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-INTRODUCTION

Excavating, or digging into the earth, is ore of the most common indus-’
\Erfal and construction, processes, but this apparently simple task ean be ~
deadly if proper safety pnrecautions are not taken. Fwo main hazards- are as-
sociated with excavation: unguarded contact with utility lines an& cave-
Both

kinds of hazards’ can be safeguarded Jthrough adequate pre-excavation study

Jins, or earth slides, in which workers can be pinned or smothered.
/// and careful trenching and shoring procedures. Trench1ng and- shdr1ng regula-
t1ons*ﬂeve]oped by the Occupational Safety and Hea]th Adm1n1strar1on are de-
signed to gu1de in the planning of these operations, Where the'regulat1ons
are routinely enforced, relatively few accidents need ever occur,
This mody]e'out]ines,zhe hazards™ of trenching andlshoning and the:proce-,

dures and’ equipment that should be employed.to prevent cave<ins and other

..‘ trenching and shoring-accidents. . -~
. ' . . - M . . . J_ ’ : " "
.. Lo T~ OBJECTIVES

. A ' . .- .

+ - ’ ‘ ..

-. -Upon completion of this modu1e,'the Etudent~shou1d be able to:

1. Def1ne the terms excavation, trench1gg, and.shor1ng.7 (Page 3) .
.2 D1scu55\the use of mechanical powergequ1pment in treﬂch1ng and shoring.
(Page 4) , ’ - . .

3. Name three types of atmospher1g c?htam1nat1on that may be present in

. trenches. (Page §) N . .

-4, " List five conditibns that cou]d ]ead to‘hazards in, excavat1on and -

. Erench1ng.\ (Page 8) ) v ( i

¥ 5, Explain the need for pre-excavation study. »(Page’{p}. .

* 6. Discuss thé "angle of repose.” (Page 11) " )
7. ,Describe methods and'métefia1s uéed in shoring., - (Page‘i3) ' ,

i é. Describe the procedures for. 1nsta11fng and remov1ng shor1q§ (Page 16)1

9.. Discuss inspections of shoring. (Page 18) N p-

10.¢ Dlscuss the need for quick exits.

)

(Page 19)\
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" - U SUBJECT MATTER-"~ -*. .
. T —

OBJECTIVE 1: Define the terms excavation, trenching,

- and shoring., . ~. ' , o
. E—— = ) 1»< . Cammre— . - 0 .

’

N © An excavation iS'aﬁy man-made

A ‘ ' " hole created by the digging up ‘and

_‘_f i nr _ removal of soil. The work may be

Z 3 I " -done by power eqyipment or, at cer-
= tain stages, yjth.hand tools.

7 v/ 1 .

DR

A trench is a-narrow exgava-
tion that is deed?
' wide, but never wider than 15

er than,it is

feet. (See Figure 1.,) . 4
R ==} ' ~ - Shoring is the primary method
Vit of stabilizing earth walls that _
1 hive become loosened by excava- .
: §1iN tion. Shoring 1zpa framework of
Reiill wood, metal, or both, erected to }
- : protect against cave-ins-duriﬁg fhe _!,
v HI gbzprogress of the digging.

4 -~ WE Excavations are prerequisites

g i for many types of construction:

‘ il M the foundations and underpinnings
- of buildings, yndergrbund sewage -
) and gas lines, or fqptings for any/
. Fiqure 1. Hork%rs.in a trench.' < structure requiring massive sup-
) port. . ~ : T

) SH-38/Page 3
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‘--ﬁt— JACT!VITY1 —
1. Fill in the blanks:. ~ ..
. ) a. “A trench is no wider t an, _, - ' . I
' b. Shorsng may be cohstrugted of” )
, s, Or ' .
- P is created by the d1gg1ng )
o * up and remova] of soil,
" d.  Shoring protects against _ ' C, ¢

2. N:pefbbree types of construction for which

.

" ‘excavation'.is necessary.

bo . ’ . ’ . . »

. A

) ‘ L ' :

N 4.‘ -
i 1 - - .
OBJECTIVE 2: Discuss the use “of mechanical power - ‘-
equipment in_trenching and®shoring. ' - f
- ] ‘ P N

