P, Excavation, Trenching and Shoring Reg-
. ulations document.

The Building and Construction Trades Department, AFL-CIO has
been supportive of and assisted Dr. Yokel, where possidle, since
he began work on this project with the National Bureau of Stand-
ards in June, 1976.

In January, 1977 the B4CTD began the planning stage of a
*Tfrenching Xazard Identification Task Force” , hereinafter called
the Task Force, to help the NBS obtain employee input aimed at
hazard identification. In March, 1977 the Task Force met for a
four day “"retreat” type wcrkshop; the six labor and management
members brought with them 182 years of experience in trenching
and related work. The charge was “to identify procedures and
conditions that create safety hazards during excavation and
trenching operations®. Othnrs present for the delidberations
were Jim E. Lapping, Director of Safety and Health, B&CTD.as
coordinator; Felix Y. Yokel as Technical Observer for the NBS
and Jack L. Mickle, Chairperson. The final report (1)’was filed
with the NBS in April, 1977. The final report appears in append-
ix G of NBSIR 8071988 (2).

In September, 1978 Dr. Yokel (3) presented the preliminary
findings and recommendations of the NBS gstudy. Out of that two-
day workshop came the agreement for this series of workshops to
bring the results of Dr. Yokel's NBS study to the attention of
labor, management and engineers in the field. Actually the
essence of the working draft we are using for this workshop was
printed in the Concrete Pipe News (4) in April of this year.

Since the 1978 workshop the B&CTD has responded to a number
of requests for criticisms of drafts by Dr. Yokel.

—
Numbers in parentheses refer to references given at the end of
this paper.
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DRAFT

Two premises underlie all remarks and criticisms given in
this critique:

That the worker de assured of safe and health.ul
‘working conditions, and

that the journeyman worker and the compliance
officer as well as the management represrtative
be able to fully understand the precautions that
have been taken and the protective measures that
have been provided to assure worker safety and
health, or that the safety of the worker on the
job be placed in the hands of a licensed profess-
ional.

The first premise is spelled out in the preamble of the
Occupational Safety and Health Act of 1970.

The second premise assumes that an average journeyman or
compliance ofJicer, using the official OSHA regulations govern-
ing excavation and trenching safety, can determine whether or
7110t the safety provisions on any jobsite are in compliance with.
the appropriate regulations. If the provisions are not "stand-
ard practice® as outlined in the regulations then there must be
a certificate issued by a licensed professional which assures
the worker that the jobsite safety and health measures have been
designed by and certified by the licensed professional.

There are undoubtedly many “"competent persons”® and gquali-
fied persons” who are quite capable of designing a safe worksite,
but how are they to be identified by the worker or compliance
officer? The license is the evidence. All licensing laws have
encountered competent or qualified persons and have eventually
incorporated them into or excluded them from practice. While
there are probably quite capadble people who know a great deal
about medicine or law, the prudent individual seeks the licensed
practicioner when medical or legal opinions or services are
sought. ‘

Actually suggesting that registered engineers need to de
consulted is not new with this suggestion. Thompson and Tanen-
baum (5) rscommend substantial involvement of registered engin-
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eers in construction activities requiring trenching or excav-
ions.

In view of the foregoing, this discussion will bde concerned
with only the first 20 pages of Dr. Yokeli's working draft which
outlines "standard practice®. Even portions of the first 20
pages probably belong in the "guidelines”™ which have been in-
cluded to assist professionals. It is also assumed that only
the "standard practice” will eventually be recommended fcr in-
clusion in the OSHA regulations Subpart P; Dr. Yokel has indi-
rectly suggested that by what was included in the article which
he co-authored in the Concrete Pipe News.(4).
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COMMENTS ON SEIECTED ITEMS ON PAGES 1-20 OF THE WORKING DRAPT
Location Comment

Page
1l

J&b

4itan 3

item §

last
line

Issues

(g)
(1)

(1)
line 2

(o)

(»

T.boxes. It is addressed to contractors, shoring
manufacturers and engineers...” Why address it to
the contractor unless the contractor is alsc an
engineex?

®"..swhich would aide field personnel and contrac-
tors in the selection of shoring.” Once again,
these persons are going to be dealing with the
standard practice unless they are licensed pro-
fessionals in their own right.

Note that a qualified person is not an engineer
(recognizing this as just an example)

The items listed on pages 3 and 4 will be consider-
individually as they encountered in the text.

..De provided with and shall be incdrvesed (re-
quir.d) <o WeAT .0 !

+s.8hall be permitted under loads handled bdy
pover-ghevelisy-derrioksy-or-heiessvy (equipment)
This item is too specific for not listing all
equipment which is used to handle loads; for -
example, backhoes are not listed.

+o+0r the shoring system, and shall imervease-pro-
feeqion-aguings-griden-and-eave-ing-if-neeegaary,
(see that all werk in the excavation shall cease
until necessary precautions have been taken to
safeguard employees.)

T..8hall de effectively stored and retained at
least 3 (3) feet or more from the edge of the
excavation.” The Task Force specifically stated
that J feet was necessary for proper protection.

“eoomay use effective darriers er-eiher-effeeiive
redaining-deviees-in-iieu-sheresf in order...”
Task Force recommended extending tight sheeting
above und level as an effective barrier. Twelve
to 18 h extensions were discussed.

T.. equipment, the¢ shall be desigmed-and construct-
ed Dy qualified persons...” Design implies work
done by a licensed professional.

This item is silent with respect to straight sided
pler holes; some confusion has arisen bdecause 1926
straight sided holes are covered elsevwhere. :

When employees are required to be in trenches &
63* Leet d..pcooc- ave at 4 f..to

-(5)

- - 7 . 11n

8oo(n) (3)
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Comment

®.s.00xes or shields are used they shall be de-

signed (and certified as to use by a professional
ser and shall bde maintained in a manner which
provide protection for ths worker.)® Strike

the dalance of (s). :

Excavations less than § ft. deep, except when exam-
adnation-of-the-ground-iy-a-eonpeleni-person-indi-——
eaies-thad hazardous ground movement may occur."”

"Excavations from 5 ft. to 20 ft. {34~-£f%+3) deeD..”
Why consider 24 feet? A better choice might be

l5 feet for standard practice. Thompson and Tane-
baum data (5)indicata that 87 per cent of the fat-
alities and injuries occur in excavations less than
20 feet deep and that "2 per cent occur in those
less than 15 feet deep.

Hinze and Carino (2) state in their summary that
their "..study showed that most trenchwork is bde-
tween 5 and 15 feet deep with the trench width
usually being about 3 feet."

Cass -(6), speaking about the stacking of two stand-
ard 7 f£t. aluminum hydraulic shores, notas that
where the trench is over 14 feet deep (page 68) -
*other shoring systems should be applied” and on
(page 72) ™Maximum trench depth, this method, is
15 (4.58 m). Over 15' (4.58m), see Fig. 60.2,
mnulti-type shoring.” Multi-type shoring shown on
Pig 60.2 is a different system using aluminum
hydraulic shoring and plywood backing. ,

L maximum depth of 15 feet for standard practice
seems appropriate.

“.e8lopi requirements must be determined by an
engineer ta-qualified-personiie”

May lead an individual to believe that POOTING A
is not a cause for concern; this could de danger-
ous. It is worthy of note that the role of the
engineer has not been challenged at this poant
where mroperty damage as well as personal injury
is possible.

See comments under: page 9 (a)(2). Pifteen ft.
depth may de a better limit for standard practice
rather than 20 ft.

The distinction between short-term 2nd long-term
is very difficult to reckon with; virtually no
firm data exists. Not only stresses in the mass
vary with time, but environmental factors may bde
critical. Twenty-four hours seems more logical
than seven days.

(6) —
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Page Location Comment

bottom There may be some merit to allowing steeper slopes

of page in some cases. The Task Force indicated that

last two slopes flatter than 1:1 were probably not necessary

lines for worker safety. Sopes of 1:1 were recommended
for most conditions.

Pig. 2 This particular configuration should b» made a

Case IV purt of the "guidelines” proposed by NBS. While
the configuration looks good on paper, it may de
difficult to understand and/or enforce in the
field. If included in standard practice the 3 ft.
max bank should dbe retained.

(b)(4)(i)b. See the first four lines at the top of page 13.
Table 2 is necessary in standard practice only if
Pig. 3(b) is retained. Moving the option shown
as Fig. 3(b) to the guidelines removes the need
for Tuble 2 which is confusing and also removes
the need for special tables and figures outlining
:?e placement of shoring n the lower part of the

tch.

(b)(h)(i)c. Por standard practice it may be worthwhile to
include all surcharges, including allowances for
heavy equipment, in the ad;usted depth. The Task -
Force recommended a minimum of 300 pounds per
square foot for surfarge. Dr. Yokel has greatly
simplified Table 3 but it 3till can be confusing.
Moving Table 3 to the guidelines and greatly in-
creasing the surcharges to allow for heavy equip-
ment may lead to "overdesigned” shoring and
shields, but standard practice would thereby de
greatly simplified.

(ii)v. The Task Force recommended a 500 1b gravity locad.

(it)c. This statement is not clear. Does this mean a
240 ft-1b impact load per square foot? The entire
(ii)c. should become a part of the guidelines and
removed from standard practice.

(11) This entire section devoted to the required
strength of shoring systems, trench shields and
trench doxes needs to de moved to the guidelines.

be 1f some of the previous.suggestions are followed,
hydraulic shores and other assembliss can bde
brought into standard practice. At a meeting in
Octodber, 1980 with NBS and members of the hydrau-
lic shoring industry it was agreed that reason-
ably simple simple charts for the selecticn of
shores can dbe developed. This seams to be in
koc ing with Cass' (6) recommendations for depth

4 or 15 £ft. There is no question that the

rolultinc systam would be greatly over-designed

-

(7)
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§ 16 (5)(i1)
? last two
lines
16 (5)(i44)
|
|
‘ 18 (a)
19 (m)
19 (o)
! 19 (=)
'z
J 19 (%)
19 (aa)
20 (gg)

DRAFT

at times, dut the freedom to use standard pract-
ince for most work (2) and theredy not requiring
the services of an engineer seems to outweigh
the diaadvantages. of overdesign.

Timber shoring is properly located in the guide-~

lines; selection must be by an engineer. The

fnigiiincs are for the use of licensed profess-
ocnals.

The statement in parenthises is a vague perform-~
ance specification which detracts from a well
stated, precise paragraph.

Excavation below the bottom of bottom of the
protective element has merit; exactly how much
to allow is difficult to datermine. Certainly
engineers can design specific protection for

que circumstaneces, the guidelines will help,
but permitting excavation below the protection
device in standard practice will require very
careful consideration.

"s+sewith standards required by a-regisiered-arehi-
%063y a registered professional engineer, or other
duly licensed er-resognised authority. .." -

Twenty-four hours for short term seems most reason-
able. '

Negotiable slope needs to be specified; 13:1 seems
reascnable.

How is a qualified person to be identified? Unless
there is a specific procedure anyone can claim to
be a qualified person. No objection is the quali-
:ﬁid perscn is permitted to use standard practice

"

' same argumentr use 24 hours for short term.

Stable Slope. A nmeaningless term unless it is
arrived at a licensed engineer. This term has
no. place in Standard Practice!

Working loads are best relegated to the guidiines
where they can de deult with by an engineer.

(8)-
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Summary

There must be clear separation detween Standard Practice
and cases where an engineer has certified the procedure to be
followed:

It is recommended that Standard Practice be permitted to
a depth of cut of 15 feet; this includes most excavation and
trenching work. At depths greater than 135 feet, or for special
work, the engineer must assume full responsibility for the

desién of the protsctive system. The 15 ft. depth needs verified.:

Standard Practice must be written such that the protective
measures resulting from the application of Standard Practice
are observable, measurable, understandable by all pa.ties (with

'applicatian of the regulations) and provide for the safety and

health of the worker. It is recognized that Standard Praciice
may at times result in substantial overdesign, but this would
not be new to the construction field. '

It is anticipated that competent or qualified persons work-
ing for the contractor would seleeti methods within Standard

Practice to protect workers, dbut that any deviation Zrom Standard

Practice would need to be designed by an engineer. The engineer
is recognizadble by a professicnal license.

Several items which need cocnsideration: construction
right of way requirements, toxic materials, safety program as
an item in the bdid documant, soil conditions and utilitiea in
the bdid document and better safety education for all. The Task
Porce final report lists otiier concerms.

(9)
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CONTRACTORS

of Greater Milwaukee, Inc.

\,gg 2733 West Wisconsin Avenue « Pc;st Office Box 08374
+.¥ Milwaukee, Wisconsin 53208 » (414) 933-7661

» Associated General Contractors of Greater ﬁilwaukee

Statement for the Workshop on the National Bureau of Standards
Recommended Technicul Provisions for Construction Practice in
Shoring and Slcping of Trenches and Excavations.

June 9, 1981

The Milwauke’: Construction Incdustry Safety Council is a co-
operative ecifort originated and administered by the AGC of
Greater Milwaukee. As sich we aid in the safety programs of
800 area construction firms.

In answer to the specific issues outlined in the working draft
we take the following position.

1. We feel that 1926.651 (a) is-pertinent to a trenching and
shoring standard. Most underground services are located
in shallow trenches. Any excavation below 18 inches can
encounter buried utility lines. Many states have
laws requiring utility notification.

2. We believe that exit requirements should begin at five
feet. Observation indicates that working crews seldom
use available ladders unless the excavation is over five
feet deep anyway. Using five feet would cause a well
defined trigger point for action since it correlates
directly with the start of trenching and shoring
requirements.

It is indisputable that larger excavations

allow effective escape to the center in case of collapse.
Consideration should be given to the use of this method.
The same is true of large pipes or other covered structures.

3. We feel that "qualified person”™ should be substituted for
"engineer®. The actual work crews are in the best position
to judge the situation. Qualified on the job supervision
should be sufficient for everyday si uations, We feel that
you have developed a workable definition of "qualified
person”. : :
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The concept of short term vs. long term excavation is a
difficult one to deal with. The stability of the sides

of the excavation is more a function of climate and other
factors than the length of time an excavation remains open.

The State of Wisconsin allowed a slope of 1/2 to one for
dry or moist so0ils in its old code. .The code was in existence
for over 30 years. We know of no 1ncidents of a failure in
a trench sloped according, to Wisconsin's code. We would
request that you investigate the validity of the 1/2 to

1l slope for some situations. 1Its use in Wisconsin would
indicate that it does offer adequate employee protection.
The advantages are obvious. Less material is excavated
with less disruption to existing roads, driveways, lawns,
sidewalks, buildings and utilities. A performance standard
allowing 1/2 to 1 might be a viable alternative to this
proposal.

We have not taken a formal position on this question.

1926.652 (b) (:;;) is not apptopriate for use by the person
in the field. We appreciate the necessity of including it
in any standard and concur that it would be better if
Placed separactely in the standard and/or transferred to
definitions.

Workers must be protected from objects rolling or sliding

from sloped ground. We do not believe that how this protection is
accomplished should be specified. The employer and employees
should be allowed great latitude in methods of providing this
protection.

Most stress appears to be in the middle of a trench. We know

of no safety reason why a shield cannot ride at least 3 feet
up from the bottom in good or average soils.

We support the deletion of architects from the list of "accepted
engineering requirements.

We believe that a competent person should be on the jobsite.

Degining a mass novcment of soil or rock does not appear to
be necessary.

0ld 1926.651 (c) can be eliminated since it is adequately
covered olsewhore.
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We also wish to address other areas in the propossd standard.
On page seven 1926.631 (g) the use of stop logs is required

This is rot practical for backfilling operations or for installing
bedding in long trenches.

1926.651 (i) covers the methods of keeping down dust. The
application of large amounts of salt, calcium, chloride, and
0il 4{s not always an environmental sound dvst control option.

On page 17 two tables appear (4a and 4b that serve the same purpose.
¥We suggest that 4a be eliminated and all spacing be done on a
senter to center basis.

We favor a standard that permits the use of accept2d engineering
codas and practices for tha installation of shoring. This allows
for the use of charts on the site as a guide to installing safe
shorirg.

We are concerned about the pra-tical applications of the standard.
No contractor has a complete lumberyard on the site. Be can
effectively protect his employees by using the same sizes of timber
in a different depths and soil types. This can Le accomplished

by decreasing the spacing and increasing the number of struts.
Forcing contractors to use ‘excessively large timbers will result

in more back injuries. Greater than necessary sloping require-
ments means more exposures to traffic hazards in the metro area
where most trenching is @ona.

We support a practical standard that effectivel: pr-~tects
erployees without being economically burdens-ae. We balieve this
study is making excellent progress in this regard.
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SOME ISSUES THAT SHOULD BE CONSIDERED IN THE WORKSHOPS:

1. Page
2. Page
3. Page
4, Page
S. Page
6. Page
: 7. Page

6.

10.

11.
12.

13.

Section 1926.651(a): This section appears to fall
within the scope of Subpart S. Should it be dropped? #/O

Section 1926.651(p): Should the exit requirements

for excavations start at 5 ft, rather than 4 ft depth? 4O
(This would remove most excavations less than &4 ft T ever
deep from the scope of Subpart P.) Should exit
requirements be waved for excavations which are wide

enough to permit people to escape toward the center ye

of the excavation? Should it be recognized that

large enough pipes or other covered structures can

shelter people?  Should "negotiable slope” be better
defined? s v — 4o

Section 1926.652(a)(2): Could the depth limitation) e

in the "Standard Practice’ be extended to 24 ft? et
If so, should there be a more stringent limit for

Class C soils? Should a "qualified person’” be sub-
stituted for an "engineer', and if so, is the defini-

tion of a '""qualified person” good enough so that a
determination of who is a ''qualified person" is

possible? (This issue also applies to other sections

of the working draft.)

Section 1926.652(b)(1): Should the short-term excava- /o0
tion definition extend to 7-days rather than l-day? 48 kv w3
If so, do ve need more conservative requirements? :

Table 1: Should the stipulation of maximum slope ng

be limited to 3/4:1? Should the suggested erformance) yo*
requirement (footnote b) (the "stable slope’ concept)

be used? Will this approach work?

Figure 2: Should the allowable bank next to the work

area in Cases II, III and IV be increased to &4 ft?

Should "Case IV" be limited to excavation by trenching™
machines? -

Section 1926.652(b)(4)(4i): This section, unlike most
others in Subpart P, is not addressed to the man in
the field, but to those who pre-design shoring systems.
Yet the section is necessary to avoid unreasonable
vagueness. Should this section be at the end of Sub-
part P? Should part of it be conveyed as definitions?

ﬁr) AL JOMNS ConsTRYETION ’
taodhéa
Oiviglon of Al Johneon Construction Co.
JE— m""'::.:;f o

M. O. DUMAS

" SAFETY DiNECTOR Wn}nu .Sltll.l
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10.

11.

12.
13.

Page 16.

"t‘hﬂn';.

23

Page 16.

Page

Page

Page

18.

18.

52.

-‘-

Section 1926.652(b)(5)(ii): This section makes it
difficult to implement some of the slope configura-
tions allowed in Fig. 2. Should the proposed per-
formance statements be substituted to give more
options, ‘or alternately, shou.d more options be
specified or the specified options identified as
examples of ioplementing the performance statement?

Section 1926.6:2(b)(5)(iii): Should the allowable
excavation below the bottom of shoring or shields
be increascd to 3 £ft? ?4‘

Definition of "Accepted engineering requirements"”
Should "a registered architect'" be omitted since v.s
architects do not deal with excavations?

Definition of "CTompetent Person': Should the defini-
tion be re-written %o require that the competen S @

person be vorking at the excavation site?

Should '"Mass Movement of Soil or Rock" be defined? ™o

even though this matter is addressed elsewhere, this
statement conveys the intent of Section 1926.652 in
simple language.

-01d 1926.651(c): Should this statement be deleted? Yo
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SUBPART P - EXCAVATIONS AND SHORING

1926,550-GENERAL PROTECTION REQUIREMENTS

The regulations contain minimum requirements for thsx
protaction of workers in, and adjacent to, excava-
tions against death and injury.

Walkways, runways, and sidewalks shall be kept
clear of excavated material or other obstructions
and no sidewalks shall be undermined unless shored
to carry a minimum live load of one hundred and
twenty-five (125) pounds per square foot.

If planks are used for raised walkways, runways,
or sidewalks, they shall be laid parallel to the
length of the walk and fastened together against
displacenment.

Planks shall be uniform in thickness and all exposed
ends shall be provided with beveled cleats to prevent

tripping.

Raised walkways, runways, and sidewalks shall be
provided with plank sieps on strong stringers.
Ramps, used in lieu of steps, shall be provided
with cleats to insure a safe walking surface.

All Employees shall be protected with personal
protective equipment for the protection of the
head, eyes, respiratory organs, hands, feet, and
other parts of the body as set forth in Subpart
E of this part.

Employees exposed to vehicular traffic shall be
provided with and shall be instructed to wear
warning vests marved with or made of reflectorized
or high visibility material.

Employees subjected to hazardous dusts, gases,
fumes, mists, or atmospheres deficient in oxygen, ./
shall be protected with approved respiratory
protection as set forth in Subpart D of this part.

No person shall be permitted under loads handled
by power shovels, derricks, or hoists. Employees ./
shall be required to stand away from any vehicle

being loadedy A/ q,{l;nizd %rpmcn/: I-—GGUJ.%

122




Vﬂj) A competent person shall inspect the exgavation
for evidence of possibla cava-ins Or slidas, agd
indications of structural failure in members o
tha shoring system. 1f evidance of possible cave-
ins or slidas or structural failuras is apparent,
all work in the axcavation shall cesaaa until
nacassary precautions hava been teken to safe-
guard smployees.

Tt.e competent person shall conduct an overall //ova
inspection of the excavation and the ground

adjacant to the excavation at least twice daily

and shall conduct a special inspection after

every rainstrom, penetration of water into the

excavation, or other disturbance that could f
veaken the s0il or the shoring system, and shall divecT the
increased protection against slides and cave-ins

(SRS ssemy. (heve delrcieadiin- LT Ludibrint are formad .

Dewatering operations and equipment shall be
monitored by a competent person to insure their
proper operation and precautions shall be taken
to safecuard the workers in the excavation if
dewatering equipment malfunctions.

1926,651-SPECIFIC EXCAVATION REQUIREHCATS

v (a) Prior to opening an excavation, efforts shall be
made to determine whether underground installa-
tions; i.e., sewer, telephone, water, fuel,
electric lineg etc., will be encountered, and
if so, where such underground installations are
located. When the excavation approaches the
estimated location of such an installation, the
exact locztion shall be determined and when it
is uncovered, proper supports shall be provided
for the existing installation. Utility companies
shall be contacted and advised of proposed work
prior to the start of actual excavation.

v (b) Trees, boulders, and other surface encumbrances,
located 80 &s to create a hazard to employees
involved in excavation work or ir the vicinity
thereof at any time during operations, shall be
removed or made safe before excavating is begun.

v/ (¢) (1) 1In excavations vhich employees may be required
to enter, excavated or other material shall be
effectively stored and retained at deest 2 feet
or more from the edge of the excavation.

(2) As an alternative to the clearance prescribed

in subparairaph (1) of this Plrlgr.ph the employer
may use effective harriers or other effective retaining
devices in lieu thereof in order to prevent excavaiu.l
or other materials from falling into the excavation

. 123
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v (d)

(e)

7 (£)

7 (g)

7 (h)

(i)

7(x)

Diversion ditches, dikes or other suitable means
shall be used to prevent surface water from
entering an excavation and to provide adequate
drainage of the area adjacent to the excavation.
Water shall not be allowed to accumulate in an
excavation, unless this condition is considered
in the design and in the initial work plan and
adequate provisions are made to protect workers.

If it is necessary to place or operate power

shovels, derricks, trucks, materials, or other

heavy objects on a level above and near an ], bilzed.

excavation, the side of the excavation shall Se S799//2s
as necessary to resist the extra

pressure due to such superimposed loads.

Blasting and the use of explosives shall be
performed in accordance with Subpart U of this

part.

When mobile equipment is utilized or allowed
adjacent to excavations, substantial stop logs
or barricades shall be installed. 1If possible,
the grade should be away from the excavation.

Adequate barrier physical protection shall be
provided at all remotely located excavations.
All wells, pits, shafts, etc., shall be
barricaded or covered. Upon completion of ex~
ploration and similar operations, temporary
wells, pits, shafts, etc., shall be backfilled.

.J:—poss;b&e dust condit.ons shall be kept to
a minimum by the use of water, sart;TXICIium
chiorider—eit, or other .xeane. cht:/,ve H7PINS .

In locations where oxygen deficiency or gaseous
conditions are possible, air in the excavation
shall be tested. Controls, as set forth #= /»n
Subparts D and E of this par+<, shall be estab-
lished to assure acceptable atmospheric
conditions. When flammable gases are present,
adeguate ventilation shall be provided or
sources of ignition shall be eliminated.
Attended emergency rescue egquipment, such as
breathing apparatus, a safetv harness and
line, basket stretcher, etc., shall be readily
available where adverse atmospheric conditions
may exist or develop in an excavation.

Where employees or equipment are reguired or
Pernmitted to cross over excavations, walkways

or bridges with standard guardrails shall be
provided.

[ e
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Whece structural ramps are used for employees or

equipment, they shall be designed and conctructed
by qualified persons in accordanca with accapted

engineering requirements.

All ladders Qsod on excavation operations shall be
in eccordance with the requirements of Subpart L
of this part. ‘

Materials used for shoring, sheeting, and under-
pinning of structures adjacent to excavations
shall not be damaged or weakened by ccvrosioa,
deterinration or prior use to an exte:.t that
will cause them to have a minimum strength less
than that required in Section 1926.652(b) (4) (ii).

Employees entering bell-bottom pier holes shall be
protected by the installation of a removable-type

casing of sufficient strength to resist shifting of

the surrounding earth. Such temporary protection

shall be provided for the full depth of that part

of each pier hole which is above the bell. A life-

line, suitable for instant rescue and securely fastened
to a shoulder harness, shall be worn bv each employee -
entering the shafts. This lifeline shall be individually
manned and separate from any line used to remove materials
excavated from the bell footing.

When employees are required %o be in trenches
4 (5?) feet deep or more, an adequat:z means of
exit, such as a ladder, steps or a negotiabise
slore shall be provided an? located so as to
require no more than 25 feet of lateral travel.

Shoring shall follow the excavaticn
as closely as practical in order to avoid long
sections of unshored excavation.

Members of the shoring system
shall be installed in their proper position
and secured to prevent failure.

Portable trench boxes or sliding trench
shields may be used for the protectaon of
personnel in lieu of a shoring system or
sloping. Where such trench boxes or shields
are used they shall be designed, constructed,
and maintained in a manner which will provide
protection equivalent to that provided by the
shoring required for the excevation.

Backfilling and removal of trench support shall

progress together from the bottom of the trenca.

Struts shtll be released slowly and, in unstable

soils, ropes shall be used to pull out the

jacks or braces from above after employees have

cleared the trench. 125
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1926,652-SPECIFIC SHORING, SHItLDIiih AND SLOPINC REQUIREMENTS

(a) Acceptable Practice

(1) The following excavations are exempt from shoring,
shielding and sloping requirements:

v a. , Excavations less than 5 ft. deep, except when
examination of the ground by a competent person
indicates trhat hazardous ground movement may occur.

/ b. Excavations in unfractured rock.

(2) Excavations from 5 ft. to 20 ft. 124—!ET—;7'deep shall be
shored, shielded or sloped in accordance with the Standard
Practice in Section 1926.652(b) with the following exceptions;

7 a. If there is a deviation from the provisions of
the Standard Practice, shoring, shielding or

sloping requirements must be determined by an &

engineer (fa_gqualified person 2D or ofher e”me»crfual-ﬁ’ - Periec.
/ b. An engineer shall determine the shoring, shielding

or sloping requirements whenever the bottom of

a building foundation adjacent to the excavation

which has not been secured by underrinning

extends into the critical zone delineated in
Figure 1.

‘(\\ ‘/"

y
AC T N 8
A /
Limit of critical zone ™ 4 /7

N ;

N\ : 7

/FODTING A: Standard practice can be followed
/FOOTING B: An enginser shall be consulted

p//rigure 1. Effects of Nearby Foundation Loads That
Must be Determined by an Engineer

12¢




(3)

(b)
7 (1)

v(2)

7(3)

v (4)
(i)
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Yor all excavations deeper than 20 (34?)/ ft., except
those in unfractured rock, an engineer Aqualified
person?) shall determine the shoring, lhitldiﬁ; [

sloping regquirements, d=d gssurc /fs preper Iins Gllsbron. o us B

Standard Practice
Scope

The Standard Practice provides a method
by which field conditions are related to shoring,
shielding and sloping requirement.

The Standard Practice makes a distinction betweer
short-term and long-term pxcavations (see definition
in 1926.653 - 24 hours is the division
mint)- —_— AMO _‘(Jyh 3‘_“ M‘Fs
Soil Classification

Soils are divided into three types: A, B, and C. For
each soil type the "equivalent weight effect”, w,,
to be used for the calculation of lateral soil pres-
sure on shoring systems, and the maximum permissible
sideslope for sloped excavations are stipulated.
Table 1 provides guidance for the selection of the
soil type.

Sloped Excavations

Sloped excavations shall not have sideslopes steeper
than those stipulated in Table 1. If there is any
indication of general or local instability, slopes
shall be cut back to the stable slope. The slope
configurations shown in Figure 2 can be used.

Shored and Shielded Excavations
Determination of Adjusted Depth

For the purpose of selecting shoring systams, trench
shields, or trench boxes the depth of excavations shall
be assumed greater than the actual depth in order to
allow for spoil piles, construction equi nt and
sloping ground. This adjusted depth ZH. shall be
determined as follows:

For ground sloping down from the supported or shielded
excavation wall, level giound, or ground sloping u

from the supported or shielded excavation wall with a
slope less than 3 hor. in 1 vert. the Adjusted Depth (H )
is the actual depth of the supported excavatrion (F) pluﬁ
2 ft. (surcharge allowance). (See Figure 3(a).)
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Hydraulic shores or other pre-fabricated sub-assemblies
or members of shoring systems shall be ratod for al-
lowable working loads and selected with the aid of the
charts in the guidelines supplementing Subpart P, or
selected directly from special charts prepared by the
manufacturer.

Timber shoring shall be selected with the aid _of charts
in the guidelines supplementing Subpart P or frocr special
charts prepared by an engineer (qualified person?).

Any other shoring system can be pre-designed and rated
by an engineer (qualified person?) and selected on the
basis of soil type and equivalent depth from charts

prepared for this purpose.

Special Provisions
Intersecting Trenches

wWhen two trenches intersect and one trench is shored,
the intersecting trench shall alsc be shored from the
intersection of the two trench walls to a distance of
not less than its depth.

Sloping Sround

If the ground behind an excavation wall slopes up from
the excavation wall and the ground slope exceeds

3 hor. in 1 vert. workers in the excavation must be
protected against objects rolling or sliding from the
sloped ground. This can be accomplished by projecting
the sheeting at least 18 inches above the ground sur-
face or by a specially constructed protective toeboard.
I1f spaced sheeting is used provisions shall be made to
close the gaps between projecting sheeting members.
(Workers in excavations must be protected against rolling
or sliding objects?)

Excavation Below the Bottom of Sheeting, Trench Shields,
or Trench Boxes

_ Pr'd
Excavation up to 2 £t. (3 ft. ?) below the bottom of
sheeting, trench shields or trench boxes is permitted
in short-term excavations provided that:

a. No s0il movement below the bottom of the sheeting,
trench shield or trench box is evident; and

vb. The foriLes acting on the bracing, trench shield, or

trench box are calculated f~r the full depth of the
excavation, and the lowest wales and struts are

designed to resist the forces that would result if

the sheeting would be projecting to the bottom of

the excavation. 129
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1926.653 DEFINITIONS APPLICABLE TO THIS SUBPART

’(a) "Accepted engineering requirements (or practices)
Those requirements Or practices which are compati
with standards required by
registered professional engineer, or otler duly
licensed or recognized authority. Guidance for
accepted engineering practices pertaining to excavation
safety is provided in the guidelines supplementing
Svbpart P. '

¥ (b) Acceptable Practice is a practice which meets the
minim'm requiremens in Section 1926.652(a).

v (c) Adjusted Depth is the actual depth from the bottom of
the excavation to the top of the supported excavation
wall plus an additional depth to allow for surcharge,
sloping ground, or heavy eguipment as stipulated in
Section 1926.652(b) (4) (i). '

7(d) Allowable Working Stresses are allowable gtresses

determined in accordance with accepted engineer-
ing practices.

¥{e) Belled Excavation is a part of a shaft or footing exca-
vation, usually near the bottom and bell-shaped; i.e.,
an enlargement of the cross section above.

7(f) Clear Spacing of sheeting members is the distance between
the edges cof sheeting members over which the soil is

unsupported (see Figure 4).

“(g) Competent Person means one who is capable of identifying
existing and predictable hazards in the surroundings or
working conditions which are unsanitary, hazardous, or
dangerous to employees, and who has autnorization to
take prompt corrective measures to eliminate them.

o (b) Engineer is aCregistered)professional engineer.

’?1) Equivalent Weight Effects (we) is the weight effect
stipulated in Table 1 which is used to calculate pressures
on shoring systems.

’13) Excavation is any manmade cavity or depression in the
earth's surface except as noted, including its sides,
walls, or faces, formed by earth removal and producing
unsupported earth conditions by reasons of excavation.
Excavations do not include tunnels and shafts, caissons
and cofferdams covered by Subpart S of the Safety and
Health Regulations for Construction.

“(K) Excavation Wall is the side of an excavation, rising
from tine bottom of the excavation to the ground surface.

K ¢ T
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v (1) Frzactured Rock is rock which could spall or crumble when
excavated with vertical slopes. Fractured rock slopes
secured against mass movement and spalling by rock
bolts, netting, or other means approved by a qualified
person are considered steble (equal. to unfractured rock).

¢(m) long-Term Excavations are excavations which are open
for more than 24 hours (7 days?) 3c-48 howrs (weT 7475)

y (n) Mud Sills are wales which are installed at the level
of the bottom of the excavation wall.

v (0) Negotiable Slome is a slope on which a person can reaJ.'/y
2gress from or ingress to an excavation. :

v (p) Qualified Person means one who, by possession of a
recognized degree, certificate, or professional standing,
or who by extensive knowledga2, training, and experience,
has successfully demonstrated his abili4y to solve or
resolve problems relating to the subject matter, the

work, or the project.

/(q) Safety Margin is any measure of excess 3trength over that
required to resist the working loads.

¥ (r) Sheeting is composed of members of the shoring system which are
in direct contact with the soil in the supported bank.

v (s) Shoring Systems aras structural systems supporting the
bank of an excavation.

* (t) Short-Term Excavations are excavations which are open
for (24 hours (7 days?)) or less. | 36-48 hours (MNoT 7-&,;)

¥ (u) Sides, Walls, or Faces are the vertical 6: inclined
earth surfaces formed as 2 result of excavation work.

/(v) Slo is an incline cxpressed &¢s a ratio of horizon:al
istance to vertical rise.

