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Hlstory of Trench Shoring and Shielding

.'#‘é"‘f

 As industrial countries expanded
their municipal systems the
need for efficient methods of
laying pipe and installing
structures emerged.

 Contractors soon realized that

the most cost effective method
IS limiting excavation & backfill.
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e The concept was simple — a
vertical trench or excavation
requires the least amount of
excavation and backfill.

 The more of the trench wall that
remained vertical the more
efficient the method.

 The last element was keeping
the pipe layer alive.....
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$25t Commercial I\/Ianufacture of Trench Shields

A ), Sl ap o3 8 R -
-‘ 2 %‘.ﬂ. * Terry Forsberg, an underground
e S = IS = contractor in Okemos, Michigan, decided
that he should have a fleet of steel trench
shields with a calculated safe depth and
efficient way to change the width of the
“trench box”

* The resulting design was so popular that
Mr. Forsberg founded Efficiency
Production, Inc. in 1971

» The modern trench shielding and shoring
manufacturing industry was born
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2255 o mmercial Manufacture of Trench Shields

« Availability of engineered production
equipment capable of being used in a
variety of soil conditions quickly
transformed contractor’s operations
In US & Canada.

e Underground equipment dealers
started stocking fleets of rental
equipment making options cheap and
readily available.
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0251 Trench Protective Systems

e SLOPING - Excavating the sides of the trench at an
appropriate angle

* SHORING - Supporting the sides of the excavation

* SHIELDING - Placing a shield between the side of the
excavation and the worker

OSHA requires that all excavations in which employees
could potentially be expo%ed to cave-ins be protected
2
Sloping, Shoring, or Shielding
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250 OPTION 1: SLOPING
| |

| Sloping involves removing overburden on an angle of repose
4 that keeps banks stable.
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23t OPTION 2: SHORING
| |

 The function of trench shoring is —_t fy _
to resist or replace the force of “ S
the soil on the excavation face

e The shoring of a trench can be
accomplished with the use
hydraulics, pneumatics, timber,
and mechanical screw jacks
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] OPTION 3: SHIELDING
|
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225 “Tranch Shield General Description

Utilities Event

A trench shield is a movable box strong enough to protect the
employee inside, but light enough to handle easily in the trench

e |deally, the width of a trench is approximately 4 in. wider than the
width of the trench shield to reduce possible friction during
movement. Thus, the trench shield cannot effectively prevent soll

cave-ins outside the
 The application dept

DOX
N In the trench or design pressure shall be clearly

marked on the shield
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02510 Advantages of Shielding

* Narrows trench safely

 Cost of equipment off-set by
lower excavation and restoration
costs

e Manufactured system with
proven safety record

 Provides on-site safety
personnel with quick reference
tabulated data
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025 Dlsadvantages of Shielding
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g Itir'k‘
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 Can be difficult to deal with
crossing utilities

» Assembles into one complete
item. This requires a large
machine to handle if shield is
long or ground Is unstable

e Fixed width and length requiring
several sizes for different
applications
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925 Manufacturer’s Tabulated Data

o All manufactured shielding and shoring equipment shall be supplied
with tabulated data indicating the proper use and limitations of the
equipment

 This data shall be used for the design of the protected area and
should be available on site if requested by OSHA

» Manufactured systems shall be used within the limits of this
tabulated data
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Manufacturer ==
Model # of Shield =

Option & Lifting
Information

Limitations
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MAMNUFACTURE RATING

8,100 LES

[P ] Americas SERIAL NUMBER
Tronoh Box
R EN Y T e SAMPLE
SN TFULL THRAD, MASHR, ML 40054 MIEE (517) 676000 STEEL TRENCH SHIELD
— oy R MAX SPREADER
MovEL: HT6-824 4-PIPE"I" |ienorn 20 FEET
"y . - - - FEROD00x 3547 WALL
KNIFE-EDGE YES FOAM FILLER YES COLLAR TYPE wilh 2" PIN HOLES
NDATE OF LIFT-LUG WEIGHT AS

MANUFACTURED

12,185 LES

SHIELD S51ZE P5F RATING

EXAR

l_l-l'-ZH'I'_] IN 5001l

IOMNALSAFETY AND HEALTH ADMINISTHATIHN HULES AND HEGULATIONS, 9 COFN, NO 209, FART 1926, SUBFART F

TYPE T HE EX(C

AVATED

Serial # of Shield

Soil Types

. TREMCH SHIELD TO BE ABSEMBLED AND INSTALLED IN ACCORDANCE WATH
MANUFACTURER'S INSTRUCTIONG. [5EE PAGE-2)

2 CHCAVATION F FICT DOLOA DOTTOM OF TS0 15 PORMITTID WhELR PO LOSS OF
SO FROM BEHIND OR BELOW THE BOTTOM OF SHFLD 1S FNCOLINTERFD. SEF

PARAGRAPH 1030 837 (s Tu) THE COMPETENT PERSON SHALL MAKE THE
DETERLEHATION FOR COMPLIANCE. SUDDEN SHFTING OF THE SHEBLD VERTICALLY

ZALL BE AVOIDED.

