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® OSHA Technical Manual Section V: Chapter2
- Excavations: Hazard Recognition in Trenching and Shoring

> OSHA Technical ManualfIN= 042] HIAEES o S2
22 M,
- (Stable Rock) #%2C2 =& 3 & A| QMG RX|=e= o Anst =
- (Type A) 30or & 1.5 Ol &= =L *E HE = U= &
- (Type B) 30cr & 0.5~1.5E2 Y% YSLEE HE = A= 5
- (Type O 30cr & 0.58 O|o} Y& LYFLEE HE = U= &
* Ux AEZL(Unconfined compressive strength) @ EEH0| 2AE|X| L2 AEHOIA
FROE F2&= Q8 7ot Iby| A9l 20 EESH
& 2] 58 758t 3
Stable Rock Vertical 90°
Type A 31 53°
Type B 11 45°
Type C 1%:1 34°
Type A(short-term) %1 63°
X 5O S0 M2t FeiEl A ZARK2 23 20| 60|E O|LHTE &E
- 12 98 59| HE0| 23 29 U USUTI} Ot 5O PN JI=0R 5,
US ULV At FO| ofH0 U= 2 HB0AN JHEXCE ZAZE NHES
QUCt
Type A Sml Type B Sail
oue S Qyer
" Type B Soll 5 Type A Soil
Tl}pE‘ ,5}-,‘ '.'ﬂ‘l Type B
Type B\\\_ -"'ZII
N
G _
£9| =3HE A
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> Type AB £2| 22 ZAR{ 2F =0] LHOIM AHIHA! 22 (Bench excavation)0| 7ks511,
Type A &2 2.40/H O|Lf 22 42 2ZMHOIM 10[H7HX| =% =2{0| Kottt

TYPE & SCIL
 TYPEASOIL Unsupported vertically sided lower portion
Multiple Eench Excavation Maximurm 8 Feet in depth

s

4

12" Maximum

l‘. [T 34 ! 3142 Max.

i
1
H

H A ZZ=H(Bench excavation) ! £EIZAF 7H5Z10|[ ©9: feet]

» OIXFA < (Tension Cracks)2 UHKKMOZ X|HO|A Z2EHZI0|(H) CH| 2T7H2] 0.5~
0.75HOIA M EICE

Tension H
Crack

OIxk#H(Tension Crack)

> D|2fF(Sliding)2 QUHTE2| Atz LSt

7

aﬁiﬂ? i

,/
74

2

0|21 E(Sliding)
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AHE|™ 0|fx(Issue) Ak AL E
It Ot Qlmeol 2tz LMD, QI
HZ ZANHC = HOK|=

Z0{2] E0Y(Toppling)2 0|t DRE7IX|Z
50| J0oi2

> =
T 0| RO SHEE|0] LMo HHO| Qs £
0|,
Toppling
= 202 Eo{&(Toppling)
> K|EHEISH & B2 E(Subsidence and Bulging)2 %017}t @i % Z2&F A X|EHof|
=rd of50| ol X[HHEHO| Flotz|1l, £+X=2H0| =50 FlOLIL= AO|C},
R —
I
Bulge
Subsidence
X[ErElst ¥ HHEE(Subsidence and Bulging)
> 10| FE0|= HE A HS A0 QO
— (HE &4l Shoring Types) HE2 X[Ete] E52 WX[5H| {lo +2IZEHN| X|X|HE
HX[ol EYS HEl= A0|L, 7|5 - M- -HEM- - F20|He2 LM ECH £Z20=
FY HE dAo= ZHOM HEE MEE A 28 -dX|ot Z2AHOA X
oiX[okX| E=Ct.

Aluminum Hydraulic Shoring Waler System
(Typical)

Vertical Alurmnurn Hydraulic Shoring
olZato|

(Spol Bracing)
HEI™A(Shoring Types) 2t

OFXH 74z
,),' {:!:J{ /‘7' é? Ll;k
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- (E38A Y4 Shielding Types) 239A= HEUQL F0HO= Y 240
T off= HIH0| =it Z5 4= U 7122 2ZAEZ E0N], HoHtA= HE AL
el MBS Al MU ESE flof AX[pI. &, EEtAE B A= 0|

Ot &

TYPE ASOIL
Supported of shielded
Wertically sided lower portion

Tupport or shield
Fp?y.':tcm I

20 Maximum I

2353 A|(Shielding Types) 7t0|&240|

fol

—_ -_L-O
> AfEO| e dE HxoA golotH, EXQ Mo ST Hdle MHSE
HIO|H, E=T0| Tdok= MHSH0| EXQ| MHZEEL 2 42 AHHS| S/t HdE

o S(EAY AGAE) _ c’+(o—u)tan¢, ~ 1.0 Ol 7o
ST (TR aase) 2 ST
¢t ERE, o M2, w UIAY, (o-u): KBS, ¢ LROIE

A2 ohget Aoz TS He=h|, ol 2 F7|= XE, XEHEE F=F9

=8t JIE Md=9 2Ed 5SS 12610 Ao E.