> -

A 1arge\scale exchvat1on ?\uu1res heavy equipment such as power
shovels, draglines, caterplllars, derricks, cranes, backhoes, hotsts, or

drilling rtgs._ The operat1ng area of such machines must be cleared of

d. - . N '
- T . \I\

emp]oiEes who‘might sustain\anJury from contact with the machinery 1tse1f or

from spillage of earth set in motion by the machinery. *
- . V1brataon from heavy equipment‘operation -especially when equipment is
., openpted close to the edge of an excavaf1on, can make reiative]y stab]e

earth become Joose to the point of‘cave in, The weight of this equipmeht

when it js stored too close to the edge “of a trench, can impose stress on ‘

trenaﬁfjills éven 1f machinery is né% in operation, ‘

" Every piece of heavy equibment used in. trenching: and shoring’should be
equipped with the ba!jc.éafety and operat1ng equipment required by OSHA

»

4 : .
A t . -
*Answers to Activities begin oR page 20., ’ ' ‘
' < » . .
. h . : ‘ - . \
- ' «’ ¢ ~.’ . - '
. 5 T L e . - ( '
. LN ‘ . 1 l . ’ o ogo .
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,Standards as set forth in Part 1926, Adequate brak1ng systems, 11ght1ng‘

audible warning devices (such as a horn), windshield wipers, rollover pro-
tective structures (ROPS) for operator-protection, seat; belts, and safeky’
latches or locks for dumping mechanisms are some of the s‘iety features that
regu]at1ons require. HeaVy equipment operators should be well trained and
meet’requirements of the state licensing agency (if there is one) or company
or union certification programs, '

\

i
5

~—_ Operators should make sure that heavy equ1ment is fu]]y ]owered or

3
blocked when not #m=use, W1th contrals in neutra1 pogﬂt1on motors stopped,

and brakes set. - TN )

A11 machines used in excavating must be well maintained and kept in

f.

safe repa1r for use when needed. Cranes and derricks are requ1red to be in-

spected constantly, ‘before and, during use, by a competent person appo1nted
by the employer. A thorough annual 1nspect\oh of the ho1st1ng\nach1nery
must be made bx a competent person, or by -a government or pr1vate agency
recognized by the Y§.S. Department of Labor.

and may have a lock "on" control if machine can be

A
Hand he]d power togls must be eou1pped w1th an 1nstant on-off contro]
(%urned "off" by a single

motion of the samé fingers used for turning it on. L

When excavation is being conducted by hand power too]s, workers ghou]d
beware of hitting underground ut111t1es, such as gas, sewer, te]ephone, wa -
ter, or electric lines. 'The ground1ng of powered tools can protect woekers
from e1ectr1c spock in the event of sudden contact with a buried power' 1ine.
In the’ case,of _a pneumatic tool that Ras a conductive "hosé, this can be

accqmp11shed by atta!hing the air hose to a driven ground.

I3 I‘-
' S ACTIVITY 2: _
' {n\ 1. Explaim two ways that heavy machinery can contribute
to cave-ins. . ) -
[ [ . v ' -
a.
‘ b. . .
/ 2. Name six safety features required on heavy)equipment.
Y Ry
t . g .
b- N . [ ‘ .
C. 4 il r
7
- ' z . . b
]
_ f 7 SH-38/Page 5
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1 OQJECTlVE' 3: Name three types of atmospheric
,esntamination that may be’ present .in trenches.

f ‘ ! ' : ) ) . \
. . R - 1 ~

In Tocations wheére oxygen deficiency or gaseous conditions are possi-
ble, air in the excavation should be tested. At least three different "cy[‘Jes

of atmospher1c hazards may be life threaten1ng oxygen deficiency, toxic
(po1sonous) gases, or flammable gases. . ~ \
. When flammable gases are Present adequate vent11at1on must be prov1ded " .
'or sources of fgnition must be eliminated. Sources of ignition include open
flames, electrical sparks, heated surfaces, or friction, to name a few. "
7 Smoking should not be'allowed‘in oP near trenches thai are knowq to be or
+ suspected of being conéaminated No open-flame device such*as solder pot
furnaces or we]dmg equ1pment is perm1tted in or near trenches (or rﬁanholes ‘ |
or tunne]s) when tests have 1nd1cated the presence of flammable gases or ' )
liquids. : , ' (
- Toxic gases may necessitate the use of respirators that filter out tox- .
1c fumes or gases (cartr1dge respirators) or ones that supply breath1ng
. ) . air. Air-supplied respirators %ay be nece§sary, also, .where oxygen loads
T are too 1d~ to sustain life. Sometimes the, problems of toxic fumes and oxy- %
- “gen def1c1ency may be solved through the use of ventilation devices such as
blowers or sqption fans, ) . R
Where adverse atmosphef1c conditions may ex1st or develop in an excava-
tion, emergency rescue equipment should be present and attended by perion-
nel. Such equipment would 1nc1dde breathing apparatus, a safety harness and
11ne dhd a basket stretcher.
Sometimes dust conditions are a hazard i enches. Dust conditggns
must be minimizéd through the use of water, saft, calcium chloride, oil, or

other means. - ' . .