1 DERTH RATING 15 RASED 08 TEMBORAR Y LOADING, COMSLLT MANUFACTURER IF

SARLD IS SUMMCT TO LOWG TERM LOADING

4 ADDITICNAL SHIFLDS MAY BE STACKED WITH MO PEMALTY IN DEPTH OF CUT &5

LOFG A% THE RATING OF THE EACH SHEELD 15 MOT EXCEEDED AT THE DEPTH IT I3
MAMLFACT URDR APPROVED STACKING METHOD MUST B8 USED

80 DOES NOT REPRESENT THE WORET POSTIELE SOIL CORDITION. DETAIN SITE-

TGP CHHDERING FOR EXTREMEL Y HON-STADLE CONDITI0RD DUGCH AT MARIMNE

CLAY. PEAT, SOFT SUBMERGED AND FLOWSSG CLAYS. ETC

. ANY MOTHFICATIONT Oft ALTERATIOND HOT ALLOCWED UMNLEDD APPROVED IN

[WEHTING Y EFFICIENGY PRODUGCTION, ING

7. COMTRACTOR S COMPET EMTASUALIFIED PERSOH SHALL BE RESRONEIBLE FOR
MORITORING S0IL COMINTIONS AND SPSULL BE RETPOMSIELE FOR COMPLIANCE WITH
ALL FEOERAL, STATE AND LOCAL LAWS. ALLES. AMND RECLALATIONS

&, EPREADER MKNE SHALL BE 8830 COLD DA #0-00 K8 MM YIELD AND MO MORE
THAM 144" SMALLER THAN COLLAR AND SPREADER PIN HOLES AS MAMUFACTURED BY
EFFRCIEMGY PRODUCTION. ING

. LIFT UGS RATIMG 15 (THE SAFE WORFENG LOAD) FOR EACH INDIWDILAL LIFT LG,

80 WEMSMT LISTED 15 FOR SMELDOMLY LIS ASSELBLED WEIGHT INCLLIDERG
SPREADERS POR MK NG PURFOSES

CONTINUED ON REVERSE SIDE

CLAY, WITH UNCONPINID
COMPHESSIVE STHENGTH
GREATER THAN 1O

SILT, 3ILT IJ.':'H'I PH SANDY
LarAN

HEIGHT LENGTH MANTMUM LATRRAL EARTH FERZSURS TYPE B-45 [11) TYPE C-60 [1I1) TYPE C-8B0 (IV)
i i CAFACITY AT TRERCH BOTTOM IN Pounns|  MEDIUM COHESIVE To SOFT COMESIVE T SOFT SURMERCED AND
[FEET}) [(FEET) i PERSOUARE FOOT EARNULAR SO0 4% PENF SATURATED 500Ll. 60 PSF |FLOWING S0OIL B0 PSF PER
o ) PFER FT 0F BEPFTH FER FT OF DEFTH FT F BEPTH
B 24 1140 25 19 14
LIMITATIONS IN USE OF TABLE DESCRIFTION DESCRIPTION DESCRIPTION

SOFT CONESIVE SUIL
UNCONFINED
COMPRESSIVE STRENGTH
GREATER THAN 0.3 TSF,

T LI X5 THAN 0.5
CLAY,
SANLD SATURATELD SCHL

THAT IS STABLL, DIty SAND,
R DEWATERED SOINLS

SUFT CUNESIVE 3L
UNCONFINID
COMPRESSIVE STRENGTH
LESS THAN 0.3 TSR
FRACTURED ROCK THAT
B NOT STARLE, OR
SUBMERGED SAND AND
LOAMY SAND THAT IS
FLINWING [SFEENDTE S)

™~ Max. Depths

— Soil Descriptions

i
AP B SO

4T mr

= 18 SLORE I,

== Placement Diagram

AN UFACTURLD UNGEE ONE OR MORE OF THL FOLLDWIRG U5 FATENT KU BLRS 4 000, 8505
A, 114,380 4. 3590 058 GNE OR MORE OF Tisl FOWOWIRG CARADAK PATEKT MUEKMBERS:

1062 6531063 6RA

CERTIFIED BY:

EFFICIENCY PRODUCTION INC,

COPYRIGHT: 1991
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Page One

A WARNING,: any use of this proguct not speci fically described on this certificate could canse save-in, collapse, or stroctural Gilure,
and may rewult in Injury, or death
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Limitati
EFFICIENTY PRODUATTEON  MASDH. M1 SRESA PH (BOO) 552 -8B00 PAGE I OF 2

- I MOT TR A FESURED, U CT TO VIBAATION, FRESOUSE Y HITUNBED O PANT OF A& SLOTER LAYENCD CPETER WASENE LAYETS BIF iRTD EXCAVATION ©Of & SLEHE 0 T aean
ontlnue HROMIEOMTAL VO CMHE WER TRSal W A1) £ SRIATIR

PAPVHREL Y IHSTLRATD SIS AAAY BF TPE 8 LIRUTRS TREY WOLHTE AF CLARSIFITS A% TYRE . SO0 THAT SMETTS THE RECUIRERERTS 0F TYFD &, SUT 1T 5 SUBIFCT TO ViRRATHN
O FESSURID BAAY BE TYFL B DAY ROCK TIRAT 15 KOT STARL O 0%, THAT 5 FANT OF & SLOPID, LAVIRID SYETER WAL LAYIRS DOF IKT0 THE DOCANATION 08 & SLOPT
LERE BRI PH R FOHIH PHIRECH LAY, 40 DRl VERTILASL [4H] BVHARE TTPE B BT CHLY IF ROATERRAL WURIAL G3THERVETEE HE CLARSIFG &5 TVFR

T SO (R A SO CAYTART ROSTRA W RE LAYE RS D 6010 Thl EECAVRTION O & % D88 0 PO ROMTOMTAL TE ORE VIRTEAL (0801 ) 0% LTI PER MAT RE TVPE £
SLAB KRG ED SOL 15 MUATERLAL VeTTH WATER FREELY SECFRG AT ENTERIRG THE TRESCH. BUT OhLr FART OF THE DEFTH OF THE AETASED 506 15 SUSAMERGED. CORDITIINS
SACHRE RV ERE WOULD AEGUINE DEWATERING O SEALING FOUS 83003 OF THE EXCAY, ARE PLMPING THE TRERCH, SUCH SIVERE DORNDMORS WLILD RECRIME Thi
ARBVAETS OF & 0% D8RSR TR T PUPARLIAS THl B aein FREVEUAE EORIT T5E RARKIFACTURER F29 PRESLLATS § 500 Fir TARLRATEE VATUES

ARY SO0 THAT WILL STAND UNSUPFORTED LONG DROUGH TO BMSTALL TRENCH SIMELD & BE CLASSAFIES &3 C-50

ANY USE OF A TRENCH SHIELD WITHE T EFTRCRCY SPALADERS ARG FIkS DR TOUAL WILL VEND THE TABLILA TED DATA AR WARRANTY

AL WA (MM T B LIS AT BLATES 1090 Rihork BELETW, ABCIVE, O MEXT TET. ART I ALICH PLATIR ©f PAKILE BAY VENE THE TAS
AT BPEILSAE SITE SFCCIFE E8GIREERING

TREMCH SrELDS ANE DESIGMED TO BE PUSHED TD GRADE IF RECESSANY. A% ROTED BILOW. ANY UNMICESSARY ABUSE B¢ THE ENCAVATOR ARD OR OPTAATIN [SUCH A%

PRI RS C WTTH Thal AN T Wl VEMD THE TARULATID DATA AS WELL AKX THE WABRAKTY.

B O THom OF LD, SPARADTA FIFES, AR SPRLALES FIf MLIT BE CRECHEDY MaPECTED FOM SERVIEEABLITY A7 THE COMPETIAT FERGON PRIGA TO EACH LISE FIF RATING
SENT WNLIEH §F TR 1 ARY VISIILE DAMAGE TO, 09 REPAIRS RALDHE TO THE SHIELD THAT HAS SOT BEDN DOCUMERTER AND CORTIFIED BY A RIGISTERTD PROTESSOMAL
TR TR