Y (v) Spaced Sheeting is sheeting in which the mexbers

bear, against the excavation wall are spaced (see t
_Figure 6).D/7g.ve 4 K¢ R
: (J
< (x) Spalling is the continuous flaking and falling of soil J." ‘.0
or rock from an unsupported trench wall. )
A 2
»(y) Standard Practice is the trenching and shoring practice 1 O &
In Section 1926.652(b). J ¥ X
¥ S

system including but not limjted to ss braces, rak

: | ¢
v (z) Struts are the primary support members of a shoring > \0,\\\
er
braces, jacks and backties ((see Figure 6)) Lperw 7

v(aa) Stable Slope is the slope which will remain stable for
the duration of the excavation. 130
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¥ (bb)

7 (ce)

v'(44d)

v (ee)
7(££)

v (gg)

Rydraul'e
shore
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Structural Ramp is a ramp built of material cther than
s0il or rock.

Su rted Wall is that part of an excavation wall which
is supported by a shoring system or shielded by trench
boxes or trench shields.

Trench Box see trench shield.

Trerch Shield is a protective device which shields workers
in a trench from the effect of mass movement of soil or
rock and which can be moved along as work progresses.

Wales (walers) are members of the shoring system which
are directly supported by struts and which in turn pro-
vide support to the sheeting (see Figure 4).

Working Lnads are loads which should reascnably be anti-

cipated to occur and which must be resisted with appropriate
safety margins, determined in accordance with accepted
engineering practice.

delimibim (2):
7er No i Wustratron R

Raxie BRraces or BackTrE€S

canter spacing

Spacing
21
Figure 4. Components of the Shoring System



Rinutes of Trenching and Shoring Workshop - Dallas

There were 41 persons in attendance at the AMPAC Botel at Dalles/Ft. Worth
Alrport on June 30, 1981. Arthur L. Scheuhl, Director of Safety and Nealth
uﬂieci for Lie Assiciated General Contractors, opened the werkshop with an
oxplu..ation of wvhy the workshops were b:ing held. Ke then turned it over
to Bill Driskill, 5f the Texes Heavy, Municipal & Utilities Branch of A.G.C., ¢
who had agreed to serve as secretariat for the meeting. There were self-
introductions and the representatives from the National Sponsors were in-
troduced and ssks¢ for crwmsents.

John Cook, representing the National Utility Contractors Association,
made a statement that, ®at thia time NUCA is not ukintlj a position on the
working draft of Subpart P and will wait to see what the final draft iz.°

e next sponsor was Jack Mickla, representing the Building and Con-
struction Trades Department of the AFL-CIO, Mr. Mickle provided a draft
with the Building Trades recommendations on the revisions of Subpart P.

He stated that the stand the Building Trades have taken is that whatesver we
wind up with has to be understandable by all. (Mr, Mickle's full text is
attached to “hese minutes.) Mr. Mickle stated that his group had spent

most of {ts’' time looking at the first twenty pages of the proposed document,
minus the first five pages. Based on this, be made the following recommenda-
tions: (1) Ramove the misunderstandings such as the definition of stable
slope. (2) Recommend the removel of Table P-2. (3) Include hydraulic
shoring in standard practice with manufactursrs certifications for use on
the shore and shields be included .in standard practice with msnufacturers
certification on the shield.

See attached document of Mr. Mickle's for all of their recommendations.

-l-
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Nr. Sal M. Gosivglu, representing A.S.F.E,, stated that his group has
distributed the working draft to their members for comments and the comments
will be forwarded to their A.5.F.E. representative, Mxr, John Romage, for
presentation at the Boaston Workshop.

On conclusion of the statemeits by the sponsors, Dr. Yokel was called
upon to explain what would be done with the prodvcts of the various work-~
shops. Ke stated that the information frm' the workshops would be discussed
with OSHA and NIOSH representatives and the regulations would be re-drafted,
Dr. Yokel strongly recommended that the parties at the workshops should form
s committee with the possibility of a meeting, or meetings, in Washingtoen,

D. C. with the ides of coming up with a consensus standard for submission
to OSHA.

Dr. Yokel then gave a video presentation on the KBS study that was
funded by OSHA. lie stated that scme 127 recommendations were made on &tiv-
ing at the working draft by various croups such as labor, A.G.C., A,.S.F.E.%
and other interested parties. Following Dr. Yokel s presentation on the various
recommended changes in his working 4raft on Subpa:t P, and scme of the comments
on the proposals in previous workshops, the workshop was opened for comments.

Juhn Cock, speakirg for trench shield manufacturers, offered that it was
their consensus view after they had reviewed in detail the working draft,
that the attempt to clarify and samplify, as it relatss tc the revised
changes in Subpart P, has failed and, in fact, has made it more confusing
and more difficult to apply in the field an? the proposed design criteria,
as it rslates to trench b .°s, does not conform to accepted engineering
practices and they have specific ‘recommendations to be made later in the
workshop.

The following comments were made after Mr. Cook's presentation:

ed=
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(1) Del Talley, Executive Director, Austin A.G.C., raised the question
as to why the American Society of Safety Engineers are nct involved? It was
Mr. Talley's feeling tlat A.5.8.X. should be involved in some manner since
that organization rcpromti the safety professionals in the United States.

Mr. Talley also asked about the adjusted depth chart and surcharge chart
and what is the involvement of the ‘American Society of Civil Engineers?

Dr. Yokel then axplained the charts again and stat-.d the jidea of the charts
was to be siuple enough so the man in the field could readily understand
the ytandard, There was cnnsiderable discussion of the chart on page l4-
Table 3 and the need to clazify this.

(2) Jerry Rosch, Brown & Root, Inc,, Houston Texas, coammented on the
selection of competent people or qualified people and stated that OSHA has
told them that the employer is to select that person and they (Brown & Root)
go with the man with the most experience, Mr, Rosch requested that definitions
be included that axplain clearly what a competent person and qualified person
is. Dr, Yokel stated that the definitions are in the documents but probably
need more vo-rk to clarify them,

(3) John Collins, Kent Nowlin Construction Co,, New Mexico, asked
what happens with a six foot hole that is opened for eiyht days? Does it have
to be designed by a qualified engineer? what is the definition of long term
and short term?

(4) Wwalter Ruff, mff Construction Co., Dallas, Texas, commented and
raised the question that iong term and short term is predicated on a shoring
system being irvolved., What if the contractor choae, instead of shoring,
laid back or sloped to a safe angle, how would the lung term and ahort term

definition apply?
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{5) Lleroy Balsar, Robert E. McKee, Dallas, Texas, stated that page 1l on

Soil Classification for the Standard Practice is too arbitrary since soils

vary from aresa to area, .

Pollowing thess comments, Dr. Yokel went over the document step by step
Lo mc!n;kodtcreo—onuonimlJp.goL
. (1) John Cook, representing the trench box industry, commented on number

3 as to whether a qualified person should be substituted for an engineer.
He felt t;ho answer should be no, but that there are other areas in the work-
ing draft \.ohczc a Qualified person should apply but declined to say where.
On number 4, he felt that more conszervative roéuirmnu were not needed und
short~-ters should be 7 days. On item 5, he stated that they felt the allow-
able slope in Table 1 is not in accordance with acceptable engineering practices
and the stable slope concept should be used. On Item 7, their answer is ves
it should be conveyed as part of definition.

_(2) Phil Becker, Utilities Consolidated, San Antonio, Texas commented in
regard to page 3 item 2, he felt that on exit requirements from a ditch, the
exit requiremercs other than a ladder should be allowed such as shoring as a
means ©or a negotiable slope allowed, On item 3 he feels that the 24 foot
depth on the standard practics should be utilized and it is a common practice
in his area for the industry. On Item 4, or short tern and long term exca-
vation, he f4els that it is confusing building construction with ‘utuity
construction and it !¢ standard prictico to leave areas such as manholes open
a week or so. On Item 5, he felt lt.lb].. slope should be ﬁo concept used.
Item 6 -~ Isave it attwo feet.

Item 9 - This needs to be determined at the time it is used but don't tie
it dowm, . | |
Item 11 - He is against having an engineer on the job, but use a qualified per-

son. If you insist on an engineer, put it in the design and make it a bid

item and everyone would bid on these items.
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Mr. Becker stated that common sense must prevail in considering these pro-
posals.

(3) walter Muff, maff Const Co., Dallas, Texas

Item 2 - 5' instead of 4'. Pipe should be recognised as a shield if large
enough .

Item 3 - It should be extended to 2¢ feet and it is industry practice to work
:'N.a deep. Job foreman should be recognized as a qualified person and an
engineer should not be involved unless he include the shoring system at the
design stage and be 8 bid item and OSHA write the law that ths engineer's
errors and csmiasion will stand at the courthouse and let him be responsible
for his design,

Item 4 - Suort term definition should bemdeleted.

Item 6 - Leave it at two feat,

Ize= 9 - Should be a determination on each individual job.

Item 10 - Omit architect.

(4) Alan Hollingsworth, S, J. Groves & Sons.

Item 1 - This should not be dropped in that it causes problems on Highway
projects.

Item 2 - Definiti:on ahould be clear on negotiable llopc_.

Itam 3 = Are we better off to lsave this the way it is?

Item 4 -~ It is very controversial and many factors should ba considersd in
order to establish a definition of "short tsrm" or “long term"” excavation.
Item 5 - Use the current regulations,

Item 6 = The current regulation is adequate. (2 feet)

Item 7 - What men in the field are we talking about? We recommend considera-

tios be given to existing industry practice.

Itex 8 ~ Bypass
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Item 9 - Mo problem with this.

xt.- 10 = If wa are going to have all these dit!.;ont people involved, let's
mmqbodyum:.uulm, like in Illinois, can name every party and
each named can be responsible for some portion.

Item u'- ¥o real problem, but tsll us specifically what you want us to do.
Item 12 - 1926,650 gives us enough rationale to understand,

It.- 13 = Mo significant problem with axisting regulations.

The construction industry has not had good participation in this work-
shop paper and more across the countr* should be consulted.

(4) Phil Becker then referred those present to page 12 and page 1I and asked
Dr. Yokel to explain open excavation without shoring md sloped excavation,.
{S) Joe Kinnikin, AGC of New Mexico - Contractors in Texas and New Mexico
are having a problem with 3/4 to 1 slope., We are dealing vith undisturbed
soils and not the molten soils like back east.

Dr. Yokel then azked for comments on page S5A. He stated that the two
previous workshops had commented that these provisions should not apply when
workmen are not axposed to mass movement of soil or rock. John Collins,
of Kant Nowlin Const Co., asked the question about where employee exposure
occurs and how fa.:' awvay from the face of an excavation does a workman have
to be to not be exposed?

Alan Hollingsworth, of §, J, Grove, commented on page 7 that
651E & D appear to him to apply to borrow pits with water accumulating.

He felt that a ccnp].im.co otﬁcgr who is not an engineer might make a judge~-
ment call that would cause more litigation, Dr. Yokel said this provision
was carried over from the previous regulations, .

Jerry Rosch, of Brown & Root, commented on section J, Emergency proce-
dures in a confined space should be dafined in J on page 7, .

Walter Ruff, of muff Construction Co., commented on page 7 (e) and felt

that this is impossible to mest, On (9) it should be deleted and item (k)

it {s not practiced on small ditch and should be deleted.
137




George Bradberry felt paragraph 1, page 8 should be dropped completsly.
$
John Cook, representing trench boxes, stated item (S5) should read "as

defined by accepted engineering practices™ at the end of that atatesent.

Alsc reverse the words 'prouet-ion oquiv;lont' to read "squivalent protection®.
This refers to pre-designed trench boxes.

. Alan Hollingsworth,of §. J. Grove & Co., felt that specific trenching
requirements should stay such and not be put in generel excavation so the
eontract;:r can raadily identify what he is supposed to do.

Phil .loc)uz, of Utilities Consolidatad, commented on page 8 on laddavs .
and the length they must come above tha tranch and would raply in writing.

On (p), it should be S instesd of 4 and approximately 24° and mot 25°' spacific-
ally. On (q), he felt the section should be deleted. On (t), Mr. Becker
recosmanded it be deleted. .

Bill white, of the Houston Contractors Association, commentsd on page 7
{§), it should be deletsd per prior meeting held by OSHA on this subject.

Dr. Yokel asked Mr, White to submit specific recommendations after the work-
shop is over since it was not brought to his attention that the.meetings
waze held when he made the study,

Jorqr Rosch, of B:ovn & Root, remarked on page 8 (o) where ycu approach
the situation on rescus, you ars limiting yocurself when you indicate shoulder
anou without any, etc, following it because in situations there are times,
and it has been mvon, that harnesses, if a man wears shoulder harness or
parachute harness or whatever, it is very difficult to get him out if you
are on a vertical pull. I sggqut you reword it this wey, "adequate life-
saving equipment suitable for :I.ns‘tant rescue, shall be required of each employee
entering the shaft, Employee personal protective equipment should include,
but not lj;nitod to, hamn.sol, wristlets, or other acceptable devices. "You

nesd some lesway on this.

. -7
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Jack Brown, Maff Construction COlpiﬁy. cﬁl-cnt.d on page 9 on acceptable
practices on excavetions lass than 5°* and on all ?harts still show the angle
of repoee from the bottom of a trench. If 652 C is to remain in tha stan- .
dards, you are contradicting it vith thess type photographs on the angle of
repose, I would prefer to kesep 652 C as it is rather than the proposed regs.
Phil Becker of Utilities Comsolidatad then commented on page 9 concsrning
the Gefinition of unfrectured rock should be clear in that if rock, if cracked,
it doesn’'t mean that it is going to fall down. He continued by commenting
on No. 2, page 9. Ha askad why limit excavations to be shored to 20 or 24 feet?
He :ncalinndod that it read 5 feet and daaper or 5 feet and below shall be
shored.
Mr. Becker rscommended that a qualified person handie excavations below
24 ta.t,. He statca thet if Mr. Yokel is g»ing to recommend that it is re- .
quired, that anyone other than a qualified person on the project to oxcn;ate
below 24 feat {n depth, that he would like to ses that Mr, Yokel require,
in tha Federal Register, that engineers design it in the project, in the plans,
and have a bid item for that particular portion of that project, ie reempha-
sizad his point by saying that a qualified person can handle excavations be;
low 24 faet and that if Mr. Yokel is going to recommend that it be an engineer's

design, that Mr. Yokel recommend that it also be a sublimited design in the

plans and have e bid item for it.

Continuing on paga 9, no. 2, part B, Mr, Becker comme:r.ted that should be
in the plans and have a bid item for that area. If not, then that should be
& qpnlifiod person that shall determine the shoring. He takes ocbjection to
the way it is written. ’

On page 10, Mr. Becker objects to No, 3‘1n regard to 20-24 feet, Wants
enginear put in parenthesis and qualified person in capital letters. Number one

under scope, page 10, would like to sea short term and long term eliminated.




~ Walter Ruff, Ruff Construction Company - Eliminate the short term and

long term and leave it up to the contractor. HNe ccamanted that short tara
and long term takes awvay from the way & contractor can effectively operate
his project and costs ars going to escalata.

po.l Tally, Austin AGC - Commented on page 10, Mo. 1, and said that it
applies to building contractors also. Almost all building excavations are’
o;na more than seven days fu- basemer“s, atc. Dcl.ot. short tars and long term.

John Collins, Xent Nowlin - Commanted that we 4o not have the ground
vater in this arasa of the United Statas,as they do in the Northern states,
£o saddle us with something thatapplles to Wisconsin is unfair and vics versa.

Phil Becker, Utilities Ccnsolidated - Page 11, objects to (5) rock and
(c) long term excavation.

Joe Kinnikin, Naw Meaico AGC - Pege 11, Type A, .statel tha nsed to recog-
nize native soils and conditizns. Need to define it better and reword it,

Del Tally, Austin AGC - Pege 11, Chart - A, 3/4:1. should be returned to
§:1. , ', .

Phil Becker, Utilities mnlolid.t;cd = Page 12, commented on the draw-
ing. It is not alweys benched like it is shown and could be contusing to
OSHA inspectors.

Del Tally, Austin AGC - Page 12, commented that three foot maximum for

bottom bench needs to be discussed. Why couldn't it be S feet?

Walter Ruff, Ruff Construction - Added to the wording of that cleuse
(page 12), that if it were required, by the size of the conduit, to be
deeper than four feet, the fact that you would have the safety faector there
that a worker eou}a get into the conduit in case of acollapse that you could
tzke exception to the rule above four feet if the conduit so required for proper
wmbedinent. The pipe is strang encugh to hold all of the desd (load, waight) of
backfill, it wvill be a safe haven to s laborer in case of collapse, to crewl into

it even if it ware up to five feet.
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Del Tally, Austin AGC - Asked why five feet would not be acceptable
there (page 12)? ' Commented that it is confusing to field people in u.vm“f,
different footages. Like requiring a ladder at four feet, shoring at five
feet, why not say at five feet you need to do this? Just have one depth.

Alan Nollingsworth, 8. J. Groves & Song -~ Commented on page 12. Industry
is concerned about specifications from a contract owner that says he will
blac. pipe in a specific type of perfcrmance activity. And then you indicate
:ﬁat we will shore; slope in accordance to given OSHA standard criteria.
aollingsuofth said it seems to be a “Catch 22" gituation for the contractors.
Since OSHA requlations are not applicable to any governmental agencies, that
puts the contractor in a situtation where we have to conform, but the pecple
writing the plans and specs do not. That makes the contractor put a price
on a iodb ihat is not stipulated for him to do so. Contractdrs could do ;‘betta:
job if government agencies had to conform to the regulations and ther thor;
would not be an absence of this information available to the contractors.

Joe Kinnikin, New Mexico AGC -~ Page 1l and 12, depth of trench, commented
that this will make the contractor shore in cities because of right-of-way
Tequirements.

' Del Tally, Austin AGC - Page 15, what is the aliernative to drawing (c)
showing hoivy equipment? Usually you do not operate under the rsgime.

Go;:go Bradberry, Shoring Service, Page 15 {in diagrams A & C) recommended
to shave off shoring extending above -the top of the trench becatuse it usually
serves as no purpose. '

Phil Becker, Utilities Consolidated. Page 16 (D) - Eliminate engineer,
COqlnﬁtnd that there could be several other shoring systems that would not
have to be pre-designed by an engineer. Objects to the words “any other shoring
ly;t-ls'{
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°  Del Tally - Austin AGC = Page 16 (iii) - t;ko out ths words "short term
ucavauoﬁ?. Second paragraph of (iii), two feet should be three feet.

Jack Mickel - Building and Comstruction Trades - Commentsd on the quali-
fie14 person/engineer discussion. Be stated that these standards are going
to be used by everbody. The contractors at this meeting have qualified people,
h}t thers ars other small contractors who do not and they will vind up kin;nq
]'a,ioph. That is why the term engineer is u.nd. He raised the question of hov
do you define or determine a qualified person?

Alan Hollingsworth - S.J. Groves & Son - Added to the comments of Mr. Mickel.
We cannot rsgulate mcrality. To add additional regulations to maks others
who 4o not comply with these rules is not going to achieve the goal, l!.t.ﬁ'
Hollingsworth also had a comment on Page 16 (341). He was concerned about
the uordinq "no 5611 Scovement”,

Johnny Hall - SACC, Inc, = A piece of paper doo.s not qualify anyone to
do arything. Tﬁo qualified person is the guy who is going to have to wind
up doing it in f.hc end. Recommend that liceznsing be left out completsly.

Alan Hollingsworth, §, J. Groves & Sons, Page 18(A) last sentence,
Asked the question if the last sentence in (A) is still a part of the defini-
tion? He does not want supplemental guidelines given to OSHA and not given
to the contractor. Recommended having everything that's meaningful in th§
standards and not have any back-door guidelines that is not availabls to
the industry, so we will know what to conform to and no one else will ‘l;uvo a
different viewpoint. He added that we do not want to overlook product lia-
bility. | .

Del Tally, Austin AGC ~ Pngcl 18(H) - Nccd' to leave out the word registered
because some engineers ars not registered engineers. Page 19(C) ~ Practured
Fock ~ commented that if it is not falling, it must be all right. Added that

bolts and netting to prcvint massive movemant of the rock :l:. pra:ty tough,
-11- 142
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and doesn't know how that ia going to work. Said that items (M) & (T) should
be remcved. )

Bobdby Nargroder - Du-Mor Enterprises - Beliaves that (L) on page 19
should read, fractured rock - rock which gould spall or crumble wien excavated
with v‘itical slopes. Fracturad slopes securcl aginst mess movement and '
lplilinq. Recommends that competant person naeda to be put in place of
qualified person. |

In reaching page 20 of the Working Draft 6£ suggested revisions, Dr,
Yokel stated that the other workshops did not cover anything other than
the material up to page 20. He then asked toz.gcnc:al comments {rom the
audience.

Jack Brown - Ruff Construction Company - Asked if this is drafted up .
and we use all these technical people, engineers, arc formulas, than when
it is put into effect, are we still going to get these four week "wonder”
compliance officers to come out and check sll of this technical stuff?

Alan Hollingsworth - §, J. Groves & Son - Mr. Hollingsworth had these
final comments, He started out by saying he was concerned with the reason
why OSHA wanted to review and revamp sub-part P. It ia his opinion that it
is not for employee safety, but for looking at ahoring and sloping charaéier-
istics. Unless there is statistical data that says the present standard
has not worked and it is causing a significant amount of injuries and fata-
lities, then wvhy are we revising something that we don't know why we are
revising? He brought out :ﬁo point that hs knew of several instances where
9ovirn-.ntal agencies were performing these trenching and excavating re-
qQuirements and there were fatalities and not even an 6snh coazpliance re-
view was held because they are exempt from these regulations. Ha asked
if the statistics available reflect the real picture of chc’p.oplc who -uu£-

conform to OSHA regulations. Mmr. Hollingsworth stressed that he did not
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want to let factors beccme t.quir'-.nts~un1¢li‘thoy are based oca sound find-
on |
" Mr. Bollingsworth continued his commants by saying he fully undtrstihds
that a lot of contractors have not conformed to the requirements of the stand-~
ards anh thersfore the industry has suffered, But sub-part P of the regulations
has sustained a high degrese of success in achioéing the goal in the field of
t&tnchinq and ihorinq. The industry has had 1l yc;rs of uss of the OSHA
requlations and has thus improved the safety factors to establish an acceptable
set of industry practices, If new proposed standards are accepted, we u;lﬁ
again start the litgation process to oatablish_a new set of legal procod.ncof
Nr. Hollingsworth commented that in light of the oconcﬁic {mpact of the con-
sttuctioﬁ industry and the government, we cannot afford another 11 years to
establish new ligal precedence only_becauso we want to replace the industry
expertise with more 2»ducational certificates,
Another concern of Mr. Hollingsworth is it appears whenever there are
Jactors outside the proposed standard practices, present work must cease until
a rsgistered engineer can establish the certified criteria and procedures .
to insure safety factors for all interested parties. Employees will be sonﬁ.
home without payand can affect additional crews that will also be sent'hone.
Unless the contractor has a registered on@inoor on his payroll, which wany
do not, he must seek to find one to take the responsibility to estal.ict the
new procedure as established by the requlations. The amount of delay this
will ca@no is an unknown factor, but it can only cause costs to soar and
have the loss of valuable work time. A registered engineer cannot insure
the safety implied by the proposed requlations.

o _aouimmi_;h then had a few critical questions he asked. What
statistics are available to show that the current regulations have done

' to escalate the cause of injuries or fatalities? If changes are varrantid,
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has a tost benefit analysis been made to allow for a better understanding  ,
of tha r;qulleoty impact?
‘ ‘In sumsation, Mr. Bollingsworth said that if the short set of regula-
tions hél not creatsd liqnificnﬁt ptoblcni for managsment and the safety of
their exployees, then let'‘s not consider efforts to reinvent the whe.l and
rydundance,

After those comments, Dr, Yokel uade a ;hort statement and turned the
meeting over to Bill Driskill, There being not further questions or comments,

the meeting was adjourned.
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RESPCONSES BY F. Y. YOKEL TO MISCELLANEOUS WORKSHOP CORPESPONDENCE

The letters in this section were writter in response to some of
the written comments submitted in the workshops. Many more com-
ments were made, such as written corments submitted by AFL-C!O;
however, there was no fallew-up correspondence. Many of the
comments are discussed in the workshop summaries in Section 2.
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/ \ UNITED STATES DEPARTMENT OF COMMERCE
M > 1 Natienal Bureau of Standardse

\N-: / Weehingten, D.C.

[ 4
July 16, 1982
Mr. John 3. Cook Mr. Wendell Wood
Efficiency Productior, Inc. Criswold Machine & "uginesring
P.0. Box 24126 Righwvay M-60
lansing, Michigan 48909 Union City, Michigan 49094
Geant lemen:

First I vant to express wy regret that we did not communicate sooner. Had
you been involvud in the preparation of the Workshop input draft, we would
probadly be much closer nov to a meeting ¢f the minds.

Before going into details, I would liks to make some general comments:

1. The "Standard Practice” is proposed becsuse ve came to the conclusion
that it {3 in many cases not practicsl to have an engineer design the
shoring in a trenching situation. This reflects the real-life
situation, and ASFE 48 in full agreement with this contlusion. The
"Standard Practice” in no wvay precludes that decisions on shoring be
made by an engineer. 1f an engineer does make the decisions, he
does not have to follow the Standard Practice [1926.652(a)(2)].

2. The "adjusted depth” in the Standard Practice is designed to enable
the foreman to allow for surcharge situations. While 4t 4s true that
8 spoil pile 1a higher than 2 ft., it is very unlikely to cause
lateral loads greater than those csused by an evenly distributed
surcharge of 2 ft. in the typicsl trenching situation. If we eliminate
this adjustment, an engineer would heve to be consulted in every instance.
Ve do not balisve that this is realistic.

3. Tha introduction of the concept of the short-term excavations again
reflects & real-l1ife situation. It is s fact that in actual construc-
tion practice in the U.S. and other countries, slopes are steeper and
shoring systems are wvesker than those that would be recommended in
accordance with accepted engineering practice. However, there is no
Teason to reduce conventional safetr margins for excavations which
stay open for many months.

4. To come back to “"accepted engineering practice™: Coulomd and Rankine
41d thair work a long time ago, at a time vhen actual measurements
were not availabdle. Appendix A reflecta present engineering practice
which 1is based on measursments vhich were made in the last 20 years,
eome of them as tecently as 2 years sgo. Now it $s true that mobody
nade measurements for the trench box situstion. I expressed my
preliainary thoughts on this in the memorandum on the Dallas Workshop
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Here are

7.

(attached). I think you have a point vhan you drawv a distinction
betwveen trench boxes and typical shoring. Hovever, 3 >u made a good
case for sands, But not for clays. Sands will develop the typical
"active” pressurs diagram vhen enough displacement s sllowed.

Bowvever, clays will creep, and vhen besaring agsinst a retaining
structura vhich 1s rastrsined about equally top and bottom (as distinct
from a retaining wall which can rotate sbout its bass) will exert some
sort of parsbolic pressurs diagrams which 1s closer to ths square than
ths triangular. Ooce we dsviats frcu the simple lateral-load require-
ments of ths proposed soil classification, ons would have to make a
casa for tiis extrene in sach category. This would be medium clsy at
the lover atrength limit for Type B soils and soft clsy in an excavs-
tion with s soft bottom for Type C soils. I am not really opposed to
somehov permit an engineer to make the case for the full range of soils
f8lling under Type B and Type C soils, as an alternstive to using the
proposed pressure disgrams. However, I suspect that if you do that
your gain in matsrial will be trivial (and perhaps you will lose).

If you believe that an engineering alternative to ths standard prassurs
diagrams 1s desirable, I would urge you to propose & specific amendment
to Section 1926.652(4) (41).

soue specific comments on your subzission:

1 suggest that you date future submissions, since you may change
your mind on some points and we must be sure we always reference
the proper memorandun.

Page 8, item(s) - I do not object to this.
Paic 9, item 2a - Who will determine which engineer is “"qualified?"

Page 10, item (b)(1) = My own iInclination is to make the dividing line
3 days. This will sllowv leaving trenches over a weekend without extra
struts. Tou say choose not to distinguish between long- and short-tern
for trench boxes.

Page 10, item (4)(1) - An engineer, if he gets involved, would probably
not use the tables.

Page 11 - 30 l.b.lft.3 for Type B soil would bs in my opinion grossly
inadequate for medium clays. Even 40 1b./ft.” ia on the low side.

2832 13, item (ii{)a - If an engineer wants to make 8 case that a
treuch box is adequate for a certsin depth and soil type be could go
to the state-of-the-art and use the appropriate pressure diagranm.
Ocherwise your proposed modification could produce insdequate design.
T would welcome sny specific suggestions for simplifications in
Table 1. Vs have been trying to do that for a long time.

Page 13 (i4)c = See Dallas memorandum.

Page 13 (411) parsgraph 2 « I doubt that a foreman in the field could
use engineering practice to aselect shoring.
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10. Page 13 (144)s = Would you maks a surcharge allovance in your advanced
rating? Octharvise surcharge is likaly to be ignored altogether.

11. Page 16, item & (111)(4) -~ You ars probablv right.

-12. Paga 16, ftem 5 (111) - There secms tO de a consensus on your suggastion.
- Bowvever it has Been suggested that item (a) may be too vagus as we
- wvrote it.
Definitions:

13, 18 a - I agree with you.

14. 18 ¢ = See previous comments.

15. 19 = - Sae previous comments.

16. 19 o - Your definition is s step in the right direction, but may
still be too vague.

17. 19 t - See pravious comments.

18. 19z -~ 1 agree.

19. 22 - 2.1 - If wve eliminate B(c) there would be the question vwha. {is
accepted engineering practice for, say, the oil pressure in hydrlulic
systems? However, certainly I have no problex with following
engineering practices to the extent that they are defined,

20. 22 = 2.1 A and B - This should be further discussed.

21, 22 - 2.23 - Sae previous comments.

22. 27 = 2,32 - Bowv are we going to reasonably control the quality?

23. Q - Appendix A is at best s guideline. It does, however, agree with
present practice in excavation bracing (see reference listed).

24, 37 - 5(b) - Should be further discusaed.

25. 38 - A.5.2 ~ Few practicing geotachnical engineers would agree -~

bovever a special case for the trench box, if thoroughly documented,
could conceivably be appropriate. Perhaps Wayne Clough's (Stanford
University) programs could be used to make s study. Unfortunately
the NBS funding situation would not permit me to undertake such

a study.

1 appreciate very much your efiort to centribute to an improvement in our
draft standard. I would suggest that w¢ try to have a dislogue with ASFE
on some of your suggestions.

Sincerely, €c: Mr. Peul B.oulcy

Pelix Y. Yoksal, laader
Geotechnical Engineering CGroup

Mr. John Marsgliano
¥r. John Ramage
Mr. Ronald Stanevich
Mr. Bill Zoino

Structures and Matearials Division
Center for Building Technology, NEL 149
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f \ UNITED STATES DEPARTMENT OF COMMERCSE
: Nauonal lugnu of Standards
le

Augugzt 13,1981

Mr. Gordon Helmeid

Director, Bureau of Technical Services

State of VWisconsin/Department of
Industry, Labor and Human Relations

201 €. Washington Avenue

P.O. Box 7969

Madison, Wisconsin §3707

Dear Mr. Helmeid:

I was gretified with your supportive comments on our proposed
stsndard practice for escavations and I would like to discuss
some of your specific eomments.

1. You take exception to the suggestion in my Workshop
lenor.ndul that no changes should be permitted when a

raditional practiec is accepted on the basis of its track
reeord. I think that By statement was somevhat vague and you
therefore misread the intent. What I suggest to stay awvay
from is taking some traditicnasl scheme - say timdber, and then
substituting some of its mem‘ers by other membders of
®"equivalent” strength, say aliminum, There is mauch danger in
this. A wood member may have a safety factor of &4 relative
to its actusl]l faflure strength, while the aluminum member has
only a safety factor of 1.6 or even less,., There is alsc the
problem that lateral loads on bdracing meabers depend on their
stiffness and method of installation. Consequently, 1
propose that if any substitution 1s made, the new member
should comply with the standard practice. I certiinly would
be the last person to suggest that safevy rules should not bde
upgraded. However, what 1 strongly suggest is that the
standard practice be followed when the upgrading is
isplemented., This way we will eventually move toward uniform
practices in the U,S., which will be beneficial for safety as
vell as aconomy of the work.

2. -1 am not sure what you refer to in the fourth paragraph
of the seconi page of your letter, I thought you may bde
taslking about comment 1, page 3 of the "Working Draft.®” This
comment should read: Section 1926.651(0).

3. 1 take it that you recommend a 20 ft. depth limit. As
you prodadly know this has dbeen a point of controversy in the
Workshops. Contrator's in most parts of the Country (except
California) favor 24 ft., Unions favor 15 ft. You come down




ta the middle. I think I ecould 1ive with 28 ft, 1f we have
some ssfeguards for soft soils,

8, Quelified Person - Please note that we have two
definitions: 8 "competent person™ is one who i3 competent to
isplemeat the standard prsctice in the field. A "quslified
peraon® 43 one who esn design shoring using engineering
prineciples.

You may note that in our drsft we refer to an “"engineer"®
rather than 8 ®"qualified person.® However, many contractors,
particularly in the South (Dallas and Atlantas Workshops)
favor the definition of "quslified person.®

5, The reason for recoamending deletion of Table P-2 i3 that
we could not prove that the timber sizes sre consistent with
good engineering practice, and there was slso no evidence
{l1ike 4in the esse of the ¥Wisconsin regulations) thst the
‘able 18 used in practice. VWe are not asgainast providing
tables for timber, hydraulic shores and possibdiy other
syitems in sn sppropriste Appendiz. But I see no point in
singling out one asterial for such s presentation.

6. The tieber table in the Appendix of the Vorkshop paper
was developed using the Standard Practice. Adllowadle timder
stresses used were for Mixed Hardwood II which includes sonme
weak wood species (see Page 29). Unfortunately, engineering
calculations do not support the comaon field prsctice of
using the same timber sizes for struts and wales, VNote that
the table goes to very wide horizontsl spacing of struts and
uses 3 5 ft. verticsl spacing (except for spot bracing).
Generally, strut sizes come out to be consistent with
trsditionsl field practice. V¥Vales sizes in our tadle are
larger than those ecamonly used (in spite of the 20 percent
l10ad reduction we persmit for wales). There is nothing to
prevent s contrsctor or s region or Stste from developing
their own tiaber tadles, using the design loads and stresses
stipulated in the Standard Practice.

7. Tha wood tadle wss developed in our timbder study,
precisely for the resson that hardwood i3 not graded, and is
based on sn extensive field survey. It {3 quite posaidle
that the hardwood timber supplied in Wisconsin qQualifies for
Nized Hardwood 1, or even Mized Oak. The Forest Products
Lsdorstory in Madison could probadly make this deterainstion,
Note that we recommended in our timber report (BSS 122) that
the Industry adopt grading for trenching timder. If this
were sccomplished, we could prodbadly go to higher design
streases. ’
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8. Soil Classification - Unfortunately there sre asny soil
types, and any wsy you want to group thes you have sose
probleas. Ve felt thst the most {mportasnt "eomamon -.
denoainstor®™ for grouping so0il 1is pressure exerted on shoring
systemz. Ve also ceme to the eonclusion that it s
inprsctieal to have more than three s0il types, Thus under
Yype C we have 23ll soils which are likely to deveiop high
latersl pressures. These include soft clays, which can stand
on Telatively steep slopes, Dut slso very weak soils such as
ssrine 3ilts which cannot be aloped st all. Thus the slopes
we stipulate are the "steepest allowsbdle,® but not
necessarily the “"steepest possidle. I am trying to
introduce the "stsdle slope™ concept, which would put more
responsidbility on the contractor in choosing the slope, dut
it i3 opposed by AFL-CIO. DNote that on Page 11, footnote 3,
we 38y that soft soils include clasys which can de easily
penetrated several inches by the thuab and soils that esnnot
stand on & 3:1 slope {muck). Thias s s reference to two
entirely different soil types., The soft clay will easily
stand on 8 1-1/2:1 slope. The muck prodsdly cannot de sloped
st 8ll. Both, however, exert high lateral pre«sures on
shoring. By the way, 1 had no prodblem correla.ing our soil
classification with yours, and 1 believe that our
classification could work well in Wisconsin.