Page 6/SH-38 ) . ’ ’ ' . .
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FIRE: EXTINGUISHERS o
A portable fire extingu1sher‘ rated 2A, must befprovid;d.for each 3,000

.’

square feet of the trench work area. Travel distance from any point of the
protected area to the nearest extifguisher eannot exceed 200. feet. A 1/2-
inch diameter garden tyhé hose, mountgd on a rack or reel, can be substi-

Ltuted for a 2A-rated fire extinguisher if it is capable of d{scH%rging five

gallo e}'minute with a minihgm stream range of 30 feet hOrizontally.(
: "Nre gxtinguishér rated no less than 10B must he provided within 50 ~
feet of wheréver more than five gallons of f]ammab]e/combust1b1e 11qu1ds, or
five pounds of f]ammaﬁie gas, are being used on the job site.

Portable fire ext1ngu1shers musH undergo periodic 1ﬁspect1on anJIHGTH-
tenance in accordance with‘Maintenance and Use of Portable Fire Extinguish-

ers, ‘NFPA (National Fire Protection A§sopiation) Standard’ No. 10A-1970.

-~ ¢ A Y Y 2 .
¢ ACTIVI;TX 3  e——— )

s 17" Name three types of-hazardooé atmospheres.’
a. N B ’
b. | ) .
ci ) B : v,

2. Name two means of controlling toxic gases
in trenches.

-~
a.
b. !
3. In which of the following hazardous atmospheres
y ﬂbuld removal of all ignition sources be an

essentia] precadtion?
a. Oxygen-deficient atmospheres.
. b. Flammable gas atmospheres.

* SH-38/Page 7




P . | OBJEC11VE'4: List five conditions that could lead to
o hazards in excavation and trenching. ' P
) ~ p— o >, \ )
1y ) ) . - ' \
. ., * . Among the many factors involved +in p]anningba'safe, effective excava-
tion are: : o ' ’ i { S
., Soi1 structure. ) :
) . Weather conditions. y S S ,/ﬁ
« Overhead” and underground utitities. B
+ Superimposed loads. '. ) .
v ) + Vibrations. - e w0 o v T
— . .
* The soil structuré must be thoroughly analyzed. The more clay in the .
soil, the more 1t w111 tend to stick together;®thus it is less likely to .

slide when excavated. ' If 5011 is Toose and sandy with areas that have been
‘béckf111ed the excavation will be relatively ynstable and in need of strong

suppoct. The opposite extreme is bard rock, but even, hard rock: may have ;
faults or cracks that make it unstable when cut. The consistency of even
very cohesive soil tan be changed by the number-one enemy of trenching oper-'
‘ations: water. Whether frdm a surface supply, the water table, or moisture
. content in the grouna, water can reduce the siabi]ity of the soil.

Water - from the surfase, water table, or moisture content in the
' ground - rediﬁes or underm:"L the compactness of the.soil and the sfabi]ity
‘ of the trench sides. Rain®r snow can also mafz the banks of an excavétion
. collapse, or fill a tremch with water. D1vek§1on ditches or dikes can pré-
‘ vent water from entering ‘an excavat1on, a good drainage system, suéh as a
pump, wilj keep rain or ground ' water from collecting in the bottom of a
N ‘trench, . ‘ '
Temperature thanges may make soil unstahle. Frozen soit is usually

stable, but the *consistency of the unfrozen soil below the frost line will
be less’ cohesive, Freezing can- cause expansion of soil; in turn, that may
1ncrease the pressure against the sides of the tﬂ%nch walls. Thawing can
cause mud slides and cave-ins, TD* resulJt in heavy equipment slipping into
thg trench. .Even dry soil can present problems s1qce it tends to crack.
- ‘ ’ .
] | {

“ Page 8/SH-38
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Overhead and underground utilities have'beentnwntioned in relation to
power too]s, all ut1]1t1es represent potential excavating hazards. Before
excavation begins, the contractor must find out from ut111ty compani.es pre-
cisely where such Tines are located, and make p]ans for avoiding them.
Acc1dentaT contact with e]ectr1c lines can cause burns or electrocution. .
When possib?e overhead’ power lines should be turned off before wqrk be-
gins. EQU1pment with booms must maintain a 10-foot minimum c]earance be- *
tween the boom and any overhead Tlines.

