Use of Trench Boxes for Worker Protection

Jimmie Hinze!

Abstract: Work in trenches can be very dangerous if workers are not provided with adequate protection against trench cave-ins. One
method of providing for worker protection in trenches is with the use of trench boxes, widely used, engineered structures that permit
workers to work safely in trenches. A study of the experiences of utility contractors with the use of trench boxes provided several notable
findings that can help in implementing safe work practices in trenches. Most safety problems with the use of trench boxes are attribute
to human error or judgment. For example, several respondents commented that workers were observed exiting from the trench boxes |
walking up the backfill, a practice that exposes workers to the dangers of trench cave-ins. The importance of training was also evident i
the results. Firms with better safety performance records conducted specialized training courses for their employees, and they provide
more frequent training courses.
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Introduction boxes are widely used in the United States and they provide well
for the protection of workers in trenches. Most workers who die
Each year, many construction workers die as a result of trenchin trer_1ch cave-in accidents work in trenches tha_t were not shored
cave-ins, possibly as many as 100 workékinze and Bren or whlch were not ;Ioped at the proper.angle. Historic injury dgta
1997. These deaths are needless losses as trenching work can benfirms that relatively few workers die as a result of cave-ins
performed safely. Whenever workers are working in trenches, ap-that involve trench boxegHinze and Bren 1997 While trench
propriate safety precautions are to be taken to ensure worker?0xes do not offer the perfect solution for every trenching situa-
safety. There are three typical ways that workers can be protected!©": they are a viable safety consideration on many trenching

in trenches. These include sloping the trench walls, placing shor-operations. Unfortunately, little information is publicized about
ing in the trenches, and utilizing trench boxes. Various consider- 21 Of the problems that contractors should watch for when work-

ations will be involved when making the decision about the ing with trench boxes. This paper presents information on a re-
method to use. Sloping the trench walls to the angle of repose iSsearch study that obtained information that was focused primarily

) ; on the extent of trench box use in the construction industry and on
perhaps the most preferred way of ensuring the safety of Workerssome of the problems that contractors face when WOI‘ki)I/’I with
in trenches, but this is not always feasible. For example, sloping trench bo esp 9
when trenches are deep will result in a very wide top of the trench XES.
that may encroach on other surface encumbrafstesets, build-
ings, fences, etg. Shoring is a means by which the trench wall is
supported by wood shores, screw jacks, or hydraulic shores.
I/\r,inﬁzat\’/ci’lxeféi;?gr::(;’vzts;;?/p?agstrg:ﬁ;j\[ha?em;eec“aorg’t:gebmzﬁgnc’fAlthough trench boxes are the newest development to provide for
Srut memgers Trench boxespare moved forwa:)d in the tr):anch agworker protection in trenches, their introduction to the construc-

) Stion community is not recent. The earliest known reference to
vyork Progresses. Wh_er_1 properly used, trenc_h bpxes offer a V€¥irench boxes was in 1938 when a “sliding trench shield” was
V|a|t\)/lle mga]:ns of prowdmg forhV\éorker protectlon ('jn tr%nChE?' ed mentioned that was originally developed by a Seattle, Wash. util-
b hOSt n orfmauon on ftrenc h t?xes |sT|?]repaLe ?]n pu |g|ze ity contractor(Otter 1962. This early form of worker protection

y the manu.acturers 0 tr.enc OXES. TNEeSe Drochures and pami, yrenches consisted of a steel box made of steel plates used on
phlets describe the physical features of trench baxeaterial edge and connected by welded steel cross bréses Fig. 1
f:ompor)ents, overall size, width variation, aztgnd also basic There are now many different manufacturers of trench boxes. As
instructions on the proper use of trench boxes in trenches. Trench oo box design has evolved, the trench boxes have become
more versatile, with interchangeable cross braces and stackable