9. Grsvity Load on Struts - The 220 lv. 1losd on struts was
stipulated so that, in an emergency, the astrut could support
s man who s trying to climd on it. We found ample evidence
that workers do step on struts, regardless of what we
stipulate in our regulations. This i3 also the ress »n why
AFL-CIO would .want an even larger gravity-load

resistance. 1 sm Qquite awvare that the 2 in. thick Wisconsin
struts cannot support auch s gravity load.

I do not know 4if this letter snswers all your questions. I
would very much welcome the opportunity of working with you
in an stteapt of reconciling your needs with the proposed
Federsl Standard. I am trying to get some further funding
from OSHA or NIOSH so NBS ean atay involved in this problea
until everything 1is resolved and I hope that these asgencies
will recognize the importance of 8 successful "end run."

Sincerely,

Felix Y. Yokel, Ph.D., P.E.

Lesder, Geotechnical Engineering Group
Structures and Materisls Division
Center for Building Technology, BEL

Encloaures

.
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Augusr 12, 1981

Nr. A. Youhanais

Bridge ZIngineer

Chicago, Milvaukee, St. Psul
and Pscific Railroed Coupany

516 Wast Jeckson Boulevard

Chicago, lllinois 60606

Dear Mr. Youhanaie

T™is 1s in response to your July 21, 1981 letter. I shall try to answer
your questioms.

(1) Surcharge:

Surcharge sffecta wvere derived by alastic theory based on the assumption
that the surcharge load 1s spplied aftev the bracing {s ia plece. Sinca
1 ft. of additional dapth in Type A soil will produce a lateral tlLrust of
20 psf, and 1 ft. of Type C so0ll will produce a thrust of 80 psf, tha
depth adjustaent for Type A soil haz to be greater. (See derivation on
Page 44 of the enclosed report,)

(2) 2ffect of Adjscent Youndations:

The rule of (humd that s propossd to 1dentify casas wvhere adjscent
foundations significently sffect the leteral forces om bracing is presently
widely used and 1is generally couservative., Hovever ve recognise that thers
may be instances vhers it is ot conservative snough.

You should ksep in mind that ths standard practice proposed in the article
1s intended to insure the safety of worksen. Other important aspects of
excavation practice, such as ssttienent control of adjacent structures are
208 vithin the scope of OSEA jurisdiction.

$incerely,

Telix Y. Yokel, laader
Gaotechnical Enginearing Crouwp
Structures and Materials Divisioco
Centsr for Building Technology, NEL

Enclosurt
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Chicago, Milwaukee, St. Paul
and Pacific Railroad Company

$16 West Jackson Boulevard
Chicago. llinois 80606
Phone 312/648-3000

July 21, 198)

KLeotechnical Ergineering Grouwp
-Lentcr For Bullding Technology
Nationa! Engineering Laboratory
dational Bureau of Standards
Washington, D,C, 20234

Gnﬁtlomen:

This refers to the article 'New Concepts For Construction Practice Standards

For Excavations,' by Messrs, Felix Y, Yokel and Riley M, Chung of the National
Engineering Laboratory, National Burezu of Standards and Mr, Ronald L. Stanevich
of the National Institute for Occupational Safety and Health, as printed in the
April, 1981 lIssue of 'Concrete Pipe News' of the American Concrete Pipe
Association,

Specifically the reference Is to the table for additional surcharge allowance
for heavy equipment near supported excavations,

For a given trench depth and weight of equipment the additional surcharge
depth Is indicated as greatest for soll Type A and least for soil Type C.

In the soil type table Type A soil exerts the least eguivalent weight effect
and Type C soil exerts the greatest effect,

Type A soil Is Indicated as having greate: cohesion while Type C soil possibly
could have a coefficient of active earth pressure equal to or greater than
Type A depending on their friction angles #,

Can you explain the rationale In which Type A soil exerts greater force from
heavy eguipment and consequently requires greater additional surcharge than
Type € soll?

The second guastion Is In reference to the effects of nearby foundations on
supports for excavations, Our interpretation of the data for this topic Is
that any foundation beyond the limits of a 1 to | slope line from bottom of
sxcavation will not produce force on the sexcavation supports, Are we
correct in this interpretation?

Any additional Information you can supply would be greatly appreciated,

Yours truly, :

Z '

A, YOUMANAIE
8ri Engineer .
RN : Jmb
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MILWAUKEE, WISCONSIN, WORKSHOP - WRITTEN COMMENTS AND CORRESPONDENCE

This section contains all the written comments and correspondence
associated with the Milwaukee, Wl workshop.
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‘ State of Wlsconsin \ Department of Industry, Labor and Human Relations

SAFETY & BUILDINGS DIVISION

201 £. Washington Avenue
’ ?.0. box 7980
July 9, 1981 Maditon, Wisconein 83707

Dr. Felix Y. Yokel

United States Dept. of Commerce
National Bureau of Star.ards
Bldg. 226, Room B~162
Washington, D.C. 20234

Dear Mr. Yokel:

The Trenching Code ad hoc Group of Wisconsin DILHR generally agrees with the
spirit of the revisionary work being undertaken by you and your select committee
on the basis that it inspires and pruvides for a neceéessary review of the Wisconsin
trenching safecy rules. The Wisconsin Trenching Code has historically provided
the State with a good safety experience in this construction activity.

Comment to the effect that a good 'track record' is recognized and given con-
sideration in the revision being contemplated is noted in your memorandum of

June 23, 1981. That the State of Wisconsin, which has had a trenching code since
1/2/56 (revised 1/1/63), is singled out, is viewed as both complimentary and
supportive of the past work done in trenching safety in the State of Wisconsin.

We should like to comment more directly on the items contained in your memo
of June 23 and also provide suggestious and what we feel are constructive comments
relating to the WORKING DRAFT!/.

Reference is made to Page 1 of your memo wherein you quote from a summary recom-
mendation made in (BSS 127), Appendix A: Page 59, A.3, first paragraph:

Traditional timber shoring practice varies widely from location t»
location and frequently depends on such variables as sizes and charac-
teristics of available timber, soil conditions, and local work prac-
tices. In some locations these practices have been used for many
years and appear to be satisfactory to all the parties concerned.
Three such locations are the State of Wiscousin. . .

In the same document, Page 65, second paragraph:

Since, in spite of the results of this analysis, NCS could find no
evidence that conventional timber practice, if properly executed

is unsafe, consideration could perhaps be given to temporarily
exempting conventional timber shoring from the lateral load require-
ments until lateral load effects can be further studied by actual
measurements in the field.
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Yr. PFelix Y. Yokel
Fage 2
July 9, 1981

The foregoing commentary has an affirmative and positive air, and it {is hoped
that this attitude toward rules of long standing will not be changed by the
obvious trenching rules. A statement made (Dr. Yokel memorandum, Page 2):

(b) The evidence on which we can base thc permission to use a tradi-
“ tional practice which does not comply with our recommended provisions
"{s its track record, rather than compliance with engineering prin-

cipies. Thus, if it is allowed, no changes in it should be permitted.

Such changes would include substitution of any of its members by

other members of "equivalent' strength.

1t cen be stasted here that the rules used in the State of Wisconsin were not
develope? in en arbitrary and capricious manner, but were developed consistent
with engineering principles and practices in vogue at conception of the rule.
The exceptional track record came about because of the rule, not in spite of
the rule. Further, the statement no changes in it (rule, practice) should

be permitted, tends to prevent upgrading a rule should it be desirable to do
80 in the interests of maintaining the good track record established. 1t
would seem more reasonable to prrmit change of rule to upgrade the Code based
on approval by some jurisdictional body. However, the precaution to permit
only practices which are actually widely used and discard other parts which do
not have a proven track record, is certainly acceptable.

In the WORKING DRAFT1/, the proposed Subpart, (p), 1926.650 General Protection
Requirements, which appears on Page 5, is generally acceptable to our ad hoc
Group. However, in 1926.651 Specific Excavation Requirements, the Subpart 1
referr~d to you under 1926.651 appears to be omitied.

In the WORKING DRAFT!/ tables and charts are based on a depth of 20 feet maxi-
mun depth of excavation. It is understood that the question of depth consis-
tent with '"Standard Practice', has not been resolved at this writing. It is
hereby suggested that a depth of 20 £7et be established and charts be prepared
to reflect this concept. The IND 6.¢/ may be adjusted to reflect the 20 feet
depth concept.

In Part 1926.653, WORKING DRAFT!/, Definitions Applicable to this Subpart, (p),
Page 19, a definition is provided for a Qualified Person. It is hereby sug-
gested that the definition, as presented, covers persons in a supervisory
capacity within the scope of Standard Practice. Where conditions of trenching
are met which are beyond the scope of Standard Practice, i.e., trenches of
depth greater than 20 feet, design of ground support must be provided by a
Registered Professional Engineer. This will bring about a dual category of

Qualified Person; a category for the person where the trench is greater than
20 feet in depth.

The reason given for deletion of Table P-2, Page 57, of the WORKING DRAFT!/ 1is
that "Timber is not the only material used. Revised timber tables are in the
Guidelines, Appendix B." This statement is confusing. Is deletion due to the
fact that no "equivalence" is tolerated (in new rules)?
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Dr. Felix Y. Yokel
Page 3
July 9, 1981

Descriptive terminology, it is felt, should be examined for clarity partic-
ularly in tha usa of such terms as "Safety Index," "Factory of Safcty."
“"Compliance Measure," etc.

The‘?DRKING DRAFTII lists twelve (12) timber sizes to be used to fabricate
required shoring (see Tables Bl, B2, B3 and B4). Few occasions will arise
where the trenching contractor will use all the listed sizes for a particular

trench project, but the various sizes must be available f37 use by the contrac-

tor in order to comply with the formulated rules. IND 6.
lists six (6) timber sizes.

on the other hand,

On Page 29 of the WORKING DRAFTI/. Table 51, refers to allowable stress in wood
members. It is the feeling of this ad hoc Group that the Table is too refined
when 1t {s considered that in tlie State of Wisconsin wood shoring members are
composed of wood which is not 'graded’ with the exception of a critical visual
examination at the time it is placed. The wood can be described as mixed hard-
wood, rough-sawed, and not formally graded.

In the WORKING DRAFTII, Page 11, Table 1, Soil Glassification System for the
Stand and Practice, an inconsistency presents itself. Soil Type C. Saturated,
Submerged or Softinay, at a trench depth of 12 feet or less, have a "steepest
allowable slope hor.:ver. of 1-1/2:1." Our attention is then directed to a
qualifying footnote for Soil Type C Type C which describes this soil as ". . ."

soils that cannot stand on a slope of 3 hor.:1 ver. withou: slumping (mack).
It appears that we have here two definitions for Soil Type C. The ad hoc
Group attempted a correlation between "soft" soil Table 1l; and Table A.3, Page
42, in the WORKING DRAFT!/. 1t is our feeling that soil classifications as
presented in IND 62/ are more appropriate for use in the State of Wisconsin.

On Page 3, second paragraph of Dr. Yokel June 9, 1981, memorandum, reference is
made to a 240 lb. gravity load placed at the center of trenching structures.
The Wisconsin Trenching Code ad hoc Group is not familiar with the 240 1b.
design requirement and would appreciate an explanation or the rationale. We
have also noted that the AFL-CIO discussion prepared by Jack Mickle recommends
a 500 1b. gravity load.

In summary, the good track record for trenching activity in Wisconsin has been

a source of pride to this depnrtmcns and affirms our contention that the shoring

and proposed requirements of IND 6. are adequate for ground conditions found
in Wisconsin. These items, which we feel will enhance our IND 6.2/, have been
set forth in this letter to you.

Since we are supportive of your work, and conscious of our own unique position
in the matter of safety and trenching in Wisconsin, we will recommend all
communications from you and your select committes.
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Dr. Felix Y. Yokel
Page 4
July 9, 1981

Should the occasion arise Sor you to do so, please feel free to use or adapt
in any way parts of IND 6. /. "should you have any questions concerning this
document (IND 6.2/), or find that we can be >f assistance to you or your
committee, please call us at (608) 266-1818. '

Sincerely,

Gotdon' He lme:g)‘;gctor

Bureau of Technical Services

GH:1lmb

¢cc: John Wenning
John Drake
John Ramage

Pete Gronbeck

1/UORKING DRAFT OF SUGGESTED REVISION OF SUB-PART, (p), OF THE SAFETY AND
HEALTH REGULATIONS FOR GONSTRUCTION BASED ON BUILDING SCIENCE SERIES REPORTS
BSS 127, by Dr. Felix Y. Yokel.

2IUISCONSIN ADMINISTRATIVE CODE SECTION IND 6, TRENCH, EXCAVATION AND TUNNEL
CONSTRUGTION , .
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METROPOLITAN ST. LOUIS SEWER DISTRICT

July 13, 1981

National Bureau of Standards
U.S. Department of Ccmmerce .
Washington, D.C.

Ref: OSHA, Sub-Part "P", Suggested Revision
Gentlemen:

We bave reviewed the working draft of the Sub-Part "P"
revision as issued on February 20, 1951. As an agency charged
with responsibilities for storm and sanitary sewerage in a
metropolitan area with an old-core city, safety of personnel
especially during maintenance is of primary importance. Of
almost equal importance, however, is a continual lack of suffi-
cient funding to do the quality job that we would like to do.
Accordingly, our interest in this regulation is that its pro-
visions be appropriate requirements for safety cf personnel and
also, that these requirements be not excessively demanding and
therefore, not justifiably costly.

We feel that the draft, as presented with the basic Sub-
Part "P'" being supplemented by rather than including guidelines,
is proper format for the regulation.

We regret that the original topic heading "Excavations,
Trenching and Shoring'" has been changed to "Excavations and
Shoring" because the great majority of the site conditions in
which we are involved, are trenching situations.

For trenching applications, as compared with excavations
for building and other large area construction, with the differ-
ence in time span between starting excavation and backfilling,
the more rapid trenching techniques used by the construction
trades are successful because materials in which excavations
are made, may have different physical properties over a short
span of time of up to several days than when excavations are
held open for months.

While much of our new construction is by contract with the

private sector, with plans and specifications usually prepared
by outside consultants working to our design guidelipes, the

S000 MAMPTYTON AVENUE » 8T. LOUVIS, MISBOURI €3139 + 7T680-0200
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National Bureau of Standards
July 13, 1981
Page Tvo‘

majority of maintenance work is done by our specially trained
and equipped crews.

: Many of our maintenance operations are in areas where pre-
vious construction has resulted in situations with subsurface
conditions markedly different from a virgin site. Because of
this, we feel that experience of alert construction personnel
is at least as important as formal academic training. We
strongly suggest that the abilities of the ''competent person"
or "qualified person'", as defined in 1926.653, paragraphs (g)
and (p), be used to indicate a more reliable and suitable
responsible person that the definition in (h) of an "engineer"
as a registered professional engineer. The intent of Sub-
Part "P" of OSHA is to establish minimum requirements for
safety of personnel working beneath the ground surface. Our
operations are with experienced foremen working with stable,
experienced crews. Most of these foremen; as well as members
of their crews, have the abilities of '"qualified persons' and
the foremen have the authority of a 'competent person'.

In special situations, our competent foremen sre aware of
the effects of the history of other construction in the area
as well as the indication of subsurface profiles or soil types.
We feel that for safety, these people test satisfy the intent
of Sub-Part "P", aud more important, they are constantly pre-
sent. The requirement of any additional qualifications or
specialized persons, such as a ''registered engineer'" is an
unnecessary and excessive cost which we can't afford.

We feel the '"engineer'" is the appropriate requirement
rather than the ''competent' or ''qualified person', when design
of restraining systems to protect structures which usually are
adversely affected by any movement are needed. For construc-
tion activities with protection of personnel who reasonably are
more mobile, the need is different and less severe. We under-
stand that in technical terms the contrast hetween these two
situations would be described as the difference between the
"at rest"” and "active' states of lateral pressures.

Since the great majority of our involvement is in trenching,
the difference of stronger soil characteristics in short-term
excavations must be recognized rnd we strongly endorse seven
days as the suggested change from "short-term" to "long-term"
situations (1926.653(m) and (t))

We urge that the revision of Sub-Part "P" be as indicated
in the working draft with "qualified person'' being used rather
tban "engineer'" in Section 1926.653, subparagraphs 2, 3, 41, c
and 4 and that "short-term"” excavations as compared with "long-
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National Bureau of Standards
July 13, 1981
Page Three

]
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serm" be defined as 'seven days or less"

. Very truly you

..

I

Charles B Kaiser Jr
Assistant Executive Director
and General Counsel

CBK/kam
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THE NEIL HOUSE MOTOR HOTEL
COLUMBUS. OMIO 43215 » 228-6831
LONG DISTANCE TELEPHONE 800 282-1388

Mr. Felix Y. Yokel

U.S. DEPARTMENT OF COMMERCE

NBS Building Science Series 127
Washington, D.C. 20234

Dear Mr. Yolkel:

A review has been made by our safety committée and others, of proposed
subpart P. 1926.650 - .651 - .652. The Ohio Contractors Association
represents 408 contractors in the state of Ohio. This response to this
proposal should be considered as representative ol our complete member-
ship. The following is a summary of the evaluations by the membership
of the proposed standards.

1. The intent of the revised changes of subpart P.

to clarify and simplify the standards has in the
main, failed. The main problem, that of soils class-
ifications, has not accomplished its goal. The new
descriptions are as confusing as the old, if not more
so. Years of experience by 'competent persons' indi-
cate that the safety of persons in trenches with sides
of "intact hard" soils need no more than a % to one
slope when the depth is 12 ft. or less.

2. Unaminous agreement of the need for section 1926.65a
however we suggest changed wording as follows:

"Utility companies and municipally owned utilities

shall be contacted and advised of proposed work prior

to the start of actual excavation. Prior to opening

an excavation effort shall be made to determine

whether underground installations i.e. sewer, telephone,

electric, water, fuel lines etc. will be encountered

and if so where such underground installations are

located".

3. Pg.7 .651(d) the wording is not clear and would
imply that the backhoe digging the trench would
be the cause for added shoring.

{Continued)
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Pg.7 paragraph(g) should be deleted. The use of
stop logs is not in common use by the industry and
would create greater hazards, from the constant moving,

than it would eliminate.

Pg.7 item(h) 2 better definition of conditions are
needed to fully explain the intent of this paragraph.

Pg.7 paragraph(i) conflicts with provisions of the
Clean Waters Act and is meaningless when it starts
"1f Possible".

Pg.7 paragraph(j) The procedures do not seem war-
ranted in open cut trenching. What is meant by
"Attended cmergency rescue equipment?"

Pg.8 paragraph{(p) the "5 ft." depth is consistant
with other standards and is the level where a need
would be greater,

Pg.8 paragraph(r) shoring members "secured to pre-
vent failure'" is unclear.

Pg.9 Trenching and Large excavations should be
scparately delt-with by two distinct set of standards.

Pg.9 paragraph(a)(1)(b) a clearer definition of
"unfractured rock" is needed.

P3.9 paragraph(a)(2) we urge the adoption of the
24 ft. depth.

Pg.9 paragraph(a)(2)(a) the use of a "qualified

person'" is more practical, allowing immediate
determinations and corrections in the field when
questions arise.

Pg.10 paragraph(a)(3) we favor the 24 ft. depth
in this item and the determination of proper pro-
tection by a qualified person.™

Pg.10 paragraph(b)(1) 7 days would be a more
practical time frame for short term excavationms.

Pg.11 table 1 we urge % to 1 slope in soils type
A. and a separate table for short § long term
excavations § trenches.

Pg.11 Notes item 4 the description is ambigious
and needs clarification.

(Continued)
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Pg.12 the 3 ft. depth is too confining for many

installations and conflicts with good engineering
practice. The illustrations will create interpre-
tation problems by persons unfamiliar with this type
of work. The table in case IV should be revised.

Pg.14 § 15 this section has no practical use for
. field personnel and creates more confusion than
:it answers questions about safe procedures, Keep
diagrams, tables and examples simple,

Pg.16 paragraph(c) we would prefer to use a
"qualified person".

Pg.16 paragraph(5) (i) when this condition exists
many times it is impossible because of pipes,
lines or other devices to achieve this requirement.

Pg.16(5)(iii) the use of 3 ft. will give greater
fICXIblllty in various soil cond1t1ons without
increasing hazard exposure.

Fg.17 b refer to Figure 4 pg.ZO.

Pg.18 Mass movement of Soi’ or Rock definition
will reduce interpretation of requirement.

Pg.19(b) A more ccmprehensive definition of
“"fractured rock'" will eliminate interpretation
coafusion.

Pg.19 paragraph(m) 7 days should be used.
Pg.19 paragraph(t) 7 days should be used.

Pg.19 paragraph(x) include this definition with
the definition of fractured rock.

Pg.20 parazraph(bb) an example would clarify this
definiticn.

Pg.21 thru 50 should be deleted. In our opinion

this section has no practical application or use
in the field. Many of the formulas and computations
are available to engineers if there was a need.

Pg.57 table P-2 should be reworded to allow for

greater spacing between shoring members to be
abi: to handle longer lengths of pipe being used
to y.

These recommendations and suggestions are offered in the hope that they
will contribute to increased understanding end application of regulations

to improve safety.

Freed

1.F/pas c:f/gznager of Safety

0 i ottt ottt an
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: DUKE POWER COMPANY
TELEPHONE, ARTA 704

‘ P 5.801 33180 GENERAL OFFICES 3780011
’ 422 S0UTH CRURCH STRELRY

CHARLOTTE, N. C. 25242

R , July 17, 1981

Felix Y. Yokel

U.S. Department of Commerce
National Bureau of Standards
Vashington, D.C.

Re: Review of Working Draft of Suggested Revision In Subpart P
of the Safety and Health Regulations for Construction Part
1926, Excavations and Trenching based on Building Science Series
Report BSS127

The attached Summary represents Duke Power Company's Construction
Department's views on the -uqgested revision to subpart P of the
OSHA 1926 Standards.

If further Interpretation or comm:nt is needed please do nut hesitate
in contacting my office.

J E Grogan, Manager
Construction Resources

J({fﬂ7ﬂ—-‘
R S Dugan, Supervisor
Construction Safety

JFE:sr

cc: David Abernethy
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Proposed Review

Reference Response

. §
1926.650(c) It Is requestud that planking material and their
. use be specified In construction of raised walk-
LR ways, runways, or sidewalks to insure an accept-

able level of safety.

1926.650(]) It Is recommended that a qualified engineer be
responsible for the critical function of inspection,
design, and other related decisions concerning
trenching and excavations. By the criteria
document definition "'qualified' carries more
recognition and proven ability than does ''competent''.
It is recommended that the engineer not be required
to work at the location since multiple sites would
present availability problems.

1926.651(e) There is some concern on the proposed requlation
to shore the sides of excavations as necessary where
trucks and other vehicles may be parked or moved
adjacent to the edges. It is agreeable that employees
should not be in such a trench while a piece of
equipment is nearby but the wording of the regulation
may cause concern in back-filling operations where
the truck is tacked and dumped from the excavation
or trench edge.

1926.651 (f) Where blasting is necessary then the soll should
be treated as unstable in regard to shoring
considerations.

1926.651(g) The question Is raised as to how adequate a barricade

or stop log would be required as a stop for vehicles
adjacent toexcavation or trenches. Warning flagging
may be adquate to similarly safeguard all employees.

1926.651 (1) It must be considered that oil cannot be used to
minimize dust conditions caused by trenching and
excavating activity where prohibited by some states
(example-South Carolina) as a hazardous waste
chemical and other government environmental agencies
and regulations.

1926.651 (o) This section referring to work procedures in bell-
: ' bottom pler holes should not be dropped from the
scope of subpart P since Tt deals with a type of
excavation.
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Reference

1926.651(p)

1926.651(q)

.

1926.652(a) (2)

1926.652(figure 1)

1926.652(figure 2)

1926.652(figure 2)

1926.652(table 1)
1926.652(b) (1)
1926.652(b) (4) (i)
1926.652(b) (5) (ii1)
1926.653 (a)

Definition:

Appendix A

The b feet depth requirement should be retained
as a basis for requiring adequate means of

exit from a trench. The phrase ''negotiable slope"
Is vague and needs clariflcatio:.

The proposed regulation should read ''shoring
where needed'’ to clarify the intent of the
standard.

Excavation standards should not be relaxed to allow
depth requirements to be extended from 20 ft. to 24 ft.
before following specific requirements. The majority
of excavations are less than 20 feet where the
majority of injuries have been shown to occur.

Slope reguirements in the drawing should be omitted
since the angle of repose would be a primary
governing factor in determining shoring.

Case IV should be .1imited to excavation by trenching
machines.

The allowable bank next to the work area should
remain at 3 feet and not increased to 4 feet in
the interest of increased safety to workers.

The steepest allowable slope should remain at 1:1
instead of 3/4:1 to allow a greater margin of safety.

A short term excavation or trench should be redefined
to extend from 1 to as much as 3 days.

This information requiring specified strength of
protection systems Tor trenchs and excavations should
be inserted at the end of subpart P with more

options outlined.

Excavation up to 2 feet below the bottom of trench
boxes or sheeting should remain as a requirement
and not extended to 3 feet.

The reference to a registered architect should be
removed since the expertise of this field may not be
concerned with soils.

Mass movement of soi! should be defined to give
guidance In inspection and design specifications.

There is general use of the term ''should' which
perhaps to insure worker safety should be changed to
Yshall" | tems.

Examples: A.3,2 Soil and Water Loads
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There was concarn from tha workers responsible for actually installing
shoring systems that more emphasis should be placed on system . installation
safety. The standards address finished shoring systems for other work
- processes but not In particular to how they are actually constructed as to
“working in trenches and excavations. This important area needs further
consideration.
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DISCUSSION OFi

'
©  WORKING DRAFT OF SUGGESTED REVISION IN SUBPART P OF

THE SAFETY AND HEALTH REGULATICONS FOR CONSTRUCTION
.BASED ON BUILDING SCIENCE SERIES REPORT BSS 127

by Felix Y. Yokel

by

BUILDING AND CONSTRUCTION TRADES DEPARTMENT AFL-CIC
JACK L. MICKLE

DALLAS, TEXAS = JUNE 30, 1981
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. . DRAFT

Dr. Yokel is to be commended for his efforts to improve upon

" the Occupational Safeiy and Health Administiration, (OSHA), B9

'FR Part 1926. Sudbpart P, Excavation, Trenching and Shoring Reg-
ulations document.

The Building and Construction Trades Department, AFL-CIO has
.een supportive of and assisted Dr. Yokel, where possible, since
he began work on this project with the National Bureau of Stend-
rds in June, 1976. . '

In January, 1977 the BXCTD began the planning stage of a
'Trenching Hazard Identification Task Force” , hereinafter called
the Task Force, to help the NEBES obtain employee input aimed at
azard identification. In March, 1977 the Task Force met for a

" four day "retreat” type workshop; the six labor and management

nzmbers brought with them 182 yaars of experience in trenching
and related work. The charge was "to identify proceduies and
conditions that create safety hazards during excavation and
trenching operations”. Others present for the deliberations

were Jim E. Lapping, Director of Safety and Health, B&CTD.as
coordinator; Felix Y. Yokel as Technical Observer for the NBS

and Jack L. Mickle, Chairperson. The final report (1) was filed
with the NBS in April, 1977. The final report appears in append-
ix G of NBSIR 80-1988 (2).

In September, 1978 Dr. Yokel (3) presented the preliminary
findings and recommendations of the NBS study. Out of that two-
day workshop came the agreement for this series of workshops to
bring the results of Dr. okel's NBES study to the attention of
labor, management and engineers in the field. Actually the
essence of the working draft we are using for this workshop was
printed in the Concrete Pipe News (4) in April of this year.

Since the 1978 workshop the BACTD has respondsd to a number
of requests for criticisms of drafts by Dr. Yckel.

Numbers in parentheses refer to references given at the end of
this paper. .

I\

173



. ‘t)‘RLISJE:‘

Two premises underlie all remarks and criticisms given in
this critique: : '

That the worker be assured of safe and healthful
. working conditions, and

that the journeyman worker and the compliance
officer as well as the management represrctative
be able to fully understand the prezautions that*
have besn taken and tre protective mesasures that
have been providec to assure worker safety and
health, or that the safety 0f the worker on the

job be placed in the hands of a licensed profess-
aonal.

The first premise is spelled out in the preamble of the
Occupationel Safety and Health Act of 1970.

The second premise assumes that an average journeyman or
compliance officer, using the official OSHA regulations govern-
ing excavation and trenching safety, can deterrine whether or
not the safety provisions on any jobsite are in compliance with
the aprroyriate regulations. If the provisions are not “stand-
ard practice”™ as outlined in the regulations then there must de
a certificate issued by a licensed professional which assuras
the worker that the jobsite safety and health measures lrave dbeen
designed by and certified by the licensed professional.

There are undoubtedly many "competent persons” and "quali-
fied persons”™ who are quite capable of designing a safe worksite,
but how are they %o be identified by the worker or compliance
officer? The license is the evidence. All licensing ’z2ws have
encountered competent or qualified persons and have eve..tually
incorporated them into or excluded them frcm practice. While
there are prodbadbly quite capable people who know a great deal
edout medicine or law, the prudent individual seeks the licensed
practitioner when medical or legal opinions or services are
sought.

Actually suggesting that registered engineers need to be
consulted is not new with this suggestion. Thompson and Tanen-
baum (5) recomrend substantial involvement of registered engin-

(3) 174
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DRAFT

eers in construction activities rejuiring trenching or excav-
ions. . '

In view of the foregoing, this discussion will de concerned
with only the first 20 pages of Dr. Yokel s working draft which
outlines "standard practice”. Even portions of the first 20
pages probably belong in the “guidelines® which have been in-
cluded to assist professionals. It is also assumed that only
the “"standard practice” will eventually be recommended for in-
clusion ir *the OSHA regulations Subpart P; Dr. Yokel has indi-
rectl§ suggested that by what was included in the article which
he co-authored in the Concrete Pipe News.(4).
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CONMENTS ON SEZECTED.ITEMS ON PAGES l-Z0.0P THE WORKING DRAFT

Pege Location ' Comment -
i item 3 T.boxes. It is addressed to contractors; shoring
. manufacturers and engineers.,..” Why address it to
-t the contractor unless the contractor is also an
engineer?
2 item 5§ *,.ssVhich would aid field perscnnel and contrac-

tors in the selection of shoring." Once again,
these persons are going to be dealing with the
standard practice unless they are licensed pro-
fessionals in their own right.

2 last Note that a qualified person is not an engineer
line. (recognizing this as just an example) .
&k Al The items listed on pages 3 and 4 will be consider-
Isgues individually as they encountered in the text,
5 (g) ..be provided with ind shall be ineirueied (re-
" quired) to wear .... .
5 (1) ...shall be permitted under loads handled by

power-ghevelay-derrieksy~-or-hoistsry (equipment).
_ This item is too specific for not listing all
. equipment which is used to handle loads; for
example, backhoes are not listed.

é (3) 2nd ...or the shoring system, and shall inmerease-pre-
para. teetien-againgt-aiidee-and-eave-ina-if-neeessaryy
line 8 (see that all work in the excavation shall cease

until necessary precautions have been taken to
safeguard employees.) :

-6 (c)(1) 7..shall be effectively stored and retained at
line 3 least 28 (3) feet or more from the edge of the
excavation.” The Task Force specifically stated
that 3 feet was necessary for proper protection.,

é (e)(2) "...may use effective barriers or-oiher-effeesive
line 3 retaining-devieeg-in-2ieu-ghereef in order..."
Task Force recommended extending tight sheeting
above ground level as an effective darrier. Twelve
to 18 inch extensions were discussed.

8 (1) ".. equipment, thes shall be designed-amd construct-
line 2- ed by qualified persons...” Design implies work
done by a licensed professional.

8 (o) This item is silent with respect to straight sided
pler holes; some confusion has arisen because 19261
. straight sided holes are covered elsewhere. 800(h)(3)
8 (p) When employees are required t» be in trenches 4

£533} feet deep...." Leave at & feet.
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Page

10

10

Location

(f)

(a)(1)a

(a)(2)

(a)(2)a
line 3

(a)(2)b
Figure 1

(a)(3)

(v)(1)

line 6§

DRAET

Comment

" ..boxes or shields are used they shall be de-
signed (and certified as to usc by a professional
engineer and shall be maintained in a manner which
will provide protection for the worker.)"™ Strike
the balance of (s). .

Excavationo legs than §5 ft. deop, oxcopt whon exuam-
iradion-ef-the-ground-by-a-ecmpeient-pergon~indi--
eaies-3hai hazardous ground movement may occur."

"Excavations from € 3, To 20 ft. (2U-£3.2) deor. . " :
Why consider <44 1eet? A better choice mignt oOe

15 feet for Standard Practice. Thompson and Tane-

baum data (5)indicate that 87 per cent of the fat-

alities and injuries occur in excavations less than

20 feet deep and that 72 per cent occur in those
less than 15 feet deep. :

Hinze and Carino (2) state in their summary that
their "..study showed that most trenchwork is be-
tween 5 and 15 feet deep with the trench width
usually being about 3 feet.”

Cass (6), speaking about the stacking of two stand
ard 7 ft. aluminum hydraulic shores, notes that
where the trench is over 14 feet deep (page 68)
"other shoring systems should be applied” and on
(page 72) "Maximum trench depth, this method, is
15* (4.58 m). Over 15' (4.58m), see Fig. 60.2,
multi-type shoring.” Multi-type shoring shown on
Fig 60.2 is a different system using aluminum

‘hydraulic shoring and plywood backing.

A maximum depth of 15 feet for Standard ¥ractice
seems appropriate.

"..8loping requirements must be determined by an
engineer {a-qualified-person?i+"

May lead an individual to believe that FOOTING A
is not a cause for concern; this could de danger-
ous, It is worthy of note that the role of the
engineer has not been challenged at this point
where property damage &3 well as personal injury
is possibdble.

See comments under: page 9 (a)(2). Fiftean ft.
depth may be a better limit for Standard Practice
rather than 20 ft. '

The distinction between short-tsrm and long-term
is very difficult to reckon with; virtually no
firm data exists. Not only stresses in the mass
vary with time, but environmental fac.ors may be
critical. Twenty-four hours seems more logical
than seven days.
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Page. deation Comment §

i1

12

13

13
13

13

16

[l
/

DRAFT

bottom There may be some merit to allowing éteeper slopes
of page in some cases. The Task Force indicated that
last two pslopes flatter than 1:11 were probably not necessary

. lines for worker safety. Slopes of 1l:l were recommended

for most conditions.

Fig. 2 This particular configuration should be made a

Case 1V part of the "guidelines” proposed by NBS. While
the configuration looks good on paper, it may be
difficult to understand and/or enforce in the
field. If included in Standard Practice the 3 ft.
max bank should be retained.