Damaged gas, or Sewer lines may Teak tékic gases where workers are pcng/
ent, thereby creating a need ﬁpr respiratory protect1onh,.F1res and ‘explo-
sions can result from leaking gas lines, also. Some utilities can be shut

. B ° B
off while work is in Erggess;;otherwise, care-should be taken to work around
. “ . - 1

. them. '--". .
S
. Whergver uhderground utility lines exist, one can assume that the

U ground has been excavated previously, leaving the earth less stable than if

it had been undisturbed. 4
' Super1mposed Toads (1dads laid over the trenching site)'may inc]ude ,
heavy items such as p1pes or tlmbers, which increase pressure on the Excava-
tion walls. These loads should be kept as far away from the edge of the ex- .
cavation as possible, at least two feet. i ’
Spoi] (earth dug out of the excavation and placed on the surface) can
also put a strain on the system. OSHA requ1res that spoil be stored
(banked) at least two feet from the edge of the excavation, where it should,
be effectively barricaded or retained. |
o Vibratibns‘caused by vehi ’1ar traffic or by heavy machimery in dpera-
tion can be Titerally earth aking. if workers must dig under such“condi-

tions, every possible measure should be taken to prevent a cave-in.
* N

] ACTIVITY 4: ssm—

.1, List three weather conditions. that can affegt the ’ .
. stability of a trench., = & ) /
v _a. ‘ « F e
b. .. . . .
‘ -
Ce
) )
’ ‘ ) SH-38/Page 9
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/
Name two sources of v1brat1on on an excavation site,

' Yo
B d\ u/&'
. b.

1

. OBJECTIVE 5: Explain the ne@d*for & pr‘e excavat1on .

study. AR i T ..

L
e

Ce

"4

Any professional congractor will thoroughly inspect a prospect1ve exca-'
vat1on s1te with a variety of cons1derat16ns tn mind:. the soiﬂ, utility

lines, traffic conditions, the weather, the waterftable%ﬁand surrounding ex-’

Yo P R N

isting structures. . “

> Fa
C1rcumstances of the sitewcan be determtned by observat1on, test- bor-

ings for soil ana1ysis, consultat1ons\ with Tocal off1c1als. .Ut111t'\
companies will help 1ocate sewer, water, fuel, and e]ectr1c lines so thaé

acc1dentaﬁ damage can be avoided, Ut111ty off1c1als shou]d be informéd
proposed work 24 hours before digging- beg1ns. The contractor is responsﬁb1e
for cover1ng over’ any underground 1nstaT1at1ons that were exposed dur1ng ex-
cavation, . i N

At the present t1me there is no nationwide po]icy on the £hutdown of
power 11nes dur1ng trench1ng operat1ons. ., In some states, when an excavat1on
is considered to be too close to.a uti]1ty 1nstaf~at1on the power company
will choose one of these two- options: charge the contractor a fee for dig-
ging on~that, spot, or requ1re that the contiractor move to another 1ocat1on.
Localities may, have d1ffer1ng requirements, a]so. : =

After dec1d1ng upon a site, .the contracé'r shou]d figure into the<p1d
the arount , k1nds, and costs of safety equ1pment appropriate for that par-
"'ticular job. Excavation or trench cave ins are responsible for a grow1ng
number of employee 1nJur1es and fata11t1es. "The price of cave-ins is too
high for any unnecessary risks to. be taken. . o [ o

No contractor can aftprd employee casua1t1es -the costs or property
damage or 1ncreased 1nsurance and compensat1on payments. ThE wise
N ’ : /

-
)

Page 10/SH-38 °
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‘ ontractor will make job safety part of his bid - to protect employees, to ot
protect. the pub]1c, and to protect the investment, )
Y. R - R ‘t' S . . . . ¥
- . ’ , - 1!
s, = s -

- L S — ACTIVITY &: —
-List five factors that should. be 4Pncluded in the

- '

¢ pce-excavatmn study; .
X . . 1. ’ o - . e ’ #
' “ - Y ’ 2- ’ ' .~ ' * . v ] ‘ \
a2 v , , 3‘. i R r » ' .& .
. - . p - '(' P
4 ‘ s - N , S
o 5. e — N
) * OBJECTIVE 6: : - Discuss the "angle of repose.” I’ h | ~ ’
- . . & A I's . - .
* PO \ . 4 :
= " An excellent way to protect workers in trenches or excavations is to
. A’;pe the 'sides’ of the cut to.the proper ang]e@f repose - the angle at "
' wh1ch .the &arth w1H lie still without mov1ng. Th1s angle wiH vary from

prOJect to prOJect according to the type of. soil Tnvolved the vibration

. . from nearby equ1pment the we1ght of structures in the vicinity, the pro- (
s _’ posed depth of the cut, and the potential v‘eather conditions. '
T & %e most important, factor in-determining a correct angle is the stabil-
e Y ity of the .soil-in terms of domposition and cohesion., Looser, less cohesive }
e soils, for instance, require a flatter angle than solid rock or shale. For ™ .