1Professor, M. E. Rinker Sr. School of Building Construction, College side plates for various trench widths and depi@ser 1962.
of Design, Construction and Planning, Univ. of Florida, Gainesville, FL Trench boxes offer several clear advantages to the contractor.
32611-5701. ) ) ) ~ When compared with conventional shoring systems, trench boxes
Note. Discussion open until September 1, 2005. Separate dlscussmn%ﬁer large open spaces within the trench. This makes it easier for

must be submitted for individual papers. To extend the closing date by . . .
one month, a written request must be filed with the ASCE Managing workers to maneuver in the trench and it also makes it much

Editor. The manuscript for this paper was submitted for review and pos- easier to lower pipe lengths into the trelnch. Ano.ther advantage is
sible publication on August 1, 2003; approved on May 25, 2004. This that trench boxes tend to be conservatively designed so that they
paper is part of thdournal of Construction Engineering and Manage-  Provide for worker protection in all types of soil types. Note that
ment, Vol. 131, No. 4, April 1, 2005. ©ASCE, ISSN 0733-9364/2005/4- the term trench shield is often used interchangeably with the term
494-500/$25.00. trench box. There are also other names that have been used for
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Spreader 5. The trench bottom is to be no more than 0.62hft) deeper
/ than the bottom of the trench box; and
6. The trench box shall extend no less than 0.451@ in.)
above the top of the vertical trench walls.
In a survey of AGC members involved in trenching operations,

) several interesting comments were received regarding the use of
Reinforced trench boxegSalomone and Yokel 1979For example, one re-
steel plate " . .
& spondent stated “The use of trench boxes is the best advance in
trench safety in 20 years.” Most comments about trench boxes by
contractors were favorable.

In another study of trenching practices involving 100 utility
contractors, specific information was sought regarding trench
boxes. Several contractors commented that they were supportive
of OSHA standards that would encourage the increased use of
trench boxes. One contractor said, “OSHA should evaluate and
Fig. 1. General configuration of trench box strongly recommend the use of engineered steel trench boxes,
with automatic fine credits given to those contractors who use
them.” The results of that study showed that utility contractors
who made greater use of trench boxes also reported lower injury
trench boxes, but these tend to be specific to regional locations. frequency rategHinze and Carino 1980

Contractors have recognized the adva}ntages and vaIL!e of  The need to comply with good work practices when working
trench boxes for many years. For example, in 1958 the Associated,yith trench boxes is clearly stated in the OSHA. Others have also
General ContractorfAGC) of AmericaManual of Accident Pre-  gyregsed this need, along with the various manufacturers of trench
vention in ConstructiofAGC 1958 stated when “bracing or  pqyxes. For example, in his text Nunnallg987 stated “Trench
shoring trenches is not practical or economical due to unstablegpiaids or trench boxes are used in place of shoring to protect
ground, movable steel trench shields may be used effectively.” . ars during trenching operations The top of the shield

Earth pressures generally increase with an increase in the depth ofy, ;14 extend above the sides of the trench to provide protection

trench. Because of the significant potential earth pressures tha?or workers against objects falling from the sides of the trench.
might be encountered, the manual stressed that these Shield§he trench shield is pulled ahead by the excavator as work
“should be substantially constructed of steel plate sides, welded toprogresses »

heavy steel framework of structural shapes and/or pipe. Such Another author on the subject of trench boxes, Rokida87)
shields should be so constructed as to be at least equivalent i'}woted the advantages of trench boxes. He s,tated “For’ deep
strength to other forms of trench protection. Cros_s bracing_shouldtrenches and unstable ground, the trencﬁ box is the 'best shoring
be adequate to support the earth pressure to which the shield ma%ystem. It's a large mobile boxywith enough strength to withstand

be subjected.” the side pressure of deep excavations.” It was also stated that
Another early reference to trench boxes was made in the FirSt“Trench s?ﬂelds are steel (F))r aluminum bbxes laced in the trench,
Edition of theConstruction Safety Standardisat was published . . P
to provide a safe environment for workers. As the work