.(b)(h)(i)b. See the first four lines at the top of page 13.

Table 2 is necessary in Standard Practice only if
y Fig. 3(b) is retainsd. Moving the option shown
. as Fig. 3(b) to the Guidelinass removes the need
for Table 2 which is confusing and also removes
the need for special tables and figures outlining
the placement of shoring in the lower part of the
ditch.

(b)(4)(i)c. For S+tandard Practice it may be worthwhile to
include all surcharges, including allowances for
heavy equipment, in the adjusted depth. The Task
Force recommended a minimum of 300 pounds per
square foot for surcharge, Dr. Yokel has greatly
simplified Table 3 but it still can be confusing.
Moving Table 3 to the Guidelires and greatly in-
creasing the surcharges to allow for heavy equip-

-ment may lead to "overdesigned" shoring and
shields, but Standard Practice would thereby be
greatly simplified.

(ii)v. The Task Force recommended a 500 1b gravity load.

(14)e, This statement is not clear., Does this mean a
240 £1-1b impact load per square foot? The entire
(14)e. should become a part of the Guidelines and
removed from Standard Practice.

(i) This entire section devoted to the required
strength of shoring systems, trench shields and
trench boxes needs to be moved to the Guidelines.

|- If some of the previous suggestions are followed,
hydraulic shores and other assemblies can be
brought intuv Standard Practice. At a meeting in
October, 1980 with NBS and members of the hydrau-
lic shgring industry it was agreed that reason-
ably simple charts for the selection of
shores can be developed. This seems to be in
keeping with Cass® (6) recommendations for depih
to 14 or 15 ft. There is no question that the
resulting system would be greatly over-designed 178
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Pﬁgo Location

16

16

16

18

19

19

19

19

20

&

(5) (1)
last two
lines

(5)(ii1)

(a)

(m)_
(o)

(p)

(t)

(aa)

(g8)

. DRAFT

at times, but the freedom to use Standard Prac-
tice for most work (2) and thereby not requiring
the services of an engineer seems to outweigh
the disadvantages of overdesign.

Timber shoring is properly located in the Guide-
lines; selection must be by an engineer. The
Guidelines are for the use of licensed profess-
ionals.,

The statement in parentheses is a vague perform-
ance specification which detracts fr~m a well
stated, precise paragraph.

Excavation below the bottom of the protective
element has merit; exactly how much to allow

is difficult to determine. Certainly
engineers can design specific protection for
unique circumstances, the Guidelines will help,
tut permlttlng excavation below the protectiun
device in Standard Practice w1ll require very
careful consideration.

"...with standards required by a-regisiered-arehi~
$eedy a registered professional engineer, or other
duly licensed er-rec.gnrised authority. .."

Twenty-four hours for short term seems most reascn-
able.

" Negotiable slope needs to be specified; 134:1 seems

reasconable.

How is a qualified person to be identified? Unless
there is a specific procedure anycne can claim to
be a qualified person. No objection if the quali-
fied person is permitted to use Standard Practice
only.

same argument; use 24 hours for short term.

Stable Slope. A meaningless term unless it is
arrived at by a licensed engineer. This term bhas
no place in Standard Practice!

Working loads are best relegatad to the Guidelines
where they can be dealt with by an engineer.
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Summary )
. '

There must dbe clear separation between Standard Practice
and bgses where an engineer has certified the procedure to be
followed.

It is recommended that Standard Practice be permitted to
a depth of cut of 15 feet; thls includes most excavation and
trenching work. At depths greater than 15 feet, or for special
work, the enginéér muct assume full responsidbility for the
design of the protective system. The 15 ft. depth needs verified.

Standard Practice must be written such that the protective
measures resulting from the application of Standard Practice
are observable, measurable, understandable by all parties (with
application of the regulations) and provide for the safety and
health of the worker. It is recognized that Standard Practice
may at times result in substantial overdesign, Put this would
not be new to the construction field.

It is anticipated that competent or qualified persons work-
ing for the contractor would select methods within Standard
Practice to protect workers, dbut that any deviation from Standard
Practice would need to be designed by an engineer. The engineer
is recognizadble dy a professional license.

Several items which need consideration: cons truction
vight of way requirements, toxic materials, safety program as
an item in the bid document, soil conditions and utilities in
the tid document and better safety education for all. The Task
Force final report lists other concerns.

. o (9)
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- RECOMMENDATIONS
Use Standard Practice to a depth of 15 feet.

Over 15 feet or where Standard Practice is changed an
engineer must assume full responsibility.

Standard Practice must be observable, measurable and
understandable by all parties and above all must be
effective. '

Competent and qualified persons workiﬁg for the contrac-

+or would select methods within Standard Practice but an -

engineer would be required where deviations occur,

Construction right-of-way needs to be considered.

Toxic materials need to be considered.

A gsafety program needs to be outlined in ihe bid documents.

Soil conditions and utilities need to be considered in the

bid documents.

Safety education is a must for all,
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RECOMMENDED CHANGES TO
WORKING DRAFT
SUBPART P
2/20/81

1926.650(d) Reword "Planks shall be installed in a manner to reduce the
probability of tripping."

(g) Need to define what is meant by "Exposed To Vehicular Traffic".

(i) To restrictive; does nnt allow for the driver to stay in vehicle
with cab protection. In most cases driver is exposed to a greater
hazard outside of his/her vehicle. Remove second sentence.

1926.651(g) Remove words "substantial stop logs cr barricades shall be
installed." Reword: If pcssible, the grade should be away from the
excavation, when mobile equipment is utilized or allowed adjacent to
excavations.

(i) Delete (This provision is covered under Air Pollution Standards).
(k) Delete (Should only apply to long term usage).

Delete (Any structural ramp of this type would norma]]y be in the project
plans and specificatiors).

(p) Support the 5' trench. Also consideration should be given to the
exit through pipes (48" in diameter and larger) in the trench. This
would eliminate the emergency exit on a ladder with mud on the boots.

(q) Start paragraph with words "Proper Shoreing".
(r) Delete: repetitive of (q).
(t) Delete: Does not define unstable soils; to restrictive.

1926.652(a) (2) Support 24 foot.
(2)(a) Support qualified person.

(3) Support 24 ft./and an engineer.

Table 1 5011 Type 12" or less T2'a greater Start S1o$ing
g: I M eve

B 3/4:1 11 3' level
c 1:1 : 1:1
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Notes: 1) Use of Normal Construction Equipment used in the Trenching operation
should not change the sloping requirements.

2) Type C: Soft Soils should not include cohesive soils defined under
. d

.

Page 12 Figure #2 Should be changed to consider depth at which slope would start.
' (See recommendations under Table 1).

Page 13 b. To restrictive.

Page 14 Table #2 More time for study is needed.

Additional comments:

1. Too much emphasis is placed on sheeting and shoring systems for semi-
permanent excavations, such as building foundations?

a) Concentration in regulation changes seems to be on building excavations.

b) Greatest need is for uniformity of enforcement, clarification of regulatic
and training of compliance officers is in open trenching projects.

¢) Regulations, even with proposed changes are still not simple enough for
average compliance officer to comnrehend. Regulations are not derinitive
enough ‘to accurately classify various soil types. Most charts are thrown
out window when decision as to bracing ic made. Most superintendents rely
on experience.

2. A1l backfill material is not soft or unstable, yet reqgulations assume so.
3. 1926.651(c) is redundant, is covered in several other regulations.

4, Short term trench opening should be less restrictive and should re-conside
the effect weather has on long term trench openir, in evaluating soil typ

Presented: June 16, 1981, Atlanta, Georgia

Comments Made by: Michael D. Maguire on behalf of A.G.C. of Kentucky which

represents Chapters in Louisville, Lexington and Paducah,
Kentucky.
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MCCLURG & ASSOCIATES, INC. [ CONSULTING ENGINEERS

June 25, 1981

Effisiency Production, Inc.
P.0. Box 24126
Lansing, Michigan 48909

Attn: Mr. John Cook

Re: Comments on "Working Draft of Suggested Revision
in Subpart P of the Safety & Health Regulations
for Construction based on Builaing Science Series
Report BSS 127" by Felix T. Yokel dated 2/20/81

1926.652 - Specific Shoring, Shielding & Sloving Requirements

(a) (1) a. Change to excavations less than & ft. (vs. 5 ft.)

(a) (2) Change to excavations greater than 24 ft. (vs. 20 ft.)
8. ... 'must be determined by an engineer’'.

(a) (3) Change to 24 ft. (vs. 20 ft.) and use engineer
(vs. qualified person)

(b) Standard Practice .
(1) Change to 7 days (vs. 24 hours) -(this needs
documentation or at least more study).

(4) (1) Determination of adjusted depth
(a) eliminate the 2' surcharge here and in Figure 3 (a),
therefore adjusted depth equals actual depth K as
determined by a qualified person
(b) eliminate the 2' surcharge in figure 3 (b), make
adjusted depth equal to actual depth.

Page 14 - eliminate Table 2. .

(Discussion - the 2' allowance for spoil piles is not
needed in many cases, e.g. paved streets - traffic
maintained; and is not enough in many other cases erring
on the side of danger. The design depth should be
selected by a qualified person based on actual field

L T
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conditions. This obviously includes spofl piles (which
may be 10 ft. instead of 2 ft.) and any other surcharge
loads which must be included in the estimation of

depth of cut. Table 2 is an effort to lay down empirical
rules for adjusting depths but it is not controlling and
merely will confuse field personnel. We assume thils
table is based on a Rankine or Coulomt theory for sloping
backfill utilizing a failure wedge of earth loading the
retaining structure. The actual depth would control
until you arrive at an exceedingly deep cut. For example,
if H = 20 ft., slope 1:1, acdjusted depth equals 3 times
H equals 60 ft., which means within the normal range of
excavation the actual depth of cut must exceed 60 ft.
before Table 2 controls. Hopefully in excavation
decisions of this magnitude an engineer would be
investigating a method of determining lateral earth
pressure based on engineering principles and accepted
soils mechanics data available to him and Table 2 would
be of no value to him.)

&) (1)

c. delete the reference to a 2 ft. surcharge allowance.
(Table 3 and Figure 3 (c¢) would probably be helpful
to field personnel who might be required to evaluate
the effects of heavy equipment in close proximit
to the trench excavation for depths up to 20 ft.

Page 11 - Table 1

Type B.medium soll should be we 30 1bs./ft3 in accordance
with generally accepted engineering practice. This covers
sand, gravel, sand-gravel, clayey sand-gravel and silty
sand with unit weights ranging from 100 to 140 1bs./ft3
and friction angles from 28 to 45 degrees. Soil
classifications exerting pressures greater than 30 1lbs./ft3
such as clay-silt, clays, uniform silts and hydrostatic
conditions are speclal cases which generally exert
pressures greater than 40 1bs./ft3 and require more
detailed analysis.

We also faill to understand why the "steepest allowable
slope" should be any different for depths greater than

12 ft. then i1t 13 for depths less than 32 ft. We propose
they shouldbe as follcxs in accordance with average angle
of repose, regardless of depth: '

Type . ..A 3/% horizontal : 1 vertical
B 14 horizontal : 1 vertical
.C 3 horizontal : 1 vertical
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(4) (11) Required Strength of Shoring Systems'

a. Change to - lateral pressure at the bottom of
excavation equal to the equivalent weight effect
(ve) in Table 1 times the depth of cut with lateral
pressure diagram appropriate to the construction as
determined by an engineer. (Discussion - the
present statement 1s an over simplification more
correct for closely cross braced sheet'ng, but not
applicable to trench boxes and nnt correct for all
cases of braced sheeting).

c. Delete the entire last =entence. Allowing a 33%
allowable stress increase would reduce the safety
factor against yleld fcr A36 steel to 1.12. This
approach is not recognized by any known building code
and if reasonable criteria is used for determining
lateral earth pressure it is unwarrantei.

(5) Special Provisions
(111) Excavation up to 3 f=. below the bottoxr of ....

1926.653 Definitions

(m) Long term excavations - which are open mor2 than
7 days.

(t) Short term excavations - which are open 7 days or
less.

Guidelines Supplementing Subpart P of the Safety and Health
Regulations for Construction

Page 22 ~ Section 2 Strength Requirements for Pre-Designed
Shoring Systems, Trench Boxes and Trench Shields
to be used in the Standard Practice.

2.1 Design of Shoring Systems

A. Delete the 33% increass in working stress. The
lateral pressures should be accurately estimated and
no distinction made in working stresses as to short
or long term loadiag.

B. Delete 1.3 times the working load - use 1.7 for short
and long term excavations.

2.2 Loads Acting oz Shoring Systems, Trench Shields and
T“rench Boxes™

2.2.3 Lateral Soil Pressures - See comment (%) (ii) a.
Trench boxes are designed on the basis of
yielding supports for active soil pressure rather
than passive pressures 2s in the case of cross
braced sheeting with nonyielding supports. This
entire section should be re-written to make this
distinction.
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'

Page 25 - Figure 1. Lateral earth pressure diagrams are for .
braced sheeting, this figure should bdbe revised or
supplemented with diagrams applicable to trench
boxes, i.e. triangular or prismatic not rectangular.

2.3.2 Rating Procedures

The annual renewal of this rating may be a worthy objective
but is impractical and not enforceadble. Why rot a
statement to the effect that it is the contracwtor's
responsibility to periodically inspect trenching

equipment and insure they are in satisfactory condition.

Page 37 Section 5 (b) Delete last se. . -nce allowing 33%
increase .

Section 5 (¢) Delete "1.3 times the working load for
short-term excavations.

Page 40 Add lateral earth pressure diagrams for the active
soils case utilizing Rankine and Coulomb earth pressure

solutions.
Respectfully submitted,
McCLURG & ASSOCIATES, INC.

Allcn J. eber, P. E
AJN/¢c)
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STATEMENT OF POSITION AND RECOMMENDATIONS ON REVISION
TO SUBPART P OF THE SAFETY AND HEALTH REGULATIONS FOR CONSTRUCTION

PRESENTED BY

THE MAJOR MANUFACTURERS OF TREMCH BOXES
AND TRENCH SHIELDS OF THE UNITED STATES

John B. Cook
Efficiency Production, Inc.

Wendell Wood
Griswold Machine & Engineering
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GENERAL STATEMENT OF POSITION

A review in detail has been made of the proposed revisions in Subpart P 1926.650 -
.651 - .652 and the attached guidelines and appendix.

This review was made by, and on behalf of, the major trench box manufacturers of
the United States, and represents their consenus opinion of the changes fn the

proposed standards.

It is our position that the intent to clarify and simplify, as it relates to the
revised changes of Subpart P, has failed, and in fact, has made it more confusing and
more difficult to apply in the field. The proposed design criteria as they relate
to trench boxes do not conform to accepted engineering practices, and at the proper

time we have specific recommendations for changes in the proposed revisions.




Page 1

1926. 650 CENERAL PROTECTION RELU REMENTS « NO COMMENT

1926.651 - SPECIFIC EXCAVATION REQUIREMENTS

PAGE
8 - tem (s)

Should read ... Portavle trench boxes or sliding trench shields

may be used for the protection of personnel. Where such tren._h
boxes or trench shields are used they shal) be designed, constructed-
and maintained in a marner which will provide gquivalent protection
to that provided by th» shoring required for the excavation as
defined by accepted en¢ ineering practice.

1926.652 = SPECIFIC SHORING, SLOPING AND SHIELDING REQUIREMENTS

PAGE
9 - fiem 22

Should read ... Qualified Engineer

10 - ‘“em b (2) b (3) Should read ... Engineer

10 - ftem (b) (3)

:IO - ftem (4) (1)

10 - item (4) (1) a

1n .

13 - ftem (11) a

Change to 7 days

Based upon the education, training and experience of our professional
engineers, ft is our position that there is no foundation in standard
practice for the application of an adjusted trench depth standard a;
delineated In section 1926.652 (b) (4) (i).

We ‘recommend that this section and it's tables 2 and 3 and figure 3
be eliminated in their entirety.

We recognize the importance of surcharge loads and it should be
dealt with within the recIm of accepted enginearing practice. We
recosmend the eiimination of section 4 1 - a,b, and ¢ and table 2.

Regarding table 1 on page 11 - type B medium soil should be (we)
30 1bs./F73 in accordance with generally accepted engineering practice.
Regarding slopes in table 1 page 11 - the steepest allowable slope
table, In our opinion, does not conform to standard engineering practice

Should read ... lateral pressure at the bottom of excavation equal to
the equivalent weight effect (We) in table 1 times the depth of cut with
lateral pressure diagram appropriate to the constructfon as determined

by an engineer.
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13 (1) ¢

13 (413}
Paragraph 2

13 (141) (a)

rage 2

®Ne object to the footnotes attached to table 1 as being too
technical and overly complicated for interpretation by field
personnel, and recommend they be simplified.”

The Yast paragraph of this section should read....shoring systems
shall be designed in accordance with accepted gangineering practices.

Should read... Shoring systems and trench shields shall be selected
in the field on the basis of accepted engineering practice.

Trench shields, trench boxes, and pre-fabricated strutwale assemblies
and other pre-fatricated assemblies shall be rated for the maximum

4 depths in Type A, B, and C soils in which they can be used and

selected accordingly.

16 - ftem (4) (414) (¢) Should vead.... prepared by an engineer.

16 - ftem (5) (111)

18 a

18 ¢

19m

190

19¢°
19 =

Should read ... Excavation up to 3 feet below the bottom of
sheeting, trench boxes, or trench shields, excavation up to 3 feet
below the bottom is allowa.le in short term excavations. (and we
agree with {tems a 8 b.)

1926.653 - DEFINITIONS APPLICABLE TO THIS SUBPART

Should read ... Accepted engineering practices, those requirements
or practices which are compatible with standards required by a
registered professional engineer.

We recommend the eliminatizn of this ftem.

Should read... Long term excavat'ons are excavations that are open
more than 7 days.

Should read... Negotiable slope is a slope on which a person can
egress from or ingr2,s to an excavation with relative ease and speed
to insure reasonable safety.

Should read... 7 days or less.

‘Should read... See figure 4. (Correction)
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2-2.18

22 -2.23

27 - 2.3.2

30

37 - 5. (b)

37 - 5. {c)

38 A.5.3.

ey »

GUIDELINES SUPPLEMENTING SUBPART P

v

First paragraph should read... Shoring systems, trench shields, and
trench boxes shall de designed in accordance with accepted engineering
practices.

Should read... Are not o exceed 1.0 times the allowable working
strusses....

Change 1.3 to 1.7

Should read... Lateral pressure at the bottom of excavation equal to
the equivalent weight effcct (we) in Table 1 times the depth of cut,
with laterai prassure ciagram apprupriate to the construction as
dete.ained by an engineer, and figure 1 should be eliminated.

We question how the annual renewal cf the rating can effectively be
accamplished.

“Is it the intent that Appendix A become a part of Subpart P2"

1f the answer is yes, and Appendix A 1s to become a part of Subpart P
we would 1ike to take exception to several specific items that, as
they were applied to Subpart P, do not conform to accepted engineering
practice.”

Should read... Allowable stresses should be determined 1n accordance
with the applicable standards.

Shouid read....Ultimate strength, rather than working stress design
may be used whenever such a procedure is stipulated in the applicadble

- standard or load capacity is determined by test. Ultimate loads

should be taken as 1.7 times the working load in accordance with
accepted engineering practice.

First paragraph 1s 0.K.

Add second paragraph, which should include a diagram covering the
active soil pressure case utilizing either the Rankine or Columb
solutions.
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ANSWERS TO KR. YOKEL'S QUESTIONS

No comment

No comnent

No comment on 24 foot limitation.
On question of should qualified persun be substituted for engineer...
“No, as 1t relates to this specific question. There are other areas
in the working draft where qualified person should apply.”

7 days. VMe do not need more conservative requirements.

We feel that the allowable slope in table 1 is not in accordance with
acceptable engineering practice and that the stable slope concept
should be used.

No comment

Yes, and should be conveyed as part of the definitions.

No comment

Yes

Yes

No conment

No

No - Statement should not be deleted.
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CORRESPONDENCE AND INFORMATION

re ' 195



e - J. H. KLEINFELDER & ASSOCIATES g

CARS . EATINTLOEE CEOTECHNICAL CONSULTANTS ALS TESTING DAVID C. MATNY
MICHATL [. MAMONEY ) 1991 OLYMAIC BOUAEVARD. SUITE 300
RCHARD M WANY WALNYY CRETK. CA 440

“415) 938-3410 TILEX: Y1286

July 10, 1981

Mr. Felix Yokel

U.S. Dept. of Commerce
National Bureau of Standards
Bldg. 226, Rm. Bl162
Washington, D.C. 20234

Subject: San Francisco OSHA Subpart P Workshop
Dear Felix:
Listed below are my comments on the workshop and OSHA Draft.

General

I like your idea of an industry committee representing Contractors,
Engineers and Workmen carrying the final draft to the powers that
be in OSHA. This would have to be a well balanced committee.

I imagine A.G.C. would represent contractors, ASFE the design
profession, but I don't know who would represent the workmen.

Specific Comments

1. I am not sure that those representing labor are informing
their people that following the "standard of practice” or
an "engineered” system will only reduce risk, not eliminate
it.

2. Section 1926.651 (P)
. 5 ft. exit requirement sounds reasonable
. Wide excavations could be exempt
. I am not sure ab>ut large pipes
. Negotiable slope may be difficult to define

3. Section 1926.652 (a) (2)
. I don't believe that the standard of practice should
go below 20 ft.

. An exploration program should be required in
excavations deeper than 20 ft. In some cases
it may be wise to have a geologist involved as
well as geotechnical engineer. The geol./engr.
should determine the design parameters. If a
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FELDER & ASSOCIATES Mr. Felix Yokel

July 10, 1981
Page 2

professional engineer is required to design the
shoring, he should be an engineer qualified in
the area of shoring design. 1If you are not going
to require a qualified engineer, some checking
mechanism should be set up, requiring the
signatures and dates of the designer and the
checker. (A protessional engineer may be
required by law in some states).

Section 1926.652 (b) (1)

. Short term excavation cannot be dropped without
revising your design loads. 1 can see the
desirability to drop it in some localities, but
not nationwide. Maybe it could be increased to
3 days. Many changes can occur in 7 days.

Page 11, Table 1 _
. The "stable slope” concept must be kept since
the standard cf practice is not conservative
enough to be used blindly.

Page 12, Figure 2
. Four (4) ft. seems to be working in California.

Section 1926.652 (b) (4) (ii)
. I see no probler with the existing foruat.

Section 1926.652 (b) (5) (ii)
. No comment

Section 1926.652 (b) (5) (iii)
. The sentiment was for 2 ft.

This work is normally out of the Architects field.

I like the idea of having a competent person in the field.
Certainly the designer will not be in the field.

Maybe it could be replaced with "soil or rock movement
that can cause physical harm to workers."

014 Section 1926.651 (c)
. No comment

1 appreciate the opportunity of attending your workshop.

Sincerely,

J. H. KLEINFELDER & ASSOCIATES

. I( 197
James H. Klejnfelder
JHK:dc President E\S
cec: Bill Zoino A




DRAFT |

DISCUSSION OF

WORKING DRAFT OF SUGGESTED REVISION 1IN SUBFART P OF

THE SAFETY AND HEALTH REGULATIONS FOR CONSTRUCTION
BASED ON BUILDING SCIENCE SERIES REPORT BSS 127

by Felix Y. Yokel

by

BUILDING AND CONSTRUCTION TRADES DEPARTMENT AFL-CIO
JACK L. MICKLE
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DRAFT

Dr. Yokel is to be commended for his efforts to improve ugpon
the Occupational Safety and Health Administration, (OSHA), 29

CFR Part 1926. Subpart P, Excavation, Trenching and Shoring Reg-
ulations document.

The Building and Construction Trades Department, AFL-CIC Las
been supportive ¢f and assisted Dr. Yokel, where possible, since
he began work on .this project with the National Bureau of Stand-
ards in June, 1976.

in January, 1977 the B&CTD began the planning stage of a
"Trenching Fazard Identification Task Force”™ , hereinafter called
the Task Force, to help the NBS obtain employee input aimed at
hazard identification. In March, 1977 the Task Force met for a
four day "retreat” type workshop; the six labor and management
members brought with them 182 years of experience in trenching
and related work. The charge was "to identify procedures and
conditions that create safety hazards during excavation and
trenching operations”. Others present for the deliberaticns
were Jim E. Lapping, Director of safety and Health, E&CTD as
r.oordinator; Felix Y. Yokel as Technical Observer for the NEBS
and Jack L. Mickle, Chairperson. The final repert (1) was filed
with the NBS in April, 1977. The final rerport appears in append-
ix G of NBSIR 80-1938 (2).

In September, 1978 Dr. Yokel (3) presented the preliminary
findings and recommendations of the NBS study. Out of that two-
day workshop came the agreement for this series of workshops to
bring the results of Dr. Yokel's NBS study to the attention of
labor, management and engineers in the field. Actually the
essence of the working draft we are using for this workshop was
printed in the Concrete Pipe News (4) in April of this year.

Since the 1978 workshop the B&CTD has responded to a nuaber
of requests for criticisms of drafts by Dr. Yokel.

Numbers in parentheses refer to references given ut the end of
this paper.

(2) 199
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Two premises underlie all remarks and criticisms given in
this vzitique:

Trat the worker be assured of safe and healthful .
working conditions, and

that the journeyman worker and the compliance
officer as well as the management represertative
be able to fully understand the precautions that
have been taken and the protective measures that
have been providec to assure worker safety and
health, or that the safety of the worker on the
job be placed in the hands of a licensed profess-
ional.

The first premise is spelled cut in the preamdble of the
Occupational Safety and Health Act of 1970.

The second premise assumes that an avérage journeyman or
compliance officer, using the official OSHA regulations govern-
ing excavation and trenchir.g safety, can determine whether or
not the safety provisions on any jobsite are in compliance with
the appropriate regulations. If the provisions are not “"stand-
ard practice”™ as outlined in the regulations then there must be
a certificate issued by a licensed professional which assures
the worker that the jobsite safety and health measures have been
designed by and certified by the licensed professional.

There are undoubtedly many "competent persons” and "quali-
fied persons™ who are quite capable of designing a safe worksite,
but how are they to be identified by the worker or compliarce
officec? The license is the evidence. All licensing laws have 4

-
————

!
|
i
i

encountered competent or qualified persons and have eventually
incorporated them into or excluded them from practice. While
there are probably quite capable people who know a great deal
about medicine or law, the prudent individual seeks the licensed
practitioner when medical or legal opinions or services are
sought.

Actually suggesting that registered engineers need to be
consulted is not new with this suggestion. Thompson and Tanen-
baum (5) rescommend substantial involvement of registered engin-

(3)
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DRAFT

eers in construction activities requiring trenching or excav-
ions. '

In view of the foregoing, this discussion will be concerned
wi'th only the first 20 pages of Dr. Yokel's working draft which
outlines "standard practice”. Even porticns of the first 20
pages probably belong in the "guidelines"™ which have been in-
cluded to assist professionals. It is also assumed that only
the "standard practice” will event..lly be recommended for in-
clusion in the OSHA regulations Subpart P; Lr. Yokel has indi-
rectly suggested that by what was included in the article which
he co-authored in the Concrete Pipe News (4).

(&)
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CUMNMENTS ON SELIECTEL iTE)S CN PAGES 1-20 OF THE VWORKING DRAFT

Page Location Comment

1 item 3

2 item 5§

2 last
line

3&4 Al
Issues

5 ()

5 (1)

6 (j) 2nd
para.
line 8

6 (c)(1)
iine 3

) (c)(2)
line 3

8 (1)
line 2

8 (o)

g . (p)

T.boxes. It is addressed to contractors, shoring
manufacturers and engineers...” Why address it to
the contractor unless the contractor is also an
engineer?

*...Which would aid field personnel and contrac-
tors in the selection of shoring.” Once again,
these persons are going to be dealing with the
standard practice unless they are licensed pro-
fessionals in their own right.

Note that a qualified person is not an engineer
(recognizing this as just an example)

The items listed on pages 3 and 4 will be consider-
individually as they encountered in the text.

».be provided with and shall be insiruexed (re-
quired) to wear ....

.++.shall be permitted under loads bandled by
power-ahoveliay-derrieksy-er-heistas (equipment).
This item is too specific for not listing all
equipment which is used to handle loads; for
example, backhoes are not listed.

«»+0r the shoring system, and shall imerease-pre-
teesien-againss-siides-and-eave-ina-if-neceaearyy
(see that all work in the excavation shall cease
until necessary precautions have been taken to
safeguard employees.)

v..8hall be effectively stored and retained at
least @ (3) feet or more from the edge of the
excavation.” The Task Force specifically stated
that 3 feet was necessary for proper protection.

"...may use effective barriers er-eiher-effaresive
retaining-deviees-in-iieu~-shereef in order...”
Task Force recommended extending tight sheeting
above ground level as an effective barrier. Twelve
to 18 inch extensions were discussed.

*.. equipment, the’ shall be desigmed-and construct-
ed by qualified persons...” Design implies work
done by a licensed profassional,

This item is silent with respect to straight sided
pler holes; some confusion has arisen because 19264
straight sided holes are covered elsewhere.

When employees are required to bde in trenches &
€523 feet deep....” Leave at 4 feet,

(5)
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Page
8

10

10

Location

(s)

(a)(1)a

(«)(2)

(a)(2)a
line 3

(a)(2)vp
Figure 1

(a)(3)

(v)(1)
line §

PRSPPI

DRAFT

Comment

®...boxes or shields are used they shall dbe de-
signed (and certified as to use Ly a professional
engineer and shall be maintained in a manner which
will provide protection for the worker.)™ Strike
the balance of (s).

Excavations less than 5 ft. deep, except when exam-~
tnation-ef-4he-ground-by-n-eompeient-person-indi-~
eaies-that hazardous ground movement may occur.”

"Excavations from 5 ft. to 20 ft. &(2U4-£f%+2} deep..”
Why consider 24 feet? A better choice might be
15 feet for Standard Practice. Thompson and Tane-
baum data (5)indicate that 87 per cent of the fat-
alities and injuries occur in excavations less than
c0 feet deep and that 72 per cent occur in those
less than 15 feet deep.

Hinze and Carino (2) state in their summary that
their "..study showed that most trenchwork is be-
tween 5 and 15 feet deep with the trench width
usually being about 3 feet.”

Cass (6), speaking about the stacking of two stand-
ard 7 ft. aluminum hydraulic shores, notes that
where the trench is over 14 feet deep (page 68)
"other shoring systems should be applied” and on
(page 72) "Maximum trench degth. this method, is
15° (4.58 m). Over 15' (4.55m), see Fig. 60.2,
multi-type shoring.™ Multi-type shoring shown on
Fig 60.2 is a different system using aluminum
hydraulic shoring and plywocd bdacking.

A maximum depth of 15 feet for Standard Practice
seems appropriate.

*"..sloping requirements must be drtermined by an
engineer t(a-qualified-person?ie”

May lead an individual to believe that FOOTING A
is not a cause for concern; this could be danger-
ous. It is worthy of note that the role of the
engineer has not been challenged at this point
where property damage as well as personal injury
is possible.

See comments under: page 9 (a)(2). Fifteen ft.
depth may be a better limit for Standard Practice
rather than 20 ft.

The distinction between short-term and long-term
is very difsilcult to reckon with; virtually no
firm data exiuvts. Not only stresses in the mass
vary with time, but environmental factors may be
ceritical. Twenty-four hours seems more logical
than seven days.

(6)
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Page Location

1

12

13

13

13
13

13

16

bottom
of page
last two
lines

Fig. 2
Case IV

DRAFT

Comment

There may be some merit to allowing steeper slopes
in some cases. The Task Force indicated that
slopes flatter than 1:1 were probably not necessary
for worker safety. Slopes of l:il were recommended
for most conditions.

This particular configuration should be made a
part of the "guidelines”™ proposed by NBS. While
the configuration looks good on paper, it may be
difficult to understand and/or enforce in the
field. If included in Standard PFractice the 3 ft
max bank should be retained.

(b)(4)(1)b. See the first four lines at the top of page 13.

Table 2 is necessary in Standard Practice only if
Fig. 3(b) is retained. Moving the option shown
as Fig. 3(b) to the Guidelines removes the need
for Table 2 which is confusing and also removes
the need for special tables and figures outlining
the placement of shoring in the lower part of the
ditch.

(b)(4)(i)c. For Standard Practice it may be worthwhile to

(ii)b.
(ii)c.

(i)

b.

include all surcharges, including allowances for
heavy equipment, in the adjusted depth. The Task
Force recommended a minimum of 300 pounds per
square foot for surcharge. Dr. Yokel has greatly
simplified Table 3 but it still can be confusing.
Moving Table 3 to the Guidelines and greatly in-
creasing the surcharges to allow for heavy equip-
ment may lead to "overdesigned” shoring and
shields, but Standard Practice would thereby be
greatly simplified.

The Task Force recommended a 50C 1b gravity loacd.

This statement is not clear. Does this mean a

240 ft-1b impact load per square foot? The entire
(ii)c. should become a part of the Guidelines and
removed from Standard Practice.

This entire section devoted to the required
strength of shoring systems, trench shields and
trench boxes needs to be moved to the Guidelines.

If some of the previous suggestions are followed,
hydraulic shores and other assemblies can be
brought into Standard Practice. At a meeting in
October, 1980 with NBS and members of the hydrau-
lic shoring industry it was agreed that reason-
ably simple charts for the selection of

shores can be developed. This seems to be in
keeping with Cass®' (6) recommerndations for depth
to 14 or 15 ft. There is no question that the
resulting system would be greatly over-designed

(7)




Page

L 16

16

18

19
19

19

19
19

20

-

Location

(5)(13)
last two
lines

(5)(iii)

(a)

(m)
(o)

(t)
(aa)

(gg)

DRAFT

at times, but the freedom to use Standard Prac-
tice for most work (2) and thereby n»ot requiring
the services of an engineer seems to outweish
the disadvantages of overdesign.

Timber shoring is properly located in the Guide-~
lines; selection must de by an engineer. The
Guidelines are for the use of li.ensed profess-
ionals.

Tine statement in parentheses is a vague perform-
ance specification which detracts from a well
stated, precise paragraph.

Excavation below the bdottom of the protective
element has merit; exactly how auch to allow

is difficult to determine. Certainly
engineers can design specific protection for
unique circumstances, the Guidelines will help,
tut permitting excavation below the protection
device in Standard Practice will require very
careful consideration.

“".+..with standards required by a-regisiered-arehi-
4eeiy a registered professional engineer, or other
duly licensed er-reeognised authcrity. .."

Twenty-four hours for short term seems most reason-
able.

Negotiable slope needs tc be specified; 14:1 seems
reasonable.

How is a qualified person to be identified? Unless
there is a specific procedure anyone can claim to
be a qualified person. No objection if the quali-
fied person is permitted to use Standcrd Practice
only.

sam2 argurment; use 24 hours for short term.

Stable Slope. A meaningless term unless it is
arrived at by a licensed engincter. This term has
no place in Standard Practice!

Working loads are best relegated to the Guidelines
where they can be dealt with by an engineer.
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Summary

There must be clear separation between Standard Practice
and cases where an engineer has certified the procedure to be
followed.

It is recommended that Standard Practice be permitted to
a depth of cutl of 15 feet; this includes most excavation and
trenching work. At depths greater than 15 feet, or for special
work, the engineer must assume full resporsibility for the
design of the protective system. The 15 ft. depth needs verified.

