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(1) dalwolg #& Abal AFEAF £41(2003~20163)

Dong et al.(2018)¢] OSHA®S AEE o]&sle] HAgH nj=2] Az uolH
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T Sleh olE AME ATEE 20030 14718 AFRA F7b 2016901 2870
o7 F o Zrhetglen, e 20159dE 7708 ATAS Bt Ed,
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rr o

1. Number and rate of elevator-related fatalities in construction, 2003-2016

wm Deaths —Rate —TLinear (Rate)
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[O8 11-4] H2HIOIE Al 2T AIFHFLL AIYES FO|
(2003 ~2016%1)(Dong et al. 2018)
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3. Elevator-related fatalities in construction, by event or exposure, sum of 2011-2016

Y% of deaths (n = 144)

Caught in/compressed by object/equip. _ 25.7%
Roadway incident - 9.0%

Struck by object/equip. . 4.9%

Electrocution .4.9%
Non-roadway incident I 2.1%

[O8 11-5] Y2YHIOIE] AtFAIL B QI 2] (2011~20164)
(Dong et al. 2018)
dew o]y AL #HE ALEAES] EE AVEY, F2 AdAE
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7. Fatalities by age group, elevator-related versus other fatalities, sum of 2011-2016

Elevator-related latalities Other fatalitics
(n=145) (n=175,293)

B 16-24 years m25-34 years B 35-44 years W45-54 years 55+ years

[O3 11-6] LH|OIE] APYAIL =T XIS HFE BEX
(2011 ~20164)(Dong et al. 2018)

Delwole] APAT BE A S PAS FRUE LHFAS 0, el
olf] IH APEAFE] 1/3 o)/l 338%7F Aol 109 o]ak] AqFRE 3]ARA
sk

9. Fatalities by establishment size, elevator-related versus other fatalities, sum of 2011-2016
(Wage-and-salary workers)

Elevator-related fatalities Other fatalities
(n=133) (n=4,205)

B [-10 employees W 11-19 employees 20-49 employees

= 50-99 employees 100+ employees = Not reported

[O8 11-7] H2HIOIE APYAIL 3 SHe RZ2E
(2011 ~2016%4)(Dong et al. 2018)
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12. Number and rate of elevator-related injuries in construction, 2003-2016%

B [njuries —Rate — Linear (Rate)
000 —+ — 2.0
920

900 + 870 - 1.8

800 Revised
OlLICS

700

600

500 +

400 2

Number of injuries

STLA 000°01 40d o1y

300

200

100

0 - t t t f t i t }
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Year
[O8 11-8] HHIOIE Al &E RHHUFLd BYES FO|
(2003 ~2016%1)(Dong et al. 2018)
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14. Elevator-related injuries in construction, by event or exposure, sum of 2011-2016

% of injuries (n = 2.410)

Caught in/compressed by object/equip. _ 253%
Fall to lower level — 23.7%
Struck by object/equip. _ 20.3%
Fall on same level _ 14.1%
Struck against object/equip. - 5.0%
Overexertion involving outside sources - 2.5%
Roadway incident . 1.7%

other |G 75
[ 11-9] A2 H|O|E YA &3 Ol EF (2011~20164)
(Dong et al. 2018)

S B, 45~544 ZA]
S0 25-34M2 A7}



22+« ALIH|OIH 2RO FA|ES Al HHLYT

=

A4
*2
(Rl
oo
nx
e
=
ne
=2
e
rot
re
-1

16. Nonfatal injuries in construction by age group, elevator-related versus all injuries,

sum of 2011-2016

Elevator-related injuries All injuries
(n=2.380) (n = 459.180)

13.3%

W [6-24 years W 25-34 years W 35-44 years W 45-54 years 55+ years

[O8 11-10] EL2HIOIE YA P YIS (FPE BEX
(2011 ~2016%)(Dong et al. 2018)
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18. Nonfatal injuries in construction by length of service with employer,
elevator-related versus all injuries, sum of 2011-2016

Elevator-related injuries All injuries
(n=2,470) (n=461,220)

® Less than 3 months 3 to 11 months ® 1 to 5 years ® QOver 5 years

[O8 11-11] &LIHIOIE 2HAID 2 ZHXIQ FEHE BEX
(2011 ~201641) (Dong et al. 2018)

19. Nonfatal injuries in construction by number of days away from work,
elevator-related versus all injuries, sum of 2011-2016

50% 1
46%
H Elevator-related
0/
n e M All injuries
%
2 30%
3
=
8
£
0, -

§ 20%
e
(=]
S

10% 7% 70,

0% -

1 day 2 days JtoSdays 6to10days 11 to 20 21to30 31 or more
days days days

Number of days away from work
[O8 1-12] R2WOIE YAt B X YU
(2011 ~20164)(Dong et al. 2018)
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22. Average OSHA penalty by cause of fatalities, 2003-2016

Fire/explosion

Trench collapse

Wall earthen collapse

Electrocution by equipment contacting wire
Collapse of structure

Drown, nonlethal fall

Fall from/with bucket aerial lift/basket

Fall from/with non-roof structure

Struck by elevator or counterweights
Asphyxiation/inhalation of toxic vapor
Electrocution from equipment installation/tool use
Crushed/runover of non-operator by operator
Fall from roof

Fall from platform catwalk attached to structure

Electric shock - other/unknown cause

(a) AFEAE

I § 10,635
I 6 448
I 56,167
I 53,689
I S3.651
I § 3555
I §3 446
I 3431
I 3323
I 3,290
I 3,164
I §3 132
52990

I $2.979

I 2 958

=
U A=



23. Average OSHA penalty by cause of injury, 2003-2016

Interior plumbing ducting electrical work
Placing bridge deck

Pouring or installing floor decks

Installing underground plumbing conduit
Stripping and curing concrete

Steel erection of solid web bolting up/detail work
Steel erection of open web steel joists connecting
Excavation

Elevator/escalator installation

Steel erection of solid web landing materials
Trenching installing pipe

Installing culverts and incidental drainage

I— 510,994
—— 510,617
— §10.401
I §0.98 1
I 55,499
I 55,482

I (4 739

I $4.623

I 54,577

I $4.413

I $4.219

IS4 134

Steel erection of open web steel joists bolting up  INEG_—_—— $4.090
(b) AL =

[O& 1-13] AIY & GOiAID U8 O] ArHOHME 2% (OSHA) Ol A
Hiior FR 2H3(2003~20164H)(Dong et al. 2018)
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OVERHEAD and HOISTWAY PROTECTION

Overhead .
Protection ! Warning
(Full Decking) | ! Sign

Access Fully
Blocked Off

Mot to exceed 9m (30 ft.)

Lowest
Working Area

ar
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FALL ARREST DURING BARRICADE INSTALLATION

Full Body
Harness

Warning

REMEMBER:
There must be an
Indapendentiy-anchored Anchor
lifeline for each worker.
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Bottoming Out
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To adequate
anchor point

Lifeline
from —— §
Above

Locking
Snap Hooks

Shock

Retractable ds

Lifeline —»

Full Body [l —— — 1 5=

Full Body Harness and Fall Arrest System
Figure 5 (a) Figure 5 (b)

Photo courtesy of
Miller Fall Protection, Franklin, PA.
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{: BANANA CLIP

PIG TAIL-Y S5

SCAFFOLD FRAME COUPLING DEVICES
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SCAFFOLD PROTECTION and SECUREMENT IN HOISTWAY

[ LIFELINE ANCHORED
. 5 : AT TOP OF HOISTWAY
i % 2
- OVERHEAD
i - PROTECTION

(Fully Planked)

- RIGHT-ANGLE CLAMP
e B
Y - % E,H_
. N TIEIN SCAFFOLD
.
| TUBE AND CLAMP
TIE SYSTEM

He FULLY PLANKED
WORK AREA / DECK

Tie-in when scaffold . 4| ::g SCAFFOLD JOINT
EXCEEDS 3-to-1 rule B WITH SAFETY PIN
of: Height

to

Least Lateral Dimension

e

-_‘_,...--"
S

LEVELLING JACK
BASE

TIE-IN
TYPES:

Floor Flange
Style with
Set Screw

Tie-in

Figure 7

[0 11-19] T2 WOlAS H[H B2Y 2 1%

H

=
o

==

e AHgEte] dUe B A%, 4R Fol AN A, 2
o8 bl WS Mgl AU A o] Yuksold MAE FE 5

7VAl B 7.5m FOI7HA] A A g



I, YA D2 - o e o 41

=

)
o

7 A T AEER e 294 EHoE dAFH glejof gt

ddo] A WA Fol AAH, 919 3 &2 4 HA ZadS AT H
Ao EaS siAstEA 7t €8 3 EHES] AAE FHEH

T A 7 €9, s, 2uds g AR ES AXste Aol

ojgf o]F HA A7} 2FHh b o] AAHL T} wpo] AP Fow,

HIAIS ohA] AAgte] 371 A F2E Al HA S 4= v 9

H3E g8 4938 xg= ook 3t 48 x 248mm F 2.1m TR AHY

—d
rH
D)
i
2
o
:c|>l:1
X
4
i}
rlo
b
fols
|
:oé
(03
o
oly
il



42+« BO|HOE AR RXE Al QATEYT

A
|
>
oo
nz
=]
=
nz
=2
!
rot
e
-4

) OVERHEAD
LIFELINE =1 PROTECTION
FROM (Fully Planked)

ABOVE

RAIL

Lifelines attach overhead i i — 3;

until the scaffolding is | mi | K < = SCAFFOLD JOINT
complete. New anchor | = C/W SAFETY PIN
points are attached to the K¢ ‘

car crosshead to provide
fall protection when the
car is moved.