by the United States Department of the Interior, Bureau of Rec- S S
lamation (1968. These standards stated “sheeting, sheet piling progresses, the shield is pulled forward. The workers inside the
' ' shield are protected continuously from any caving in of the trench

bracing, shoring, trench boxes, and other methods of trench pro- ; ;
tection shall be designed and installed on the basis of the calcy-Walls.” It should be noted that trench boxes act differently than do

lated pressures exerted by, and the condition and nature of, théraditional shores. Shores are designed to support the trench walls

materials to be retained. These calculations shall include the sur-l0 Prévent cave-ins. Trench boxes do not prevent cave-ins but

charge imparted to the sides of the trench by equipment andthey protect workers in the event of a.ca.ve-in. To be protected by
stored materials.” the trench box, the workers must be inside the trench box, and it
Although trench boxes were being used extensively before the Must be_ installed to prevent side-shift or lateral movement during
passage of the Occupational Safety and Health Act of 1970s, the2 cave-in. . .
early Occupational Safety and Health Administrati®SHA) R|ng_wald(1993 described trench boxes as steel or aluminum
standards made only a brief acknowledgement of the use ofprefabricated support systems complete with cross braces. He
trench boxes. These standar@926.652(k)) stated, “Trench ~ hoted that single trench box sections typically come in 2.4@m
boxes or shields providing protection equal to or exceeding that ft) or 3.05 m(10 ft) heights and lengths up to 6.1 (20 ft).
of the wood shoring system are acceptable for employee protec-Trench boxes can be stacked if trench depths require it, with some
tion.” In the more recent version of the OSHA regulations trench conditions warranting three trench boxes being stacked in deep
boxes are discussed to a greater extent. The primary regulationdrenches. Most manufacturers build pre-engineered trench boxes

[

pertaining to the use of trench boxes include the following: that readily meet the OSHA standards.

1. Trench boxes must be capable of resisting the lateral earth In a recent study of 114 trench box-related injuries and fatali-
pressures; ties investigated by OSHA from 1984 to 2001, it was concluded

2. Trench boxes must be installed so lateral movement of thethat trench boxes “appear to give relatively good protection to
shield is restricted; workers in trenches.” It was also concluded, “it is apparent that

3. Employees must be protected from cave-in when enteringthe OSHA regulations regarding trench shields appear to be ad-
and exiting trench boxes; equate.” Most accidents involving trench boxes were found to be

4. Employees are not allowed in trench boxes while they are the “result of the failure to comply with the OSHA regulations.”
being installed, removed, or moved vertically; Finally, it was concluded that minimizing injuries in trench boxes
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Table 1. Characteristics of Utility Contractor Respondents

Description of firm Mean Median Low value High value
Annual revenuesgmillions) $20 $10 $.25 $250
Number of projects undertaken per year 67 26 3 1,500
Number of employees 98 50 4 1,000
Sewer pipe laid per year 21,000 m 7,500 m 0 260,000 m
Length of trench dug each year 39,000 m 18,000 m 0 400,000 m