‘these solid materials, as well as for cementea\\and and gravel, the angle of
~ “.repose {s straight up and down, or vertical (90 degrees) .
For compacted, angular gravels, the approximate angle should be one to‘
.  two. ‘That is, for every two fdet in height, the angle should eand one
,foot across. Expressed in degrees as angles ‘are generally measured, this
angle would be 63°26'. 'Recommended slope for avérage sojls is one to one
(45°). Compacted sharp sand. requires an angle of three to two '(38°41'),
.° whHe weﬂ-rounded_ loose.sand must be flattened to two to one (26°34'),
" Figure 2.11}u'str"'ates what is meant by angle of repose. /

) .
e . - S

SH-38/Page 11 : e
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~ .

1

LS

: Figure 2. Approximate angle of repose for sloping of
. side of excavations, i

- N .

- ™ Nhateve}r:—the angle, it must be flattened
fou an excavation conta:ining exc/ess water, ' -
siity mater;'bals or loose t?ou'tders, and whenever
erosion or deep frosts occur.. ’

The dntrained eye can only estimate the
measurement of a given angle: An inclinometer
should’be used in deciding angle. This device
measures the angle in degrees [see’ Figure 3).
I there is doubt, it is best to overcompen-

L] .
Figure 3. Inclinometer  sate and make the angle somewhat flatter than

at :slope. called for bS/ the instrument™<
, o : ‘ : Y
Y — ACTIVITY &: —( ’
Define “angle of repase.” ” '
) B
\ ) \
[ ‘
w ) L4
-t * v
» ,.
Page 12/SH-38 .
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- ‘ OBJECTIVE 7 _ Describe the materfals and methods used in
. | .shoring. . '

3

v ’

I
The greatest danger associated with excavation 1s tﬂe possibility of

-t

cave-ins or earth slides. Either mishap can p1n down and poss1b1y suffocate

2 worker. ’. : ~
To prevent such tragedies, OSHA requires that all excavations over fixa————’/
P . feet deep be sloped, shored, sheeted, braced, or by any one or combination

of these methods be supported. If the soil fis unstable, excavations of 1ess
than five feet deep must also have support. This ru]ing is for the protec-
tion of’emp]oyees who may he endangered while they are actively engaged in

- shoring, as well as for those who are working in a trench for other reasons.
Excavations are supported by means of sloping-(piling the spoils at a
stable angle), bracing (horizontal members bearing against uprights), sheet-
- ing (a so]id barrier against the excavation's walls), shor1ng (a framework
‘ of wood; metal or Cogb1nat1on) «and cribbing (a temporary means of support-
. ing trench walls with scrap 1umber) These methods can Ye used jn combina- y

’ tion - or in some cases, one method will suffice - to support excavat1on
sites and prevent cave-ins. .

Materials used 1n the support of\excavations (p]anks, laths;, t1mbers,
various meta]s) must be of top quality and in serviceab]e condition. Sup-
porting timbers must be of serviceable 1unber, without large or loose knots,
and cut to the prop;;/dimensions. _ - “
~ Shoring materidls consist of wgod ‘planks (for uprights and 1n some

cases, brackets), and of metal comp (aé'in trench jacks). Stringerg,
also known as walers, are horizonta] timbefs which support the upr1ghts
(Figure 4) ,
Sheeting is a solid barrier of timber, concrete, or sheet p11es that s
erected-against the wa]ls of an excavation. Its purpOse is to resist the
, lateral pressure of vater and loose soil. Sheeting should extend above the
- surface 1evef to keep the sp011 bank from s]iding back into the excavation.
At times the workers will have to cope with an_unstable excavation bot-
tom: below the,water 1ine, for example. In this case, metal or concrete

. v ' .
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sheaking must be driven below the .
P4 : ,bdttom of the excavation to augment
// ’ . ﬁh\stabﬂity of the soil, as shown

‘ An Figure 5. Timber shoring and
\,0] ':._‘ sheeting does not usually remain in .
" .. the excavation long enough to dete-

\ riorate. oy

N—SHEETPILINGS . OSHA. requires that diversion
’ T _ dikes and ditches be dug to prevent