T
i
¥

S

3

. T /GUA.HDHAIL

FALL
PROTECTION
ANCHOR
(see insert below)

pEEmE

G

L
- RAIL BRACKETS
% L
| E e
. CAR
i
. -
: oo
. . LEVELLING
% . . J § JACK BASE
PEHSONAL 3 i ; e e e e o
FALL ARREST e g; . B
(Image courtesy of Miller Fall i - CAR SLING
Protection, Franklin, PA.) - ” PLATFORM
Bl G GAR SAFETY

[d8 11-20] 3tollM HIAl R FHEX| A|LH 22X

A= Zhell A E ] glofok st AlolE2 FhEHAIE Al2Ho] HAH

ofof gtk He| 9 F4 WA Alzdo] o]Fe] AAL 5 don olF Aole
ps E _}_EUC:;‘

o] x| glojo} gt} REE X ste] J}o 2HFS el

N
=



I MBHT DE 000 43

A3t vegel AAHT HAZ AAE T, vl 495D Bas 7 F
AFL WAV o2 AGHIN DA ATALL BAHT FYA A2d
S Agsior At tSAA A% el 7 213/018] A4 2633 F4
slok @k Ak SEREle AL N AARAM e 19909 AP
2479 B WHoT BE A4 xedsd 4880 ¥E U0 AT o
A U= WY ¥ E HER PRSI FPUAA2ES EF W03 7 29

270, A% B4 8 AN BB WAS THOE AED & Uk wA 2
o HES W A A% Aol 1/60 o149 Mol WASA ojop s, v
Ao TAE D ERE HAZ %em, EAY B A FRA Az A}
grolol @tk o] EFol dAse], DEFE AU FHS BEFY) et



44+ oo ARO[ MR RXEA Al HHHYIFE L HGUE Lol By ¥

FEA(8, 715, Zae % BHE ANk P TEYS WAT YA
A0 A LRl Bk, TE ARE ASFD A 95 e
4 % ole® AR Aol AosE P A4 + dE A4S 2

2
N
o

4, A7) 99, WA euE g 2 AR
1 olde] ol o) Z1E ¥ WS shA ok
5 oz Tauolop Btk AzYA UR

1 o< ALgsNo} Fek b

)
I
é

Zo] 39E(09lm) vT WA A FHEolE 0AE(6Im) ol
Sk WEl7k 39 E(091m) o149l WAL BS 263 E(TIm) ol Bk &
BUAE U o 30-4E(91m)§ zFeiA e HAow A4dT A



A= 50| ~EY A7 2L /1202 U4 s AL shEe) ) o)A
AAE 4 o]k ‘m. g Fo|AES AE L uAd] L= b

SHf o= 7<17<1 & Shofof § E}

=
= 23
rlr Ml —
@ o
Ll
+ >
RO
o
ﬂ _—
2 ﬂllﬂ r>~l
o it o
o o o
e
L2
- ofr
at R
o & O{N
> 2
= i
o X ot
ool
ooz B 3o
o > Mo
S > o A
o -1
[‘O{‘ - u l"
o iR ﬁm o
rir N
= RN
w Ty 3
33 E
of [PV )

ko
F>
|t
2
=
o
&
o
>

o

HAe] A AL $4E 5 AYR $ TE offE 24914 (6lcm) ©]
A AF A, AAIR, R Ee o9 fAMe FHlE AREsl|oF st} A
AR wge 97 249 (6lem) ©1 Ee FHAA 14913
(36cm) S ZFsiA e ¢tET 2=y @ ¥ mE 23 Z2EA A
THE B 73X FAd dZ4" A, vAe A Bl 22 o
7F AR D 2w e A7 Qdojof stk vl gE H FRAAAE A9
HAZ AREE A= tETh FFLEACIES HA Z&ats EHES] 4u)

1ge AY F Y WA Hoiok Itk

)

AV

_1

2. He2lHIOlE dX| ¥ FAET Y 23 Mo MSEN

D dedoly A 3 gAEs A BHAA As) At st
7] A O A gL, @ BAFHAEEH, © AHAtdEE

A, @ M 42 A



2IHOIH dX|et FXIEs Al O

all
=

4G s oo o

g} 7ke] 2ok LHCEA %)

4l

A AT wiwd, dedloly AxAR] 2

O} %

}

2 H

57 <.

Py
X

>

%l

L

o

a3

Aol el Aol ZulelA A

<
i)

=

=K

o

184

A X

(1)

13710l &4 =L A7 YEETh

X| =

ol
=

7t #AlOIx|

<H II-11> 8%E =

13

71 A&
A
=

X

XA

Ho =
KT KH

IH

A

E I-12>0 A

HHEH, <

Ao 2

=
=

Lh) ol

Mo

'
o)

sttt 2 ez Aol

Mo

o
el

L D‘C:
- —a-

)

I

Z

sk}



<E II-12> gFE ax|ot

=l
ok oOlo| o] x | O] O] x
=3
M
= o OO0 0| O |O| x|O
=%
[T |
KMa@nl¥ O 0O/ 0 O O] O O
= X
m
Int:g
o1 X O| x| O] x | O] x| x
fh <
ny &8
RO K o|loj]o| O |O0]O|O
<o =
®_
=32 O| 0] O | x | O] x| x
K
)
o O|o|]O| O O] O] x
%0 ul|, ol
Ho He <k Ty RIE K S
s ks T B
Nz B gl gk menan T en W A
Hgr KEdl oy }|zuirar|®gr| B | o
RgRa " mrer & |
olgy Wya| " dum & <
7 o 7 oo s R | & O

o

A

A A]

(2)

=
=

dlolH

A

4

!
oF
o



0 me fdad vof B diFel i =ort gle
@)

-
HI
Ja
[11°]
ok
2ol
y_
4]

2l Rel H| 1
=

rH

oft | ot | 1
2

| of
2l
J

I?| e
St
i

>
fu 4o

oF Ju

ZZ | Rope Z7I
Elol TN ex

of 7

e

1y

10
> Ay

N

40 40
AL 4

—_

.

e v B O T R P RO s
[H

AL %

™=

=
Xzt
=

off | of¥ | of¥

N
M
!

1

=13
=

AL

Ot
Mo
1

fo| I? | I2 | 2

—_

Fo[of S% efofofgat 714
Abolof &%t

2. UB|HIO|E|A THE OFHLhZbL)
Azwolel 7|7 | O|MA 2 FHYF ==
%] 3. dalulolE4 bt 5520 2
L

4 9HO|O{ZEE otojofHo| ZHE
sfojoj 2 zof %t

1. Aalb[ofEe] SZT T =A
T oHEuZHCfO| SEtME S
S0} 2

MO 2. Aa|HjolEf HH wi et

=y ZEE YD UE SHIRL
N

2/HO[El 527 | 3. A2lblolE| ot HECHRo

2 OHELIZIY D|MX|Z MOlE ez
==

4 AHOE YT S2F
olojoj2 I i A2|H|O|Ef
s27et A Atolof] 7lg

5. ABlH[O|E ST ZUA HE,
st jpsE et

Az (B o[ Ef 1. JllEe Y wEAYE 27 S8
Jtojsa MK |2 2E dalujolE ST

-

OF

40 Ho

3

_|
N =
H> Hy
2l
oo i

B e




oHH ] O] 2 X|5He] H2[H| Ol E
Z20M 0|5 =&

3. 7I0| =Y EX[F 70| =2 ¥Oo|
Sototo] otROIM ZHotE Z2At
5ot xs

4. Ao|HO|H 5ZS HH 2 27
Atolol =%

5. A2H|olH SZ+ VIR
SHEHZIL] Dj2X|2 HEYS
HREHNE FE

A

AP 9L FH| Bl

1. g2Hlet 5=, 7%, 28

2. STYE W XA BHUAl 45
W&, ZIAE HE TR E 7T
=0| HO{Z

o = O

Ok HI 1@
UL

= 3. 32 | =Y E2foz 4R
L= FE
4. &E AHA| SHHTE 240|
S & s Hl
1. 2O AEoM ZYAte| FE
2. 88 S0 2ot 2xf L
3. ZE W+, 7IAY HE
N2z 7|7+ EoH
SU=E U &Y 4. LE EHA| ST E40|
sz 2I%t0] 3= 45t
5. 2ZO| o1 Y AZ, =UE
AKX Al Z4 5 K g siM|of M2
HAX & FE
1. 42 2 38 =7 Kty gt
AU EUEH FAHZE YK S
=13

M
o
41
nx
>+

x|
7F A O[X] =% A FIAE Q_EOL);‘L:X—% 21 o
S22 717 2 oIS R 2 &
A% exl% olot m& 2l Hojy
= 3. 783 58 A A Y 5
JFE Fx=0 Y
1. 7148 &% S22 7|72 &
7142 2% oz 7Y

2. 71719] X Y22 YA

N =
MHy Hy
40 Ho
AT
oF 1




50+« HIH|OIE| ERQt RIS Al

AOIX| 5t

<] =

=] [

Aed & 7t 4% SR =2
[

M -

2. B/L HEo Yo=Ho mE

EX]|
Fe

SAk

A2 Az Ho|Ef =X 0|0 [MHE
YR FE
3. HHEK 2EE S22 QI
Cage 3t

AaEHl & 1. M MK Al ZF Z=0|

OFF MH| AX| tE = /=TT

XERHEFO] 1. dHlet 5=, MY, ZE
2. SEE Y XA BHYAl ZE
INTE, 7|A A HE AR E T|F
S0 Hol

SRk 3. 542 W =3 ¥R HoZ
EE FE
4. Y3 YA T EH0|
SOo2 3F 4o}

7144 2171 & 1. 7|4 ME 502 7|7|28 8l

Xjofdt MX| ols®d 7Y

7| Al B B

2. 71719 EX 222 YAl
YLl = AOIX| ot

257 S e Y
24

1. 5e 3 x2f 9

L 8Y SO olg sx) 2y

3. 245 7472, 71y Hetez
7|7 50| =ofy

N
o 12
i

[ @

1. AOIX] 4% =

x93 FA0|N x2

2. #olx|o] £HT £Y A

X2 QB mE U WOl
2l x 2|2
=

5%
=
P

L
oln

3. dEE = AY Al Y 5
N™E AxREN 7Y

2D 7Y T AU SF0M ARt F2
2. 8 S0 23t opxf U
3. 45 JWTR, 1A HE
NTEZ 7|75 Bod
4. 4T YAl St =20

2T A7 = o o= Bl

- = S22 25ty 3t Yot

5. 2Xo| oE, oY HE, EYUE
R Al ZH & Am e shAof e
II-01x|. = xz}
-4 S T T

N —

A F

40 4o

% Jr

-—

Ju OF




[

il 30
Kk ar
oF oF
<H <
—

Xy EE Aolx

stof =2

K
OH

Mz Al

Bzl M|
M|

ol d
= —
7IoIE =g 2%

2l

i[>
ol 3
K —
K0 KO
NE]
o =

Ic
o

|

7 29
EETEEURS
SRR

(HIA) 2

o

7
1% =4

KI

<

KX CH(H[A) |

e
2 =FX|X|Ch
(HIA) 2K

—_

=H]
L]

Ho

&1

-

P

- K
2z

Ol Attte| =X
AU HSHS




_

nl Jo

Y

q

k

o
()

52+« HIH|OIE ERQt RIS Al

Kk ar
oF oF
< <
—
RU | 0 L = il
s o == - K OH o
o) 3 100 = oF
T B = = _ A ol
S S <t @R g - <ol oF ol
i | x__.i ek _u+o| - W
T X n B < VTS o . oF I B A
WH_ H_._._OI WL'E_EWOE_EA OT|_._.._|ﬂ| 0 |_.__.|_ﬂ _Al
wooRr 4 oIS e, M ROl L, K RET 2
ol IR o RO, BOE T DR @ fl_= ol oF ir O
Ik g i K 108 —p 0 =) FN ==
mo o W o 4o @ =l B K |, T i s T Ko =i
<0 0T zo X oF K =0 X< A R - O
Tt s S urar s = OF Ko 2 SR L
:._||:Pr ) w| ™ n_mu;_-._: o|_xomuW ._kommo_._m ok © ._ﬂ._x.owFT_
L = T i T<mx Prooa ot "
<d T R0 OF ar Klojigd =™ Uaw shlol=1ka1 = K Kokl 036 T ol K HI
& g7 310 35 KF 0031 & 4 #0 %0 0o <4 |1+ =5 0 <0 oh K O 00 00 & Or < A" ooR
Bl AT s < | = Ko Bl MR KOS M K| & N R N IR e e R N I I A B
<l
o ol ol ol
— =) o oy ~ i _
.M:“.AE w K i) oK K = Roﬂ
< — T oK oK — K pall _F
K 1K U
o i oH o Br — o N <
- = n - < ar =l o = afl
S _ m m > " Kk 0 = U
= Rl i . < )
mE T eI 3 g ¥ | wo
3l KR ~ m X0 B KR K ol X 00 <0 BES
o
Bl