depends on “following good work practices and in complying presumably are derived from various types of work, most appear
with the OSHA regulations(Hinze 2002. to be related to trenching work. For example, a few firms are
involved in paving work, but this type of work is often associated
with the installation of utilities where paving must be restored
Research Methodology after utilities have been installed. The type of work being refer-
enced by “other” includes diverse types of projects including
The objective of this study was to examine the current status of bridges, excavations, grading, site development, concrete, etc.
the extent of use of trench boxes and to identify any worker = The OSHA regulations require trenching work to be performed
practices that might compromise safety on a trenching project. A under the guidance of a competent person. Since the competent
two-page survey on trench boxes was prepared. This survey wagerson on a trenching operation carries a major responsibility for
sent to 1,000 contractor members of the National Utility Contrac- the safety of the workers in and around the trench, the designation
tors Association. This survey was sent out in October 2002. A of the competent person is not a trivial decision. A question was
total of 151 responses were received. These replies were analyzedsked about the identity of the individual who is generally desig-
and provide an overview of the current status of the use of trenchnated as the competent person. The large majority of the replies
boxes. show that the foreman is the individual who is most commonly
designated as the competent person on trenching operdsees
Fig. 3). Seven percent gave this responsibility to assigned work-
Results ers, but there was no information provided about the level of
experience that these workers had. Some companies apparently
Relevant descriptive information about the utility contractor re- have larger projects than others, as some indicated that the super-
spondents was obtained in the surveys. In general, firms can bdantendent was designated as the competent person. Others gave
classified as being small, as half of the firms conducted annualthis responsibility to the general superintendent or operator. On
volumes of business of less than $10 million. The typical utility some utility construction operations, the entire crew could consist
contractor entered into less than 26 project contracts each yearpf the equipmentexcavatoy operator, two or three workers in the
employed less than 50 employees, and laid less than 7,500 m otrench, and a loader operator. On such a project, the operator
sewer pipe each year. Since the lengths of sewer pipe laid eachmight very well be designated as the foreman of the crew. The
year is less than the total length of trenches dug each year, it issurvey did not ascertain if the foreman was also an equipment
evident that other forms of utilities are also installed, e.g. water, operator, but some did specifically state that the operator was the
gas, telephone, electric, etc. From the summary information competent person on most of their projects.
shown in Table 1, it is clear that there is considerable variation in ~ Trench-related accidents can be complex in nature, making it
the size parameters of the responding firms. difficult to ascertain the root causes of all incidents. The survey
Most responding firms were involved in the installation of asked respondents about their perceptions of the most common
sewer pipe and water pigeee Fig. 2 While company revenues  causes of trench-related accidents. Respondents were to indicate

Telecommunications
Gas 2%,

Paving
2%

Other
10%
Telephone

2%

Electric
3%
Sanitary sewer

35%

Storm sewer
6%

Roadwork/earthwork
7%

Water
31%

Fig. 2. Work distribution of utility contractor respondents
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Safety Representative

2%

Assigned Worker

7%

Superintendent
15%

Other (Gen. Supt., Owner,
Operator)
2%

Foreman
74%

Fig. 3. Individual generally designated as competent person on trenching projects

Table 2. Perception of Causes of Trench-Related Accidents

Cause of trench accidents Mean raifk-10
Worker factors
Poor work practices 7.8
Worker inexperience 6.5
Lack of worker training 6.1
Supervisory factors
Lack of supervision 5.9
Lack of planning 5.9
Physical conditions
Previously disturbed soll 4.8
Excess water 4.2
Spoil pile or equipment near the trench 4.0
Unforeseen soil conditions 3.8
Adverse weather 2.9
Nearby traffic 2.9
Other factors
Inadequate equipment 4.5
Poor contract documents 0.9
Inadequate regulations 0.9

Benching
8%

with a ranking(ranging from 0 as the least common to 10 as the
most frequentof how often each of several factors were involved

in accident causation. These factors were randomly placed in the
survey, but as shown in Table 2, these causes can be grouped by
related categories. The respondents stated that the most common
causes of accidents were perceived to be worker related factors,
including poor work practices, worker inexperience, and lack of
training. Supervisory factors also received relatively high ranks,
followed by physical conditions. Few respondents had the percep-
tion that the OSHA regulations were inadequate or that poor con-
struction documents were involved in trenching accidents.