Standard Practice must be written such that the protective
measures resulting from the application of Standard Practice
are observable, mearurable, underctandable by all parties (with
apolication of the regulations) and provide for the safety and
health of the worker. It is recognized that Standard Practice
may at times result in substantial overdesign, but this would
not be new to the construction field.

It is anticipated that competent or qualified persons work-
ing for the contractor would select methods within Standard
Practice to protect workers, but that any deviation from Stancdard
Practice would need to be designed by an engineer. The engineer
is recognizable by a professional license.

Several items which need consideration: construction
right of way iequirements, toxic materials, safety program as
an item in the bdid document, soil conditions and utilities in
the bid document and better salety education for all. The Task
Force final report lists other concerns.

(9)
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RECOMMENDATIONS
Use Standard Practice to a depth of 15 feet,

Over 15 feet or where Standard Fractice is changed an
engineer must assume full responsibility.

Standard Practize must be observadble, measurable ard
understandable by all parties and above all must be
effective.

Competent and qualified pefsons working for the contrac-
tor would select methods within Standard Practice but an
engineer would be required where deviations occur.
Construction right-of-way needs to be considered.

Toxic materials need to be considered.

A safety program needs to be outlined in the bid documents.

Soil conditions and utilities need to be considered in the
bid documents.

Safety education is a must for all.

(9v)
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Amsnd the definition of lxcnvutton. Trenches, Barthwork in Section
15604 to read:

Bxcavation, Trenches, Larthwork.

i(A) Bell Hola. An additional axcavation made " to tha aides or
bottoa of a tranch to provide additional work spac.

(B) Bellad Excavation. A part of a ahaft or footing
excavation, usually naar tha bottoam and bell-shaped, that makes the
cross-sectional area at that point larger than that above.

(T) Braces for Excavations. The horizontal members of the
shoring system whose ends bear against the uprights or stringers.

(D) Earthwort. <The process of excavating, moving, storing,
placing, and working any type of earth materials.

(E) Excavation. A man-made cavity or depression in the earth's
surface, including its sides, walls, or faces formed by earth
rea.val and producing unsupported earth conditions by reason of the .
excavation. I!f installed forms or similar structures reduce the
depth to width relationship, an excavation may become a trench.

(F) Bard Compact. All earth material not classified as
running. er-unstabler

{G) Qualified Person. A perscon designated by the ewployer who
by reason of experience or instruction is familiar with the
operaticn to be performead and the hazards involved.

(H) Running. Barth material whose angle of repose is
approximately 2ero, as in the case of soil in a nearly liquid state,
or dry, unpacked sand which flow; freely under slight pressure.
Running material also includes loose or disturbed earth that can
only be contained with solid sheeting.

(I) Shaft. An axcavation under earth's surface whose depth,
aither horizontal or vertical, is much greater than its
cross~-gsectional dimensions such as those formed to serve as wells,
cesspools, certain foundation footings, and under streets,
railroads, buildings, etc.
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J) Sheet Pile. A plle, or sheeting, that m2; form one of a
eontinuous interlocking line, or & row of timber, concrete, or steel
giles, driven in STose contait to provide s tiaFi wall fo teslst tre

ateral pressure of water, adjacent earth, or other materials.

p—

’

. (R) Shore (Strut). A supporting member that resists a»
coapressive force {mposed by a load.

{ ) Shoring System. A temporary structure for the support of
esarth surfaces fornad as a result of excavation work.

(M) Sides, Walls, and Faces. The vertical or inclined earth
surfaces formed as & result of excavation work.

(N) Sloping ef-Bareh. PThe-angle-with-the-horizontai-whieh-a
partieuisr-cazth-moteriai-wiii-stand-indefinitely-vitnout-movemenss
A method of excavation whernby the faces of an excavation or trench
ace laid back to provide protection from moving ground.

(0) Spoil. The earth naterial that is removed in the formation
of an excavation.

(P) Stringers, The horizontal members of the shoring systenm
whose sides bear agairst the uprights es-easth,

(Q) Trench. Shali-mean-an-exeavatien-in-whieh-the-depth
exeeeds-the-average-width-ef-its-eress-seetions—-Execavations—-that
are-mose~-than-3S-feet-wide-at-the-botteny-shafes;-tunneisy-~and-mnine
exeavatiens-are-nobt-trenehesy A narrow excavation made below the
surface of the ground. In general, the depth is greater than the
width at the bottom, but the width of a trench at the bottom 1S not
greater than 15 feet.

(R) Trench Jack. Screw or hydranlic type jacks used as cross
bracing in a trench schoring system,

(S) Trench Shield. A shoring system generally composed of - fjn
steel plates and bracing, welded or bolted together, which supgort
the walls of a trench from tne ground level to the trench botton of
which can be moved along as work progresses,

.~ D

-

4Pr-~¥nseabdliey-as-used-{n-Artieie-5r-~-Earth-noterial-other-than
eunning-thaty-because-ef-dts-nature-or-the-infiuence-of-reiaced
eonditionsy-cannet-be-depended-upon-teo-remain-¢n-place-witheut-extre
supporty-sueh-as~-vouid-dbe-furnished-by-ga-systen-of-shorings

(T) Uprights. The vertical members of the shoring systen.
(U) Waler. A structural member in a horizontal or nearly
horizontal position used for stiffening or securing other components

of concrete forms, excavation sheeting, or similar temporary
structures.
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Adopt new Saction 1548 to read:

2548, Excavations. ' -

» (3) Scope. Sections 154@(b) through (n) and 1541 apply to all
arcgvations, tronches, shafts or earthwork and establish essential
requirements and minimum standards of safety 1n earth excavation
work.

NOTE: (1) Whenever the term "excavation(s)® is used it also
applies to trenches, shafts and other earthvork.
2) For additional shaft and Incline excavation detalls, aee
ons 42 and 15413,

) For additional earthwork excavation detalls, see Sections
1544 through 1547 which gg§Ty to such work locations as borrow pits,
road or dam construction sites and similar work areas,

(4) The Orders in this Article do not apply to work covered by
the Mine Safety Orders or the Tunnel Satety Orders.

Sect]

{b) Preparations.

1) Prior to opening an exciv..ion, the emplnyer shall
determine whether underground installations Such &S, Sewer, water,
fuel, electric lines, telecommunication lines, etc., will be
encountered, and if so, where such underqround installations are
located.

{2 When the excavation work approaches the approximate
crossinc or parallel location of such an underground installation
and danger of accidental contact ¢r sisturbance is possible, the
exact location shall be determineu by appropriate means before
proceedinl. When it Is uncovered, adequate protection shall be

provides for the existing installation.

3 in the area
invol of propose orking Lours
prior td the start o£ excavation work, A —

Exception: EPEmergency repair work to underqround facilities.

4 T.ees, boulders oles and other surface encumbrances
located so as to create a hazard to empioyees involved [n excavation

) Wwork, or in the vicinity thereof at any time during operations
; .baIf De removed or made sale before excavating 1s bequn.
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e xposure. -

Mo employer shall cause or permit his eaployees to work in
or adjacent to any excavation unt a4 reasonaocle exarinatior o. sane
has been made by a8 qualified person to Ceternmline that no
Zecognizable conditions ex15t exnosing them to Injury from possible

ovin round.

2) Excavations shall be Inspected by a qualified person after
every ralnstorm or other hazard-increasing occurrence and the
protection against slides and cave-ins shall be increas~d, [°
necessary, before employees are permitted to enter the excavation.

{d) Protection. Employees who must enter excavations S feet or
more in depth shall be protected by 8 system of shoring, sloping of
the ground, benching, or other effec*ive means as provided by these
Orders. Protection for employees who must work In excavations less
than 5 feet in cepth shall al<o be orovided when examination b, a
qualified person ilndicates that hazardous Qround movement may De

expected,
(e) Spoil.

(1) Excavated material shall be prevented from falling back
into che area where emplo/ees are working. 7This sha.l be done by
locating the spoil at a distance from the edge of the excavation
consistent with the character of the material and the nature of the
operations, but unless otherwise contained, in no case shall be
excavated material be olaced closer than 2 feet from the edge of
excavations.

2) No method that disturbs the soil that is in place (such as
driving stakes) shall be used to contain the spoil material.

(f) Supervision. Excavation work and work {n an excavation
shall at all times be under the immediate supervicion of someone
with authority and qualifications to modify the shoring, sloping or
other sys:em or work methods as necessary to provide greater
safety. Such modification shall not permit the specific dimension
requirements of other Orders to be less restrictive than shown
except as permitted by Section 1541(a)(6). This person shall
exanine the material under excavation and improve the shoring or
other methods beyond the minimum requirements, a4s necessary, to
Jdnsure protection of workers from moving qround.
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A& ,.
{g) Access. ot ”‘;:,’}‘L ’ [r‘o'

{1) A convenient and safe means of access shall be provided for
erployees to enter and leave an excavated area. Thls shall consist
of a stairway, er or ramp securely fastened {in place at suitably
’pafabd or protected Jocations where srployees are working,

(2) When employees Are required tc be In trenches 4 feet or
more In depth, a sale means of access shall be provided and located
80 @S tO reguire no more than 25 feet of lateral travel,

Exception: In utility trenches less than 5 feet in depth, earth

———

ramps or steps are acceptable provided that they are not more than
75 feet on centers.

th) Crossings.

(1) Trenches shall be crossed only where safe crossings have
been provided.

{(?) When walkways or bridges are provided across excavated
areas, they shall be provided with stancard quardrails and toeboards
wihen the depth of excavation exceeds 7-1/2 feet,

(1} Excavators. An erployee working in the vicinity of
operating excavating egquipment ashall be reguired to work in a safe
position such that the employee is not 1n danger of falling intoc or
otherwise contacting the machine's moving parts.

(3) Undermining.

{1) No excavation work shall take place below the level of the
base of an adjacent foundation, retaining wall or other structure
untlil it has been determined by a quallified person that such
excavation will in NO way Create a hazard tO WOrkers or unt:il
adejuate safety measures have been taken for the protection of
workers. )

2) Undermined sidewalks and/or pavements shall be supported Lo

safe carry all antjcipated loads,
(3) 1f the stability of adjoining buildings or walls is
endangered by excavations, either shoring, oracing, underpinning, or

other method affording egquivalent protection for workers shall “be
provided as necessary to ensure their safety. All such systens

shall be inspected daily ¢r more often, as ccnditions warrant, by a
guaii!xeaAperson and the protection etfectively maintained.
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k etaini wa

(1) Mo exist!

‘ 1

ng wall er other structure shell be made by resson e

of an excavation or back to function as & retaining wall unt
eternined that such wa

wWherever a permanent retaining wa

tbor.ry shoring system of this Article, Is constructed to hold any

{%_ﬁ of an excavation that might endanger workers, such wall shall
designec and constructec to effective.y resist all existing and

expected loads.

Standards cf design shall be comparable to those of
the Callf{ornia Acministrative Code, Title 24

4, Buildin Standards, or
any comparable local bullding code of egual or g-eater
restrictiveness.

1
P
(1) Barriers at Unattended Work Locations.
(1) Means shall be provided to prevent mobile equipment from
{nadvertently entering excavations,
{2)

Adejuate physical barrier orotection shall be provided to
prevent employees from falling into excavations.

(A) Al]l wells, pits, shafts, czissons, etc., shall be
barricaded or securely covered

{38) Upon completion of exploration and similar operations,
temporary wells, pits, shafts, etc., shall be backfilled

(m) Water Accumulation.

(1) Divcrsion ditches, dikes, or other effective means shall be
used to prevent surfz :

: water from entering an excavation and to
provide adezuate drainca3ye of the area adjacent to the excavation.
(2) 3

Accumulations of water in excavations which endanger the
stability of those excavations or pose a hazard to employees shall
be contro sed Setore further work progresses.

d

/ﬁ.
2 {gi Vibrations or Superimposed Loads. Special safetv
provisians consisting o

aaaxtgonoi bracing or other effective means
shall be taken at excavations adjacent to streets, railroads

1 or
sources of external vibrations or suparimposed loads. Simi.ar

rovisions shall be taken in excavations made in areas that have
dbeen previously filled.
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Adopt nev Section 1541 to read:

}541. !borgng, gléglng and Benching Systems,
{a) Generasl, : '

unction,
) Where a shoring systzm 3 be designed and
installed to sustain all existing and expected loads.

(3) Provisiors shall be made by the erployer to prevent {njury
to employees engaged in the installation of shoring for trenches and
ocher excavations, In trench work this may b.: done by providing and
requiring the use ot devices that will allow upper cross braces to
be_placed from the ground surface before employees work in the
trench at those points. In deep trenches requiring additicnal
braces, workers shall then progress downward rotected by crnss
Braces that The reverse
procedure sha when removing shoring.

(4) No p.rt of the shoring system of any excavation shall be
rexoved untll effective means have been taken tn avoid hazards to

employees from movin round.
ZSE I! a newzi insta'fca masonary or concrete wall {s to be
depenced upon for protection against movaing qround, it shall have

attained adeguate strength to sustain resulting pressures before
employees are permitted to enter. T~

6) 1f the excavatlion Is deeper thgn 20 fee;llr an alternate y/
shoring, sloping or benching system of 6éqmbination thereof is to be
used, a civil engineer, currently regqistered in California, shall
prepare detailed plans showing the materjals and methods to be

used. See Appendix Plate C~22.

Exception: Sloping or benching as permitted by this Article.

(A) Where alternate shoring, sloping, or benching systems are
used, the engineer's detailed plans shall be available for
[ngpect!on by the Division at the work site.

B Em>loyees must be adequately trained in the safet
precautions and hazards associated with the alternate shoring,
sloping, or benching systems used. -

C) 1The written Code of Saie Practices regquired by Section 1509

ahall be revised as appropriate to incorporate the enginzer's
recommendations.

{b) Stendard Shoring System ~ General,
. g!: %horing shall be installed in accordance with Tables 1 or 2
of these Orders or as cdetalled in plans and specilications preparecd
eer current Teqistered In Callfornia. Gee

gg rendix Plate C-: or engineering criteria.
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(2) 80114 wood sheeting or wood sheet-pili shall be not less
han 2=inches In thickness. owever ood 1 gZE-!nch !n

ckness may be substituted.
3) Wood uprights shall be not less than 2 inches by 8 inches.
} Wood braces and diagonal shores (struts) shall not be less

than 4-inch by 4-Inch material and not subjected to compressive

gtress in excess of values gqiven by the following formula:

§ = 1332 - (28L/D)
Maximum Ratio (L/D = 58

Where L = length, unsupported, in inches
and D = least side of the timber in inches
§ = allowable stress in pounds per
souare inch of cross section,

(S) Diagonal shores (struts) shall be wedqged or cleated at the
bulkhead end, and, if bearing on_the ground, shall not impose loads
in excess of test-determined soil-bearing values, or in the absence
of test data, those gqiven 1n Plate C-22 of the Appendix,

NOTE: Allowance should be made for the horizontal component of
force.

(6) Diagonal shores (struts) shall not be placed at an angle
qreater than {45 degrees with the horizontal,

{7) WwWnen tie rods «4re used to restrain the top of sheeting or
other retaining systems, the rods shall be securely anchored.

(8) When tight sheeting or sheet-piling is used, full loading
due to ground water table shall be assumed, unless prevented by wee’
holes, drains or other means.

{(9) Additional stringers, ties, and bracing shall be provided
to allow for any necessary temporary removal of 1ndividual supports.

(18) 1f nonstress grade lumber is used for sheeting and lagging,
the following thickress and spacing requirements shall be observed:

Minimum rough thickness Maximum spacing
of sheeting or lagging of shoring
2 inches feet -
3 inches T feet

1) All hydrarlic shoring systems shall be installed, tested
and maintained iIn accordance with the manufacturers’ recommendations
or in accordance with good engineering practice.
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{e) Trench lﬁor:ng Systeas.

e

1 Trench shorling systems shall be installed in compliance
with Section 1541(b) an this section.

') Shoring systems In trenches s iI consist of uprights held
ig9i opposilLe each other against the trench walls 51 Jacks or
orlzontal cross menbers (braces] and, 1f required, lonqicudinal

Bsalers (stringers/walers) as requlired In Tables 1 and 2
(3 Uprigihts shall be Installed paralle]l with each other.

4 A shored tranch shall not be gslcped in excess of 15 degrees
from vertical.

{5) Uprights shall not be less than 2 inches in nominal
thickness.

Exception: Plywood panels at least 3/4-inch thick may be used
pehlnd the uprights in order to hold loose material not likely to
{mpose heavy Joads.

(6) Uprights shall extend to at least the top of the trench and
to as near the bottom as permitted by the material being installed,
but not more than 2 feet f-om the bottom.

Exception: When running soil is encountered, shoring shall
evtend to the bottom.

(7) Cross braces shall consist of metal screw-type trench jacks
with a foot oI base ¢n each end of pipe, or txmbers_place&
horizontally and bearing firmly against uprights or stringers.
Hydraulic metal braces may also be used. See Tables 1 and 2.

(3) Tne minimunm number of horizontal braces, either jJacks or
timbers, reguired for each pair of uprights shall be determined b
the number of 4-foot zones Ento which the depth of the trench may be
divided. One horizontal brace shall be regquired for each of these

zones, but in n> case shall there be less than 2 braces. Trenches,
the depths of which cannot be divided equally Into these standard

zones, shall have an extra horizontal brace supplied for the short

renaininy zone, if such 2one ig greater than 1/2 the {-foot unit.
n no case, however, shall the vertical spacing of horizontal braces

De spaced qreater than 4 feet center to center. Minor temporary

shifting of horizontal bracigg will be permitted when necessary for

the lowering of materials into place.

) The dimensions and spacing of the elements of the shoring

systen shall be governed by the depth of the trench, type of soil

encountered, and other special conditions of the site, but In no
ovVide f

‘case shall they pr« ess strength than the members ste n the

Zo!!ov ng tables which are to be consldered as a minimum regquirement.
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TABLE 2
SHOMING FOM AURNING SOIL

Strirgary (Walcrs)

. [10Y aues —
Alwsinas Pipo and Steul Pipo and
» #oussoncal Mosisontal " Nydiaulic Systis. Wydiaulic Systo ms Veiticle
¢ Spacing (f3) Spacing (It} sisv ﬁ....:_. Tronch Wan. Dis. | Mux Trench Man. Dia. Spacing
fan) wWideh {fc) {in} Wadth ft) {in) {te)
EY ) [NT7 . s ] 2 . n ]
e 10 3 10 3
r8ce )0 Salid [ (3 [ | ] LY [ 3 2 [ ]
axs 13 ] [ ] 2
*
r 10 to )2 Selid 4 626 [ ] LY [ 2 4
axns 19 3 [ E LY
.1 12c0 18 | selie 4 oxé . b 1N 3 2 4
axs 19 ) [ )
vt 19 t0 30 [ T3V ] [} [ 2 1] 10 ) [ P LY 4
a0 13 » [ ] )}
ioxs0 20 4 10 »n

GENERAL NOTES

« Netal pipe breces permitted by thess Orders shall be Schedule 40, or
oguivelant, and Lastsilotion shall be &8 requised by theso Ovdess.

Timber to be “Sslected Lusber® quality, (Sse Defiaitions - Sectioa 13504).

The Braces specified in Tables ) and 3 apply oxly to tienches as
dofined in thees Osdesc.

+ Tiabes swsbers of squivalent "Section Modulus® (fequired) may be

sunptitutad for uprights sad atringess.

in lieu of the sbove metal shoring systeas, the use of properly

maincsined hydrsulic mecsal ahoring units with eguivelans strength
18 acceptable.

Reproduced from A
best available copy, ©
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{8) Protective Bhields and Welding Nuts,

{1) If protective shields or welding huts are used to protect
workers, they shall be constructed o0f steel or other material that
will provide protectior. at least equivalent to that atforded by the
Eptcria!s specified In Tablcs 1 and 2.
_ {(2) Plans and calculations prepared by a civil engineer j?

eurrently registered in California shall be made available for field
Inspection at the site where the shield or welding hut 1s used.

(e} Bell or Pot Holes.

(1) Bell (or pot) boles shall provide adequate clearance for
the work to be done, and shall be supported by shoring and bracing
as required by these Orders for trenches unless protective shields
or welding huts are used.

2) If the operation performed in the bell (or pot) hole
requires that an employee use welding equipnent from & reclined
position on the bottom, the bell (or pot) hole excavation shall be
of such shape that the empioyee will have adequate space for the
oerformance of this operation withnut removing any of the required
ghoring system,

(f) Sloping or Benching Systems. 1In lieu of a shoring system,
the s1des or walls of an excavation or trench may be sloped or
benched, provided equivalent protection is thus afforded, Where
sioping 1s a substitute for shoring that would otherwise be needed,
it shal, be 3/4 horizontal to 1l vertical except where the
instability of material reguires a slope greater than 3/4 to 1.

3/4 -

S e - S - -

”~
1 , o’ flatter than
7 3/4 to 1

L 4
L4
L4
.
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!xeogtlons:

(1) _In hard, compact s0il where the depth of the excavation or
trench 1is .eet or less, & vertical cut o 122 feet with s!opxng

©f 3/4 horlzontal to ] vertical iIs permitted.

(2) In hard, compact soil where the depth the excavation or
trench i8S 12 feet of less, a vertical cut of 3 1/2 feet with sloping
of 1 horizontal to ] vertical is permitted.

12' Moax.

33‘. (173 39 ’ :

-

(3) In hard, compact soil, benching §is permitted provided that
8 slope ratio of 3/4 horizontal to 1 vertical, or flatter, is used.

2° Min, e
3' Min, 3/a;:)

-"""7..3 . ., ,
F2

3} Max. | !
i

.. ‘ ”21
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Amend Section 1542 to reed:

1542. Shafts.

(a) GCeanersl.

«
s or shafts over S feat in depth into which
ter sball be ratained with lagging,

{2) ag3zing, sp&ll;g‘or casing shall extend at least one
foot aboveground level ang shall bde provideoa the full depth of the
shait or at least five foat into s0l1.8 rock £ possiole.

MOTE: 8¢egp¢rtlncnt_portions of Section 1542 for wdditional
reguirements relating to wells and shafts.

(b) Small Shafts Dryy~Gemented Hardr Compact Ground. Two-inch
(nominal) cribbing may be used in square shafts not ovar 4 faet
square in deyy-eemented hard crmpact ground, Each member shall be
cut 1/2 way through the width of the member and dovetailed {ato
position so eacn member will act a3 a shore as well as lagging.

Strips shall be nailed in each corner to prevent the boards from
dropping dowr,

(c) Shafts in Other Than Beyy-€encn£ed Hard+ Compact Ground.

1 A system of lagging supported by braces and corner posts
shall be \'sed for square or rectangular shafts. Corner posts of
4-inch by 4-inch material sre norsally acceptable in shafts 4 feet
square, or smaller, {f they are braced in each direction with
horizontal 4-Inch by 4-inch membders at intervals not exceeding 4
fsat. Braces and corner posts in larger shaftc shall be
correspondingly larger. :

2 Round shafts shall bec completely lagged with 2~-inch
material which is supported et intervals not greater then 4 feet by
seans of sdjustable rings of metal or timber that are designed to
resist the collapsing force, or cased in a manner that provides

. equivalent protection. HMesns-sheli-be-previded-te-held-rings-and
' tegging-in-piacer

. OCUERLOL /Y s9¢

’
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44)--Bhafro-over-158-fect-in-depth-ghaii-have-a-nanvay
persisioncd-of{-with-t-inch-neterini-or-equiveient-ond-shaii-heve-e
deddervey-vith-veiied-pistforas-every-30-fecty

e) Belled Excsvation. No workman shall be reﬂuired otr)e

r any well or shaft, particularly those drilled for fou

the pur of enlarging the bottom by hand
walls of the shaft are supported as desgyi

Drders, or unless »czsing affording equivsgnt prot

The belled section o™wgy additional shaft exc

work shall also have equivalent bracing i

gmide protection. JThe shaft™easin oring is not scceptable for

lled excavation protection wher@>3&E height of the pell cxceeds ¢ feet

y 3 fe2nqr more beyond Lhe shaft wall

ng such shalt™shall wear s bod)y hamess

securely fastened to a lin¢individually manned scparated from any

line used to remoye faterials from the eacavation

Note: R entering

e b’

tion in which men
e shaft cesing does not

or its horizontal dimension ext
line Additionally, men en

% 1 Amendment of subsection (e) filed 521-73, effective thirtieth duy
ter (Regisier 73, No 21).

(d) Be1l Excavations. Provisions for the protection of workers
that are e\gagea in Delling or enlarqiny the bottoms of shafts by

Band shall include at least the following elements:

(1) Sufficient physical protection from potential ground
movenent or collapse.

12) Adeguate mechanical ventilation. . .
&) A line, suitable for instant rescue, securely fastened to a
lho-.ﬂ?eLr harness and worn by each employee entering the shaft(s).
4) _A properly equipped hoist and p atform for hoisting or
lowerins workers in shafts over 53 feet in depth.
{(5) Barriers that prevent materials from falling into the

shaft(s).
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Anend 89bscctions (a), (4) and (¢v) of Section 1544 to read: )

o

1544. Barthwork and EBxcavatiing.

JOTE: See pertinent portions of Section 1548 for additional
Jequireaents relating to earthwork and excavating.
-

t(a) Whenever the-Pivision-censiders-thee the height and
condition of the face constitutes 2z serious hazard to amployees, 4¢
shelii-require the installation of a bench or other suitable aethod
of vorking shall be tqguired.

iy) When a dench or -\llt:ple bench method of operation is re- |
qrire 3, o setback of at least § the beight of the single face or bank for ‘
sach section of the face or bank shall be required. [
(e’ Whep determining the mazimum permitted slope of the face, |
voasiderition shall be given to: .
{1) Nuture of tbe material beiag ezcavated. . ‘

(2) Esxteat to which the maierial is cemented or eon-
solidated. ‘
(3) Height of the face. l
'
|

(4) Type and size of equnpmm! used at the hee and
stount of protection this equipnient affords the eperator.

(5) Safety of employees who arc not protected by such
equipment.

(d) Where the face is composed of loose or unstable materials,
the slope of the face shall not exceed 3/4 horizontal to 1 vertical
vhere the height is greater than that which can be reached by the
dipper-or bucket of the excavator or lozder being used.

(e) Where the face is composed of moderately compacted
materials that are not firmly cemented or consolidated but which
experience indicates will stand well in place, the slope shall not
exceed 1/2 horizontal to 1 vertical where the height is greater than

can be reuched by the dipper-or bucket of the excavator or loader
being used.

Amend Subsection (a) of Section 1545 to read:
"1%545. Overburden.

(a) Mo person shall be permitted under a face or bank where
stripping or other similar operations constitute a haszard.
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Aaend Subsections (a), (@) and (e¢) of Section 1546 to road:

1546. Pace Inspection and Control.

(a) A dail)y physical inspection shall bde made of !aces and
panks, including the tops, where men semployees are exposed to
£alling or rolling materials. The inspection shall be made by a
eeagetent-nan qualified pesrson who shall dislodge or make safe any
msaterial dangerous to employees, or ahall cause such material to be
dislodged or made safe.

(b) No person shall be permitted to work nesr s face made un
anfe by primary blasting, rains, freezing or thawing westher, or earth-
quukes until the face has deen inspected and macde safe. '

(e¢) Overbanging banks are forbidden, exeept: :

(1) Where material is moved awar from the face by
mechanical equipment having contrels located st a safe dis-
tance oo that no employes is rvqmnd to approach the face in
the course of mormal operation.

(2) Where the bank is undercut with a atream of water'
and the monitor is located at & safe distance from the baak.

(d) Where necessary, s-eempetent-trained an employee shall be
employed at the facex and instructed to give warning when loose rock
or other materials are about to fall.

{1) The employee shall be provided with a whistle, siren, or
other devices that will give adequate warnirg to employees.
2 The employee shall have no other work to distract his
attention from his duties as defined above.

(e) Wwhen working at night, sufficient illumination shall be

provided throughout “he working area so that movenent of men
employees and equipment can be readily observed.
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Anend Bection 1547 to read:

1547. Protection of ¥Workers at the Pace. .
. (s) do work shall be permitted above or below men employees at
t&r face §f such work endancers their safety.

?. {b) Workers at the face shall be protected as follows:

(1) On top of the bank, by fencing with guardrails or ropes; by
using railed platformy or by using aafety belts and life lines,
This does not apply where the bank {is less than 20 feet high or the
slope below is less than 3/4 horizontal to 1 vertical or where no
work is performed within 19 feet of the edge.

(2) 9n the face, by remsoving loose rock from over the working
place and by the use of safet 6 belts and 1ife lines, portable
staging, boatswain's chair or skips especially designed for use at
faces. If a boatswain's chair is used, the employee shall be
attached thereto with a safety belt ind life line equipped with an
approved effective descent control device.

When-necessary-fer-safetyy-2 Two or more persons shall be employed
fn cooperation with each other in drilling, blasting, or removing
loose rock.

Life lines used for scaling or inspection shall be protected fron
excessive fraying or damage or and shall have a wire center rope.

(3) ~t the foot of the bank by removing loose rock from above
the working place, and maintaining a ready way of exit to a place of
safety.
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Amend Appendix Plate C-22 to read:

PLATE C-22
BEARING VALUE OF SOIL

Shores and similar members that depend upon earth for support will
prodably require foot blocks or sills to distribute the load. 1In
tbe absence of test data that establish the sustaining power of the
soils §in question, the following information should be helpful in
deternining the size of £4331 8il] needed to assure adequate support
from the soil -

Tons allowable

Soil type per square foot
Soft clay 1
Wet Clay — -~ 2
Sand and clay, sixed in layers 2
Pine dry sand ~-==ceeccceccececacaa e e— e ————- 3
Hard dry clay -- Gttt st 4
Coarse compact 4dry sand ==--cecccrcmecccrccccccccnna 4
DESIGN CONSIDERATIONS e

ELCAVATIONS, SLOPES AND BENCHES

The deternination of the slope or bench configuration or deisgn of
the shoring system shall be based upon careful evaluation of such
pertinent factors as the following:

1) Depth and width of cut,
2) Possible variation in water content of the material while
the excavation is open.

{(3) Anticipated changes in materjals from exposure to air, sun,
water or freezliny temperatures.

(4) Loading imposed by structures, equipment, overlaving
material or stored material,

(5) Vibratlon from equipment, blasting, traffic, trains or
other sources.

Ao Existing underground facilities.
{7 New Or 0ld adjacent excavations.
8) A minimum coefficient of active earth pressure of 35 pcf
Kwe1S) shall be used in all calculations unless a soils evaluaticn

ndicates otherwise,

e

W vAR Awresersa . P .. e - 227

RS- e R e T T A ——— i ey e P



STANDARDS PRESENTATION

CALIFORNIA OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD

P‘ -33_OF k1] i

Adopt mev Appendix Plate C-24-a to read:
ste C~24=a

MINIMUM SHORING REQUIREMENT
IN HARD COMPACT SOIL

i | /> é\}/\a

i

DETAIL

L3

SEE
/7)ETAIL
e |
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Aopt aevw Appendix Plate C-2

CLOSE SHEETING MET

~ IN RUNN!NG SOIL

+~ REFER TO TABLE —

Cwaceus)
STRINGERS

4" 4" NININUM

ALL STR'NGERS SHALL~
BE SUPPORTED TO PREVENT

CLEATS

THEM FROM SLlPPlNG OR FALLING

MEVERn Asrw smgpy

L& 7 .

-

.

I-fb 1 '8-‘5’(—5 |

AN\

- g

\\'\«\\\«\\ S

i 27 N 5157 PILINGS
ﬁ TREHNCH DEPTH -

ERACES
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Mept new Appendlix Phio C=-24-¢ to read: ! .
- o . Plate C=-24-¢
'MINIMUM ‘SHORING REQUIREMENT
IN HARD COMPACT SOIL -
720
/ ' ? HYDRAULIC
7N SHORING
S ~
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Adopt new Appendix Plate C-2¢-d

to rges
-'CLOSE SHEETING METHOD® &52i-0) ¢
1. “IN RUNNING SOIL * :

~SHEET PILINGS |
TRENCH DEPTHl

_STRINGER {WALER) |

| A
GGt
R

Be ] v, eI
(2] POt OIS AL A A
th '| g DAY OO e ..:‘Iv.._".

AT

1

Ry

¥

HYDRAULIC
SHORING

'RUNNING MATERIAL '
SOLID SHEETING
IS REQUIRED

231

o ——




8.

o s ————

BOSTCON, MASSACHUSETTS, WCRKSHOP - WRITTEN COMMENTS AND
CORESPONDENCE

232

[Rr—



T Wt ey

ASEE

ASSOCIATION OF SOL AND FOUNDATION ENGINEERS

mny 10

Mr. William S. Zoino

¢c/0 Goldberg-Zoino &
Associates, Inc.

Newton Upper Falls, MA 02164

Julv 17, 1981

Mr. Felix Yokel

U.S. Dept. of Commerce
National Bureau of S:'andards
Bldg. 266, Rm. Blé62
Washington, D.C. 20234

Re: Boston OSHA Subpart P
Workshop

Dear Felix,

I thought that the workshop in Boston went guite well, and I am
happy to see that we have now finished in all the cities. T have
three brief comments I wish to pass along to you.

1. Sect:.on 1926.652 (b) (5) (iii)

If excavations up to 2 feet (or 3 feet) are allowed below the
bottom of sheeting in short-term erravations, I think that

the longitudinal length of such excavations should be limited.
Obviously, if the length is limited, the soil can conveniently
arch around the area to provide ruvom for excivation of a
utility line, and so forth. But I do not think that a long
stretch of such excavation below the sheeting should be allowed.

2. “ong-Term versus Short-Term Excavations

As you know, there was considerable discussion on this noint as
to what is a reasonable definition of "long-term." My personal
chcice is anything in excess of one day, and anything less than
one: day should be considered "short-term." However, as a maximum,
I think three days to accomodate a weekend would be a practical
linit to a short-term excavation. In this respect, I think you
should also add sensitive clays or sensitive soils to the list of
those soils where the shear strength may Jdeteriorate with time
due to disturbance and vibrations in the area.

8871 COLESVILLE ROAD / SUITE 225 / SLVER SPRING. MARYLAND 20910 / (301} 565-2733
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Mr. Felix Yokel = July 17, 1981 - Page Two

As you know, there was much discussion on the possibility of
the registered professional engineer certifying the work. 1I

do not think there is any practical way this can be accomplished.

The reason is simply that the behavior of the excavation is
dependent not only on the design parameters utilized by the
geotechnical engineer, but is also based on the method and
quality of workmanship of the contractor. These two
contributicns to movement and deformation are inseparable,

and therefore, it is impossible to put the burden entirely on
the design engineer. While I personally prefer that deep
excavationes be designed by a registered professional engineer;
nevertheless, we must recognize that it is the contractor who
is responsible for the work areva and for everything that goes
on within the work area. Consequently, the contractor should
be given the latitude to design the excavation himself, using
his own experienced, competent people. Whether or not they are
registered professional engineers is a moot point.

By copy of this letter to John Ramage, I am asking John to review
all the cormments and input to this date and, if necessary, to
correspond with you further on this subject.

Sincerely yours,

/x/1«-—-3 jﬂ—y@

William 5. Zoi

WSZ:lab

Enclosure

cec:

John Ramage
Jim Kleinfelder
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A 100-y€ar glart on tomgrrow”
July 13, 1981

Comments bv Kodak Park Division of Eastman
Kodak Company at Bost»n, MA, Workshop,
Trenching & Excavation Standards, on Working
Draft prepared by National Bureau of Standards
dated February 20, 1981].