N
X
>

d

P

27| Mx]

ol

off 4o 2|0

Z|0fA

0
Ol

~
N
4
=2
|0
rot
AT
_?_'. ~
Mo o

ot U

o
[

_

StF

0k

2%

Ef XXt

MED
—-O

LIStE
AtCtE|

ST 2

Sk

1 e 24X &
o OHEI

ool o
ofl o

HYS

-

[==]
= o|&
_'_El' _rl [ex|

7t =2 24|

KERf o

MEZR0| ojgt ZH

HYs

So=z
22K

olgt M=

e

= o|&
X2t 9l

of olgt H5t= %
2H50 ofst

e EX]

o 22

QAI7} L

NN Y|

HEZ70| o3t 2

s =

ot ol
5t fld
olgt ME 9N

[e)
[

=zt 0|o-|
=5

!\’.—‘.U".-h.u-’!\’.—‘S”:bPU!\’.—‘S-”F\).—‘P.W!\’.—‘Wmﬂ!\’ﬂ».—‘P’:P

A ot

X|_-IE Tll:l

23 Fo

SESg
NNl
XEXHOf

At
ME 9l
A 9

e

AolE 2K

ES S

SIS EES

[=2|
=

of 2 9|

Xzt 0|o-|
ey =S,

OIS

Kb 2|

e 2™

ri
nk

24

24

Sl
ol

PS—”!\).—‘P.W!\’.—‘S":“W!\’.—‘

7t HEol H3t 2

Roiz= =

=zt 0|o-|
=5

IR

KEAH Of

o
_ro-l

INENS




54+ A2HOE] MX|t SRS A OF

B0
oF
zl
Bl N
O_I_A_.O
il &1
Kk &T
Klo 2
LY
KM=
1 1 /l.ﬁ./.m 1
ﬂ_-l_l —t
> w -
= &0 )
" K _,
KO KO x_dd
5 Kok | %ol
H o < RR_
CORENEUST 4 il E R
w XUk 7T RT| M R0 R0 XU

u)) 48 HolH

2 YERs

9

ZF e of A1 9]

of) de]H]olH

Aot

g pelslor @

=
=

91 49l 3744

]
Tlo

xh

ol

e

17

10

39

51

1K




I ML DH «vne 55

<J8 II-21> JETE T HHGHE HOEN

(1) Ab3A} 2 34

) a7l Ame e &
% 59 74 we} BRETD AEA
o)

g
Q oliel AAE SAbe HE AW A 1F ool A
B OEE 3F o4l AR/ DLW FAE 9 Ayel 24

AR G A
oh) 5%14194 ¢7‘7l Az-AA A T ArEel =2 9 3

Zh) (Z [[-15)0A] BE upe} 7ro] £7b7]) Ax| BokoA HZ 3
70



2IHOIH dX|et FXIEs Al O

all
=

5Goosoo

v

2y

<E II-15> SU 5F7] &XAt

0.0074

0.0042

0.0031

0.0147

44

27

21

92

598,489

641,435

683,641

1,923,565

20164

20174

20184

A

0

oy

0

i

o

Foll A HIw

2o

]

&to B ofef (

A X

I-16)3 2t

-
it

o))

o

44

a3

FE

(U RER

S

=
T

A2 W FelA

{Jo
!

7}

APES AT B

bl Abael

o] fsgs

s

™
i
K

%

+

o}

<H lI-16>

I+
- KA
10 14
a1 ﬁ_ 4
ujo oo | O 22 H
= Hio o - ujo
3 Klo | Ulo | Ir | 7
_“_, o0 | gu | o7 | o ._W_u
G [uo BT U0
oo | U0 K
T | = wﬂ el = ST
= vl - O_u J— fred o
10 K ~ - N mnl -
3 I = = R R Y
TA
o | Kk B0 | <o | W O
<0 El | 1= u
._.ﬂ v ol | Mo I | nH
o a8 < |5
{lo m | M| KM ISy
u| oo | of
b il
=
- -
o | x| ok | Ho | o | o | o | ok
NN TE KO ey o X R
= [0 | T | o0 gr | AT T |
=3




o

A 2 Aol A

=13
=

Aol A 201613 B 2018 Alo] 9

ol
=

%

K

-17 F=x)

<E II-17> AYHOIE At Al T

0
- il B ol B el M sl B el M ol N Sl N el IR o
<0 Ier o il Zo i £076 201 0|0 0| ol %o | o0 Zo | 30 Zo
5 KFr K- KX Or o Or 2T o R OF | R IF R IR
=3
o —
- o
Lol W
@A g
s —— 7
1 4 |F
23 H_l_ _ W_H
T _m T T
R B N )
._oL (23 _._._._ ﬂwo o
IR S e
L B I T S 0
m 7o) od | Ir | —~ ™
~ ar W A of =
M| - far A el O 1| <
Sl I I R O - I =
mro| KF | ar | <o ol 1S
10 1T o = [a{]
._OM._ ._A_l ._._..I :._ ._m_.r_._._._ =~ ) _A_.o =
_ 0| - o- 0 o
AL LI
BBz R e e e g
T | K| R | X | K |II¥|T% | W%
iz (x| &d | & | FRIHR KHE
LN
NO | RO | RO | RO | NO | NO |[drS [odo N0o
o | <o | <o | <o | <Ko | <o KR TF= |
Bl 0o x| 0 ©o| &~ | @ | o
I T i T A B T ) [ )
..ﬂ.m = = = = =l < < <

AM (Machine, Media, Man, Management) 4]

9

) &%

(1

=
=

1A AFZAME Hl ol H

23

7H) 4M B4

F ST

Fel AAls

5]

B R AR



58+« A2IHIOIH MX|Qt RX|ES Al QHHEAT|FE A ML Jhdof Bt A7
W) ARz T AFZAE 71E AM B4
Man Machine
- 7|YHHIS 0|83 Lurhttol A,
H+2I+x|o| 7:!'6I-)
= wojoqu | ¢ MO0l S8 8, 58 29X
o =7t 2] 2101 A L= A= (7|1 A| HAH ol At
XHO{(RIOIBH = 0| 7St T5> oS 242 29),
eSS 2 zeize wey £ weEKe
. EtQiwmo| THEIX| BolsK| Lo
= o
BEEuEad =5 . XX B AL B,
FEHYSY S USE=TA 2
zth
Media Management
« XNk, H= 40, Ug, 28 08
S I - S AE Zo, mg, 2ol nig
. 18, Y B2, 2= 02
o) FAEFZE T AFZARE 71E AM 24
Man Machine
- AR 7 AREYE RS
7:!$I-) _ o
=o « = EJ_le- |:||:||.II A-||:||O| 7=|oF
T _=
dSel Zgh ZHAE os|E| E|o| 74%+)
® _g?_l'% 0,_IX| %OI:II- o E&(HFQII‘I|OI I:IE_‘:
AN pr L 20em 4, 2I0lE 2ol B
i = !
o 2o S YA F 2 (717, b0 ZHsh, hLS D||:|
° %ZDI-TI?__% 7oI-X-IIE %4(&}%1@%9_' o XEI-(I:IFQXI-Xlol ‘='Et) AEl s
7:16I-) o
=0 S AE (T MH| MAHAtO| ZdsH
peEtegsol 2o
Media Management
- Y=Y MM THERSLL | o EX HYEHST, K=, 1], 22
‘='Et) |:||§)
= o =
« ZEVF SHDX HE « StZst= de|HolHo fREHS




. o179t AXZ Afo|of 22X
A AT 2Y)

« W{ TH T, ZEO OF
HEX|TH O|AH Al

o 7| WHZF ZHEAY KLt
S FHE X7|X| %), g, A,
e, 4= 05

o HE|, =, usg, 22U 07 HYS
2t A5 (EA|T EI|71|/\|

. O,
Ol @agSel 2ol

- &3 O, iRy, 28, 2
05 @, 2E 08 s

) ALY F AnAR E AM BA
Man Machine
Atol o o A2|H|OIE =2H(7|A, dH EA%Y

Heh (USEAK| 22
« XXH7t =8 HF3§X| =3

O (HUEE FHE) « 77 BOEHEIA, 8|9 &g,
. EST 0j%g, e g G EK 0|F
FHFE US(HYYSO A - ZHQIurm 9l obHCY Zo|
o UAHZKE M EEAS 22 O EX|(S=2TX =)
Media Management
. P, A=, 18, =¥ 0B
T - mgEH B A= O/
mh) 71k T AFZARE 71 AM R4
Man Machine
o EXARS| A REMH AL « dE A0[0j=Z=o| LEHZIA,
e LIEE HA HHH(KFOiI-iEOl 0| AH|9 7:!?'5|-), 2'<_§|+(H+§78x|9| %Ec'f)

2
=I
SH
o

- LHEE JH[GO| #E (=2

5)




=

o Ojxpct

x| ZA| O]AA
| FH

Management

=3)

Media

60« -« AZIHOIE EX|of FAIES Al &

e
Th

(1) ISO 14121:1999 Safety of machinery

B

P

fvael

e
=
;OI
ks

w_I!”
o
JE

o
oF

ol

)

0

7tEA A

4

29 934 =
CEEE

b1 slsted At

7}s

MIoz AA =AU

4

hyz

Alell Slo1x $1d2

5171

o

M Y

[e]

]

3}\6] 2

1

ba

[0)

P
T

-

]



s

« 61
I3

b S

[¢)

3

hy2

T3

|

fol o] A 9|3

Aoy B

I3

l

Es

@)

3171

AlgE g4l

CAA 2
[e)

of Ne® ARZ olFolA Ytk o] #A9 &

Az o,
¢ A

Codes} %
tod AME-E

S

e A=A,

T

°

=
Ee

(2) ISO/TC 14798: 2006: Lifts(elevators), escalators and passenger
conveyors Risk analysis methodology
o

o] FAE 200080
o} el B3

mr
H

7kl 9l

]

ol
oW
W
ok

A

o
“

Z

H at= =

o

[¢}

T

7}

=

=

O
R

A

LI

Q]

sropdit,

il
H

fvael

X

o}
sl

oF

W
;OH
w

-—

-

A% A3, 2020.069)

sHAl E

S

Al

=

o

AW

I3

A A

—

.Xm!
ol
BN

q
i



2IHOIH dX|et FXIEs Al O

all
=

G2ecee

133, 2020.06¥)

z A

1 (534 2HA

NEEE

|

o

s
<)

3 Aol A4, v

A 462 (

g

N
o

5

nEl

b= SEATE

NS

=
°

A Aol

« AE AR 2 72 F

—_
file)

<R
2]

-
0

e

eu_

o AS4Z(MAL A7) O ARF= WAL A

oy

M At @ A

A= o

S

A E3E Ae A

1
b
3

59

2 O ARFE wAY 72 2 A

5]

A 552 (o] F o)A A

bl ojAt o

5]

oz z3
el o =)

=
.