Trenches that are deeper than 1.55%nft) in depth must in-
clude the provision of some form of worker protection. Trench
boxes are only one of these means, along with sloping the trench
walls and the installation of trench shores. The survey asked
about the type of worker protection generally provided in such
trenches. Responding contractors indicated that trench boxes were
the most common meatt§4%) of providing for the protection of
workers in trenches deeper than 1.5see Fig. 4. The next most
common method used was sloping, followed by benching which
is a specialized form of sloping that is warranted by some soils.
Although some utility contractors utilize shoring, it is not exten-
sively used. Past studies have shown that shoring often becomes
the only option for worker protection in trenches when the
trenches begin to exceed the depth of 4.5—-616+20 f).

Additional questions were asked about the trench boxes used
by utility contractors. For example it was revealed that contrac-
tors generally reported that 60% of the trenches are deeper than
1.5 m(see Table B When trench boxes are used, they are gener-

Trenchless technology
1%

Trench boxes
53%

Fig. 4. Frequency of use of methods to protect workers in trenches
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Table 3. Experiences with Trench Boxes Enter the pipe and exit at the
manhole

e . . Low High Go up the slope or backfill 1%
Description of firm Mean Medianvalue value 29%
Trenches deeper than 1.5 m 60%  70% 1% 100%
Number of trench boxes owned 11 6 0 107
Number of trench boxes rented 0.9 0 0 25
Projects with stacked trench box&$) 20 10 0 100 Use a ladder

70%

ally owned by the contractors with the average contractor owning Fig. 5. Methods of exiting from trench boxes

an average of 11 trench boxes with another trench box being

rented. This does not mean that the average contractor has 1}ised to exit trench boxes, but nearly 30% reported that workers

ongoing p_rolects, as more than one trench box can be used on xit trenches by going up the slope or backfill, a practice that
single project. Even when there is only one trenching crew, more laces workers in harm's waisee Fig. 5. One respondent re-

Fhanl one trenhclzj bo’;] ma;]y be requwehd as abzult) 20% of tg'e prOJEcg orted that workers walked inside the large diameter pipe to the
involve trench depths that require the trench boxes to be stackedy,nhole 1o exit. One respondent stated that workers exited by

at '\fv‘?‘ﬁ ?\t some locations. . hb . % of thei way of a ladder placed “outside the trench box,” a practice that is
Ith the average contractor using trench boxes in 60% of their i, clear violation of the OSHA standards and that would generally
trenches, there is obviously a considerable use of trench boxesplace workers in a hazardous situation
There are also many ways that trench boxes can be misused.” g ey participants were asked to offer additional comments
Contractors were asked about the frequency that they Observe%bout major concerns they had regarding the safe use of trench
certain unsafe trenching activities. Specifically, they were asked boxes. These comments are summarized in Table 5. The most
FO indicate how often specific uns_afe trenching practices involv- frequent comment made was that workers were sometimes forced
ing trench boxes were observed in the past year. The most fre-out of the trench box by the work being performed by the exca-
Vator in the trench box. They recognized the importance of keep-
ing workers safely inside the trench box, but this was seen as
compromising work productivity. A frequent comment made by
several respondents was that trench boxes must be used when

bulkheadqsee Table ¥ Workers can be placed in danger if they
are asked to work near the open end of a trench box, without a
bulkhead that could prevent debris and excavated material from

fglllng Into thE trench bO,X' The nixthmostfcomrpor? unsafeh pbrac- they are available and they should not be allowed to sit idly next
tice was workers venturing out of the safety of the trench box, 1, the rench when workers could be protected by them. One

posglbly th ﬁx't the trr]ensch orto pirform work in the dunprotectgd contractor recognized the life-saving features of trench boxes and
portion of the trench. Some workers were exposed 10 cave-INSqqiq it s vital for trench boxes never to be regarded as “lawn

zelow thtﬁ' bc:;‘torr of tr:\%trenAch ?ﬁxes, byftrench(ta.s bte':n? dug t%Oornaments.” Several contractors mentioned the need to follow
eep within Ihe trench box. Another unsate practice that was o “proper safety procedures when offloading trench boxes on the job