~

.% surface water from entering an exca-
"~ vatiagn and to provide adequate

: /daainage‘of the area adjacent to the
- / /'-.’g " - BRACES . K ':” excavation. . ] -
‘4, . g - .water causes erosion' and soft-

ening of the soﬂ,t and should never

% N ’{"'o.;bﬁ allowed, to accumulate in an exca-
- . P g ‘vat1on.‘s o
%, /2. "~ .. MWeather can play havoc with the
. * e . © . best suppJort systems. Large excava-

Figure 4, Shoring components.’ “'”" tions are especially vulnerable to
' ’ ' .changing weather conditions because-

o . . ,
the’y often remajn open for long bime‘ spahé. A heavy rajn will drastically
increase. pjre's:sure on shortng ma’te‘r'ig}s‘} which ma} then give way tocave-
insa ‘When' attempting to support such excava-
' atjons, it 1s wise to take a long-range view
2 . - o . 3
, A and provide for a variety of weather comtin-
. :-.:’SHEET'NG . genéies. In extreme circumstances, cover the
- exgavatign walls with plastic sheeting, or use
- /= WATER LINE S
. pl === a moisture-limiting chemical spray on the
_ . spoil-bank. If water collects in the bottom °
Fjaure 5. Sheeting driven of »“;he excavation, the-angle of repose can be
elow bottom 1in& of * flattened ‘ '
water line. . T * e
L " "'— . , ‘ )
. Lo L . , - , . .
) . - ' . ) ) . .
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i ) ‘ After eacit major change in t'he weather that could Jeopardue a shormg
| “Qystem, the excavation must be 1dspected for! damage. ' ;
The entire shon:ng system must be solid and resistant to rottrng With
g any give or p]ay, 1t tou]d ‘weaken under pressure., Therefore, shoring mate-
rials must a]ways be of dependab]e qua11txa¢ , i
Re1nforcement of shor1ng is required 1n special cases, such as with a
superimposed 1oad If a heavy Toad must be adjacent to an 'excavation, the
walls of the excaVat1on W111 need additional support. It may also be neces-
sary to change theepressure of a heavy load - pile drivers and cranes, for
examp]e can be mounted. on wooden mats or heavy p]anking,to d1str1bute the
weight over a greater area. : ’ N i
Constant 'vibration (sudden shock from passing vehic]es, railways, jacki
- hammers) can contribute'to cave-in by weakening'the soil. Even machines
operated in hearby buitdings can endanger the shoring system. In such
cases!i!trongeﬁ support may be the only answer. )
When it is necessary to shore the sides'of an eicavation that is adja-
) cent-to-a previously backfilled. excavation, every care should be taken to
) . br'event.' the 100§e‘f1’11~from 51‘1'd1'ng. Thjs is particular]y important when -
the okfgina] fi]]vleve1 is less than the depth’of.the excavation.
. ~- Digging beldw the level of the footing of a foundation or retaining
wall is undafe unless: , . »
2 The wZ]] is we]] underpinned. ,
+ The adjacent, wa]]s are stabJe. . .
l‘- The material-being excavated is hard rock
| '//"Z . . o~
| t——— ACTIVITY 7: =ssss——
;- 1. Name two conditions tn‘whicﬁ OSHA requires that
divenston dikes and ditches be dug:

a.
b, _ )
2. - List two actions that may be “#aken in extremely
J wet ‘weather conditions. ‘
- a. i
b.

. .
. . .
. . o
ey
< .
.
. L4 ra .
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OBJECTIVE 8: , Describe the procedures for 1ns-ta111ng . o
and rem0v1ng shor1ng. ! a -t

.

t
- ’
»
- v -
. . LY , ’ :
°

Ideally, .shorir'\g' shoulq take place as seOn ass’ |
possible after the excavation isjdry. An unshored 4'
ench is risky because the eafza walls can s]ough’ Tﬁl
aJay, leaving a dangerous overhang as shown in F1g-
yre' 6.

*

: S - - ,Shoring is always installed from the top down

Fiqure 6. Danée}ous ’ and removed from the bottom up. DOuring installa-- \ 7

°¥9Fhah9f * tion, great pains must be taken to place the

trench jacks (or cross beams).in true horizontal
pos1t1oA between the uprights and to space them vertically at even 1ntervals
as .shown in Figure 7. Once the system 15\1n place, there should be no space
*  between shoring and walls.
Soil leaks must be prompt-
"ly packed gith earth, for,
if support is vulnerable
at any point, the system

‘may‘gradually give way. .
UPRIGHTS . .
When all construction
materials required are
proper]y glaced in the ex-
cavation, backfilling and
‘e removal of trench supports

should proceed simulta-

%

neously - from the bottom
up. Trench jacks and
brakes must be released
very slowly and cautious-
ly, for the safety of both

Fiqure 7. 'Trench‘jacks in true ' trench and workers.
horiontal positiona . ;
P If the soil is

.




unstable, tfie jacks/braces are pulled out from above, with ropes, after the
< employees have left the trench. Only then should the shoring be completely
removed preferab]y by equipment rather than by hand.