452 4

A 2] 3

L=
.

Hoh © @vA(ZF=eke] R4

0
o]

10 o]

P
T -

o] kA

7] Al

)

AS6z (AP Ede] +x) ARdF= A (R4,

@9 7%l e

o T 7

P
fite)

o

NI
)
i

=
B
Gl



63

o
B
el

N

st

sfoq o}

A&

A

ok, A

A

TEAR stolg

A

5

ese 47

)

sk,

1 oy

&3

AL 3442 2

S

4

=13
=

i~

S
o
W

oy

o Zy-dlA 2 HA) O At

=%
o

o ASTZ(HA

F A

[
=

=

1 SEA7L de|d=Ake] A9l wet 248t



she SEAL

S

SA

of &

k

o
()

B2l A

L
L

2IHOIH EX|et FXIES Al

all
=

Gheeos

2

;OE

o A

ohd Aol

1 Ade AL A

™

ol

)
2

A
[e}

she] 7]

AU

S

A

FE v, w1
TN

) A

B

4 Y

]
o

o A|58Z (8] A ¢

—_—
fi%e)

KH
oj
__OO

o)

Tk
4.

x
o
7

K

en_

w
B

_
o

oF
H|

o

|

—_
o



65

Hr

7z

SAY 2 -

2 A

e
o
it

N
o

G

ol
i

—_—

o
v

e

fite)
qr

pa

3. XA 7HIE B

4. EA

I

B

)

=)

N

-

il
.ZO

el

w
o
X

T
el
iz}
BK

olp

wol wal ol

J)

g

]

™

ol

mr
file)

Ton
"

=
z]T_
of
B

ol

2 €]

=
=

A

o]

o AR GIEEM) o A2 A" Arele

PAY 7Hd 2

5

(Fo5x)

b %

o
zel

A

g 7

fel mlA

)

1.857]8 o©]

Nr=

M= L5WIE otz

F

i3
=

1=

5]

1o

N
iy



2IHOIH dX|et FXIEs Al O

all
=

GGoooe

717b st )

e

3. HIAZIES] Ald S

ot

EREE

5]

l:ﬂ-) A=4Ye)
2/ 6 —

]

X

. B2 (bracket, 7+

271 2]

ot

18 3}A] oFYs

T
.

ol
4. WA71 2ke] AA

34 FEE @ 2

Bl

al
=

o =
= 2

=& 4002219

3

5

AL ZAY HA

) AFE HRAE 3 F

2

X

wK

ﬁo
ol
ol

L
= 7

5

=3

2 4u]g] o]3to|T Fol7} 10HHE

o

LSS

ol

K
0

ol

-
| .

ol
« A6d A" wA

[e]
-+



67

S
e

A - 7HA Al

4

Dz

1 #3975

=

o

mr
H

8l

|

5=
==Ho

P, A2 5

S

7] 5o of

A} Hrow

A=

4

Dz

P
T

3.

NFl et 24 R
G A FEA) QTS A2 uE

g

s

5.8 A e AAAL A XA

A}
3,

H

o AT0Z(N2E HAY %

J)

—~
fi’e)

oy
NI
s

NA

el BlA

5

3. 7FEAE 24

U 7teA e A

™

&

Ul

bEE R92 o

S

}?3]'

4. WA WolM 2R}

w
Y

—_—

N
N

wr

fiTe)

oo

il

o
e

L0

]_

=0
L

EEEER

)

Bl

S BFe ZRACNA FA

=

)

tg

A 47

4k

s

AzAE A

i
£

Ay A Ay A
it it

I

S

v, Ao AR

=
0



68+~ UZHIOIE HXISt RAEA Al HHIYIIE U HSLT Ho| et 947

o AL (FF o FU HA) AMRFE S0l 27 HUHE
Zdete whee] Eol2 7 e AT S9d AAHY e 571
of thstel T & SIMIE T sV FuAE As WA
A ZAE shofoF 3 E‘r. B 2019, 1. 310
« A2 (2§ AY) O AT AEEC sA71e AA-xH-
244 Ee A AdS skt B v A 29 2AE shofof Ik
L #Ad= Aflske Abd= Addstel 2 Abgre] A9 shell 2ds A2
2
2. A= & 7ol #A ZEATE ofd A Ede wASY 1A
AE B7] A& Zao ZAE A
3.

(B5) 577] orA T H

o A4 57719 AR E okA e
2 J
[e)

A7) AR 5
719 AANT) AAFALAE 2771 AAE BUS
A PAARH R Aok vl meh BE A - EAAlA T A
A3 ]oF g}

574719 Az FYYA EE FFAL GALAE BA oh]aH

u AR A EFAS 4715 S AU wdstd A= of



. YA D e e 69

Y

® ALGH A2l FAT A o] AR NF - FE L WY
Sof Wed AR AR gTe] Fote] AT,

SEEN

= Adles EA 211233/\1*‘«1 dAHA AZM(AAEME E2H?

Sl
hell v 24 39 AF(AAEME TFIHE FFste] Tl A=

O #HHFA= 574719 %ﬁoﬂ ek AAHA (ol "AAF A0 2 S
th< € 13 o) 313, I AFE A73xd e SA7IXMHAETHA
wrlel QJgate]of gt

@ #YFAE AAFA A 5771 A3

= FA BEstojof gim, HEvh 29 w7k &

i)
o
o
%0
O,
rr
S
>,
>,
o
(o3
T~
O
©,
lo



70+ -« AZ|HOIE HX|QF FAIES Al AHEY7

A
M|
r
ol
ux
e
1
me
2
e
rot
2
4

g5 TRt oF gt}

@ Algel® B3t v 7} 39 o shvtel alFste 57710l o
M= AAHAAY AF e dFE A
1. A8EA1ZHE
= WA
A 322A 18}
3. A322A38}] 2t
4, 71 9ol AEE FA#RYHY =Y T HEBHOE Aot Ay

o sjFate] AAFAAY F7] = g

@ HZF= 1% ANEHE 22 & £
ZA13} Agte] w2t ’“7*71 FAHYE JO=E 87 9t TF
< ¢ }i stod = ol & WgsiAl & & Stk

® A1FHFH A437HA W 8% AR} floll AAE A
© Abe A4, AARAY TS - 3E 2 R, 1 Wl 223 A

e HegF2 HIoh

[\

oL

%
© #IFAE %7&71 of tstel PHAARAT] AN T 7 &

"QHAZIANE BTHE wolo} Gk,

1o
o
_‘_,
_l_:
iy
>~
=
&
of
o



71

)

ke

A

57| (BEEht) S

T
Ee

719l A o vk (i)

=0

o

7.

Y,

#th)

7 ¢l
g & FA7F

o

J)
—_

fiTe)
ree]

o

HAAL o] s ol sge wol= A

3
pud

=g

wolo}
R

g
],

%
&

]

3dvit 47180 3

7t Al

;0._

A2

T
| .

o) =

I
pu

ol wE AF71HAHC]

5]

o

21

—
o
O

—_—

o

K

o
o]
Cl

Nfo
)]

B

™
!

Njo
)

W s710 Agde = Al48xA 1%l w

o

g} 71 Hho

o

)
fvzel

—_—

o7

AW b A

5]

7 ol

3
“

sfofof @}, ol

e

Al

o
ofy
i

1



A 2 ARE o4

I8

R

3,

ulo].o]: 3
217

=

oA

=

=

A7

k

o
()
o

Fol)

= 71

I3

g

(©)

2IHOIH EX|et FXIES Al

all
=

T2eeee

AN I
0° ‘o ~
. . _ o !
W 2 B2
~ i ~ S
~ - N Ul
M].M ™ o {Jo %P
=7
wd WM g
AN ~ o T
N ‘l_/_AlO 7~l . ! N
o e oK
_ o o ¥ B =)
o J _ —_
Cy Mo T E 3
ot ~ ‘UI HA_I 7'
~5 H_l ;0E —_ N —
U o= o o ™
0 Jm_v 1: s
T 4 7o + o) o~
— o X JIL :.;E \yl — U;A
oR o 7o X v cl_
X o _~ —— ~ st
AT _I_H o) < o) - %0 B _:_H
o|J T T o col
e 70 = T o~ %oy HO
‘,ol X o H.Al R =) ™ o
N, = < o g o w o
3R T Odo 2 L o= ~
53 T~
iy Wro ol B o= o do] 7o MM
—— o E iy
22 mhg gy
= = —_
o < T o oy we M) R
Y bjo W% = o = % R
° E R o= XL x
< &= o7 AT I
W 10° HO ~ \‘W m ‘._w._ul % ‘I.O_l _(/\
= = M N = = 2 N
= K 53 o_e R
= 8 % " O
S " Ao — &~ 3

R

71 Az



« 73

T AHgNE

AR

o

5

S

s etk

S

o

Bl

H
AA7E AEEA

N7AY dd =

=

o =5

=

\=]

IS

o

—_
fi%e)

o

s
ol

~I

o

- AFQARE

A T

LN

"
=
=

- 7t 294
- AARAA 7}



2IHO|E EX|et FX|E4 Al O

all
=

Thoooe

Fal 270 e)/del

5

)

- IR 2 BE AYA

£ usjo} .

b 291

=94 &

o5t SAAE 24

B1HM LSS 43

&oHIolE

22]

[O" -

s}k

A4 A F AL

(Mar) 2% Ao 3

g},

2

S
=

A=

A}
A

g

=A)

Q

o

FgA)

Al (o] icar up, car down)

- 7F &3 Al 7E 7

)

- A Z1A 7



75

- AEFF Mg A A A%

Fd Al ZLElE AR 5 A4)

J)
TR

o
o

e

o

AA7F o1

2915

Al

X

A

(2) A+t

W

—_—

0
BH
it

p—

of-

B

BK

_—QO

sl
N
N

.

ml-
N+

o7
o



- HE[HO[E EX|2t RA|ES Al AHEYT

HA
=)
(Rl
olo
i
_l':_l
=
i
=2
r
o

L3 =(overhead) =©°] ¥ FE(pit) o] &l Al Fg

[O8 11-23] 22HOIE LEOA2] SF=fAlL] Al

T Agstelop @k
AR 294 Atel A4 F 294 UE 05T & Uk E=
£ nlsholof @)

7 297 2 AYgad G 99 9L FANL “HYZ

F gt

>
_O|L
rr &
o

WAYE FHTYE 5 ALY A Ak} ALgsholo}
st

LAY, FHE AFAY 5L HE S AARAE B3
AAANAE A4 sfolob Sk

AJA R A= 2AAA Ao wEt 2he A9 stofof ik

A ozt AR ASAAE sty oo wet Ade



. 77

ot

)

Fod of

o

3y

@ A B Agw gy

|

—_—

0
£
oot

p—

of-

A Bhe AT

AERE!