se_rved included workers ex!ting from the tr_ench box vyithout site and also when setting them down in the trenches. Many other
using ladders, probably walking up the backfill bank behind the comments were provided and, when taken as a group, they pro-

trench box. Some workers were observed not staying clear of jje yajuable evidence of the complexity of maintaining safe

mhaterlalsr(]pg)e, b;llast mate:]lals, or back)‘llbelrllg Iqwerr]ed into h trench box operations. It is also apparent that different contractors
the tr_enc oX. S0me tr_enc es were sel 100 low in the tr_enc €Sseem to have varying concerns related to the use of trench boxes.
allowing materials to fall into the trgnch box from the top. Finally, Note that no distinction was made in the analysis of the depth of
some respor)der:jts observglnd (TqUIprr(euta\r/]ato(;s, trucksl_, load- trenches or the types of soil conditions that were commonly en-
ers, ?t")- get.tlng angerously close to. overhead power lines. countered by the respondents. Clearly, the soil conditions vary
It is particularly when workers exit trench boxes that safety considerably across the United States. The types of projects
must be obse_rved. The survey asked about the ‘means used b}(/vhether water line, sewer line, gas line, or other utiliyould
Work(;rsbto exit trencf;) bOX‘?S- dTEe OSHA refgrlztclions st'a;'e thﬁt also influence the experiences of contractors. Further study would
trench boxes are to be exited by means of ladders within the o \\arranted to discover more specific concerns related to trench-
trench boxes. Most responderf®%) stated that ladders were ing operations
One question was asked about safety practices that were not
specific to the use of trench boxes. Respondents were asked to
Table 4. Frequency that Unsafe Trench Box Practices were Observed in jndicate the types of safety program elements they had imple-

Past Year mented on their projects. Note that only a small sampling of com-
Average number mon safety program elements was listed. Of those listed, the most
_ of observations common practice employed by the utility contractors was the re-
Unsafe practice observed in past year quirement for workers to wear hard hats followed by specific
Using a trench box without a bulkhead 4.6 training provided on trenching safetyee Table § Most contrac-
Workers ventured out of the trench box 39 tors hold preconstruction meetings. Less than half of the contrac-
Setting trench boxes too high above trench bottom 3.6 tor%use_l V\(/jo_rkfer |nce_nt|ves or dhally s]:afety meetlngs.f i
Using trench boxes without ladders 2.0 etailed in ormathn a .OUI.t e safety pro_grams of utility qon-
. . . tractors was not obtained in this study, as this was not the primary
Workers not staying clear of materials being lowered 1.6 o . .
Setting trench b 100 d 15 objective of this study. Nonetheless, the safety program practices
€tting french boxes foo deep ) ) of utility contractors appear to be reasonably effective in reducing
Equipment getting dangerously close to power lines 1.1

worker injuries. The utility contractors responding to the survey
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Table 5. Comments about Concerns with Using Trench Boxes

Table 6. Safety Program Practices Employed by Utility Contractors

Type of Concern N

Safety program practice Proportion of respondés

Keep workers in the trench box and don't push them 19

out with the excavator

Trench boxes must be used when needed, instead of
leaving them on the bank

Proper lifting and setting of boxggffloading from
lowboy)

Adequately sized/designed; right size box for soil
conditions

Workers being properly trained; workers following
safe procedures

Working around existing utilities

Set box too high, more than 2 (.6 m) above the
trench bottom

Make sure all pins are in pladeonnectors and struts
are in good repajr kept in good condition

Trench boxes are used properly and not abused but
get damaged from use

Assembly of boxes with wide spreaddmver 10 ft
wide)

Workers getting accustomed to dangers, not staying
alert

Proper exit/entryinto and from the trench box

Trench boxes too short for 20 ft pipe and still have
room for the hoe bucket; need long enough box to
protect workergneed 26 ft box for 20 ft pipe and 20
ft box for 13 ft pipe

Inadequate supervision

Lowering pipe and material into the trench box
Proper lifting cables/ improper rigging