= — — — o o o
& 5 QA F, 022t F2 S8 U260 sXI°F X S Xgte] EFRE =0kl
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AFEIE 0] (Issue) AL ARZ!

o DOE (U.S. Department Of Energy)

H DOE 241" Akl 1(EAIXHoH)
Ol XIE(Events & Causal Factors Chart) &

7h AR R ARIQOT X
o =4
- A0 Feke & Atdn (M7 Eep B Hele4) oot
O
- XHoHLAY M M3E AtzA(Event) 2 Z74(Condition)SS L4 M2 LIZSH Flow
Chart &A=z Ay
O FQ =ollg
- O G Al 2| Els olYshy| ffoh HAE AgE
o sdE Aok §E
QIXISIA| =t

- MsiAt7t Metal Case LHEZ E0{7t= 7ts

- Metal Case W22 HAQ A2 Jtsd8

Blower HX| MEHO|A Pulsing 2Alot= 42
= 4%

Pulsing W=7} =A4g|
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Grarule -E-—o\ra =

’.‘:%—.
AEE it =7

{01:00 &) S22 FR =7t 7tE 33 2% ehxr -

Metal Case®] S5 B Metal Case2| =, Granule g 22 = 051020 09318 SR &g
ot Granule T 24| | | BAEIAHIITAZE || CHIAEUZS G | | IFRHITA (5| Z0 Metal Cazedd |5
X

_‘/ Blower FX| &E">,_

\01|*1 Pulsing 241

e op= poFEEE s .
Bag Filter Pulsing > g —| YR H 0| 1/ RS TESE E

S TA AR —* E7j Metal Case 2z TTw ”-INIIFZW’“*‘EIOICESE :
=50 2oz MER AT J R YT
T —1/Pulsing ==

\ -‘T—‘-.-_‘l/r— '
o SER7} etal TR 10 B
5Hj.-ﬂll_—lg z gri Case 422 50 { o xl)u;l%[}-‘\ i
Pulsing2 = 24 A2 77 QS4B L gmemRE -
ulsing2. 2 T ALE T A -
Clwe 0
O zmp WD
@® - O
O z=20
Ell=1- T

E&CF Chart

Ll 2SHA 2 (Barrier Analysis)

O =%

- AMIE {6l 8 R201(Hazard)0| E&(Target)2te] MES Salf YaistE 2, 015 ofgt
57| QIo AtIRIOIA AlHE BtSH(Barrier)Q] £32F WS 20| X=51X| 25t 0%
otot

O H#He
- A0 ek & HsHn gE £ 4+ s Uy
O R=x:1

- Ml 7|52 ofX| 2ot e AISEX| (42 BisH MX|ZX| 42 UsHS SQI5t

O] Z2 AFO| AL10f| HE FakE FA=X| e}

- =08 YA HeH gEMAE A=
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[ WS HA|
- Pulsing #iE $4 0|2 QISHK| S
- XiA| HAU0 IFABY|EX] O7tE, @ 522 YMFLAS HAIGHK| &
[E21X Y]
- Metal Case 757t 22APF E0{Z = U= Hx F7|Y
- Blower2t Pulsing A&7t 45X 4=

X

- Pulsing ¥E7} =AE= AR A 922 XHSH= A|ARIO| g2

(X3 Cha(Target)]  --—- ( Tapping A&xt >

S XA (Barrier)

. - Pulsing #2 =4 {2 201 04N
(22X YsHA] - — QUAPEZ OJAIA|

f

- Metal Casel| 22X} E0{Z 2= Q= 37|29
WEIL US

[E21H Y= o - Blower®} Pulsing ¢S O|AA|

- Pulsing #E £4 Al 97 X AAH SIS

f

Pulsing& &4
PN

) 922 Metal Case
[AE20Ql(Hazard)] ———- Lo RlAlZO

IPN| |7| o:IA‘I

ST
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* FMV(FRAM Model Visualizer)2le Z2IME QIHUIOM RFE22 W2 2ot &4 Jts

(O2Z= FA @ https://functionalresonance.com/FMV/index.html)
TIME CONTROL
Temporal aspects that affect That which supervises or requlates
how the function is carried out the function, e.g. plans, procedures,
(constraint, resource). guidelines or other functions.
INPUT OUTPUT

Function

That which activates
the function and/or
is used or transformed to
produce the output. Constitutes
the link to upstream functions.

or

PRECONDITION
System conditions that must
be fulfilled before a function
can be carried out.

activity

That which is the result of
the function. Constitutes
the links to downstream
functions.

RESQURCES

(execution conditions)

That which is needed or consumed
by the function when it is active
(matter, energy, competence,
software, manpower).

FRAMOIM 7|S9| 671X EH

| J-0AM I(nput)2 7|5 7I2MEHS 27, 7152 A& 0[5t T(Time)e A7
ALl =T K2k C(ControlE 759 +dS USotAL _7-‘_’%5}% THE I 4,
O(Output)= 7I%01|A19| Z1} R(Resource)2 7|5 480 RSt X+, P(Precondition)=
715 AL MEAXH E= YIS USICH
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» Duty to have fall protection
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OSHA Standard Number: 1910.27
» Scaffolds and rope descent systems
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