2]
j=

So] ol

o

Z 7T

~

mr-
N
=K

—

KH
TH
oyl

I
o

k)
pul

=g

24 5ol of

ME

3]
ol

A

]

Ea

o

.

°
il

E=ZHH

],

S

o}o}
a=3

5

oF
)
shet,

314
Fof oF

2 2

°

3y
o of

7.

@ <

W

—_—

0
I
oot

p—

of-



78 e ee

Lo WO X2t FXE Al ATHYTIE U HUSLE WO 2 A7

A gelA A S
24 5o <% 3l 2y

72t AR ZIAA v SRR ERE 713 5 Pold

| (U Vaitmop)
_.-"q_‘\; N

[O8 11-24] FHAHY oAl

LIRS M m [} [¢]
A5 YT AdRAE & HdeH dat 212 FYsie

71

QHAT BAAE AR Y=
Aot} eAQ0] HELBE HAGNAEIN

A% o] 9o AAL AL

AARe QYH AEPYL FRHL SASFFE
AREL ANHAEI



iy

0
yul

=71
71

A

L=

EEID

A

- JE(Pit) AlthEl=

- Y E(Pit)

s

XN
X
ol

=

NI E:

-

;AU

71

2!

T

A}
74
=71
Aol e

T

L

| &=

5

71

L=

AT
A <]

o5}

A1o]

71

L=
)

P

-

o

MK

27 A&

Fo) mAE

3

- A3

>

5+

A

]
=

747

-

(Y Al 7FH(car)

[e3]



N

k

[e]
=

71

- A g % ek
- GREE FAFI v

2|H0]E EX|2t RX|ES Al

@ 297 44

all
=

80 esee

H;l ”z#.o E.__: 1m_|
=3 ol o0 mw_ Mﬁm
Eo S 1&. o o
o8 - ; s P
Ny - I N <
— - T oY B
S XX B
X 20 i or g
S o T T
r T X MK =
< o xY =
R o o i N m—
ol —~ o L]
B ; T = ol
x CI m LA
= G = N ~ Wi=s 3
S sl
R R
) ) ._OL ‘mo
Ao L TN W e )
w " MHT 4%%% A
o) N —_ R =~
BTN T
Mo N o= ﬁﬁ@r%%u%.
B oo gm mm-,_ < o oor % oy
oF Ao W R o NOH XN o W
he 1 I he I | |

[O8 11-25] 310 BEXIT &X] oAl



-81

o —
AT T ®
_ZT fils) <
Mo 1O e &
3 < T S :
JE B O N 03 o = )
X ° —~ Ior ‘.dro T o
m;A ‘m o —_— Lﬁl 1UJA m o
~ o w Xa — __ o 0
=~ 4 g 5 g S K -
iz T i - U S X o o
%o 76) TH = ). K i o
W G 0 =3 N o Y nf- w
) ~ —_—
T ou o vz fo ™ G s
O T ) to Ca %
o Mo ﬁ A o o B N ° ol
o g (d & 5 L) &0 =0
T X T R = Wo NJo
NA Do - = N " o~
= . < I B < - o
zm o i ) ~ O T W il
_ T oy Fo il _ JE — JXI.._
PN 3 X’ et = ;OL N Q . EI#
o X - N o|J mH = fir ™o
I ~F WMo ¥ ol T 5 &
i A N M o A ol w0 & o X
= o 1 5 3 o = ~ blo ~ ) m| X
UG " T oo oo x X ol Jo 32
G = = X - = X o B
F T T B T T RGN I H o) XO X A+ Mo 7y ~ B
/\_ﬂ;u mJMLmerﬂ.mw W maﬂﬂ_@mﬂmaﬂ ~
. L CRCII i3 < B <o) R oy S bo W]
. [ _ < = oF TN T o 0 N W o
! < NN 5 Ko MG_M " =3 W A
o+ o e W T w ROE
. _ I OT oF
| \)A| N\
@ °



82+« AZIHOIE EX|of FAIES Al AHHY7|E X HELL Jf2o ot AT

- AA F AolA (cage) AH FAAAF F8 T 7Y

- djHloly A ezl w2 djuloly FAA ek ol

oI 2) Atojofl 71
[J8 11-26] 30IX] SO0 M= AtAt

shofof g,

AAST DAY}

F MU ANA 2|
[d= 1-27] M@ A2 XX of



83

(2) Eolxol ¢

7

i

=K

B/

I

4l ol

AEREd el Sd7 HA,

o
oF

7
ald
ZO
Do
ad
o
mr
-

o

!

o)
=
T
o
‘%
o
o
\m
T
_—
jang
K
e
—_—
jang
o)
Hlo o)
X%
X/ T
m_x C_O
TR
W
. oY
{] o7 %
~ W o

71&

=0

2y oy

@ ols4 HA

) "ol g,

&
1

S
“

Ho}

2 3= ok

©)
o —

=

ﬂu
~

=l
i

=

shed o

of FEC| Frhalel 37



k

o
()

2IHOIH EX|et FXIES Al

all
=

84eeee

T T T . o
) ° (@)}
: 1_mr % W S < ) =
v O SN
o~y o T - S o~ Al e .
o’ D - S oY
CH ©oaw 2 Fo
g Lop ¥ O TEg 5
R T S -
w o oM Murar.%mﬂrﬂ R0
ML xRy o

ol B w5 e oy N
L m Bl N W
N T PRIV _F o
. A1 T o X 3 ° =

JIL 0

g o  oa _ogpw >
O.._ 1__/| . Z_O 0 —EE ﬂ - \ﬂ_u x© ~
0o m. | T 75 T Mm ot z]r_
= Y T ~N T o W X J.M_
5 .5 2w w0 & X
il ] o o Gl ~o 0 o

Dy £} o 8 x° - JJo
e N I B T Y T
~ —_ —
T TC - S ) M z
A T = w
o Moo L R T P L
T._ Zn_ :.L . A N jr.._ o —
A Y S el I b= <
Gl Eo ) 3 mm:_ E_u il = <I alo
ST i o wp . . B Mo i
KON N o N RN R T R N o i
° ° ° ° ° ] ° éo
o

SRELEE

NG A" A As 9 AF, 2 9 XA,

O =



<At E R E]~ H 20| H -

[O8 1n1-28] 53718 HIA o

(4) Aoy dX 2] b

=
i)
A
EH
ol
4
of»
ot
N,
2
&Y
of{
(e

by Aol AX A9 9@ FAAAAE

xl-gﬂai _?_|'64=_9_o| 0|-I-|I-I7=-IIA|-'6'I-

S ol [l

uy oX
H ooy

) HelE= = HESIAEN

2) HE Y AMCi2ls EX=/g=71
1. 2XSAe E4 3) 45 =2+l
SR = AJE=71

T
fot
L=
rlo

- TEZO| 2Ol HANE S HOIA| |4) 2 30| IEY XSS
X2 O LBH20) OBt Kfeh LA |EAISRETR

- SYR J127] Hol Al F2A  |5) HHC] LA HX|SHASTR
24y 6) SRR K|H, HYE|A=TR

3
12
R I
Rl

g2t dE A=




M

4

k

o
()

86+« AZIH|OIE HX|Qt RX|E Al

ol ,
E oo ol mm
1 Is) o ]
xd NN il oll [
dl4 ) 70 o N~ I o
ol . J o B o Pl
do 3 b Waszion = ou W0 MR 4 Ko
n o B M trm o G+ otH ™ 4
fof - o Wm0 - o 1o _- 00
= oo ~ U i < o = o — -
o0 2 Lol S REKROA ~x T REK —
o ] o - K - 702 ofl ol S o~ . | =
R ol o T o N =0 Kl 30 70 H <
m__m_ Z0 @ IH 1+ K4 o < e o I 3 R Mu W= = . Ko
S T Tk o7 M B Wew__mMe 3 I oFR
ool = o= Tl —~zol 2 o wm K > ENTE
= 5 > voimmmeN Jego o N K M 2
u._?.Wu.Nﬂl?ré._bﬂmor__'.ﬁ _._uuﬂ7muA._.r_.1._7M Aﬂﬁem M =1 MW TNH
T v B g TP - R Tl 10
2 R o O B E B amuse oz o RO &3 XU Hhe
W B e B =8 pwdl® PETP O BB < Pl LS55
mmﬂwﬁﬁmﬂw%d&ﬂ%%@%ﬂ%é%ﬂ%%@égﬂé ol 1) ofo Ml I 5N o
= o K KRN X Sl rT ok <r ORI g %00 = o
a\/)._.k:_._._m\,«)q._o._ﬁm/_._.;oa&M_._._ = . 1 1 1 | 1 1 1 ) _H__ _H__ .A_ B m/_._._._ _._._.__l_l_jn__l_l
1 1
0
R nH nH
a  n o mows Zooon DWs
1l — = [l 3 = ol o1 —
Tooor~ R L =y
< I gar 204 s T & o BUX
o 0zg 3 W orE - I Rmi®
.I_I —_— = m_.“_._._._ o O_ - _ {0 mngLu
Ly ®x X5 K = oypod
i xR g% Wz W TR _oVE
e PRpmE g mR TTE
- = > =T .~ - <
dozo & 2 O 2o K Comnwnr Trorafa
e =& 8N =X Sl oln =
— 1l — — _.A._ oK ._Mﬂ i {0 :_oun o o
N =1 o i FET_ DKo
R N0 <l 3130 R Ko 36 80 H| K
R33N I3 & {l0 30 B 3T & 3 oo A 4 od nH 3 K-
1 1 1 3 . _ _ _ _ _




w
-

SR AT

Hofgh 9 ERto| f3t HA|E
A3}

Bl O] KA RtQiwm gl
EUR| TR = HHST}

HYUDY X1 FHES ARYD
Ans| DHEYET
SRR

A=7t?
H7]9 MEHUX|CiMES 25Tt
Z=9o| BH(50kg)= HEst7H?

OhM X2 HX|SHH=71?

45 R FHO| YoE2
=

7| A HERR AL

7| A Y HiES| HWAEE St
O|2&o| Lot
TEHERE=T

A AL HHALS

TYHTFE XYECE 22 I
A= HYSHI}?

QA M5 CHMLZiC =
THECE ZEEJ=7

2r 200l Tk Z0| 10cm O|A0|H
ADS| DFYE[}ET?

QI HEEHO| et HZtii=
HESHA X = A=71

2|2E2 #4E0|0, E-stop
switche 84 2&5t=71?

MM EH HAlz 25 A EFE21
AqE7t?

AHYA = YHEHSED U7
FH FE|EENY BEE B XX

Z o AE=T1?




88+« AZ|H|OIE EX|QF FAIES Al FHEYT|

- FH SO AIHZA 2
Y2 oHIp?