The Kodak Park Division of Eastman Xodak Company does a larae
portion of the construction and maintenance of its buildings

and underground utility lines. This includes excavations for
buildings and other major structures as well as trenching for

new water, sewer, and electric services. It also includes
excavation for emergency repair of these underground services.

We are also involved with many trenching and excavation contractors
at all of our locations in the U.S. and expect that the execution
of this work be done safely and efficiently.

The hazards of inadeguately shored or braced excavations are
well recognized by experienced persons active in that type of
constructinon. Unfortunately, satisfactory source standards
were not available when OSHA promulgated the existing 1926
standards and their subsequent enforcement efforts have not
been entirely productive in the reduction of serious accidents
or in providing assistance in needed safety precautions.

We believe that the National Bureau of Standards has done

a commendable job in drafting these suggested revisions. They
have recognized that excavation site conditions are widely variable
and the application of judgment for each location by knowledgeable
peocple is needed. The prcposed standard is written in performance
language and the supplemental non-mandatory guidelines that

are included should be very helpful in the solution of specific
problems. Eastman Kodak supported a similar approach used by

OSHA in the revision of the General Industry Standards for Fire
Protection which were adopted last December, and the Electrical
Workplace Standards which were adopted in April 19381.

Attached are our comments on the identified issues plus

some addition items. We will be pleagsed to elaborate on
these comments if additional information would be helpful.

EASTMAN KDDAX COMPANY - KODAK PARK DIVISION 235



Some Issues that Should he Considered in the Workshop

1.

2.

Page 6.

Page 8.

Section 1926.651(a): This section appears to
fall within the scope of Subpart S. Eﬁsﬁﬁf

It be dropped?

A. Subpart S, Tunnels and Shafts, Caissons, Cofferdams,
and Compressed Air is not the appropriate place to

call for locations of utilities prior to excavation.

The problem of interrupting utilities and the

resulting employee hazards are most likely to be

found while preparing surface exc:avations and thus
belongs in Subpart P.

Section 1926.651(p): Should the exit recuirements
for excavations start at 5 ft rather than 4 £t depth?

Plaase refer to our general comments on this section.

A. Yes, it is reascnable to expect the type of
individuals who work in excavations to have the strength
and agility to make his own way out of a 5 ft deep
excavation without the aid of something »r someone
else. Also, the additional one-foot allowance will
include many trenches, &nd a pipe is often present
which would serve as a step to aid the exit process.
Also, in trenches, the work is being done in a
constantly changing location and the need to freguently
move the ladder or exit device may he considered a
nuisance by the trench workevrs if they do not believe
it is practical to use.

Should exit requirements be waived for excavations
which are wid2 enough to periit people to escape
towara the center of the excavation?

A. Yes, the major concern for death or injury is in
the relatively narrow excasations such as trenches
where escape during rapid cave-in is very much more
difficult because escape options are far fewer than
in wider excavations. The alternative requirement
should be that the excavated area allow unimpeded
movement away from the excavation walls to a safe
location.
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3.

Page 3.

Should it be recognized that large enough pipes or
other covered structures can shelter people

The intent of this question is not clear. A large
pipe being installed can serve as a temporary refuge,
but it does not seem appropriate to include that as
part of a planned protection system in lieu of
shields or shoring. However, a permissible practice
would be to permit the use of the pipe as a shelter
while the trench shield is being relocated which is
a normal procedure in many situations. Alternatively,
existing large pipes or structures adjacent toc the
excavated area can serve as a type of shoring to
help support the excavation side. Good judguent

and sometimes engineering analysis may be reguired,
however, for the use of pipes that appear to give
marginal support.

Should "negotiable slope" be better defined?

A. This definition seems adequate for its purpose,
though there may be some arguments about a person’'s
ability to climb a slope being used. Perhaps the

only validation required should be a physical
demonstration of an employee using the slope to egress
or ingress before work begins.

Section 1926.652(a) (2)
a) Could the depth limitation in the "Standard
Practice” be extended to 24 ft?

Whether the excavation is 20 ft or 24 ft before
requiring the services of a registered engineer is
somewhat arbitrary. There should be some limit,
however, and since the 20 ft limit has been used in
several standards, such as the New York State Code
Rule 23, it probably should be kept.

b) Should a "gualified person” be substituted for
an _"engineer"?

There are probably relatively few registered engineers
who would be competent in the design of earth shoring
systems or slopes, and there a probably many capahle
people who are not registered professional engineers
who have developed suitable expert qualificaticns in
this area. The definition of "qualified person”
probably is more descriptive than the definition for
"engineer” in determining a person competent in
designing shoring systems and earth slopes.
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4.

Page 10.

Section 1926.652(b) (1): Should the short-term
excavation definition extend to /-days rather
tEag¥!-aay? I{ so, do we need more conservative

requirements?

We do know that a 7-day definition for short-term
excavation can be applied to most soil conditions

in our area. The more commonly found soils which
may range in grain sizes from clays to gravels would
most likely permit a 7-day short-term definition in
other parts of the country as well.

There are basically two conditions which normally
change the strength of insitu soil with time after
an excavation has been made, both having to do with
changes in water content:

1. If an excavation is dug below the water table
surface, or if an excavation is partially
filled with water and this water is rapidly
drawn down by pumping, relatively large pore
water pressures between the soil particles
remain. This may cause a temporary stability
problem which will improve with time as excess
pore pressures dissipate. So, when excavating
primarily fire grain or relatively impermeable
s0ils such as clays and silts, the initial
water conditiou is important. When the walls
stabilize after the water is pumped out, short-
term excavation criteria can be safely applied,
as long as the excavation is not allowed to
refill with water. Paragraph 1926.651(d4) and
note 3(b) of table 1 of the draft Subpart P
revision recognize this problem.

2. When excavating in granular or permeable soils

such as sands, there will be a temporary apparent

cohesion caused by negative pore pressures in
the partially saturated, draining soils. This
negative pore pressure is caused by capillary
tension. As the soil in the excavation walls

dries, the negative pore pressures will dissipate

making the soil weaker in shear and possible

causing sloughing or slides. This is a condition

which will deteriorate witn time and the length
of time will depend on how fast the soil in the

excavation walls will dry to a significant depth.

Probahly in normal conditions, instability will
ocuur considerably later than 7 days after the

excavation work, particularly when the excavation
wall is covered with sheeting, retarding evapora-

tion of water.
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6.

Page 1li.

Page 12.

We feel the large majority of the cases will
allow the extension of short-term to 7 days.
Perhaps an extension to 3 days might be a good
compromise which would allow, as a worst case,
excavation before a weekend to backfilling

after a weekend, as long as water is not allowed
to accumulate in the excavation and be pumped
down again.

Table 1: Should the stipulation of maximum slope

be limited to 3/4:.? Should the suggested performance
requirement (footnote Lk){(the "stable slope” concept)
be used? Will this approach work?

A. The 3/4:1 maximum slope should be reasonable.

Judgments of the description of the soil encountered,
degree of saturation and changing conditions as the
excavation progresses might overlook something,
possibly resulting in a marginal stability problem
from time to time. There should be some means to
correct such shortcomings if there is evidence of
instability, and the provision to flatten the slope
by 1/4:1 should be appropriate. This adjustmert
should be made before anyone enters the excavation.

Figure 2: Should the allowable bank next to the work
area 1n Cases II, III, and IV be increased to 4 ft?
Should "Case IV" be limited to excavation by trenching

machines?

A. The purpcse, usually, for having a subtrench at
the bottom of a sloped excavation is to provide a
better lateral restraint for the pipe after the pipe
is bedded and in place. This, in most cares, allows
the pipe to withstand greater overburden and ground
surface loads without failure. For large pipes

{6 ft or more in diameter), it may be important to

be allowed a deeper subtrench. For employee safety
purposes, whether 3 or 4 ft is used is arbitrary, and
would probably depend on judgment of the increased risk,
if there is any, by going to the 4 ft subtrench. The
potential volume of sliding soil, indicated by the
spaces between the solid and dotted linec in figure
one, does seem tO be relatively small even at 4 ft.
The upper portion of the trench would have to be
widened or flattened to accommodate the 4 ft subtrench
in order to meet the iable 2 criteria. Finally, at

4 £ft, the head and shoulders of most workers would

be outside of the subtrenci.. It seems reasonable

to us to extend the subtrench depth to 4 ft.
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7.

9.

Page 113.

Page 16.

Page 16.

Section 1926.652(b) (4) (ii): This section, unlike
most others in Subpart P, is not addressed to the
man in the field but to those who pre-design shoring
systems. Yet the section 18 necessary to avoid
unreasonable vagueness. Should this section be at
the end of Subpart P? Should part of it be conveyed
as definitions?

A. These loadings are already in the, "Guidelines
Supplementing Subpart P, Section 2.2.2, 'Operational
loads'." 1If these loadings, with the possible exception ,
of the impact load, are meant to also apply to job
designed shoring, which Subpart P does not say, then
these provisions should remain in the body of this
Subpart where they are.

Section 1926.652(b)(5)(ii): This section makes it
difficult to implement some of the slope configurations
allowed in figure 2. Should the proposed performance
statements be substituted to give more ortions, Or
alternatively, should more options be scecified cr the
specified options identified as examples of implerenting
the per:rormance statement:

A. The performance statement, (Workers in excavations
must be protected against rolling or sliding objects.)
is really all that is needed here. Suggestions as to
how this may be accomplished may be placed in the
appendix if beneficial.

N~ mention of the amount of slope requirecd before
provisions are applied should be made. It depends
on the specific situation.

Section 1926.652(b) (5) (iii): Should the allowable
excavation below the bottom of shoring or shields be
ircreased to 3 ft?

A. It certainly would be useful, in some cases, to

be able to extend short-term excavations to 3 ft

below the shoring. It is useful to aid in the bedding
of pipe. Also, more importantly to us, it better

allows working around underground obstructions with
shoring, particularly when reexcavating to repair a
broken watermain, sewer, or similar items in a congested
area. We feel it is reasonable to allow this extension
if adeguate attention is pa.d to possible unstable
conditions below the shoring.
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10.

11.

12.

13.

Page 18.

Page 18.

Page S2.

We also believe this section should be reworded

to clarify that the short-term excavation requirement
applies to the work below the bottom of the sheeting

or shoring system. An excavation for a building or
large structure would cnme under the long-term
definition. It is often necessary to make short-term
excavations within tiis excavation for drain lines,
footings, etc. The present wording could be interpreted
as prohiuiting this practice. We suggest that this
sect.on be revised to read:

"A short-te™ excavation up to 3 ft below tre
bottom of sheeting, trench shields, or trench
boxées is permitted provided that:."”

Definition of accepted engineering reguirements.
Should a "reqgistered architect” be omitted since
arcritects do not deal with excavations?

A. This is not an area in whrich architects are
normally involved, hcwever, there is probably no
good reason whev they should be excluded, as long
as they have adeguate background and experience,
just as any registered engineer working with
excavations should.

Cefinition of "Competent Person.™ Should the
definiticn be rewritten to reguire that the comgetent
person be working at the excavation site?

A. We would consider this to be good practice.

Should "Mass Movement of Scil or Rock" be defined?

A. The term should be self-explanatory. It should
include any ground movement involving volumes greater
than those associated with spalling of rock, or
sloughing of soil and surface erosion of soil.
Perhaps the latter terms should be defined. The

only place these terms appear in Subpart P is in

the definition of "rractured Rock."

0ld 1926.651(c): Should this statement be deleted?
Even though tlis matter is addressed elsewhere,

this statement conveys the intent ¢f Section 1926.652
in simple language.

A. This statement should be deleted. It is clearly
redundarnt with the new Section 1926.652(a). .
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In addition to "Some IYssues that Should be Considered in the
Workshops,” we have some additionsl comments or questions.

1.

Page 7.

Page

Page

Page

Page

Page

11.

11.

Section 1926.65)(e): We feel that this requirement
should apply to completed portions of excavations.
This would clarify that the intent is not apply the
shoring requirement in the areas where the excavation
ecuipment is working. Substitute "completed sides”
for "side" in line 4.

Section 1926.651(a): Excavating equipment may be
considered mobile. Is it nececsary to place stop
logs or tarricades in front of this equipment during
excavation, particularly tracked egquipment or those
using outriggers?

Section 1926.651(p): This section currently appears
to apply only to trenches. We believe exit conditions
should be considered for all types of excavations.
Large excavations should have a minimum of two means
of exit. A secoad condition could be a smaller
excavation of up to approximately 1500 sq ft where

one exit would be permitted. A third condition

would be similar to what is currently proposed.

Table 1: Recognizing that many times the excavation
faces are saturated only part of the way up, could
we consider the soil to be type C to the top of the
saturation zone and types A or B above that with the
appropriate We's applied?

Table 1: The Matrix Classification System shown in
NBS BSS 127, June 1980, is simple to use and offers
more flexibility. Would it be possible to replace
in Subpart P the simplified Classification System
with the Matrix Classification System, or at least
offer the latter in an appendix or another section
as an alternate.

Section 1926.653(3): Excavation

The draft standard does not define trench or give

any criteria to distinguish between a trench or
excavation as is done in the current standards.

We believe this is desirable. However, it may be
helpful to add a sentence to the excavation definition
stating that trenches are excavations or alternatively
adding a Trench definition which could state,
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7.

Page 19.

Trench: "One type of excavation commonly used
for the installation of piping, etc."

This would provide emphasis to employers who primarily
do trench type 2xcavation work that the entire standard
is applicable to their operations.

Section 1926.653(1): Fractured Rock

Can rcock have fractures in it and yet be considered
by definition unfractured? It is rare to find
especially sedimentary rock that is not fractured,
yet we would consider that much cf it would not
readily spall or crumble when excavated with vertical
slopes. We believe unstable rock would be a more
suitable term for this definition.
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DNJ INDUSTRIAL STEEL FABRICATORS
45 EDISON AVE
OAKLAND NJ 07436
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!
™ FELIX YOKEL . ] '
NATIONAL BUREAU OF STANDARDS .
RT 270
QUINCE ORCHARD BLVD )

GAITHERSBURG MD 20760

AFTER RECEIVING 1nE WORKING DRAFT OF THE SUGGESTED REVISION IN ‘
SUB-PART P OF THE SAFETY AND HEALTH REGULATIONS FOR CONSTRUCTION I » |
WANTED TO EXPRESS OUR SUPPORT FOR THE PPOPOSED CHANGES QUITE ASIDE »
FROM ANY MINOR SUGGESTIONS WE COULD OFFER WITH REGARD TO DEFINITIONS ‘
THAT SHOULD BE CONSIDERED WE'RE IN COMPLETE AGREEMENT WITH YOUR J
ENGINEERING ASSUMPTIONS AS THEY PERTAIN TO TRENCH SHORING BOXES WE
UTILIZE ENGINEERING PRINCIPALS AS PROPOSED BY TERZAGHI AND PECK IT IS i
OUR FEELING THAT IT IS THE MOST CONSERVATIVE YET MOST APPLICABLE i
THEORY PERTAINING TO TRENCH SHORING WE'RE PLEASED THAT WE SHOULD SOON
HAVE INDUSTRY STANDARDS AND GUIDELINES TO WHINH ALL MANUFACTURERS
WILL COMPLY ' )
SHORING BY DNJ
D QUITADAMO

1426 EST !
MGMCOMP MGM )
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P. O. Box 24126 » Lansing, Michigan 48909 Within Michigan: 1-800-292-8801

$17-349-4620
Toll Free: 1-800-248-9912

July 17, 1981

Mr. John Maragliano, Gen. Mgr.

D & J INDUSTRIAL STEEL FABRICATORS, INC.
45 Edison Avenue

Oakland, New Jersey 07436

Dear John:

Both Wendell Wood of GME and myself were very disappointed that you did not attend
the meeting of the workshop on the proposed revisions to Subpart P of the OSHA
regulations.

It was the hope of both GME and ourselves, as I stated to you on ihe phone on July

9, 1981, that even if we did have some areas of disagreement we would be able to get
together and iron these out so that we couid present a consensus cpinion as an industry,
so that it would not appear that there was a division within cur induystry, and thereby
provide a more effective presentation as an industry to the NIOSH Study.

Dr. Yokel informed us at the meeting that you had telephoned him on Monday, July 13,
and that you disagreed with our position totally. It's hard for us to believe that

you would have total disagreement, and that there would be that much of a difference
when, obviously, we have a common purpose to provide the construction industry with

adeguate, well designed, quality products.

I got the impression from our phone conversation that you concurred with many of the
statements that we made. It is my recommendation, and sincere hope, that you will
see fit to share and communicate with us, so that the final results of our work will
be a unified presentation. I am certain that any differences we have can be ironed
out to tne satisfaction of all concerned.

It is my understanding that Dr. Yokel, in the next 60 days, will generate a summary
of all the work shops and recommend a formetion of an industry study committee with
representation on that conmittee by all parties concerned. It fs our hope that you
will participate with us in the development of an acceptahlzs standard so that the
trench box industry can play the part that is necessary in that study committee.
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July 17, 1981
Mr. Join Maragliano
Page Two (2)

John, enclosed is a copy of our most recent presentation statement presented at the
Boston meeting. Both Wendell Wood and myself would appreciate it if you would take
the time to review and comment on each item in detail so that we can see where we
differ, then we can evaluate our position as it relates te yours and start the process

of generating a consensus position.
Locking forward tn hearing from you soon.
Sincerely,

EFFICIENCY PRODUCTION, INC.

N

Joan B. Cook
Vice Pres. & Gen. Mgr.

Enc.

c¢c: Dr. Felix Yokel
Fr. Wendell Wood

JBC/slc
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STATEMZ=NT OF POSITION AND RECOMMENDATIONS
ON

REVISION TO SUEPART P
OF THE
SATETY AND HEALTH REGULATIONS FOR CONSTRUCTION
PRESENTZD BY
TEE MAJOR MANUFACTURZRS OF TRENCH BOXES
AND TRENCH SEIELDS OF THE UNITED STATES

John B. Cook
Efficiency Production, Inc.

Wendell Wood
Griswold Mnchine & Engineering
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GENERAL STATEMENT OF POSITION

A review in detail has been made of the proposed revisiorns

in Subpart P 1926.8650 = 651 - .052 = .653.

This review was made by, and on behalf of, the major trench
box manufacturers of the United States, and represents their

consensus opinion of the changes in the proposed standards.

It is our position that the intent to clarify and sizpliify,

as it relates to the revised changes of Subpart P, has feiled,
aad in fact, has made it more confusing and more difficult to
apply in the field. The proposed design criteria as they
relate to trench boxes do not confc . to accepted engineering
practices, We have specific recommendations for changes in

the proposed revisions.

It is also our position - that if the Guidelines are going
to be referenced within Subpart P and therefore become effec-
tively a part of the law - they should be discussed publicly

as a part of the workshcp and in public hearings.
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1926.650 GENERAL PROTECTION REQUIREMENTS - NO COMMENT

1926.651 SPECIFIC EXCAVATION REQUIREMENTS

PAGE
8 - item (s)

Shculd read ... Portable trench boxes or
sliding trench shields may be used for the
pro*tection of personnel, Where such trench
boxes or trench shields are used they shall
be designed, constructed and maintained in
a manner which will provide equivalent pro-
tection to that provided by the shoring
required for the excavation as defined by
accepted engineering practice.

1926,652 SPZCIFIC SHORING, SLOPING AND SHIZLDING REQUIRZVMZNTS

PAGE
9 - itex 2a
10 - itexz (b) (1)

10 = item (4) (i)

13 - item (ii) =

13 - item (ii) ¢

Should read ... Qualified Engineer

Should be no wmbtitrary distinction between
long-term and short=term excavation.

We recommend that this section be clarified
and simplified for effective field application.

Should read ... lateral pressure at the bottom
of excavation equal to the equivalent weight
effect (We) in Table 1 times the depth of cu:
with lateral pressure diagram appropriate to
the construction as determined by an engineer.

We object to the footnotes attached to Table 1
as being too technical and overly complicated
for interpretation by field personnel, and
recommend they be simplified.

The last paragraph of this section should read
ees shoring systems shall be designed in ac-
cordance with accepted engineering prsctices.
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PAGE

13 = iten

(1ii)

Paragraph 2

13 = item

1€ - itexn

15 - item

(iii) (a)

(This statement excludes the 33¥ increase in
allowable working stresses or an equivalent
strength reduction.)

Should read ... Shoring systems and trench
shields shall be selected in the field on the
basis of accepted engineering practice.

Trench shields, trench boxes, and pre-fabricated
strutwale assemblies and other pre-fabricated
assemblies shall be rated for the maximum depths
in all types of soils in which they can be se-
lected and used accordingly from charts prepared
by the manufacturer.

(4)(3iii)(c) Should read ... rated by an engineer ... .

(5)(iii)

Should read ... Excavation up to 3 feet below the
bottom of sheeting, trench boxes, or trench shields
is permitted provided that: ... (and we agree with
items a & b.)

1926.€653% DEFINITIONS AFPLICAELE TO THIS SUBPART

- -

Should read ... Accepted engineering practices,
those requirements or practices which are com-

patible with standards required by a registered
professional engineer.

Question - why are you making reference to the
guidelines when they are not meant to be a part
of the law?

Should be eliminated.

£hould read ... Negotiable slope is a slope on
which a person can egress from or ingress to an
excavation with relative ease and speed to assure
reasonable safety.,
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PAGE
1o ¢ Should be eliminated.
19 2 Should read ... See Figure 4 (Correction)

GUIDELINES SUPPLEMENTING SUBPART P

If the Guidelines are going to be referenced within Subpart P, do
they not tecome effectively a part of the law? If so, they should
be discussed publicly as a part of the workshop and in public
hearings,.
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#1
#2
#3

#4

#5
#6
#7

9 G R i

ANSWERS TO DR, YOKEL'S QUESTIONS

No ¢omment.
No comment.
No comment on 24 foot limitation.

On question of should qualified person be sub-
stituted for engineer ... "No, as it relates
to this specific question.”

No distinction should be made between short-
or long-term excavation.

No comment.
No comment.

Yes, and should be conveyed as part.of the
definitionse.

No commente.

Yese.

Yes.

No commant.

No.

No - Statement should not be deleted.
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Comments of Pichard V. Brescia, President
P-escia Construction, Inc.
Caridbou, Maine

For the Boston Region Workshop on the Proposed Revisions to Subpart P of the
Safety and Health Regulations for Coamstruction

July 14, 1981

Ramada Inr - Airport, Foston

1) Section 1926.652(h)(2) Short term excavation definition

I vould suggest that if neither the 2h-hour or seven dayr definition is found
acceptable .hat a cowpramise definition of four days be used.

2) Section 1926.652{a)(2) "Qualified Person” definitiion

I endorse the substitution of "qualified person” for "engineer” in this

section. 1 would suggest, however, that OSFEA in cooperation with the industry,
develop a one or two day training course for superintendents and forenmer

engaged in trenching and shering to insure their qualification. Superirtendents
would te required to pass a simple examination on the material, and could be
certified as "qualified”, Foremen would be required to attend the training
course, but would not be required to take the exanination. Frimary responsidi-
lity for on-site operations and safety would rest with the "qualified” super-
interndent.
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SOURCE DOCUMENTS FROM WHICH PRESENT TECHNICAL PROVISIONS IN
SUBPART P WERE DERIVED

When NBS studied the present provisions in Subpart P of the
Safety and Health Regulations for Construction, an attempt
was made to determine the c¢rigin of the technical provisions
in the document. The attached documents contain some of the
information which was used as a basis for preparing some of
the provisions, particularly those for timber shoring (Table
2). Note that the documents were written in the early 1940's.
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To be inserted in legal notices of newspapers on August 26
or August 27, 1543.

LINDUM WAGE AID INDUSTRIAL SAFEZTY RE0ARD - Pureuant to the
provisions of Section 4 of the District of Columbia Indusirial
Safety Act (Public Law 271 - 77th Congrees - Chapter 432 -
1st Sessicn), the Distxict of Colunbia Minimum wage and
Industrial Safety Board hereby calls a public hearing '"fcr
the purdose of investigating reascnable standards of safety
in employment, places of employment, in the use of devices
and safeguards, and in the use of practices, means, methods,
operatjions, and processes of employment, and any person
interested in the matter beins investigated may appear and
testify." Said meeting will-be held in Municipal Ce:nter

Suiléing, 300 Indiana Avenue, N. W., oa Thursdey, Se>tember C,
1943, at 10 a.m. -

Mrs. Albert W. Atwood, Chairman
. Fred S. Walker
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2ART 25 EXCAV TG DU KCLILTeoW, BLASTING
SECTICM 251 IXCAV..TICH

2812, DEFIIIAIF"“ A Excavation'nhall mean an uncovered cutting
in the earth. : ‘ .
B. Excavating ghall mean the operation of ma}lng or digging
an excavation.

C. uhoriﬁg shall mean props, braces, planks, sheeting, etc.,
Dlaged and held against the side 0f an e:cavation to
~revent slips, slides, cave-ins, or the falling of earth.

2511. GQONERAL. A. The sides of excavations 5 feet or more in
depth shall be supported by substantial and ade{uate sheet-
in;, sreet piling, bracing, shorimns, etc., or the sides of the
excavation sloped to the angle of repose of the mza2terial being
erxcavated, vhere there is adparent danger of slides, slips, or
cave- 1ns, °nc¢ where under-cutting of banks or walls of the
excavation is pertinent to the excavation system. Osuch protection
st all be consistent with the magnitude of the work and the
character of the material in which the excavation is maude.

B. Ghoring shall be Dlaced as soon after excaveting as the
excavating cperations will permit.

C. Fourdations adjacent to an excavztiion which is lecwer than
the foundation shall be supported by shoring or under-
sinnins as lcng as the excavaticn remains open.

D. Excavated or other material &ghall not be stored within
2 feet of the edge of an excavation.

E. A 7Juardrail shall be installed,or other effective barricade
orovided, at or near tre edge of an excavation &s soon as
possible, except where such barricade will interfere with
operztions.

F. Red lizhts, torches, or other illuninated wzrning signs

) shall be placed and maintained froin sunset to sunrise on
excav~tion berricades 2nd 2long the edges of unbarricaded
excvitions which zre cdjacent-to poths, walkways, sidewilks
driveways, or thcroughfares.

G. Precautions, in addition to those given below, mny be
recuired, by the Director, in excav:tions subjected t»
vibrations from meving equipment or other conditions. -

H. Insofur ns ‘practicable, mensures sh~ll be t~ken to prevent
the entrance or accumulation of surface wzter in excnvations,
behind the shering, or on the tops of bi-nks of excav-ations, rhere
1t is 1likely to soften or we:zken the soil or subsurfice miterinl
~nd c-use slips, slides, or c~ve-ins.

I. The side of an excav-tion sh21l not be undercut in exness
of § inches unless the overhing is supported by ~dequrte
shorins, or underpinning.’

[

-v5-

- mptoduced from £
: | best available copy. N
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J. etches ahowing approved ﬁethoos of shcr:ng ~re
'*awn on picea .

I. Excavations ocre than 4 feet in depth shall be
- provided with ladders or equivalent mean§ of ezress,
extending from the tottom of the ‘excavation to at least
3 feet above.the top. 7The interval between ladders in
trenches shall not exceed 50 feet.

2512. TRYEICKH EXCAVATI... «+ A. The following requirements
aj>pl:;r to any trench § feet or more in depth and

b feet or rcore in lengtr which serves ac a workplace, except

whcre the trench 35 in £61i4d rock; hard shadlz2, or hard slag.

1. Trench eghorinz, not less than the "iiinimum Reguire-
ments" given in the table ¢n the folloving page,
shkall be orov:dec.

2. The ccnbinrtion tunnel-trench methed may be used in

hard. conapact s9il, orovided that a sirgle trench

section does not exceed 8 feet in length,and that the length

of erth left in place over the tunnzl between the trench

sections is not less than half the denth of the trench.

In other than haré,.'tompact earth, tre trench sections shall

be provided viith choring not less than specified in the

" inimun Recuirements.™

3. Croas praces and jacks shall be so placed, fastened,
" and maintained that they will nct slip or buckle.

4. ‘lorkmen shall not be reguired or permitted to wcrk in
a tunnel section unless the earth above is supoorted
by adecuate underpinning.

~56-
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PART 2

Excavation Work

'SECTION ©
‘ Definitions

L)

0.1 Equipment. “Equipment” shall mean lad-
“ders, scaffolds, ramos, runways, railings, barri-
cades, sheet piling, shoring, bracing, and any such
safeguards, protective construction, and devices
used in affording protection to the men engaged in
excavating work.

0.2 Jack. A “jack” shall mean a mechanical or
Yydraulic device to lift, lewer, cr move a load by
man power applied through leverage.

0.3 Ramp. A “ramp” shall mean any inclined
runway including those constructed entirely of dirt.

0.4 Runway. A “runway” shall mean any planked
over walkway or drive constructed and maintained
as a passageway for workmen or rolling equipment.
(See rule 5.6 in Part 2.)

0.5 Shaft. A “shaft” shall mean a hole sunk into
the ground at an angle of forty-five (45) degrees
or less with the vertical.

0.6 Trench. A “trench” shall mean a narrow ex-
cavation made below the surface of the ground. In
general the depth will be greater than one of the
horizontal dimensions.

0.7 “cto c.” “c to c” shall mean center to center.

SECTION 1
General

1.1 This Part on “Excavation Work” provides for
the protection of the public, employees, and prop-
erty during all excavation work in connection with
building and trenching operations, including re-
lated sui-surflce or below grade-level work such as
the underpinning, shoring, and bracing of founda-
tions, retaining walls, and the like.

1.2 Any device or equipment used in connection
with excavation work shall be constructed, in-
stalled, inspected, maintained, .nd operated by the
owner or user as specified in applicable parts of this

L3 Where spplicable, federal, state, or local
codes, rules, regulations, and ordinances governing
any and all phases of excavation work shall be ob-
served at all times.

1.4 Tiees, boulders, and other surface encum-
brances located 5o as tn create a hazard at any time
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during operations shall be removedjiefore excava-
ting is started.

1.5 If the stability of adjoining buildings or walls
is endangered by excavations, shoring, bracing, or
underpinning shall be provided as necessary to en-
sure their safety. Such shoring, bracing, or under-
pinning shall be frequently inspected by a compe-
tent person and the protection effeciively main-
tained.

1.6 Excavations shall be inspected after every
rainstorm or other hazard-increasing occurreace,
and the protection against slides and cave-ins in-
ereased if necessary.

1.7 If it is necessary to place or operste power
shovels, derricks, trucks, material, or other heavy
objects on a level above and near an excavation.
the side of the excavation shall be sheet-piled,
shored, and braced as necessary to resist the extra
pressure due to such superimposed loads.

1.8 Th: sides of every excavation four (4) feetor
more in depth, where there is danger of slides or
cave-ins, shall be rupnarted by substantially braced
sheet piling or shoring unless the sides of the ex-
cavation are sloped to the angle of repose of the
material being excavated.

1.9 Whenever any part of an excavation is pro-
tected by a masonry wall, such wall shall be braced
to ensure stability. This shall not include reinforced
concrete walls known to be of ample strength.

1.10 Temporary sheet piling which has been in-
stalled to permit the construction of a retaining
wall shall not be removed until such wall has ac.
quised its full strength.

1.11 Except in hard rock, excavations below the
level of the brse or footing of any foundation or
retaining wall shall not be permitied unless the
wall is underpinned and all ocher precautions taken
to ensure the stability of the adjacent walls for the
protection of the men.

1.12 Undercutting of earth banks shall not be per-
mitted unless they are adequately shored.

1,13 Excavated material shall not be placed on
the ground surface nearer than eighteen (18)
inches from the edge of the excavation.

1.14 All fixed-in-place ladders an! stairways giv-
ing access to levels twenty (20) or wore feet apart
shall be provided with landing platforms at ver-
tical intervals of twenty (20) feet Every landing
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platform shall be equipped with standard railings
and tne boards. -

1.15 Lumber sizes, when used in this Part, refer
to nominal sizes.

SECTION 2
Protection 10 the Public

2.1 AD public walkways, sid=walks, and thorough-
fares bordering on or running through any con-
siruction site skall be provided with substantial
guardrails or boerd fences. In udd..ion, teroporary
footwalks beyond the curb shall be substantially
constructed and provided with protertion on both
sides.

2.2 Sidewalks and walkways shall be kept clear
of excavated material or other obstructions and
nc videwslks shall be undermined unless shored to
carry a live load of one hundred and twenty-five
(125) pounds per square foot.

2.3 I planks are used for sidewalks or raiscd
walkway protection, they shall be laid parallel to
the length of the walk and fasiened together against
displacement.

2.4 Planks shall be uniform in thickness and all
exposed ends shall be provided with beveled clests
to prevent tripping.

2.5 Raised walkways shail be provided with plank
steps on strong stringers. Ramps used in lieu of
steps shall be provided with cleats to insure safe
walking.

2.6 A flagman or watchman shall be designated
to warn the public of the upproach of trucks and to
direct the trucks in and out of the property. Danger
or warning signs shall be posted at all truck en-
trances and exita.

2.7 During the hours of darkness, all public side-
walks and walkways shall be adequately illumi-
nated, and warning lights or flares shall be placed
about the property to ensure safety for pedestrian
and vi:hicular trafiic.

2.8 The public shall not be required or permitted
ta travel under loads handled by power shovels,
derricks, or hoists, unless ample side barricad
and overhead protection are provided. :

SECTION 3
. Sheet Piling, Shoring, and Bracing

8.1 All shoring, bracing, or sheet piling shall be
consistent with the magnitude of the work and the
character of the soil or material in which the ex-

cavation is made.

8.2 If workmen are engaged near the face of an
excavation, where the ground is cracked or of such

character that caving is likely to occur, sheet piling
with shoring and bracing necessary to prevent cav-
ing shall be provided.

3.3 AD material: used for shoring, bracing, and
sheet piling shall be sound stfaight-grained timber
equal to long leaf y :Dow pine Douglas §1, or other
materisl of squal strength. All timber shall be free
from splits, shakes, large or loose knots, and sball
be of the required dimensions througbout

3.4 Wooden sheet piling shall be not less than two
(2) inches in thickness snd the thickness shall be
increased as may be necessary 10 adequately sup-
port the sides of the excavation. (See rule 6.13.)

3.5 Where temporary sheet piling is used during
excavation work, the shoring and bracing to be
provided shall comply with the following require-
ments.

3.6 When shores snd braces are required they
shall he placed at intervals o1 not more than eight
(8) feet measured parallel with the sheet piling.

3.7 Shores or braces shall be=r at the earth against
a footing cf sufficient area to keep within the sllow-
able soil pressure, “dead men™ being buried when
neceasary to resist the thrust of the brsces.

3.8 Shores or braces at the sheet piling shall not
be cut to a bevel but shzll be held by wedges and
the wedges shsll be nailed.

3.9 The timber shores or braces shall be designed
as columns, the foilowing formula being recom-
mended:

L
- -0 =
P._d(1300 .OD

where:
P =total permissible load in pounds.
A=cross sectional area of timber in
square inches.
L =unbraced length of timber in inches.
D=least dimension of cross sechon of
timber in inches.
3.10 The shores or braces shall make an angle not
greater than thirty (30) degrees with the hori-
zontal. .
Note: For excavations more than asixteen (16) feet in
depth, or when heavy lateral pressures are encountered, the
use of interlocking steel sheet piling is recommended.
Choice of piling should be made {rom recognized standard
tables. Piling must be driven sufficiently below the bortom
of the excavation 1o resist the overturning moment. Stee]
or timber bracing can be added where necessary.