The trench shield (or s}iding trench shield) is a variat1on qh shoring
techniques already described. It i3 composed of stee]}plates and bracing
that are welded or bolted together and it can be moved a]onﬁ“}s,diggiog
progresses, carrying workers inside, as shown.in Fiéure 8. $

. - . \ .
‘ : ’ Figure 8. french shield. , '

( ~
The shield supports the trench wa]Ts from the surface to the bottom,. .

* but usua]]y does not-fit as snugly as sheet1ng or shoring Ei required to do.
A trench sh1e1d is not.intended to rep]ace conventional shoring; it is pr1-

marily a devioe for added safety and coﬁvenienoe;_TEyénoif the walls col-
lapse and-fall a]l around the shield, the-workers inside it will be pro-

= - T :

tected. - . . . . .
The sliding trench sh1e1d is a]so effective in s1tuations where other .

systems<;<: not feasible or adequate. 1t mdy;be used fin extreme]y unstab]e

gr3und for instance, or on JObS of very short duration. ‘q
. ' L
. ;

\ — ACT*V'TY .‘: o _ ,
o 1. Explain the correct

- 'removal of trench suppo i i

n L / . | c SH-38/Page 17
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O ! ’ ¢ B ’\n., ‘ . / \ »
. 2:. Mark the _gst\gtwemer'i‘t “Tnue or False. \ ‘
'_ - ) < " a., A trefich-shield is intended to.replace )

e ~ * _conventional shoring. ~
., L. b. IF the walls of a trench collapse,
. Y. workers 1ns1de.ﬂe trench shield will
. v be protected.

3 - > .

p’

. . S
/ ) - _ )
, ’ ’ r~
t . 1] \ ‘ ! ‘i
A1l types of 'shoring, plus the excavation”itself, must be inspected
daily. During the time span of thework, several «<onditions can occur that

would endanger the support system > . . t

+" Timber ar ground may dry out and contract, thgreby loosening "
the shoring. . /ET - j’/ '

« TRe earth may absorb mo1sture and swell, thus displacing.the

shoring. y g( )
. Some components of the system may be d1sp1aced or damaggd by 1

materials lowered into the trench, / » !

v Je Shoring itself, or part of <ts support, may rat. C, . . .

Excavations must be inspected .daﬂy by someome experienced in mecogniz-
ing trenching hazards. In additioh, the 1nspector 3ust,make a study immedi- / ; ‘
ately following every rainstorm, or after a change n conditions that might’
, 1increase the possibility off d1sastej‘\/ - .

/
: . .
7 If dangerous gmound

~ y ’ ‘ )

| ] . movements' are detected

. SuBSIDENCE . (see Figure 9} such as
. 'gnon\.e OF EXCAVATION

BULGE~—_ } SHOWING SUBSIDENCE .
. AND BULGING — EORMATION'OF

; .,.:'-:’-.,T NSION CRACKS, ’ ally "subsides"), ,or'
- == tension cracks_ (when

Figure 9, Diagram of subsidence and y there %< too much stress
. tension-cracks.

- TENS) cRACK. subsidence (when the

earth of a wall gradu-

1Y L]

upon a wall), ALL

-
\
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_WORK MUST BE STOPPED until the problem has been ana]yzed and corrected e

. L 9 o 1 w‘
- - :'yr ‘

eansssss—s——— ACTIVITY 8! i
Give three reasons fer regular inspection of excavations. o

1' " T ;‘ - ’ . B -

’ . I .
2. ) oo o0 \
3. ‘ ’ ‘ . >, 1

rd

OBJECTIVE 10: Discuss the need for quick exits.
'y

v

~
-

In case of emergency, workers must be abTe to get out of the irench'as
'duick]y as possible. Therefore, OSHA reqdires that trenches of four.feet'
deep ‘or more must be provided with a means of immediate exit. Ladders (or
' steps) are placed in every such excavation
at intervals of 25 feet along the walls
(see %1gure'1b). The side rails of the
ladders must extend at Jleast three feet
above the landing surface to facilitate 5

be funct1ona11y strong and secured the
top 5? the -trench. o
The design 'of ladders used in trench-

. ing and shoring must be in accordance with
American NatT8nal Standards Institute -
A14,1-1968, Safety Code for Portable Wood
Ladders. Portab]e metal ladders must be~»

of equivalent §trength to 'wood and ‘conform to American National Institute,

Al4,2-1956, Safety Code for Portab]e Me adders.