4 5YT x|

- QIR0 OFFLY RAAHE s
- A7 SR o Bejrhs
HYLAKIOf MR U7k

5) #oIX| 2 ¥ SYE 7|7| 4K
- gzo| BAAH0 OHHCIE 2D
x et Tt

- EYAE U HURNE EasteTb

- Cross Head, CWT =ZA| %t

g2 ek

7F?

N

21 A=Z 717 2XEY

717|128t 0|=

o

[LEgy.

AU EE Cagell

=

S

[z
=]

71712 X 2E2

ATy 2
oIl

==

- TURIHO| RIS gETh

- A dAIXE BiRIE A=

- Wire Rope & &3t SAIZYY &

NS (QAAE)S HEI}
- S ABAUNE HH
NEC

- 71719l et SHEE AS2
—

o]y KRS EOIHH TN

=010 ASEJE7

o
T

S

—

Al

Ho

A2 & Cage

T AT

(o]
Me 9o x

SHHEA &= 0O

el x5

- Al2W Zge MExoz

TEHEIRAER

- M& A2H fIXl= HER
- HE HEF29 AUFEK = =

A=7t?

- OHHTA| RS0 ofet o4 KRS

oISt A =712

(5) Aoy HE i Atz (Aol =)

© A=
. A
. FEY

2]
B o] As.- 22 AlA FAHAEE s}
A A= e SAYE FLEES



« 89

To-

A E

A o

T

BA T

[e3]

Aok FA 7Y

o} T Y9E F

o) 71

R
o)

=

HA

]

o}

\=]

o

-

G

™

it

;OL

mr

I
ks

it

3

X

ALY E YR

8 o
o)

o]

o\l

AANA FAGE 22 A7 A A=

4.

SRR

1o

)

2 &

o]

S

X

R
Gl

g

2]
TH
Yl

-
o
Gl
olo
™
HK
it
E

il



90« -+ AZIHOIE EX|of FAIES Al &

el

™

EE

AYE 79l

=
T

X

o

™

ol
=

ol

;OT

o

j

H]

= 9

<E lI-19> =HEX0

N ol |=F{ N KD o
4.=._||_J _ = S e 2
- I N B s 8 5 | Q
mn_mln_ ._AH_._ _.._I @.Hl.ﬂAl _AO
o ajo Meﬂ% ol H%__ K |gK
-t —A - T
L I S TR
K |KFrs =57 — ﬂme_ﬁLl_A._Ao
= B O 3 S = ] I b g
2oy, R |FuSlu|M U TR DF
£ Y sioR  JmroRlon WS B = IH K
S _Troplanm < |l e N
=0 P T 4.0_.10 WA.I_.:._ ._UAHW Rr
B RFT " |or" %S0 R TRRIN
RISCK W |MERIT KoF o 1S Wl s o 80 R &1
K Ul = ol RIRr = 20 m1| o © o #r KM ol |z oo
1
A AAA AAAAA A A |Aa
_ml_ K _.+_| < o1
N Ho O
Ul Mn:_/la_. m__mu
| oz [T p R
ol N Kk ok ™ : o ~o
o Kio oy 3 s © Kfo
Ll ) TR | o1 ©
oF | o5&l S <o = &I
ER | Ty | O R )
K [ - < 0l 1 2l
3 T 3 31 <0 O] N~ 01T ojo
1 1 1 1 1
ol N gl =K
[l o o 10 — 1
- & xr a1 (A
ol o KT N
& el St
+ - _ o _
& T K = K o K
3l Rm T Ehm T oy




k.

04
ok

=
Rl

3

1917 o
btk Ful-o) deield A4 B A

5]

AL -9 A
2 3

2

A o

1=}
24

<
pud

=
3T

b APAYEAE 7HE

A3

o)
=

K
K
0

N
)

pilg
ol

o

oj

OS2 YR,

[e]

glHolE 2] ¥4

bl 2

5]

—_—

2 btk AbAR 24 Aol BEE, AR 719

bl ket 2ok

ols
Qo

How F

=
=

Man, Machine, Media, Management

jr,]_é
=

1o1M 2, 24 Ee] vl

ol
M

AES YA 9

g

A

7} wiA, A

3L

& AW FUR, F 2

K
o
2

=
=

0

¢+
N

ol



2IHOIH dX|et FXIEs Al O

all
=

Q2 eess

- Media:

FA R

47 %

ol 2] v] o] E]

Yooz H

o

99 g9 19

- Management:

a1

I

pi
o

s

o))

mK

A

whEto 2, Aoy

ISO, OSHA, AS

L=
| .

bk #9149, wBos

S

©] 7d-%- NIOSH, OSHA, CPWR,



93

1. A ef ZA}

) AEEA QS

of

o
)

ATl e AEAte] s =l dejwleld 4 A xzAleh o]

ol

Bl

Faich 1e

5]

HAZ &

2=
T

% fAR
ATgeh ) Hel 3

]

X
T 3]9,

2
=

E]

e

3o m

33t

N gEom 3

o

)

il

e

2 7|AA] gl=(MRL Type) <

ol

o

Hl o8 A A

S
=

= 4 djElol® AzARE 16719



94+« . A2|HIO|E| MK|QF SX|EA Al OHHEAT|E U MEYE o] B AT
2) AE=ZA A3
(1) YnHkA}L3}
<E llI-1> &I O|E ZH&E] U LS TAL — LUALY
2cChs] s}t
H = AL XA
HZAF Q1)
= olo] AHA=ER
R =S R T I PN £
m 7tE W2 HES XA cem
ote s E&?
XA Q) - EAQIR: 2489
Ao ALE HFE QY - AX|Ch== 23704
o AER HA| of=? - 121" "X Ch== 9.604
Q2) iP B ERTEE - B3 120Y
Sl (7S _Oloh
2 2|t 0] & °°. . |- HWZ 324Y - H7@ 1959
g JlE | 6-153)
S2 XA | 10¢/5 03t | - B 16.8Y - Ba 123¢
2o Zast
LA U? 11~15¢l5 |- B¢ 23.0¢ - HA 164Y
Q3) M5 | w2 209 - B 249
ol (75 Oloh
==
@ 2| Hj o] H °°o. |- B 239 - Ho 228
g 71F | 6-155)
o2 XA 1095 olst | - B 209 - B2 219
20| FAL
T e _ —
TS 11~15Qs |- B¢ 249 - B 229
HZ=AL QbE 2
%‘2; 1<|>w t;; | _ | - 22X} HEX]: 333% - 22| Xt BYK|: 33.3%
A% OHH 2|t HiX| EE
I - HETA: 933% - HEPA: 933%
AHE LETH HA o8 T T




. MEfZAL e oo 95

7H AxA ow A% B AAAA AR AAd
2+ AFHA S el 75 olst Ad%5=8 MRL
= Aoy 4t AZAA F2 FFshe $4 92 9Us

EE 159
rog z2AFT 1%, Auels 84X 2 FARS dAel a5 AR
4 Q9 WFS 2487, ARF AAUSE o WA AYR 199 AR
96tel AeMelBE A Ao 2AHAT,
DR

Aeiwoe] MNP BAHAL 20HE APAFE B S5
NEoE AZFO| AFSE 75 olsolA 4t AZAVE B 19300] WL
A, AAGANAE BF 1290] 205 Ao ZAAUE FER 9

2 10205 olstellM AEAE Bt

T 12.390] £225H, 1185 o4 1585 olstoll A 4t AZA= Ht 239 9]
8 AJA= B 16420 2255 Aoz AT wiebA] 4

Al duele] AA @RAME HAF= SFU 54 A 4

g2glo]
60~70% A= d=E dPo=

AT, A

dejuloly AAFPl DoAY FHEE AdRlLS ASHE9] FFE
71Eo® ATHoNA 4 AZAbE X Het 208 ZAE sy, AAUA
AME oF 24980 FYHE = Ao® ZAEJT T HAAME 40 AZAE B
i 2390l o5y, AAGANME Ht 2282 FHshe AR ZAMER
o B3 s iR 10915 olstol A 4t AlZRA= B 209 7€
AAFA = Het 2179 FAoIH, 1105 ol 16305 olgtol A ® A AL H+t
247 71, AAQA B 227 FUSE FAAAYed e 4t Al Z2ALE



96+« HA2H|OIE HX|Qt RX|E Al FHAY7|E S HSLE 7 o 2dt A7

NFE A9 AAYA ] AA FhALe] 2 Fol7k 9l RO vekyirk
e A QrAn

defulole] AR A hAAE A= ATAF B A FA A EF 33.3%

g 7F He AR AL, A AR TR 933%E Ve

<E lllI-2> AIHIOIE XHAE] 2UZ A2 XTAL - AMHYI|E

olo
1L
ret
ol

yesy
H|Z= A ME| A H|

Q1)
ORIBQUXIE EE UEY | Lo —
CRIZAF THE OB - ®IZAL N D 100% | - MIZAF KIS 100%
- XYM M-S OofF?
XM Q1.1)
YH BEO| SHHH AR - RN 7K 86.7%
EE OhY A ol 7

Q2)

QHAUN Y EE D5

RZAF M2 0f&? - MZE=AFHS : 100% - A 282 93.3%
B - [=) T ¢
- XN 28 o8
Q3)
HE STZ2 _
- X1|7:l)-\?7HH+ SR - MZ=AL HE ;- 100% - ®MI=AF M2 100%
- XA MS o 8?2
MXIHH Q3.1)
2N @eo Aszead - R 7N 93.3%
e o2
Q4) S| Xt} el x| o &{ Xkl ol o
OLMEIIX|Al El mj&9d | SEI UK 91.25% | - A UK 73.3%
e ox mooimy |- SEI BUX:875% |- MM BAK: 267%
- o =2 o -T-

=T ps
X AH Q4.1) °7°Ef| HAK|: 33. 3?‘
O ZAX| A = Of - ZfE ACHOIAM &
SR XfO|LHE 2H? SX|: 26.7%

2

7] HX[: 20%




m. MEfZAL eeee 97

_ AL M Sl
nens s HHhe2S% | anxgy un 667%
Q5) - A oA 37.5% - ojaA| OIME|S: 667%
QHHTIAXIY EE WRY |- HERS25% e oo 00T
- ey o xd |- A¥FE2se | oot e
_ o|sAl QIME|= 25y | T SN O1F: 20%
b ARG = e A
dejlole] A HYPE IAHPAH Ee iwd Sl 4Th A AR A
B Esisien, AAPAANE AZAA AT AH Ee vnde
100% AFRL Qe AR ZAHAUT EF AR Agais A EE
s EEE o 87%2 AAAAAA AALe] AUS0A AFstr] A7

Aol A AA olfA= Aoy dA AATAH A LAt AoE SHEA
A, AAJA AN = oF 3% dAst= Aoz FHBIT o9k #H st