Handling trench boxes above ground without cables
Spoil pile clearance

Too much overburden above box

Proper slope above box

Sizing the equipment to handle the box

Access from edge of trench to trench box
Inspection of boxes for cracked welds, wear

Proper placement in jacking pits

Operators pulling on cross braces with machines
under pressure

Trench boxes should be in the trench before workers
Moving the box with workers in box

Using ladders

Qualified operator

Safe movement in the trenches

Foremen feel trench boxes slow them down

Always having a good top man to assist the pipe
layer with the ladder and tools; watching for danger

Planning so workers do not take shortcuts
Language problemg&ot knowing English
Potential danger to pipe when pulling box

15

12

10

reported an average injury frequency rate of 3.02 OSHA record-
able injuries per 200,000 h of worker exposure. This level of

safety performance is considerably better than the construction
industry which is about 7.0. Of these practices, training had the

most apparent impact on safety performance. For example, the

firms stating they conducted no specialized trenching safety train-
ing sessions reported an average OSHA recordable injury rate o
5.78 while those offering specialized training sessions reported an

Hard hats required to be worn 94.7
Specific training in trenching safety 80.8
Preconstruction meetings 66.2
Worker incentive program 41.7
Daily safety meetinds 325

*Most respondents stated that safety meetings were held weekly.

average OSHA recordable injury rate of 2.56. In fact, the injury
rate appeared to decline with an increase in the number of training
sessions offered per yeesee Table ¥ It was also noted that the
injury frequency rates were lowest among the smaller firms. That
is, the injury rates appeared to increase with an increase in com-
pany size. The data did not provide any clear indication to explain
this phenomenon, but this has been observed with other studies
involving utility contractors(Hinze and Pannullo 1978

Since this study was not conducted to draw solid conclusions
about how safety performance is influenced by various practices,
little more can be concluded about how utility contractors achieve
their good safety performance records. There are obviously some
practices that differ between the different respondents. These may
very well also have an impact on the safety records.

Conclusions

While the use of trench boxes generally appears to be a simple
sequence of operations, the results of this study indicate that
safety concerns are presented at various times in their use. The
most serious infraction that was noted is when trench boxes are
available but not used. A common problem occurs with workers
venturing out of the safety of trench boxes. Trench box safety
begins when they are offloaded at the jobsite and the safety con-
cerns continue as they are lowered into the trenches. Other safety
infractions were also noted.

Many infractions of the safe use of trench boxes may stem
from the perception that time is of the essence and that safety
must be compromised at times to satisfy production objectives.
This results in short cuts being taken. For example, it might be
felt that time could be saved if no trench box was ugeden
when one is present on the jobgsijtié a pipe or other materials are
lowered into the trench box with workers still inside the trench
box, or if workers are not required to exit the trench box while it
is being moved. These result in minor savings in time and jeop-
ardize the lives of workers.

Performing work safely requires planning. With proper plan-
ning, the work can progress smoothly. Of course, with trenching
operations the work plan needs to be flexible to accommodate
work interruptions. Such interruptions may occur frequently, as a
bend in the pipe layout must be addressed, existing utilities are

Table 7. Number of Training Sessions and Safety Performance

Number of sessions per year OSHA injury frequency rate

none 5.78
1or2 3.04

or4 2.90
6 or more 1.78
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encountered, rock or underground concrete structures are encouneccurring on many trenching projects, it is incumbent on utility

tered, a change in the soil type is encountered, excess water icontractors to stress safety with their employees. Just as many

encountered, etc. companies have a zero tolerance for drug abuse, utility contrac-
Although this study was not conducted to identify the types of tors should have zero tolerance for worker behavior that places

safety practices that are most effective in ensuring good safetytheir lives at risk.

performance, some insights about safety performance were ob-

tained. For example, the utility contractors generally enjoy a level

of safety performance that is better than the construction industry References
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