Ladders should be firmly .based on(feve ground with the a}eas around
top and bottom kept clear. The pitch ﬁhék be such that the horizontal d1s-
tance from the top support to the foot of the ‘ladder is 4bout 1/4 the work-
1ng lepgth of the ladder - a comfortable angle.

Figuré 10. Exit ladder.

21 .. SH-38/Page 19
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"Job-made" ladders are constructed for their intended use, as in
trenching. I[f they are to provide the only means of access or exist from a

work area for 25 or more employees, or in case of simultaneous two-way traf-

fic, the ladders mzﬁt be double-cleated for ad&it?dﬁa] protection of the

workers. As a furkher safety’me@sure, the Tadders are sécured at the top of

A

the trenéh by wires 6; ropes which are attached to'stakes, or to any appro-
4 prﬁqfe supportive objects protruding above the ground.

. |
‘ , ' *
[ '

essseesssssssse  ACTIVTY 1b: __
Dpscribe three safety requirements for ladders used: in

trenches.
1. ~
2. IR :
B B | L R
" REFERENCES

U.S. Department of Labbr. Occupational Safety and HeaJth Regulations for

-~

" Construction. 29.CFR 1926, (1980). - ,
U.S. Department of.Labor. OSHA Pamphlet 2226..

.

}
AFTiVITY\l R P
1. a. 15.feet. A
b. Wood, metal, or bofh. Y . .
c. Excavation. "
. -d, Cave-ins.’ oot ¢

2. a. Foundations and und%rdinnfngsc
b. Underground sewage ang gas lines.
c. Footings ‘for structure,

¢_ . . ‘ ‘

Do
4]
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o
1. a. Vibration.

v . . -~

ACTIVITY 2

(Any six.)e
2. . Adequaf; braking sysems. ‘ »
s b. Lighging.
’ c. Audible warming devices.
d. Windshield wipers:
e. Rollover protective structures.

. f. Seat belts. R

4 5 g. Safety latches.or locks for dumping mechanisms.
ACTIVITY 3 | ’
1. a. Oxygen deficiency.

-b.  Toxic gases..
c. Flammable gases.
Ventilation.
' . b. _Respiratory protective equipment.
o 3. b, ' o
‘ ACTIVITY 4 2
" (Any three.)

1. a. Rain. / " Coor
' '\ b.  Snow. d, "
c. Freef12§;/’,i;=~ .
d. Thawing.
e. Extreme hea% and dryness. ~
2. a. Nearby tragfic. - o T
. b. ﬁeavy equipment_ operation.
ACTIVITY 5 -
T (Any five.) ) . -
1. Utiljties Tocation. ¢
,2. Soil conditions. .
. Traffic, ’ )
4,  Weather.
@ ~

L4
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. F . \
’ ‘
L4 ‘ . (
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. . . " . .
5. Water tab'le, ' . ’ .
6. Surrounding structures.

ACTIVITY 6 ‘ " p T
The angle at which the eanxh will lie st111 without movlng. ' '
, @ ' .
* ACTIVITY 7 o, N 5 0°
1. a. To-prevent surface water from entering an excavation. @
b. To provide adequate dra1nage of the area adJacent to the
excavation. .
2, a. Cover excavation wa]]s with p]ast1c sheeting. * -
"~ b. . Use a moisture- 11m1t1ng chemical spray on the spoil bank. -
ACTIVITY 8 \ ‘
1. Backfilling, and removal of trench supports are\HﬂQg from bottom up,
simultaneously; release jaéks and braces very slowly; if soil is-
" unstable, trench is cleared and bracing is pulled out' from above by
' ropes. ‘ , L3
H

T~ ACTIVITY 9 , ‘ ' | .

(Any three.) .o

1. Timber or soil may dry out and contract. - -
2, Soil may absorb moisture and swell, ;
3.+ Shoring itself may rot. - ‘ - : )
4. Shoring components may be damaged by mater1als Towered 1nto the trench,
- ACTIVITY 10 . : ) ' [
®  (Any three.) _ ) . L v
1. Must bé based on tevel ground. . ' )
2. Must be double-cleated when dn]y means of exit for 25 or more workers. ’
3. Must be secured at-top of trench. .
’ 4.  Must ‘be placed at sloping rather than vertical angle. .
v . - A
A .
Cow : /
' .
‘ .
. '\
.
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