AAFAANAN zpo)7 drpal Azsts AdPAE U= dld AR FHo] oF



98-+ -« AZIHOIE EX|of FAIES Al AHHY7|E X HESLL Jf2o et A7

33%, 7V AddolA dAd AA g0l oF 27%, A7 AATE oF 20%= X
AbE AT
vh) A APAH = v de &8 £3
%

il
A T wirdo] @Rl 2 2457

3 ]
o s A e iy Al oldo] of 38%, MAEus A7 25%
o2 A g % ol A JAEE AF so' ZAEHAT AAYA
NME PAAAAH B v A A& Fui7t oF 67%= 7P =UA
gk oolg) Al QAAEE L o 67%E Ao, TSR HEWS 2
A olgYo] Zt7k 20% v E ZTAE AT

ppEto B Qb ARIZIES] AN #Ee Afoldo® djuoly XA
i e Al = AEet AAEH] AolE S5 ¢ Ae AR
e APAR e kAol = JiE, dgjuloly AA FHolY I (2
GANE AgetA olsfsty i WES HAFATIE el wrdd a7t
lom, dejoly AXAE 54 IHT F Ue HAAAIIE] shEe]
Zostt= Aol AAHAH

(3) A& #AAdd sh

<H lI-3> ASHOIE ZHAE UB XAt - HPIT
LEey sEEe
HIZ= AL X LH

Q1)

*E*;l';’;'ﬁjﬁj@i% B mEAR p 100% |- MZAFHIB: 733%

- B EH HIS 0%

ézj)q ol ol HE J|E | HZAL ®E 2 100% |- & 28: 93.3%




m. MEfZAL e oo 99

M = N ™ ﬁ Y
%0 <
A|_ T ™ %0 NA iy
ol 2 ®e T 7 o T = O
A < PRIBRK| ¥ L RS
K I T o) N N
o | WKMok okTH T B =5 S K
=y O - N _ ~ KO
oK 3 | © -1k N H K M__ ‘le_ ~ I ™ o o. T
X0 .. | "roT o Houokd| " NowoXoa) D
IR i o s o W T B o do
ST | TWol Kirel| = = 0 = Lo
1 1 1 1 1 1 1 \I_%H ~|-)A|O JVA' \-I_—:A'
. = oy do S o
— R o XOR OB e — X A
ol N M_Au o) T wOX = o)
ml R R D X RS Ko o B
ol A R pRom X 15
Koo |fad 2 G [ o
Koo IRy A o B Mo = B it
S E i 5 | o = de ¥
LN - 0 v —
i e A o X % oA do ot M
R0 B _ el w® g TR
0= [{rorTxoK T = X = )= T o
-0 K i L ~ o :.L ~
R e 8 i W M= =R
ol X0 |7 3 &u KT ~ o = o zﬂ 5 m Mo W e
| 1 1 1 1 ! ﬂ__Hl \#:‘Iw_.wﬁ OH ﬂ 1;1_ M fv_AII JwNO °
- TP HE oy w T
o~ i i ™ o) J
H__l o~ T J 0 ﬂﬂ
=) ol N I B —« 2
~ - ol 9 = el K T 7 T
NETH R M T Lz X w3
-5 ol ol =0 ﬂ@v s N ﬂAIL < mm:._ K 1&!
L bl 0 E T = o= S
S oo 31 = & B Rl g ¥ T D X o
W 2 8| ! £ 1 - Mo ol _
(5 gn g=eBr gl Toco TTa.i O
R xouo =5 oo @”omm Mogw N = g N zﬂr_ oW
RIMAFOR!| 00 K< g W ON B W T T A%
o d |..1L .1_.___ |..1h . |1L . jal}
[ Q._oh od (o BT 1 <t jo O K T 1n_wE \HA_I :.L H;l ﬂ_wl

ok
ol
Els

iy

|

[e)

=2

114

AYE
1l

4 A=A

)

]
H

o
Al
2}

of
=]

2 ZAE AT

B

A

°F 60%

L

-

63%, A AA



1

&d

KR

Pl

100+« «» H2IHOIE DXLt FRIES Al

o

ZAATR

A0 2 ZAE AT

©)

o
= —

d el

A

60%, oF

0

o
w

o}

=1

=

=1

2 ZAE A

R

37 AZAR A

A LEIAE A9
oF 879%7}

T

-

0|

7Hkel o
A ol A

]

x

)

=)

—_
file)

zel

ol
=
Gl

o

Ao A= @Al

o

2% ol 2]

2
o
7
2

oy
NI

)]

ol

)

2

A

NI

1

oR

3FA]

22 A9

7

5, A7 of

°]43

—

Y

3

b

[

<H Ill-4> ATHIOIE ZH&E]

A A

o

=2

X o
X R
X QL m
S Nm
_ O = -
oo Kr e~ ZWao X
J._.A ._.__._._._oﬂ_w ud
S S U}
DL 3
< ol &Kol Wz
1000 Homol H~ ..
M..OJ I 1 1 1 1
|
olo ° %
L o 0 NN
N~ X O
o MWW
N .. N ANK
=| oo
K1 Ea:_xﬂw_m
= =n o O <0 o
10 N X
.__Au._ﬂ_._um._M
ol < 10 od &I
T Ho ™ I &1
1 1 1 1 1
100
okl
oK
7




M. AMEfZEAL oo 101

2R 89| Hete

Q2)
II-O-IHI-E} OIAI- -ﬁ- =] _!_ |
- MZAL "R S 0fF?

- XA ME oF

MZ=A =2 100%
HEE24

= 1 a0
HZ=A M-S 93.3%
SRR
C REE HMZE E]
T MA AE
CHIA HZ(DE)AE]
2E XQl AMEf

Q3)
e & QHEEX] SliH|

MZEAL =8 62.5%

oHHI 48 UAS: 46.7%
SHA| CHef

c 2] 71.4%

: OFME 57.1%

AX|EH Q3.1)
I T QHHEK S|
- OFMEXK| SiA| O] 77

LAAENO| ORS: 60%
I

Q4)
xtojugtat X HA

- x-”XAl. I—I)tl_ AE| 04|=|7
- X YN MES AF?

MZEAL =8 71.4%

M ZAL XS 46.7%

XM Q4.1)

TrojdE x HY HE 4™ AUS: 267%
- HA 7z #®g g
X UM Q4.2 S 4™ US: 60%
Xrojdtnt 1x HA SHHI(O =) CH&
- Ot EE, XIX|C D EE 77.8%
Eo| &M == 0o|= : QHE T 44.4%
A? . BEX|IX|CY 33.3%

7t B U2 66.7%
= **il 35

MK AE? - = EE}Z*J PN
= (e =R : _(.grﬂ- I_ll-%
Szl 744 ol2. [
Q5) HZ=AF AlD: 37.5% E; [?)o?l- Ne: 86.7%
II'O*HFuI-(I:I|71|) Sat 22k CfA =g |-|=C|>

- N ZAF A2
- AX N EH™?

: “ilﬁak 33.3%
S SUZol H

Xt = HE# 23.1%

Q5.1)
xro-l Hl‘u_l-(HIHI) = Et

- MZEAF =XJ?
- XYM =X]?

AXIEH A2 85.7%
MZ=A A= 14.2%
SO =X|: 14.2%

AX|YH A= 533%
SO M ZK|: 46.7%
RIZ=AL A& 0%




102+« HL2HOIH HXQt FAIE Al ATXYT|

P
*e
2
oo
nz
i
=
nz
=2
r
rot
re
-

- 8d UAS: 100%

Q6) - NIEAF 28 75%

Ilo| 7|58 - 274 _ -Rjﬁx- 9

- HZEAF 28 o C A= 83.3% j gfﬁg}ff)/", o
S EXYH 2T o7 | HE SER: 333% | oo S0t 233%

HMZ=AL HAZH 6.7%

s 745 oOl=2. 0
EXYH Q7) o 88 M= 20%
7 4K %, 29 O 35
e 350 BXE 9% S EERE, WN op
A2|BIOlE| 2 0f7 A8 AR G, ¢
(=]

7h deEllely AA 2 Al AbaL A 9l

deldloly AA &Y Al AL A EE ol tElA AZAIME A

He] o K7 & HAE AL WA 9lon, F8 HH Foe =H
AR GH, & 5 A A7 dH B 2E ZA4H T2 AT



M. HEjZEAL « -« 103

2 AT

) Aedste] 7=

dejleld A4 Ad T

AHe= flstel A4
"ol Sl ALE 2R
2 4 "t Sle AR AT B
AQA A HAL) F2E W +
o 5ol A eles o A |
78%, W02 bddzte] 4% £O2 AL &’in}. oleh A HIA Ee i
o] F7 ARl WA oF 67%7F AFel UE AR =

v Ao =g

AeluolEl AN AS] A EE F) WA ARG FREY TE A
SRS CEE xﬂzw % 87t AAGARS A28 BE Ao 24

datol AZAAAE A5
A9 5%z ZAFYL, ANGANAE AFF, ALHLA £ A2
208 499 21528 &
A A elEl A 3
A FATTE AY, WA S EE A29A A =
A0e wzay) st} AU 2097} AelMoEE b LA AT
o] Q= ACE vehutth



1

i

KR

Pl

L2 H Ol X2t FXES Al

104 ¢ 00

Aty 2=

Ht=t
o=

5}7]

=

—
o

<HE lll-5> ZL4-2| =t

El
)
T
<M
&1
Kr
E!
o =35 A
I I
-
IR s =
Ho o bl
31 _ o I
._M_. Kr @ H|o
<k oF =3
il W_ mu &
~ od Kl =3
1ol ol ol ol
o o o o
S| 2] |&] |2
ik o] o] o o
o | (0T [Ar| oA o
=0 oK oK oK oK
K
Mo = = = =
T i N H s
= = = = =
i i i i i
— (qV] o <t LN




M. HEjZAL « -« 105

<E lll-6> U-2

SUME XA - HFY =N

=9
2y
7 | #EEE Suzhou Asia| Federal Euro.pean
& o B3PI 2EA ar Fuji Elevator| Elevator Lift
| oy | WRMOIE | Weluiolet | wziwoley I Eeveer Bedr | LR
FHEY
o=
= HIA &Y SIRHELAF R
O:
— [}
BRSA | H 2K oloF Ha} "Opt =H (ST o X7 Aoy
o 2 |52 =F masy |EUET 0y
%ﬂgxl 'c'>'dﬂ|-xl-0'| oL =2 Hl)
Xl’XH =x HI=2| al
Al E”% Eﬁl xl_Hl HI‘O[:I EEA - gl
XI‘XH 5<| 7|7:||E EE"%I\I gpx ;Hll %E—I X‘"_‘ 7|7;"AEI
| Bt | A X MK ;il-;"—: gl Atol xtof
X —d
e ZX[X] | HIAZE
|
hATHE I T
Aol = agm (ST HE oz |ux@n|syz
SE= U =R i PPN o = A MK | 2EMX),|EY
S . = =2 ol M -
I:_|"| e (60m/m|n T E‘” = Exl (H|7:||i 7|_jEE"oE|
5 58) 2 A%
x -
) i 1L I I [T
L 4 =tl3 | xroiupm;
=g+ |82 MY :t: xé’.ﬁ I =Qo by REh
=PN| £& 42X |5 ;/Xlg‘d A K| el =Y
ZtA Ol K| = |
7tAOIX| o 2| 1 O] x2l o ?1|SJJEE" Jole WM g
== Mx| | Zof | NS x| |
EO'I = _7o|.§ A_Ix =
SEE MK ;I7| x| 2 |
717] A% S|
Hijd S
o x
Al2H Al27 Al2d Al2H™ H x|