SECTION 4
Jacks
A. General

4.1 The rated capacity of every jack shall be legi-
bly marked in a prominent location on the jack
by casting or stamping.
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4.2 To prevent loading beyond the rated eapacity,
the manufacturer shall designate in printed matier,
or otherwise. the intended supporting point of the
load and the maximum permissible length of lever
and force epplied.

4.3 If susxiliary load-supporting points are pro-

" wided, the manufacturer shall also designate the

ratel capacity for these poiats.

4-4? The design of all jacks shall inc rporate a
positive stop to prevent over-travel or an indicator
where a positive stop is impracticable.

4.5 The design shall be such that parts may be
replaced without requiring special adjustment of
either the replacement part or other parts of the
jack.

4.6 Printed instructions concerning the lubrica-
tion and operation of the jacks shall be secured
from the manufacturer. .

4.7 Lubrication instructions furnished by the jack
manufacturer shall be closely followed.

4.3 When the object his been lifted o the desired
height, blocking or cribbing shall be immediately
placed under it

4.9 A rapable man shall be appointed and held
responsible for the inspection of all jacks at regular
intervals. The inspection shall be made in accord-
ance with rules governing “Inspection of Jacks,”

below.

B. Inspection of Jacks

4.10 Jacks shall be examined for cracked, dis-
torted. ov worn parts and to ensure that they are
receiving proper lubrication. Time of examination
shall depend upon service conditions as follows:
(@) For constant or intermittent use at one local-
ity, thorough inspection once every week,
{8) For jacks shipped between shop and job.
thorough inspection when sent out and
when returned,
(¢) For jacks upon which abnormal load or
shock has occurred, thorough inepection
immediately, by foreman in charge.

4.11 Jacks which are found to have cracked, dis-
torted, or badly W(::III’LI shall be tagged “out of
order™ and not re- until repairs are made.

4.12 Rq.nir or replacement parts shall be exam-
ined for possible defects, and only paits which fit
perfectly shall be used.

4.13 Before being returned to service. repaired
jacks shall be subjected to test and shall meet the
same requirements as when new.

SECTION 8
Ramps and Runways

$.1 Ramps or runwars used for vehicles shall have
s width of not less than twelve (12) fest Timber
guards not less than eight (8) inches bfteight (8)
inches shall be securely fastened on Ipp of the
runway slong each of the outside edges-

5.2 Ramps or runways, when used as passageways
for workmen. shall be provided vith standard
railings.

5.3 All ramps and runway: shall be maintained
in s safe and serviceable condition. When ramps
and runways are formed on hard ground without
the use of planking, ruts and holes greater than two
(2) inches deep shail not be permitted.

5.4 When the pitch of the ramp requires it, a man
shall be alongside a loaded truck with a chock pro-
vided with a strong handle for blocking a rear
wheel if the truck is stalled or otherwise forced to
stop on the ramp. °

5.5 Workmen, other than chockers, shall be in-
structed to stay off ramps and runways when trucks
are passing over them.

5.6 Where the incline of the ramp is too steep for
safe walking, foot cleats, nct more than sixteen
(16) inches apart, shall be provided to prevent

slipping.

SECTION 6
Trenches

A. Genersl Requirements

6.1 In all wench operations where men are at
work or where they must pass to and from their
wourk, sufficient light, either natural or artificial,
shall be provided at ail times.

5.2 Pick and shovel men vorking in trenches shall
be kept a sufficient distance apart 1o prevent in-
jury to one snother.

6.3 All uenches four (4) feet or more in depth
shall at all times be supplied with a( least one {1)
ladder for each one hundred (100) feet in length
or fraction thereof. The ladder shall extend from
the bottom of the trench to at least three (3) feet

"above the surface of the ground.

6.4 Red lanterns or torches shall be placed slong
the exposed sides of all trenches at night as re-
quired for necessary warning to the public.

6.5 Guardrailings or barricades shall be provided
at or near the sides of trenches as necessary to pro-
tect the workmen and the public.

AT M SO PR MG S M sy oo v,
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6.6 The sides of all trenches which sre four (4)
lmp::noninko‘ Mwmaemrdisb:ﬁ
sloped to the ang reposs, securely
by timber bracing. The bracing shall be carried
asong with the excavation and must in no case be
omitted unless the trevcl is cut in solid rock or
hard shale. ‘

6.7 Where s mechsnical digger is used, the brac-
ing shall be placed as close as possible {s maximum
of six (6) feet is recommended] to the Jower end
of the bcom.

6.8 The bracing shall be held in place by screw
jacks or hy cross braces clested and wedged in
prace. Where the width of the trench prevents this.
the lower end of the cross brace shall bear ~gzinst
a footing in the earth at the bottom of the trench,
provided adequate means are taken to keep it from
kicking out.

6.9 When the sloping of trenches to the angle of
repose does not extend to the bottom of the trench,
the timbering shall be us required to support the
vertical part of the trench. The sheeting shall ex.
tend not less than twelve (12} inches above the
bottom of the slope and, if necessary. t¢ boards
shall be piaced behind the timbering 10 _ revent ma-
teria! from sliding into the trench. The surface of
the slope shall be cleaned of boulders, stumps, or
other hard masses of earth to eliminate the danger
of their sliding into the trench.

'6.10 Excavated material and superimposed loads

shall not be placed nesrer than eighteen (18)
inches from the sides of the trench. unless bracing
has been installed and designed to withstand the
load.

6.11 When trenches are undercut. thev shall be
shored tv safely support the overhanging material.

6.12 1f s trench is cut alongside an existing struc.
ture and the footings of the structure are nearer 1o
the trench than the plane of repose for the soil.
they shall be underpinned ur the side wall of the
trench rigidly supported.

6.13 Considering the planks used for sheet piling
as beams to support the load imposed by the latersl
earth pressure, the maximum allowable distance
between the horizontal stringers or wales shall be
such av will keep the planks within their safe bend-
ing stress. (See rule 3.4.)

6.14 Where the cross section of the horizontal
stringer or wale is not square, the greater dimen.
sion shall be placed in a horizontal plane to gain
the maximum sirength of the member.

6.15 Braces shall be considered as columnc or
struts and shall be of adequate dimension for utiff-
vess. (See rule 3.9.)

6.16 1n hand excsvated trenches. cleats shsll be
spiked or bolied 10 join the ends of braces io
stringers to prevent the braces from being knocked
out of place. In mechanically eacavated trenches,
sl} clests shall be bolted.

.
6.17 When the depth of the wrench requires two
{2) lengths of sheet piling. one above the other.
the lower length shall be set inside the bottom
stringers or wales of the upper length and driven
down and braced as the excavation continues.

B. In Trenches of Varying Widths
and Deptha

In trenches of varving widths and depths the
wse of the followiag timbers is rerommended
and any devistions therefrom shall be on the
side of safaty.

6.18 For trenches from four (4) feet 10 ten (10)
feet in depth and not more than forty-iwo (421
inches in width:

(e) In hard solid soil

Uprights: 2%6 in. planks spaced approximate-
ly 6 ft apartctoc

Stringers: None

Cross Braces: Two 2%6 in. planks for depths less
than 7 ft ’
Three 2% 6 in. planks for depths 7 ft
to 10 f1 .

If the niiture of the soil or parallel excavations close
to trenc.ies necessitate the spacirg of uprights closer
than six (6) ft. they may be held in place by two
by six (2%X6) in. horizontal stringers or wales
and cross braces spaced not more than six (6) f1
apart ¢ to ¢. '

(b) In soil Likely to crack

Uprights: 2%6 in. planks spaced approximate.
Iy 3ftapartctoc
Stringers: 2X%6 in. planks placed near bottom

and top of trench

Cross Braces: Two 2X6 in. planks for depths less
than 7 1
Three 2X6 in. planks for depths 7 i
to 10 f
Cross braces spaced horizontally not
more than 6 §t apartctoc

(¢} In soft saudy soil or filled ground

Uprights: 2X6 in. close sheeting

Stringers:  4X6 in.. two for depths less than 7 fL.
three for depths 7 ft to 10 ft

Cross Braces: 4X4& in., spaced horizontally not
morethsn 6 ftctoc

6.19 For trenches from ten (10) feet to fifteen
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(18) fost in depth and not mors than forty-two
(42) inches in width:
(a) In Aard solid soil .

Uprights: 2% 6 in. planks spaced spproximate-
ly 4 ftapartctoc ;
Stringers:  None
(goss Braces: Three 2X6 in. planks for Gepths less
. than 13 ft
x . Four 2X6 in. planks for depths 13 ft
- to 15 ft

In lieu of one cross brace to each upright, and
where the nature of the soil or nearby parallel ex-

" cavations makes the spacing of uprights closer than
four (4) fr, they may be heid in place by two by
six (2%6) in. stringers or wales, and cross braces
spaced not to ex six (6) ftctoc.

(&) In soil likely to crack

Uprights: 2X6 in. planks spaced 3 ft spart ¢
toe

Stringers:  2X6 in. planks, three in the height
of the trench

Cross Braces: Three 2X56 in., for depths less than
13 ft

Four 2X6 in., for depths 13 ft to 15 ft
Cross braces spaced horizontally not
more than 6 ft apart cto ¢
{¢) Ia soft sandy soil or filled ground

Uprights: 2X6 in. close sheeting

Stringers:  4X6 in., three for depths less than
13 ft, four for depths 13 £t to 15 ft

Cross Braces: 4X6 in., spaced horizontally not
more than 6 ft apart

6.20 For trenches more than fifteen (15) feet in
depth and not more than forty-two (42) inches in
width:

(8) In soil of all kinds

Uprights: 2%6 in. close sheeting

Stringers:  4%12 in., spaced vertically mot to
exceed 4 ftctoc

Crosas Braces: 4X12 in., spaced horizontally not

toexceed 6 ftctoc

6.21 For trenches from four (4) to ten (10) feet
in depth, and more than forty-two (42) inches in
width:

(@) In Aard solid sod

Uprights:  2X6 in. planks spaced spproximate-
: ly6ftapartctoc
Stringers:  4X6 in., spaced vertically 4 ft apart
stve )
Croes Braces: 4%6 in., spaced horizontally 6 #t
spartcto ¢

(8) In so0d likely to creck
Uprights: 2X6 in. planks spaced 3 £t spart ¢
toe

Stringers:  4X6 in., spaced vertically 4 ft spart
ctoe

Crosa Braces: 4%X6 in., spaced horizontally 6 ft
spartctoc

-t
(¢) In s0ft sandy soil or filledground
Uprights: 2X6 in. close sheeting™
Stringers:  4X6in., two for depths less than 7 ft,
three for depths 7ftto 10 ft
Cross Bracei: 4%6 in., spaced horizontally 6 ft
spartctoc

6.22 For trenches from ten (10) to twenty (200
feet in depth, and more than forty-two (42) inches
in width:
(8) In soil of all kinds
Uprights: 2% 6 in. close sheeting
Stringers:  6X6 in., spaced vertically 4 ft apart
- ctoc
Cross Braces: 6X6 in., spaced horizonully 6 ft
- apartctoc :

6.23 For trenches more than twenty (20) feet in
depth, and more than forty-two (42) inches in
width:

(a) In soil of all kinds

Uprights: 2%6 in. close shecting

Stringers: 68 in., spaced vertically 4 ft apart
ctoc

Cross Braces: 6*5 in, spaced horizontally 6 ft

apartctoc

C. In Trenches with Hydrostatic Pressure

6.24 For trenches not more than eight (8) feet
in depth:

Uprights: 2X6 in. tengued and grooved close
sheeting

Stringers:  6X8 in., spaced vertically 4 ft apart
etoe

Croas Braces: 6X8 in., spaced horizontally 6 ft
apartcto ¢

6.25 For trenches monre than eight (8) feet in
depth:

Uprights:  3X6 in. tongued and grooved close
. shesting

Stringers:  8X10 in, spaced vertically 4 ft apart
ctoe

Cross Braces: 6X8 in. or 6X10 in., spaced hori-
sontally 5 ft apartcto ¢

Th:estuter dimension of the stringers shall be

Pluced at right angles to the sheeting

6.26 Where desired, steel sheet piling and brac-
ing may be substituted for wood.

265



v ome

L)

2 AMERICAN STANDARD SAFTETY CODE FOR BUILDINC CONSYRUCTION

. SECTION 7
Power-Driven Shovels

A. General Requirements

7.1 The operator of every shovel shall be pro-
wcted by a cab, screen, or other suitable means in
case a cable should break or material fall from a
dipper when racked in close to the machine at o
high level.

7.2 No unauthorized person shall be allowed on
the operating platform when the shovel is in opera-
tion, #nd the machine operator shall not converse
with anyone while operating the machine.

7.3 A suiiable ladder or steps and handholds shall
be provided to afford safe and easy access to the
operating platform.

3.4 Al shovels when not in use shall be left with
the dipper on the ground.

9.5 In case of a break.down, the shovel shoulq, if
practicable, Le moved well away from the foot of
the slope Lefore repairs are made.

7.6 'All persons shall be warned to keep away
from the range of the shovel's swing, and to avoid
being struck by the cab as it rotates.

7.7 Workmen shall not be permitted to stand back
of the shovel or in line with the swing of the dipper
wben the shovel is in operation or being mov-.d.

7.8 The trucks of all power shovels shall be in-
spected regularly, particular consideration being
given 1o brakes and steering gear. All defects shall
be promptly repaired.

7.9 Shovels shall be inspected each morning be-
fore starting work.

7.10 All oiling and greasing of equipment shall
be done when the machine is shut down.

7.11 Operators shall rot be permitted 1o leave the
cab while the master elutch is engaged.

7.12 Whenever it is necessary to move the shovel
under electric wires, amnle clearance shall be pro-
vided, together with such precautions as may be
mectasary to prevent contact between any part of

the shovel and the wires.

7.13 The wire rope on gower-opented shovels
shall be regularly inspected and shall be changed
when ten (10) percent of the wires in any three
{(3) foot length are broken. -

B. Electric Shovels

7.14 All wiring and electrical apparatus shall be
installed, equipped, and maintained according to
the rules of the local code governing such egip—
ment and all applicable rules of the National Elec-

trical Code and the National Electrical Safety
Code.

7.15 Temporary wiring shall be properly greund-
«d 1o minimize the danges of shock. yer

7.16 In the handling of" dectrical equipment, ex-
perienced electricians and operstors shall be em-
ployed to do the work. -

C. Steam Shovels

7.17 Steam boilers shall be installed, equipped.
and maintained as provided in the boiler code of
the American Society of Mechanical Engineers.-
and tested in sccordance with the rules of local
authorities.

7.18 The boiler and all sieam pipes shall be in-
sulated, and all other necessary precautions taken
to protect workmen from burns.

7.19 Before starting, the drip cocks in the pipes
leading from the boiler 1o the engine lhlﬁ be
opened and the “yiinders and pipes drained.

7.20 Drains and blow-offs shall discharge under
the shovel or the discharge pipe shall be shielded to
protect persons passing or working near the shovel.

7.2) Every boiler shall be provided with safe'y
valves, gage cock, and steam pressure gage.

D. Compressed-Air and Gasoline Shovels

7.22 The compressor, air receiver, und other phrts
of the compressed-air equipment shsll be installed,
equipped, and maintained as prescribed by the
local code and regulations governing such equip-
ment, and the receiver shall comply with the ASME
Code On Unfired Pressure Vessels.

7.23 Every compressor shall be provided with ap-
proved safety devices, including a safety valve,
pressure gage, and fusible plug.

7.24 Only a mineral oil having a high Rash point
shall be used for lubricating air compressors, and
the quantity carefully regulsted.

7.25 All sutomatiz controls shall he inspected
daily =nd kept in first class working condition.

7.26 Compressors shall always be supplied with
a plentiful supply of cooling water kept in contin-
uous free circulstion, unless the compressors are
air cooled.

7.27 Smoking in the vicinity of gasoline shovsls
shall be prohibited.

7.28 No lights other than approved vapor-preof
incandescent electric lights shaill be used in con.
uection with gesoline shovels.

7.29 Gasoline shovels shall be eflectively
grounded and otherwise protected against the haz-
ards of static electricity.
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7.30 When transporting gasoline from the gen.
eral supply to the equipment in five (5) gallon
uantities or less, safety cans of the non-spill type
shall be used.

7.31 If tank truck service is not available, gaso-
line in quantities in =xcess of five {5) gallons shall
be wansportated in steel drums or barrels. All
bungs shall be tight, and the drum chacked to pre-

vent movemen?,

7.32 No open lights shall be used when transpo:t-
ing gasoline. Electric flash lamps only shall be used.

7.33 When gasoline is pumped from drum to stor-
age tank on the equipment, a hose with a metallie
nozzle shall be used. The pump must be of a type
which does not create pressure inside the drum.

7.34 When gasoline is being pumped into the
storage tank, the engine of the shovel shall be shut
down.

7.35 A fire extinguisher of suitable type shall be
placed on or convenient io every shovel or other
similar piece of operating equipment.

SECTION 8
Trucks

8.1 Oniy experienced and physically fit drivers
shai! be al'owed to operate automobile trucks.

8.2 Brakes, steering gear, tires, an3 all operating
parts of trucks shall he inspected daily; such in.
spections should, prefi . ably, be made before trucks
are taken from the garage or storage area for the
day's work.

8.3 All employees shall be strictly prohibted
from:

(a) Riding on trucks unless specifically au.
thorized to do so,

(5) Riding anywhere on a truck except in the
seat beside the drives, unless the truck
body is equipped with fixed-in-place seats,
a rear gate, and a safe means of getting on
and off,

(¢) Getting on or offl moving vehicles.

&.4 Truck engines shall never be allowed to run
idle in closed garages or other enclosed places.

8.5 All parts and accessories of trucks shall be
kept in good repair and safe condition. Trucks with
broken or cracked parts or defective tires shall be

removed from service unlil. the defects have been
corrected.

8.6 On material which projects beyond the rear
end of any truck using a public highwaythere shall
be tied or fastened to the projecting énd of the
material: =

(a) A red flag during the daylight heurs

(b) A red light during the hours of darkness

8.7 No person shall be permitted to remain on a
truck when it is being lorded by a power shovel or
to remain within reach of the swing of the dipper.

8.8 Material shall never be loaded on a truck so
as to project horizontally beyond the sides of the
body nor so that it can be jarred off due to vibra
tion during transit.

8.9 Trucks while being loaded shall be properly

blocked where there is a possibility of their moving
by gravity, vibration from blasts, or other causes.

8.10 Loads not fully contained within the body
of the truck shall be’ secured by means of chains,
cables, ropes, or other effective devices.

8.11 The backing up of trucks shall be controlled
by a signal man who shall have a clear view of
the driver and the area behind the truck during
each backing-up cperation.

8.12 Completely deflated tires on trucks shail
never be inflated until after the load has been re-
moved by jacking =p the truck. Truck drivers and
mechanics shall be instructed in this procedure.

8.13 Dump bodies of dump trucks shall be
block :d or cribbed before inspecting, servicing, or
repairing while hoisted.

SECTION 9
Yheelbarrows

9.1 Wheelbarrows with split or cracked handles
shall not be used.

9.2 Wheels shall be strong, true running, and well
secured to the frame.

9.3 When wheelbarrows are used in narrow pas.
sageways, knuckle guards shall be provided.

9.4 Workmen shall not be permitted to run with
empty wheelbarrows with the handles in an up-
right position.

9.5 Wheelbarrows shall never be left in such a
position that they can readily tip over or fall.

. 0 N ag®
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10. MISCELLANEQOUS INPUT AND INFORMATION

The correspondence in this section was sent to NBS at various
times and is not associated with any particular workshop.
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';.%N”’ r American Gas
N 2 ‘{Association .

!
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INTO) - Loyl

Siven T

1515 Wiison Boulevard Arlington Va 2229,
Telephone (703} 841-8400

September 11, 1981 N

Dr. Felix Y. Yokel

Center for Building Technology
National Engineering Laboratory
National Bureau of Standards
Washington, D.C. 20234

Dear Dr. Yokel:

The Americen Gas Association (A.G.A.) is a national trvade association which
represents nearly 300 national gas transmission and distribution companies
serving over 160 million vonsmmers in all 50 states. The gas utility industry
employs about 215,000 people with a payroll in excess of $4 billion.

Representatives from the A.G.A., attended two of the recent workshop sessions on
NBS Building Science Series 127 "Recovmended Technical Frovisions for Construc-
tion Practice in Shoring and Sloping of Trenches and Excavations,” written as

a basis for proposed changes to Subpart P of 29 C.F.R. Part 1926. Two of the
potentiai changes discussed cause particular concern. First, consolidating
excavation and trenching rules into a single regulation and, second, comments
proposing a 3 foot set-back for excavationms.

The A.G.A., although not in the construction indust-y, is curreatly being regu-
lated under 29 C.F.R. Part 1926, including Subpart P for trenching and excava-
tions. We, therefore, hava a vital interest in these standards.

As a primary goal we desire to be exempted from construction indust:y standards.

Since we have not yet attained that goal we must in the meantime insure that

any changes to the current regulations on tranching and excavations in 29 C.F.R.

Part 1926 consider our special interest in trenching. As implied previously,
we see particular significance in retaining the distinction betwueen trenching
and excavations.

Our distribution companies, which by nature of our business operate in urban
areas, are greatly affected by the OSHA trenching and excavation regulations,
especially the 2 foot sat-back rule. Inspection of gas lines by OSHA have
occurred in spite of the fact that trenchiag cave-ins are not a problem within
our industry as documented oy our safety record. Equally as important, trench-
ing operations by gas companies, both distribution and transmission, come under
the safety jurisdiction of the Office of Pipeline Safety within the Department
of Transportation. The DOT rules are promulgated under 49 C.F.R. Parts 191 and
192. This potential for dual jurisdiction over trenching safety regulations
between OSHA and DOT causes confusion. For additional discussion of our safety
record in trenching and the jurisdictiona) issue—see the attachment.
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We, therefore, request that any revision to excavation and trenching standards

in 29 C.F.R. Part 1926 include the following statement: "Natural Gas companies
directly involved in pipeline activities covered by 49 C.F.R. Parts 191 and

192, as promulgated by the Department of Transportation are exempt._from Subpart

P of 29 C.F.R. Part 1926 standards relating to excavation and trenching operations."

For_ additional information on this subject, piease contact Larry T. Ingels,
703/841~8454 or Randall Griffin, 703/841-8481 at A.G.A. Headquarters in Arlington,
Virginia.

Sincerely,

Larry T Ingels

Manager, Engineering

Services Programs

LTI:1bp
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OVERLAPPING JURISDICTION BETWEEN OSRA AND DOT

SUMMARY OF ARGUMENT

1. The natural gas utility industry should not be grouped with the
construction industry. Standards developed for the construction

industry should not, therefore, be applied to the natural- gas utility
. industry.

A. The natural gas utility industry is fundamentally distinct from

the const-uction indus:ry. Safety records support this conten-
tion.

B. Tba2 natural gas utility industrv took no part - and had no cppor-
*unity to take part - in the development of the Construction
Industry Standards 29 C.F.R. Part 1926.

I1. OSHA jurisdiction is preempted under Section 4(b) (1) of the Occupational
Safety and Health Administration Act of 1970 (OSH Act) when other
Federal agencies "exercise statutory authority to prescribe or enforce
standards or regulations affecting occupational safety or health.”

A. The Department of Transportation exercised its statutory authority
under the Pipeline Safety Act of 1968 by promulgating regulations
relating to pipeline operations and maintenance (49 C.F.R. Part 192)
and by enforcement of chose regulations.

B. DOT's regulations preempt OSHA jurisdiction over pipeline and
trenching operations, rendering OSHA regulati.as in Part 1926
inapplicable to the natural gas utility industry.

I1I. The Americarn Gas Association (A.G.A.), therefore, requests that OSHA
refrain from citiation of the natural gas utility industry under Part 1926.
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INTRODUCTION

The American Gas Association (A.G.A.) is a national trade association which
represents nearly 300 natural gas transmission and distribution companies serving
more than 160 million consumers in all 50 states. These companies account for
nearly 852 of the nation's total annual gas utility sales.

The natural gas utility industry is regulated at each and every stage of
their business. Many of these regulations, including OSHA's "General Industry"
standards in 29 C.F.R. Part 1910, are recognized as validly applying to our industry.
We do not believe, however, that the "Construction Industry” standards of 29 C.T.R,
Part 1926 should be enforced against the natural gas utility industry. We recommerd
that OSHA institute a policy of not citing the natural gas utility industry under
Part 1926 for the following reasons.

I. The natural gas utility industry should nnt be grouped with the construc-
tion industry.

According to the National Safety Council data for 1978, the gas utility
industry had an incident rate of 2.69 per 100 full-time workers and a
severity rate of 15.98 lost work days per injury. This compares very
favorably with the construction industry statistics of 3.94 injuries per
100 full-time workers with a severity of 20.81 lost work days per injury.
Furthermore, a review of safety statistics relating directly to trenching
and pipeline activities indicates that the natural gas utility industry
has an exceptionally good safety recerd.

e During the six year period (1975 - 1980) 3,837 immediate injury regorts
were received by A.G.A.

e Of the above total only 7 were in the accident category which includes
cave-ins and none have been documented as fatalities.

e These few injuries generally occurred in trenches or excavations belong-
ing to someone else who called the gas company to repair a line damaged
during .excavation.

e Scaled to the entire industry, this type of accident - "caught under,
in or between a mineral item'" which would include cave-ins - would
represent only one-sixth of one percent of the total injuries.

e IYrom this extremely low rate of incidence, it may be concluded that
cave-ins involving trenches or excavations are not a significant problem
within the natural gas industry.

Additionally, the segment of the gas utility industry most likely to be
engaged in the pipeline and trenching activities labelled "construction”
by OSHA -~ natural gas transmission companies - have incident rates of less
than half of the overall gas utility rate.

The large difference in the incident rates between transmission companies
engaged in trenching activities and construction companies occurs because
trenching and pipeline activities of gas utility companies are performed

by relatively few employees at any given workplace. Construction industries,

on the other hand, may have a large number of employces performing a wide
variety of tasks at the same workplace. Due to disparate rates and levels
of risk, the standards designed for the construction industry are not

approprlate to apply to the natural gas utility industry. 272




II1.

The construction industry standards of Part 1926 have been applied to

the natural gas utility industry without giving that industry an opportunity

to provide input. These standards wvare developed under the Contract Work
Hours and Safety Stardards Act of 1962, (as amended Pub. L. 91-54 of 1969;
40 U.S.C. £333), to regulate construction crews working ufider government
contracts. 1In order to -over these crews compreliens:vely, the standards
were defined very broar te cover, '"construction, alteration, and/or
repair including paimta., and decurating...” -

The OSH Act of 1970 jave the Secretary of Labor the authority to promul-,
gate as occupational safety and health standards, without the notice and,
comment requirements of the Administrative Procedures Act, any "national
concensus standard and any est:blished Federal standard." 86(a) of the
OSH Act, 29 U.S.C. jection 655(a). The natural gas utility industry had
no ne»¢ to corment o proposed rezgulaticns when those regulations applied
only to Federal concractors. There was no opportunity Ior the gas utility
industry to comment on the regulations when they were promulgated as
occupational safety and health standards.

In this context, the 10th Circuit opinion U-30, Inc. v. Marshall and
OSAHRC, 7 OSHC 1253 (10th Circuit 1980). should be reviewed. The Court
found that there was 'no indication in the record...that the oil drilling
industry had any part or was consulted in the development of the constr.c-
tion industry standards." The Court then held that the construction
industry standard relating to cranes and derricks used in constructing

-buildings could not be applied under the "general duty clause" of Section 5(a)

(1) of the OSH Act to the o0il drilling industry. - -

A.G.A. believes that the safety record of the natural gas utility industry
and the ratiorale outlined above strongly support the estatlishment of an
OSHA policy of not citing the natural gas industry under Part 1926.

A Policy of Not Citing Under Part 1926 is Legally Justified

OSHA has been granted authority by the Secretary of Labor to make and
enforce regulations for the minimum federal safety standards for all
industries. The Secretary of Labor's authority in this area ic derived
frcm the OSH Act of 19270, 29 U.S.C. Section 651, vt _sepg. In order to avoid
overlapping jurisdiction and the inefficiencies and costs of overlapping
jurisdiction, Congress limited the Secretary's authority. The limitation,

Section 4(b) (1) of the OSH Act (20 U.S.C. Section 653(b) (1)), provides that:

"Nothing in this chapter shall apply to working conditions of employees
with respect to which other Federal agencies... exercise statutory
authority or regulations affecting safety or health."

It 1s A.G.A.'s position that the Office of Pipeline Safety (OPS) of the
Department of Transportation has exercised its statutory under the

Natursl Cas Pipeline Safety Act of 1968 by promulgating regulations entitled

"Transportation of Natural and Other Gas by Pipeline: Minimum Federal
Safety Standards." 49 C.F.R. Parts 191 and 192. These regulations com-
prehensively cover operation and maintenance of pipelines, mandate safe
working procedures to be documented in an operating and maintenance plan,
and impose strict reporting ana other requirements in case of emergency,
among other safety related requirements.
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An important concept to keep in mind when reviewing the OSHA Part 1926
regulations is that the OPS regulations nced not be pavallel in form
or substance to the OSHA regulations in order to preempt jurisdiction.

"Whether the OPS standards are the same or substantially different

from the OSHA standards their content is of little moment. In
Mushroom Transportation Co., Inc., No. 1388 (1974) own_authority

over specific working conditions, 0SHA cannot enforce its own regu-
lations covering the same conditions. Section 4(b)(1) does not

require that another agency exercise its authority in the same manner,
or an equally stringent manrer." Secretary v. Texas Fastern Trans- ,
portation Corp., 20 OSHA 712, 717 (1975) (emphasis add:{ by Commission)
(Citations omitted.)

This concept is important to keep in mind becauce the OPS regulaticns
are generally structured in terms of maintaining the integrity of the
pipeline and prevention of hazardous situations. The prevention of
hazardous situations is mandated through performance language rather
than the prescriptive language generall: emploved by OSHA.

An example of preemption of an OSHA standard by an OPS standard which
varied significantly from the form of the OSHA standard can be found

in Columbia GCas of Pennsylvania v. secretary and OSAKRC, No. 80-1459,
(erd Cir., December 23, 1980.) 1n that case, Columbia Gas was cited for
a serious violation of an OSHA regulation — 29 C.F.R. 61926.652(v) —
requiring atmospheric testing of an excavation where oxygen deficiency
or gaseous conditions are possible, prior to use aof equipment that could
cause accidental ignition. It should t=2 noted that Section 1926.652(v)
requires compliance with Subparts C anc D of Part 1925 in which a large
number of specific requirements are mandatec as to personal protective
equipment and engineering controls. 1In contrast, the OPS regulation,

49 C.F.R. Section 192.751, provides si=ply that:

Section 192.75]1 Prevention of Accideatal Ignition

Each operator shall take steps to =iaimize the danger of accidental
ignition of gas in any structure or area whers the presence of gas
constitutes a hazard of fire or explssicn, including the following:

(a) When a hazardous amount of gzs is being vented into open air,
each potential source of igrnition must be removed from the
area and a fire extinguisher must be provided. ’

(b) Gas or electric welding or cutting may not be performed on
pipe or on pipe components that contain a combustible mixture
of gas and air in the area of work.

(c) Post warning signs, where appropriate.

The OPS regulation does not spe.ifically refer to the repair of a pipe-
line using a "hot tap" procedure at issue in the case, (tapping into a
pipeline without interrupting the flow of gas in the pipeline), nor does
it mandate detailed requirements in a canner similar to OSHA's. Never-
theless, the Third Circuit held that the OPS regulation covered the
“exact working conditions"” purportedly within OSHA's jurisdiction.
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Therefore the Court ruled that “this OPS regulation provides safety
standards for the exact conditions of this casc and hence find that
Section 4(b) (1) preempted OSHA's authority over the matter.”

The above case strongly supports the argument that the DOT has exer-
cised its statutory authority and preempted OSHA's jurisdiction over

the natural gas utility industry in the areas of pipeline-safety and trenching.

A.G.A. recommends that OSHA examine closely its regulations, particularly
the excavation and trenching regulations, under Part 1926 for overlap .
with DOT regulations. We recommend that special attention be given to
the safety provisions found in Subparts L and M of Part 192 of the OPS
regulcetions. We believe that such in eramination will demonstrate that

tue DOT regulations comprehensively provide for employee safety during
pipeline and trenching activities. 4 pclicy of wot citing these activities
under Part 1926 will leave no gup in the safety net protecting gas

utility industry employees.
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ALUMINUM MYORAULIC 2
SHORING SYSTEMS STANDARO

Underground Shoring Services

P. 0. Box 881 « Columbis, LA 71418
318-248-3113

Meets OSHA Requirements
Domestic ¢ (aternations!

_George Bradberry - Prasident
Consultation » Job Planning « System Designs

May 28, 1981

Felix Y. Yokel FhD P.E.

Center for Building Technology
National Bureau of Standards
Washington, D. C. 20234

Dear Felix:

Have just received the schedule for the A.G.C. Workshops and I
shall be attending by invitation of the AFL-CIO.

I think the guide lines fall somewhat short because you did not
include isometric drawings to cover good trench shoring and bracing
practices. I have prepared the enclosed drawings and recommend
they be included with the documents.

I also suggest the following changes:

1. Ref: p.9

I see no reason why the depth limitation in the "Standard Practice"
cannot be extended to 24' depth. Also no reason why the limits of
Class C soils should be more stringent than they already are, since
we recommend tight sheeting as it is now, so long as the bracing
(struts, wales and sheeting) are strong enough to withstand the ex-
pected loads.

2. Ref: Should a2 saualified person be substituted for an engineer?

Ir the defination of who is a @qualified person, to whom is the abilit)
demonstrated?

3. Ref: p.10

I think the short term excavation defination could be extended to

3 days or 72 hours, but no more. Reason being the one day short-
term would unduly penalize contractors as over the week-end he would
have to shore for long term excavations as it is now written.

4, Refs p.11

I do not feel the stipulation of maximum slope should be limited to
3/4:11 because there are a number of soil conditions that ccuid reuuire
a 1:1 slope and even a 1#:1 slope. '

276




oy

— i

[ L }

page 2 Suggested changes.

5. Ref:s p.l12

Under cer“ain conditions I feel the bank next to the work area in
cases 2,3, and 4, could be increased to 4', I do not believe that
in case 4 we should try to limit to excavations by trenching
machines only. -

6. Ref: p.13

I believe this section should be included ir the engineering saction
as this could be lost on the man in the field.

7. Ref: p.16

In this case I think the specified options identified as examples of
implementing the performance statement should be persued.

8. Ref: p.16

Excavations up to 3' below the bottom of the sheeting cr trench btoies,
I feel could be allowed under conditions as stated in iiil A. & B.

9. Ref: p.18

In "accepted engineering reauirements" I think that a regular archi-
tect should be omitted, since architects do not deal with excavations.

1¢, Ref: p.18

I do not see how we could not reauire *hat a competent person be
working at the excavation site.