PR NOSTRILIR L0 5 SPREALRS, 1 ARCH, (R 1 SREADER ARG 1 MUCHUSTE SIUST B IRATALLEDS DR GALI DR CF TRENCH LD FRICE T Ul

= DIPTH AKD PSP AATIRG ARE FOR LATIRAL EAATH PAISSURLS DMLY AN D DO S07 TAKE ANY SURCHARGES IKTE ACCOUMT

W

Ll

ATHE DATA AN

¥

ASSEMBLY RALID ATE SPREANFES SYSTRRA & PIPF SPREADER SYSTERA
A ate, | -
SSembpiy > ’ : ;
- -
’__)"". e
- o, -
Instructions - o —
LAY 3508 PANEL FLAT OM PLACE SPREADER PIPE ANDVOR PLATE ON TO e STAND TREHCH SHIELD I
GROUND WITH COLLAR SOCRETS COLLARS R IMTC IUACKE TS AND PIN BN PLACE OMTO SPREADERS AMD PN UPRIGHT POSITRON AMD PROFARD
L SLCLPRE CHMG WTH KELPENS O S TA LLATICH

USING A TRENTCH SHIELD IN STABLE SCML
EXCAVATE TE AT 1LY SLMEITLY
WIDER THAN THE TREMCH SHIELD,
DO WALLS WIRTECAL TC MINBALIRA
OF 187 DELOAY THE TON OF THE

SR LD. SLOEF SOILS ARDAVE SEHIELD o
AL ML TE L AT LI S PLALL SHIELD FORWARD BY FROMT TOP SPREADER FIFE OR

™ 0 4 ' L
TABLILATE D BT A IPST SEL SHIELD 1M WITTH PUILLIRG TYFS. IIIII.IIftf FYES SHALL RE L0 WATH
TREFCH SIHEALS RS WHR H | HAMN 727 OH WHEN SCHL PRESSLURE 05
FOVERE EROLRRH TO CAUSE 3P RLADER TO BOFLECT)

Use in Stable Soil

ENCAVATE IN FRONT OF THE TREMRCH SHE

USING A TRENCH SHIELD IN UNSTABLE SOIL

Use in Unstable Soil

EXCAVATE LITIL SO0 WEGIMT

1O CRUMBLE BEYOND DESSED PRESS DTWH DM CORMERS PUBLL SREELED FORMAAND AMNDS LIP BN AV ATE SO TG THE
TREMCH WATITH, FLACE SHILD TE PUSH SHIELD DOWH TO O APFROFRIATE ANGLE SHIELD AME: REFEAT bV
G RADE

AH LINE OF EXCAWATROMN
USING TREMCH SHIELDS FOR PATCHWORE, MANHOLE BOX W/CORMNER END PLATES USING 4-SIDED SHIELDS

= _

COWFCA LD FLATES HELF PROCWVENT LOCOSE MATIRRAL

PROCESS

L

Special Uses

*CENTER SMIELD OVER WOEK ARLA WHER USING SHELDS A5 PROTECTION DURBNG
LAY SOIL AT ERDS BACK ACCORDING T8 mmnuuumn.m.-en ThE FHID OF THE SHIFLD. SO0 &7 e ke A
RAANUFACTURER'S TABULATED DATA OR USE EHDS SHOULD BE SLOPED ADCCORINMG TO

FHRUPER EMIDF PARELS ARE LS80, OF LAY 3090 AT
Thel CHDS RACK ACCORDIMD TO
BAARILIFACTUNMER'S TADLMLATED DATA

TTHIS MATEHEAL 15 BNTT MDED TO PROVIDE BASIHC ASSE RILY AMD IS TALLATHON INFOHMATION ORLY, P I W
ALV ATS USE TRENCH SHICLD 8H ACOOHDARCE WITH AFPLICADBLE LOCAL STATL. AND MUDCAL SAFETY LAWS AND REGULATIONS.

FFALIEE T D S0 COLMD CALSE SEVERF INILIEY OR DEATH

FAANUNE ACT UE RS DR SIANELDY FPLATES 10 PROTRCT AAKNLIFACTURER S TADUHLATED DATA
Pl CAVT IS
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 For pipe laying — shields can be
stacked to provide maximum
vertical wall with minimal cost
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Shielding + Sloping

g

\ .:' Trench Shields can be used in comblnatlon with Sloping,
assuming the OSHA standards for sloplng a trench is followed.
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0251 Specific Purpose Trench Shields

Steel Manhole Shield Aluminum ¢ tagon Manhg)lle Box
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925 Aluminum Trench Shields for smaller backhoes

Alum-A-Shield™ w/ cOrrUgafed sidewalls  XLAP™ w/ 3” smooth panel sidewall
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0251 Modular Trench Shields for existing utilities
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0250 Trench Shields as a Production Tool