Singerely yours,

L/_ - »

~ George Bfadberry

713 6.2 6
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SPEEDS='SHORE

CORPORAT -

s we e

PO

Manafacturws of the Finest in Aluminom Hydranlic Shorsng Sysioms

»

P. 0. BOX 12501 : PHONE: (713) 943-0750
HOUSTON, TEXAS 77017 © TWX 910-881-5015

« April 9, 1982

Dr. Felix Yokel

Geotechnical Engineering Group
National Bureau of Standards

United States Department of Commerce
Washington, D.C. 20234

Dear Felix: I

Here is the work that has been approved by the State of California
for inclusion in the upcoming reprint of the CAL/OSHA Safety Orders,
Taitle 8, Trench Shoring Tables. As you see, they have addressed
themselves to three separate Tables concerning materials for the
bracing of trenches - (1) - Timber, (2) - Screw Jacks, and (3) -
Hydraulic. All concerned, and including California contractors,
feel this clarifies the Code to where they can follow it with ease.
The only thing I really disagree with is their decision to go to
two classifications of soil ~ either bard or running with respect
to the Tables. I feel they should adopt your system of three
classifications of Tables. You might write Mr. Bobis a letter
concerning that matter.

Yopirs very truly,
/ [rLC.CT I's

é vid 0. Plank

President

DOP:ers

Attachments

cc: Mr. Jim Lapping
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DEPARTMENT OF INDUSTRIAL BRLATIONS @ EDMUND G. SROWN JR., Ceverner

CUPATIONAL SAFETY AND HEALTH STANDARDS BOARD
" 'Ols POURTH STRREY

SACRAMENTO, CA 93814 ‘

Ti)nmua

March 24, 1982

Mr. David 0. Plank, President
SPEED SHORE CORPORATION

P.O. Box 12591

Houston, Texas 77217

Dear Mr. Plank:

We have received your telegram dated March 23, 1982 with respect to
the proposed revisions to the Trenches and Shoring Tables 1 through
6, Seciioun 1541 as contained in the Construction Safety Orders,
which will be considered by the Standards Board at their Public
KHearing on March 25, 1982 in San Diego, California.

Your telegram will be made part of the Board's official record of
proceedings in this matter.

We appreciate your interest in this matter and can assure you that
your comments will be given every consideration by the Members of
the Occupational Safety and Health Standards Board.

Sincerely, /’,
! @ 7
éﬁ‘ ./‘7&";?34{, \

RINALDI
Executive QOfficer

- TS,

/tim
cc: Dr. Alvin Greenberg

John L. Bobis RECEIVED

All Standards Board Members
: MAR 26 1582

SPEED SHORF CORP,
ADM. Cirr,
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Memorandum
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from . bc:upoﬁ ol Safety and Health Stundords Boord
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© Dot March 10, 1982 D

)

EXCAVATIONS, TRENTUNIS AND EARTHWORK
ADVISORY COMMITTEE MEMBERS

/(—TE>—vQ—=1___;
JOBN L. BOBIS, Principal Safety Engineer

Trenching Tables, March 25, 1982 Public Hearinyg

The attached proposed tables will be considered by the Occupational
Safety and Health Standards Board at its public hearing scheduled on
March 25, 1982 in San Diego, California.

The proposed tables were developed by the Standards Board's staff in
response to written comments submitted by persons subsequent to the
Board’'s September 24, 1981 Public Hearing relative to the new
proposed regulations on the subject of excavations, trenches and
earthwork. ' Since the suggested revisions to the tables constituted
a substantive revision to the September 24, 1981 proposal, the
tables could not be incorporated into that proposal without further
public hearing. Therefore, this matter will be considered by the
Board at its March 25, 1982 Public Hearing. The attached tables are
proposed to be incorporated into the new Section 1541 previously
heard by the Board and are forwarded to you for your information.

Should you have any questions regardinc this matter, please feel
free to contact this office.

/tlm
attachment (March 25, 1982 Public Hearing Packet)

L
LAy .. 4

RECEIVED

MAR 15 1982

SPEED SHORE CORP.
ADM. DEPT.
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T OF CALIFORMIA @
l‘mw«ummn MRATONS FOMUND G SROWN ., Governer

OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD

4) 3233440 NOTICE OF PUBLIC MEETING AND HEARING
OF THE OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD
AND NOTICE OF PROPOSED CHANGES TO ~ 28
OF THE CALIFORNIA ADMINISTRATIVE CODT

-

Notice is hereby given pursuant to the provisions of Sections 142,
142.2, 142.3, and 144.6 of the Labor Cocde, that the Occupational
Safety and Health Standards Board of the State of California has set
the time and place hereinafter set forth for a Public Hearing,
Public Mee:ing, and Business Meeting:

Public Meeting: On March 25, 1982 at 19:00 a.m. in the
Auditorium, of the California State
Buildirg, 1350 Front Street, Room B-~-109
San Diego, California.

At the Public Meeting, the Board will make time available to receive
comments or proporzals from interested persons on any item corcerning
occupational safety anl health.

PUBLIC HEARING: On March 25, 1982, following the Public
Meeting, in the Auditorium of the California
State Building, 1350 Front Street, Room B-109
San Diego, California. .

At the Public Hearing, the Board will consider the public testimony
on the proposed changes noticed below to occupational safety and
health regulations in Title B of the California Administrative Code.

BUSINESS MEETING: On March 25, 1982, following the Public
Hearing, in the Auditorium of the California
State Building, 1350 Front Street, Room B-109
San Diego, California.

At the Business Meeting, the Board will conduct its monthly business.

In the event it becomes necessary to continue the Public Meeting,
Public Hearing, or Business Meeting, the meetings or hearing will be
continued on April 1, 1982 at 10:00 a.m., in the Auditorium of the
California State Building, 1350 Front Street, Room B-109, San Diego,
California.

These meeting facilities are accessible to the physically
handicapped.

OCCUPATIONAL SAPETY AND HEALTH o ,
STANDARDS BOARD REL:"-LIVED
MAR 151682

SPEED SHORE CORP,
ADM. DEPT.

- - 293
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NOTICE OF PUBLIC
BEARING/MEETING -2- March 25, 1982

NOTICE OF PROPOSED CHANGES TO TITLE 8 OF THE
CALIFORNIA ADMINISTRATIVE CODE
BY THE OCCUPATIONAL SAFETY AND HEALTH STANDARDS POARD

Notice is hereby given pursuant to the provisions of Section 142,
142.2, 142.3, and 144.6 of the Labor Code that the Occupational
Safety'and Health Standards Board will consider the following
proposed revisions to the Title 8 Safety Ocders of the California
Administrative Code, as indicated below, at its Public Hearing on
March 25, 1982:

1. TITLE 8: CONSTRUCTION SAFETY ORDERS
{Trench Shoring Tables 1 through 6)

Informative nggst of Proposed Action: Existing Cal/OSHA
regulations in the Construction Safety Orders, concerning trench
shoring systems do not address the use of hydraulic shoring
units in both a vertical mode (as uprights) or horizontally (as
walers) when shoring a trench. The proposed repeal of Section
1541 and the adcction 0f a new subsection and tables were
previously noticed in the California Administrative Register 81,
No. 30-2 and considered at Public Hearing on September 24, 1981,
to clarify the use of hydraulic shoring systems or units. As a
result of testimony received at the September Public Hearing,
the Board is now proposing new tables subdivided into 3 types of
trench shoring systems used to support the sides of an excavated
trench~-wood, metal and hydraulic systems. The revised tatles
relating to hydraulic systems include appropriate spacing of
these units in a horizontal or vertical position. There are no
Federal counterpart regulations addressing this specific subject
matter.

These tables are proposed to be incorporated into the new
Section 1541 previously noticed.

A copy of the propcosed changes in STRIKEOUT/UNDERLINE format is
available upon request to any interested persons from t.e
Occupational Safety and Health Standards Board's Office, 1006 Fourth
Street, Third Floor, Sacramenteo, California 95814. Copies will also
be avaijilalle at the Public Hearing.

An INITIAL GINERAL STATEMENT OF REASONS ocutlining the purpose and
factual basis for the proposed regulation(s) and the substantive
facty upon which the Standards Board is relying for proposing the
regulation(s) is also available upon request from the Standards
Board's olfice. 1Inquiries may be directed to Mr. R. T. Rinaldi,
Executive Officer at (916) 322-3640.

The following statement of costs will apply to all the proposed
regulations to Title B to be considered by theeBoard: e

. Costs to State Agencies: None RECE'VED

Inpact on Housing Costs: None
MAR 15 1982

SPEED SHORE CURP.
ADM. DEPT.
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NOTICE OF PUBLIC
HEARING /MEEBTING ’ -3- March 25, 1982

Federal Funding to State: None

To Local Agencies and School Districts: Pursuant to Section 3¢,
Chapter 1284, Statutes of 1974, the proposed action does not
create any obligation for reimbursement by the State to any

- local agency under Section 2231 of the Revenue and Taxation Code
for costs that may be incurred by it in complying with these
orders because these orders mere.y implement Federal law and
regulations.

Notice i3 also given that any interested person may present
statements or arguments orally or in writing at the hearing on thre
proposed actions under consideration. Written comments should be
received nc later than five (5) working days prior to the date of
the hearing. The Occupational Safety and Health Standards Board,
upon its own motion or at the instanne of any interested person, may
thereafter adopt the above proposals substantially as set forth
without further notice.

The Occupational Safety and Health Standards Board's rulemaking
files on the proposed action(r! are open to public inspection Monday
through Friday, from 38:30 a.m. to 4:30 p.m. at the Standards Board's
Office, 1006 Fourth Street, Third Floor, Sacramento, California
95814.

There ar®* no building standards contained in these proposed
revigions as defined by Health and Safety Code Section 18909.

OCCUPATIONAL SAFETY AND HEALTH
STANDARDS BOARD

- -

RECEIVED

MER 111982

SFEED SHORE CORP.
ADM. DEPT,
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5-3;‘; s - CALIFORNIA OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD TRy
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B TITLE 8: CONSTRUCTION SAFETY OKDERS .
. . . (Trenches unZ.ESOrInq Tables 1 through 6) i]
SECTION SURJECT . - 'i
" . .
1541, including Repeal existine regulation on Stzndard
Tables 1 and 2 . Shoring Systev, 1nc1u¢inq Tables 1 and 2.
- Note: The _epeal of Section 1541 and the .

adoption o: a new Section 1541 were

: ) previously noticed (California
Administcative Register Bl, No. 30-2Z) and
heard 'y the Standards Board on Septenmber
24, 1961. Because substantive charges to
the rroposed tables were recommended at
the public heazring, the tables are being
renoticed for hearing. The tables are
proposed to be revised to be consistent
with the testimc.y received by the i

- Standards Board st its September 24, 1981,
public hearinge - -

Tables 1 through § Adopts new Tables 1 through 6. '

There are no building standards contained in this proposal.

Pursuent to Section 36, Chapter 1284, Statutes of 1974, the above
order does not create any obligation for reimbursement by the State
to any local agency under Section 2231 of the Revenue and Taxation

.. Code for costs that may be incurred by it in complying with this
ordar because this order lcroly implements Federal law and

regulations.
RECEIVED
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SR STANDARDS PRESENTATION Pe_3 _or _9_
| CALIFORNIA OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD

U . TAMLE )
WOOD SMORING FOR NARD COMPACT SOIL
, Braces (Struts) ] Scringer
( . Dprights at 8' on centers {Waler)
= DEFPTH | Norizontal Wood Size (Inches) ]
(Peet) Spacing Size and ) - Size
. (Yeet) (Inches) Trench wWidth (Feet) -] (Inches)
‘ -
, o 8 3x8 4 x 4 A1 widths . '
f 5 to 7 4 2 x 10 up to 15 4 x 4
2 2 x 8 ' 4 x 4
Over 8 4 x 10 4 x 4 up to 12’ width, | ~====-
7 to 10 4 J x 10 over 12° up to 15°', 6 x 8
| 2 _3xB 6% 6 6 x8
Over ] 6x8 4 x 4 up to 8°' width, cem———
‘ 10 to 12 4 4x8 over B8' up to 15°', B x 8
2 3 x8 6 x 6 8 x 8
Over 8 6 x 8 4 x 4 up to 6' width, || ==ece=a
12 to 1% 4 4 x 10 over &' up to 1%5°', 8 x 10
2 3 x 10 6 x & 8 x 10
, Over 8 6 x 10 6 x 6 up to 14' width, | =-=m==e
] 15 to 20 4 - 4 x 12 over 1l4' up to 20', 6 x 12
" 2 3 x 12 8 x8 6 x 12
Strut - Max. horiz.
O’;’;t See Ssction 1541(a) (6) spacing €8'0.c. Upright
! GENERAL NOTES o
' 1. Timber shall be "selected lumber” .
b quality. (See Definitions Section E.
1504.)
2. Timber members of equivalent “section t
modulus” may be substituted for uprights
and stringers shown in these tables. " x
3. These talies may be modified by a civil -2 '
engineer in eccordance with Section . - !
1541 (a) (S). x > !
‘ 2 | |
: o ‘
}
: ]___:' ' ’
_..4 wIDTH l-—-

.OSHSB-~-9%9A(7/76)




CALIFORNIA OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD

TAKLE 2 d
WOOD SHORING POR RUNNING SOIL . _
: Braces ( Struts) strinjer .]
. Uprights at 8 cn centers (Walel) ! LA
Morizontal Wood Size (Inches) |
DEPTH -
Spacing . 8ize and $ize "] ‘
(Feet) {Inches) Trench Width (Feet) (Inches) il !
5t08 solid 2 6 x 6 All widths 8 x 10 i
- i
T up to 15°'
. ' » s
Over 6 x 6 up to 10' width, i
i
8 to 10 Solid 3 8 x 8 over 10' width 10 x 10 s
‘up to 15 |
i
Over 6 x 6§ up to 58' width, |
!
10 to 12 Solid 3 8 x 8 over 8' up to 15} 10 x 12 |
1
Over 1" 8 x 8 All widrthy {
1
1z to 15 solid 3 up to 15° 10 x 12 '
!
Over 8 x 8 up to 12' width, |
]
15 t> 20 solid 4 10 x 10 over 12°' up to 12 x 12 '
20° ‘
Oysr See Section 1541(a) (6) Strut - Max. horiz. |
spacing @ 8' o.c.
ﬁ;vv????:fr
-
»ﬁ; !
. Y 1
(-9 |” :
& | ;
-
x EL z:#? KATER
; 2. . ‘
‘ R
PRIGHT
E'f_!_.
<.~ T ~
) /4
+ REC
- R EIVED o
¢ ”.R ‘ - !m?_ '
. OSHUSB-9A(7/°6) _ gpeeD .t R CORP, . -

. ”l‘.n. Wi r.
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0 | STANDARDS PRESENTATION Pe_S or 9
CALIFORNIA OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD

{J _ ™aLs 3
) METAL SMORING FCR KARD COMPACT SOIL
 j——— v S——
[ - Uprights - Braces (Struts) et 8' on centars ' - Stringer
"~ DEPTR Horizontal . (Waler)
, (reet) [| spacing Size Aluninum Pipe Std. Steel Pipe . Size
| (Feet) | (Inches) Min. pia. tn. Trench | Min. Dis. |Max. Treach
o {Inches) pWidth (Ft.) (Inches) |Width (Ft.)] (Inches)
8 3x8 2% (3Y) 8 (10) 14 3 | eeeeee
s
o 4 2 x 10 2y (34 8 (14) 14 3 4 x 4
7 2 2x8 24 (3Y) 8 (20) 1y 3 4 x4
Over 7 8 4 x 10 J2y (3%) 6 (8) . 2 6 | eceeaa
to ‘ 3 x 10 [y (3y) 9 (11) 2y 12 6 x 8
10 2 ixs 24 (3Y) 12 (16) 3 15 6 x8
“ lovar 10 8 6 x8 y (3y) 6 (7 2 (2%) 8 (12) ———e
to ] 4x8 Ry (3%) 8 (10) 2 (24 10 (11) 8 x 8
12 2 3Ix8 Y (3%) 10 (15) 24 () 13 (15) 8 x 8
over 12 8 6 x 8 DYy (3%) 5 (6) 2 (2%) 6 (10) | ~e--- -
to 4 4 x 10 [y (%) 7 (9 2 (24) 8 (12) 8 x 10
15 2 3x 10 by 3y 3 (13) 24 (3) 13 {15) 8 x 10
Over 15 8 6 x 10 by (3y) 4 (5) 24 () 8 (12) || -e----
to 4 «x12 by (%) 6 (8) 24 (3) 10_(15) € x 12
20 2 Ix12 Py (3%) 8 (1)) 24 (3) 12 (15) 6 x 12
Over i
20 ee Saction 1541(a) Metal Strut
f (6) .
{ ) o

GENERAL NOTES

1. Metal pipe brecas permitted by thase Orders
shall be schedule 40, standard steel pipe,
or equivalent and installation shall be as
set forth by these Orders.

2. Timber shall be “"selected lumber” quality.

! (See Definitions ~ Section 1504.)

3. Timber members of equivalent “section
modulus® may be substituted for uprights
and stringers shown in these Tables.

—
. w—

. OSHSB-9A(7/76) . '
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CALIFORNIA OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD U
_ L] L
METAL SHORING FOR RUNNING SOIL .
, L
Uprights . T Braces (Struts) at 8' on Centars Stringar
< ] (Waler) ' ‘
pepta ] 7orizontal P4 std. 4% . ]
Spacing ickness A:I.v-tm. L td. Stael Pipe Size 5.
(Feeat) (Inches) [Min. Dia. n. Dia. [Max. Tren
(Inches) (Inches) [Width (rt.) (Inches) }
Ea———— :
24 8 1y 3 "
Sto8 Soliad 2 3 10 2 6 8 x 10
Over 24 6 2 6
8 to 10 Solid 3 3 8 : 24 ) 12 10 x 10
Over 24 4 2 6 ;
10 to 12 S0l1id 3 k| 6 2% 10 10 x 12
' J
| Oover 24 3 24 8
1
12 to 18 Solid 3 3 6 3 15 10 x 12
Over ) .o 3 (3 24 £
15 to 20 Solid 4 k1 8 3 12 12 x 12 °
4 10 3% 18
Over .
20 [Fee Section 1541(a) Hetal Strut Upright
(&) ' S———
4. These tables may be modified by a civil
engineer in accordance with Section 1541 .
(a) (6). ‘
. . - f
—MAR 151090 - . -
OSMSB-9A(7/76) $PEED L=l CORP. !
Auwm. DEPT. : -
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TMRLE 5
HYDRAULIC SHORING FOR HARI) COMPACT SOIL

Uprights Stringers (Waler) Braces (Struts)
DEPTH -
Hoyrizontal Vertical forizontal Fax. Troncﬂ
(Feet) | Spacing Size Size Spacing [| Hydraulic Cylinders spacing width
(Feet) Aluminum Rail Aluminum Rail (Feet) (Feet) (Peet)
8 200 han S 2* ID - 2%* oD
No Shlotlnq! 8" wWide 6" Wide »
S to? 6 Standard Standard S . - . - 8 cc 12 | 200e
* (See Note) s " = " »
LA 4 L X]
Over 7 ] " " - 2m
Mo Sheeting| 8" wide 67 wide 2" 10 - 24" oo
to 6 Standard Standarxd S . " . ® 8 cc 9 ]200e
12 § » (See Note) 5 * e = =
Over 12 6 8" wide 6" Wide Std. S 2" 1D - 2% oD
No Sheeting
to 4 Std. or 4O or S v . - - 6 cc 9 ]20¢°
16 * (See Note) 3" Wide HD S . " " "
Over 16 6 8" wWide €" wide Std. 4 2" or 3" 1D -
No Sheeting
to 4 Std. or HD or ‘. or 4 cc 9 |200*
20 | ¢ (See Note) 8" wide HD 4 ' 2% or % op
1
Over
20 | See Section 1541(a) (6) GENFRAL NOTES
AL

1)
2)

3)

* For closer sheceting, plywood may be used behind uprights or

other effective gheeting of user'a choice.
** A 34" x 34" x 3/16" steel oversleeve is requlred to. Std. 2* 1.D.
No steel oversleeve required on 3" 1.D.

See Hivdraulic Shoring Assocfiation Manual for strength of rails.

LR 2 ]
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TABLE 6
N HYDKAULIC SHORING FOR RUNNING S$OIL
P-—-_ =
Uprights Stringers (Walerg) draces (Strut.s)
L*—T
DEPTH (tliorizontal Size Size Vectical forizontal Max. ‘l‘rmc*
Spacing Spacing | Hydraulic Cyliners Spacing width
(Peet) (Feet) AMuminum Rail Aluminum Rail (Feet) (Feet) (Paet)
AN —
s 8® wWida 6" Wida
to Solid * 4 2" 1D - 24" oD 6 cc 9 20%e
7 Standard Standard
Over 7 8" widae 6" Wide
to Soliq * 4 2" 1D ~ 24" oD 6cc 9 jpo**
12 Standard Standard .
L
Over 12 8" wide 6” wida
to Solid ¢ 4 2" or 3" 1D - 4 cc 8 }jl3°°
Standard Standard ‘.= If” 7
16 2%" or 34" OD
Over 16 8 wide 6" Wide u
to Solid ¢ Stendard Standard ? 2° or 3}".1ID S//l“’: ) cc 6 §ee
' or €. L»}[
20 « } 25" or 3%y 0D
Over
20 ] See Section 1541 (a) (6) GENERAL NOTES
1) * Use plywood or other effective sheceting behind the: vertical
e * uprights,
2) =* iise steel box encasement in this range. g
RECEIVED .
MAR 151982
—SP —
ADM, DEPT,
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A AMERICAN PLYWDDO ASSOCIATION !
- i

October 7, 1%80

Felix Y. Yokel, Ph.D., P.E.
U.S. Department of Commerce
National Bureau of Standards
Geotechnical Engineering Group
Building 226, Room 8162
Washington, D.C. 20234

Dear Mr. Yokel:

We appreciste your desire to include plywood as a material in your revisions

_ ___to_the regulations for "Excavation, Trenching and Shoring." 1 hope that we

can agree on a criteria that will permit us to supply you with some type of
tabular load information for the use of plywood sheeting in trench shrring.

The four-page leaflet I sent to you earlier emtitled, "Plywood Tremnch Shoring,"”
wvas produced some six or seven years ago and all of the people involved with

it are no longer working at APA. This causes a problem in trying to recoastruct
the thinking and decisions that went into production of the tables in :hat
publication. After searching our file, I have some answers, but in some cases

I can only speculate on the reasoning.

APA at that time saw plywood used in trench shoring in situations that definitely
could not be justified frum a theoretical engineering calculation standpoint.
Thus, in developing the tabular data, generous assumptions were made in any

case vhere they could be substantisted with reasonable engineering judgement.

Not being experts in scil engineering, we sidestepped that issue by quoting

from some handbooks and giving pressures in terms of a nuaber of levels of
equivalent fluid density.

All tolled, there are a number of areas where our computations and judgements
vary from the BSS 127 "standard practice."” 1In the tabular data the depth

of the trench did not have built into it any surcharge allowance. Thus, the
tvo-foot mandatory surcharge you are implying would reduce the effective depth
of the trench by two feet for the tabular information given in the APA brochure.

PLYWOOD DIAMOND AUBILEE

____IDS 4 —_‘.U
A
#
H
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Felix Yokel -2~ October 7, 1980 -

Whila not statad in our publication, the design example implies that thinner
sheeting could be used for the uppar part of tha tranch and & thicker panel ;
for the lower part. This raquires tha assumption that tha asarth pressure
varies from a maximum at the trench bottom to zero at the surface of the
gronnd. :

In developing the APA publication, information was borrowed frow a California
publication on excavations and trenches to justify using a 6/10 factor times

the depth times the equivalent fluid density to determine effective pressure .
on the plywood. This 6/10 factor would apparently correspond to the 672

tributary loaded ares factor given in BSS 127. Though not stated, I assume

this factor is inserted to account for the ncouniform pressure of the earth

on the retaining structure. As it is pointed out, if the structure can deflect
slightly, it will essentially unload itself in that area.

In designing the retaining structure, APA computed on the basis of wet s*rrsses
whereas most plywood structures utilirze dry stress levels. After starting
froc a normal duration stress level, (ten years) a 332 increase on the stress
wvas applied for the shoring duration. Since a 331 duration increase is cnly
appropriate for durations of about ome day, 1 suspect that it is in fact more
sppropriately entitled "experience factor” with duration of loading aa cmly
oune aspect of this stress increase. :

The tabhulated information given in the APA brochure covers the equivalent
fluid density range from 20 to 80 pcf, and thus we have covered the runge
for soil types A, B ard C.

In the computatioms for the table in the APA literature, we have used span
lengths from center of support to center of support. We have at the same

time reviewed computations by other design engineers where the clear span
distance was used since the supports may be relatively wide. If ove is using
verticle supports for the plywood sheeting, that is a 2 or 3 x 8 fliat, the

span lergth changes substantially and the ability of the plywood panel to

resist load increases greatly. Bowever, since the width of the support is

a8 variable ancd not neceasarily one easily controlled, this becomes an individval
matter. I suppose, one could assume a minimum six-inch width of support in

ell cases. This would be sbout the least that could be expected.

I'm enclosing an APA laboratory report on the affect of support width on plywood
deflection. While trench shoring is not deflection critical, the information
gained from the research regarding deflection certainly indicates that something
other than center-to—center span length is appropriate for strength calculations
as well as for deflection calculations.

In order to fit APA data into tha criteria you have suggested in your BSS 127,
I would suggest the following:

1. Normal duration wet stresses increased 331 for short durationm ahoring.

2. A 67X tributary load factor for the plywood sheeting.
3. Trench depth computed with a two foot surcharge.

- ' ¥
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Felix Yokel e October 7, 1980

4. Span length co-ﬁﬁtcd as clear span plus 5/8 inmch, six-inch support width
assumed. ]
S. Same thickness plywood from top of trench to bottom. -

Sincerely yours,

| RS
sl ;7‘-’
7/ S e “EL/
- e~ N L)~
/)

,

RAYMOND C. MITZNER, P.E.

Project Manager, Industrial Markets
Engineering Technology

RCM/saw

Enclosure: Lab Report 120

307



e ——_— ——n 4 o om

Piywood Trench Shoring

AMERICAN PLYWOOD ASSOCIATION

+

This leafiet has been prepared as an aid in designing trench
shoring using APA® grade-tradem:-ked plywood. Four
basic framing systems are illustrated, and plywood
recommendations are given.

Plywood may be used most readily for trenches up to 8
feet deep. Greater depths are permissible in some soils. In
most shoring systems, it is Sest to orient the plywood face
grain across the supports irs order to have the strongest and
stiffest system. For some conditions, however, plywood
panels may be used more efficiently if oriented vertically;
that is, with face grain parallel to supports. Minimum
support framing is also desirabie, since horizontal support
jacks restrict work inside the trench.

With these points in mina, four plywood-support
configurations have been calculated for commonly availabie
plywood grades. Tabular information is also presented to
3id the designer in estimating soil pressures, and in
selecting appropriate plywood grades and thicknesses.

Four steps are involved in plywood trench shoring design:
1. Determine equivalent fluid density of soil.
2. Select a suitable plywood-support system.

3. Select the proper plywood grade and thickness for the
support framing.

4. Design the support framing.

Earth Pressures on Shoring

So'l-engineering references generally refer to three types of
scil pressures for shoring design: active, at rest, and
passive. At-rest pressures assume no movement of the wall,
Passiee pressures result from the wall pushing against the
soil until it fails. For most shoring, these two types of soil
pressure are not design factors.

Active 30il pressure can be mfely sssumed for most trench
shoring. Active il pressure can be used where design
permits slight movement of the shoring awey from the soil.
For most systems, this movement is provided by the
inherent flexibility of the piywood and framing.

The active 30il pressure depends on the angie of internal
friction of the 0il; s0il cohesion, density, snd water
content; and depth of the trench. The interaction of them
varisbles is explained in dewsil in various references.’

1119 A St. Tscoma, WA 98401

206 272. 2283

The qeneral properties of some soil classifications are
known. Using these properties, the soil can be transiormed
into an “equivalent fluid’’ whose density relates 1o the
pressure exerted by the soil. Some building wodes specify
3 30 pecf equivalent fluid density as a minimum desigr:
requicemant for foundations.?

Table 1 shows equivsient fluid densities for various common
soil classifications. A range of densities has been shown
since these soil classifications are not definitive of every

soil property.

Table 1 Equivalent Fluid Density of Soils®
Coil Classification Equivalent Fluid Density (pcf)
Soft flowing mud 75-85
Wet fine sand 35-70
Dry sand 25-45
Grave! 25-45
Compact loam 1540
Loose loam 25-55
Clay 15-85

* Based on tabuler informat.on given in Building Construction
Handbook by Merritt.

After determining which soil classification applies to the
soil a1 the job site, the designer must use professional
judgment in selecting the appropriate equivalent fluid
density for his application. For instance, Table 1 shows an
equivalent fluid density of 35 to 70 pcf for wet fine sand.
The designer may determine by inspection that the actual
soil is sand that does not contain a high percentage of
fines. Afier comparing the properties given for dry sand, he
may decide that an equivalent fluid density of 50 or 60
pcf would be more appropriste. In sny event, the designer
should regerd Table 1 ss a general guide for estimating soil
pressure. After selecting an squivalent fluid density, the
design pressura is six-tenths of the product of the equivaient
fluid dersity times the depth of the trench.?

Y Sod Mochanics in Engineering Practice by Tertsghi & Peck.
3 Uniform Building Code, 1972
Exncavetion and Trenches, Agricuitursl svd Serviom Agency,
Department of Incustrial Reistions, State of Californis.
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Framing Systems

The following illustrations show four basic framing systems
for trench shoring.

107 1

q

e —— ——

|
. J l Vertical
l____ . ____.l Supports

Type A Plywood

In Types A, B, and C, aach panel is supported by only two
framing members, but they are 30 spaced that the bending
moments in the panel will be minimized. That is, the
momaent st the supports is the same as at the midspan of
the panel. Spacing o supports for Type D has been selected
in a similar manner. .

10%

-
Q

[—

b

Face Graif e

Direction

Yype C

The moment in sl four systems is determined by the
following equation:

M wpports = Mg = K wB?

M
K

Moment (1 Ib)

0.0214 (Types A, B, C)
0.00853 (Type D)

s0il pressure (pef)

total panel dimension (ft)
4 1t for types A end B

8 f1 for Types C and D

!

|

|

I

|
]

Type D

12-4/2”
H
1 l
| |
| N
| |
f— s

in some cases, the shear strer. may be critical in the
design, 30 this should also be checked. Shear is maximum
st the “upports and is determined by the following
squation:

V s 2wB V = maximum shear (Ib)
Z = 0.293 (Types A, B and C)
= 0,185 (Type D)

309



By using the equations for maximum moment and sheasr,
the enginesr can determine the required plywood system

In order to0 simplity the plywood design, Tabie 2 has

been prepared, giving the meximum depth of fill behind
sach support system fur various equivaient fluid densities.

Table 2  Allowable Depths of Plywood Trench Shoring (Ft) k
. " | Required Equivalent Fluid Density (pef)

Ptywood Support

Grade Type 20 30 40 50 (] 70 80

C-D 32/16 8 75 5.0 38

INT APA

w/ext. glue D 47 3.1

C-C 32/16 B 9.0 6.0 45 36

EXT APA D 5.6 38

C-D 42720 115 7.7 5.8 4.5 38

INT APA

w/ext. glue D 7.2 438 3.6

C-C 42/2¢ 13.8 9.2 6.9 5.5 4.6 2.9

EXT APA D 8.6 5.8 43 35

C-D 48/24 A 7.6 5.1 38

INT APA

wiext. glue B 15.0 10.0 15 6.0 5.0 43 38
D 9.4 6.3 4.7 38

C-C 48/24 A 9.0 6.0 45 36

EXT APA 8 18.0 120 9.0 7.2 6.0 5.1 45
(o 4.4 30
D 1.3 75 5.7 45 38

5/8" PLYFORM A 8.0 5.3 4.0

Class | 8 15 7.6 5.7 46 38
D 7.2 48 36

/4 PLYFORM A 133 8.9 6.7 5.3 44 38

Class | 8 146 9.7 73 5.8 49 42 3.7
D 9.2 6.1 4.6 37

24.1 w/ A 23.2 15.4 11.6 93 7.7 6.6 58

ext. glue 30.2 20.1 15.1 12.1 101 8.6 76
(o 7.5 5.0 37
D 19.0 12.7 9.5 7.6 6.3 5.4 47

The plywood specified in Table 2 is besed on the
minimum structural properties for the indicated grades.

Basic plywood design stresses for wet spplications were
taken from Pywooc Design Specification (Form QS510)
and then increased 33% for duretion 9f load.

4t A R

A similar level of design stress was used in development

of a shoring system for the Northwest Nationsl Gas

Company in Portland, Oregon. Their tests demonstrated

“safety factors™ within the range required by the
Occupstional Safety and Hesith Administration.
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Design Example

Requirements

Sncring is to be designed for 8 pipe trench varying
from & fee’ 10 8 feet deep. Horizontal supports are 10
be ket 1O B MIniTUM.

Solutien

1. Determine s0il properties: No 30il-test report is
availabie, but inspection at the job site reveals a loose
taem il most areas, with 2 coarse sand and gravel
mixture in others. Road cuts in the ared indicate
hesws general soil characteristics to a depth ot more
than 10 feet.

From Table 1, an equivalent fluid density of 40 pct
is selected as appropriate for the overall design. (With
fine-grain soits such as clays, the possibility of wet
conditions should also be considered. Rain runott, or
other drainage could produce a hydrostatic head of
water under extreme conditions.)

2. Select 3 suitable ply wood-support system:

Since the trench depth will vary, Type B suppcrt
system will be used.

3. Select the proper plywood:

Table 2 shows that C.C EXT 32/18 plywood will be
adequate for the Type B system up to a trench depth
of 4.5 feet, and C-C EXT 48/24 will be required for
the Type B system for depths up to 9.0 feet.

4. Design of support framing is beyond the scope of this
technical note, but basic engineering beam formulas
for uniform loading can be applied. Vertica)-support
design will depend on the number and placement of
horizontal supports. Use of horizontal supports across
the vertical framing can reduce the required ~umber of
support jacks—especially for Type A and Type B
systerns. For mast applications at least two support
jacks will normatly be required for sach framing
member in trench depths up to-8 feet. Vertica! framing
should be designed to be stable-under lateral impact
louds due 10 workmen and equipment in the trench.
Thus factor is of particular importance for trench
depths over 4 feet.

Note

The Identification Index given . Table 2 as a set of two
numbers in the p'ywood nrade (e g C D 32/16! refers

to spacing of framing members. The ieft-hand number i3
maximurr recommended spacing in inches o.c. for roof
framing. The right-hand number is the recommendation tor
fioor framing. The ldentification Index on any given

panel is based on panel thickness and species makeup and
indicates relative along-thegrain stitfness of the panel.

The recommendations in this lealiet are Sased on use of plywrod
that Desrs the gracte rademark of the Srwerican Plywood Assoc.ation.
For these engineered sppiications that invoive salfety. it 11 best to
use plywood thet meets manufacturing stangards of U.S. Produce
Standard 7S 1 and Association performance requiements. The

APA grade-tragemark 15 positive identitication. by the manutsceurer
that the plywood Mas been subiect 10 the riguc inspection and

testing peogram of the Astociation.

A AMERICAN PLYWDOO ASSOCIATION
|

1119 A Street / Tacoma, Washington 98401
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