1Eﬁ

- _SLOPING ONLY

| \ @' COST/UNIT TOTAL COST
WiCltasphalt 800 LF $2.22 $1,776
Remove 3” asphalt and 8” gravel base 1,666 Sq. Yd. $5.29 $8,813
Excavate soil and haul away 5,096 Cu. Yd. $3.55 $18,091
Backfill with sand 5,096 Cu. Yd. $7.74 $39,443
Replace 8” gravel base 1,666 Sq. Yd. $6.62 $11,023
Replace 3” asphalt 1,666 Sq. Yd. $11.75 $19,575
Trench Shield Rental 0 $0

TOTAL: $98,727
Data Represents quantities for 400 LF of pipe laid at 16’ deep
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0250 Trench Shields as a Production Tool

"N l - ONE 8’ TRENCH SHIELD

”‘i UNITS COST/UNIT TOTAL COST
Saw-cut ésphalt 800 LF $2.22 $1,776
Remove 3” asphalt and 8” gravel base 1,134 Sq. Yd. $5.29 $5,999
Excavate soil and haul away 2,420 Cu. Yd. $3.55 $8,591
Backfill with sand 2,420 Cu. Yd. $7.74 $18,730
Replace 8” gravel base 1,134 Sq. Yd. $6.62 $7,507
Replace 3” asphalt 1,134 Sg. Yd. $11.75 $13,324
Trench Shield Rental 1 1 Wk. Rental $290 $290

TOTAL: $56,217
Data Represents quantities for 400 LF of pipe laid at 16’ deep
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025”‘”’ Trench Shields as a Production Tool

al.i‘l

% - TWO STACKED 8 TRENCH SHIELD

UNITS COST/UNIT TOTAL COST

Saw-cut ésphalt 800 LF $2.22 $1,776
Remove 3” asphalt and 8” gravel base 289 Sq. Yd. $5.29 $1,529
Excavate soil and haul away 1,540 Cu. Yd. $3.55 $5,467
Backfill with sand 1,540 Cu. Yd. $7.74 $11,920
Replace 8” gravel base 289 Sq. Yd. $6.62 $3,395
Replace 3” asphalt 289 Sg. Yd. $11.75 $13,324
Trench Shield Rental 2 1 Wk. Rental $290 $580

Data Represents quantities for 400 LF of pipe laid at 16’ deep

TOTAL: $26,580
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225 " Tranch Shields as a Production Tool

« Handle far less soil and greatly reduce machine cycles, even in most stable soil conditions

 Consider this example for a trench distance of 12 feet. The trench depth is 16 feet, the soil condition
Is stable, cohesive Type B soil (requiring minimum layback ratio 1 to 1) and a 2-cubic yard bucket is
being used on the excavator

16 ft. 4 ft 16 ft
: : 8ft. ~ 4ft.  8ft. 4 ft.
/ | : e’ W - | > > . |-
"-_ Y // A . E ﬂ- I B, N . : 8 ﬁ- i
16 ft. . | \ 16 ft. | 16 ft.
Yy /) st e~ a1

TOTAL SOIL REMOVED - 91 CYDS. Save 37% TOTAL SOIL REMOVED - 51 CYDS.  Save 65%

TOTAL SOIL REMOVED — 144 CYDS. Machine Cycles — Excavating: 46 Machine Cycles — Excavating: 26

TOTAL MACHINE CYCLES - 72 Machine Cycles — Moving Shield: 3 Machine Cycles — Moving Shield: 3
TOTAL MACHINE CYCLES — 49 Save 32% TOTAL MACHINE CYCLES - 29 Save 60% /

The savings are even more significant when thinner walled shields
are used, or in Type C soil conditions.
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0250 Trench Shields vs. Sloping

A
Y

12° 12

g
i

20" ductile-i 28 wide x 8 tall = 224 ft?
sewer pipe 224 12 x 20’ long (pipe) = 4480 ft*

20, 4480 ft? / 27 yrds® = 166 yrds’
\ Type “C-80” Soil

sl Requires 1:1.3 slope
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0250 Trench Shields vs. Sloping

4’ wide x 8’ tall = 32 ft?
& 32 ft? x 20’ long (pipe) = 640 ft?

\ ‘ 640 ft2/ 27 yrds® = 24 yrds?
Type “C-80” Soil

il Requires 1:1.5 slope
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Trench Shielding Impact on Restoration Costs

 Street and lawn restoration costs can be higher than the cost of laying the pipe

» Proper use of trench shields eliminate unnecessary excavating, reducing the damage to streets
sidewalks, and existing utilities.

/ 9" rein. conc. road

6" agg regate base ‘
5 —~u

concrete driveway sidewalk \
e —— /.-" 2 -':. __r_._ . .
= T |
e

Type “B” Soil

A requires 1:1 slope. ! /
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