106+« LM OIH SRt FXIE Al AT

18]
N
M
na
rx
oo
nE
=]
=
ng
=
el
rot
re
-

2) 71& =4 &4

S0 9 ool ojg )
Ttolzel 2Ase]

<E II-7> IS4 HEEH XAl - 2 HETY EF

2y 2|
HEZA
T I_.T'_I:} Suzhou European
2 | Step aapoe| | EVAARE | QEIX | AD) | Asia Fuj EFede:a' U':t
vevator
e xixtor. | LEIHIOIE] | AE[HOE] | AZHIOJE] | Elevator
QIHEIA e (Canada) | Association
7toj= =
ABH o | O Fo| HEAL
P lmga oA |k sia Tg
M= EnE |2y SR A
2 =Y
N2 (A SEEAL MR, (Y % 7t
A 3%
Step, | T /81, xﬁl%ﬁ, 751\|c>°_F Xl otmm &
Pl otE Rt | M3y e T 2ete gy
2 m oy HY2H| A XK | 512 o
7| M MK g HNg A8 g2
1==h OI_I-KL-I-ELx_!/ 9C| 7|-7ﬁ:’/ 7)\'
o o% Yo ame o ZHAIE B
= Ql(AFCEZ
% | gep |ZU/ B il s
iy Step. siol gl NPA =] : A PNON el o a5 ME HE
S R 2 24t | B I
d =C NIEE
4% =)
HAZE |25 b | N2 A
s A | sy o] 2% e
o ol 3 = HIAZE XY (FE
S FOIAH EX] AP (U2 2
Step. |AtELEIO | Z u]] E.”ouH H|’X| II-H|
4 |o8R | g Slor . R Ea e =
AMT| Mo =t D) oslE | 7o =
a0 C o - EEX) ¢
A AE 22X 2 At ] -
x4 Q| oK 4K B 2 M ="




M. HEjZEAL « oo 107

x| 2
o ML
| M M|
=
2y
hrs =
olof AT
1Y Bt
~ 7l Qe x|
obx= =y AHE =7t ofx= =y C MK
5| % Ay o o | X R L 2|
A = 7o
H iy .
=4 deag %
=)
AT
X
o ofE SEE 7
71 & Ot 27IAL
4 [e]
Step- | symag| A= E e ERE
6 ES =
LA Z=E x4 E0
7] AX| IKIAIZ)
St s m
X
SEE U
2 Q) (et
Step. [7] =2 X8Iz Y IR Y Gy g
7 A% Y oS | M| =hN o =at
7 I |
| S| BB
| £8)
Mo =8
FIALE O}
il 522
e = o
b ol utol 7t 2lofA
QA FH|EE=B | oWTE |, — o
ca - = =
Step. ool | 3Ex Ao DH;*7I Fhma FtEg | Azl L
N x| DEHZ 2 9 7o
SEA QY oY =710 ¢
HEHEJﬁ ‘?’-” Xl-c-;i KEA
olE A e




108 « « o« L2[HOIE HX|Q FRIEs A] QHHAQAT|E U LT JHZof 23t A7
enta200
g dX|
Al QAL
St
o
7I01E d
2 dX|
lock life
device M
N
oE A3
2l dX|
Z|0E A
T ET e A E ol Eof M
. = E o E| E
Fina e el 5 91 (ot
Step. CAM - o =
o |EY x| 2N T x| 2T 5T eeen |ds B3
5% 22 = 9 3
ZHcy AO| T = x =
;C;*X—T EIH E Qs 1
23Xy )
Traveling
cable I
s
PIT  AtCH
2| dx|
2z A9
X|et =3
X 7|1E
S4E U
ATt 2
50 24 OllAM =g
=d o-d M -
10 | &X| N
X &9 =
E - N
2| A8)
S4E U
M2aHM
INEN=S,
Step. | X& MEA2|ADE 1 = o
A SA x 4 MK 8CE 2
1 |I|_ — H-l 1 | X~ O o}
o =x —
HYK P
3)




M. HEjZEAL « o« 109

Step.
12

2=Z47

|l

Fus
e ey
N
E X7y
e g
£ YA
7} 3
x%7|
x|

=27 2

7 e

DEHZ
E Holy|
O|M AX|
X of g,
cglole
AKX MSK
A2
AN 7L E
MEO|
E Hx|
TET Of
EAIEE-—
XA

g =at
AE AX|
Ha7| of

24 Y
AL

=X &7

A

2X|

xold o
El & A
32l 4%

2o A
(2Zo| A
Cld =l
NoojEEl
sg=E =
Hofl - QUK
%70)




110+« H2IHOIE DRt FRIE Al FHAATIE A HELE JHo| 23t AL
=gt
0 A&
g he
I;Lall sill H|Z o
24 Aol (X 2
AHHIE = |=|( (il
Ooo= =2 E3}
Step. | =2 &f;g;) 7 M|5Y7 M|7HEE A HIA AfEl
138K | A A Hl st A% < E- !
20 X|CH =2t
M J-I H S o
K| =
g =S 1N
Jel= o)
§X| LS
side
opening
=0f 4X|
A% ¢
AR
HYUEE
. o |/ S
—
14 |02 Mx] o2 x| | A8 MX| | %| = ca
o B x
aEo| o
Mot TY
2 25
7 md
24
o |2 FE
7 Il s
7t Ry TR
— = 9| A
7w worzyz 7t O ADE A ERICE
Step. | 2% iy o) | T 2l o] A8 %] g z¢
15 | D& cof ax B EA (M g s %2l
H P /E\IO sE T EX HLER] 2
o =oy 7y 2
. 4z
% 7lg
xe)




M. HEfZEAL e eee 117

25 A2
H
23 A ol
L ZHR
ol =2zt
%

@ 54
) U R Feel g@ bASHS dAuATY Aol o
A%y stol =] ZAke] Wl

-
HI

-2 e

ObF B A Bt

« =0 2m O] FHYX| =X
« ROl 2o gl= HYA M KE

- QS E STTYHE EF0 A AE
o S|EMO ATAHH ZX]
- SE HYTES AToH0 ME

O 01 x| 3
PR

H
U | O E o HYUXZX K| S HY AA
Teakagy - ARYARFE OHHDS O|% = XY
7to|= . =% Y 85 59 2%
o WE XY Al ST AT LR
- J2 2UA| Z47|9 GHHES N5
« FISROIM 7t 2 Al =ESRE 2
o YR Y HE TYA BEEA EAHE =513 271 O]
of QHAQIX| g
M X
ol 2t 0| Ef o UTESTKX AA HIA|, Y, ATHAN, AHEE 5)

« ZIAEH 8 HIIEH HAF (H7IE8-7I, 20|2E)
o EX I FGAF (bt OFMEH)
- 2XFH 2|, 542 AT Fo|, YT E= X/ &




HOFstD =bxf X0 =2

uc|
=
pN|
=

=
=

=]
=

=13

=

Al
4

3

2l 70f1 4
o A
9 o

. ol

o

]
fa0f 7+

o

g AT, 8% 71+ % 7t
X

oF Shxf of ol F=2f

H

522 o Fo|
o

ShAf o -

ol
ul

(|
Pl

.. ™ oo
20 zn KT

Wq_o 70
ol .

N
t

==
(]

N

my

oT &l
Kk ol
Hr I
=0
o
KH o|._ ™
i =
K oWl
zn Yo

= T
.51 2 K

=0 1 T2
o ) 3
A=

= oK

Ml

-

—_—
m M M

ok of oo
~L & o0 mu
of OF 7 <

1 100 | m__u

ax=
S o
T < ou s
B0 N0 U| ni0 |
Z0<lo ml Ko N

7t =

J

b [0l =
ALE
& =

xalst
=
=
=
=

oo
= -1
=

=
7| A7

E |
i O X 0fo

w0 N o

Klo oju

0
2= o
Hl © o M

Kjo Klo | o

MLILL.I —
T K o0l I

A

A | H|O[ &
XX =M

QE]|

112+« H2HOIE DX} FRIES Al




M. HEjZEAL «eee 113

= Qe Z22 ZHstn YA BUiR B3

WHAL HEAL 112 HASHH LM ZHYES 7F &R0
HAY B2 4 T =Y HE ANHE HAlStD ™
EE 7t &7 LT HZ

7t 2 Al =7t EEEY

IAY, 7t F=RI, LE, SRt 7F 2Ho Hgtotx| =
ol

r

7h AR QIFLZICY A%
b 420 S Al S2F =012 1 Jto| KRS ol

s 25 A9/KE 45
E

7t S50 XXV Bt SEfoM DE2H A
Mot S8 N3 & Al 8 NE = XY

|
A 2|1 0|
oI X @O} 7 2

-

el 8y L 59 3% ZAI7 Elof ALK ol
WS HASHs 20| EX|TO| £AE0f YLK ol
SeFs Y SUAREYEE) 2Ol
5329 3 U 27 54 2ol

: | So HE 2g

9 RIAlO) 2
tery Fuol Alb 4EjE WA (M7 U2 FL A
X7t HEE SIEol )

AR Hoi 22 9 2E 502 20 HEHX 9
2 st

= O

AT ST/ AN AMHA ST MX (PR L o
2% 7|7)

Ut ZQ Al BB &8

AE(Hoist)S O18H0] AR 28t A

r

for
o
|>
[m
o
H

b fot A
A
R

™ o

> 1L

Jal

H 2X (T2 2% A AlS):

CHE HXg o= BrEA SHEEE o] §f
PFZE £= 16mm OfO|HE0| HHEE H|Z
S2| O|R= FS0[5tA &5 HYUE oM sl
iR0= &Y T8 = HEA BY 57 =X
Hel X JEji7 28y 32 AlSYHl 2
|

HMojdto] EX|E= E9, YT mojZ M=
ol 1¥)E 2XIStH BAXIXHE 178

rro

y I 5
Q k1 1A S

rot e

>

o
— T T
>
O|_:|=|_
—_

\y Ol

>

|

[

ol-{u:

N
Og*-gﬁrlro
—I->I|190

>+

|m o> Hu o
oy

~
=
>




o

&d

KH

&1
Kl
&d

114+« - A2HO[E} MK/} SRS Al

=13
=

HEs 24

oF et 2K
15

2 9l W

At

LH._A_.E._O

MHr

oHH

e

m]
x

51 ! U Fo N0 &1
fi 51 = & {0 =

&l 0|

& Of

X

ool

| A
=

o

KHRoX ™ oo
o 10 = 1 B0 Fr 5o

o0 .

24

1T

o
SAMO| Ex 2

RT <o AW
oK
LA

= £r w
© <00
o =
i M. o8
S S
o
&
Ho W_._ ol
LA )
J1 o m._s
T X°°
= dx
o o 1
wﬂ ERE
= o K
=3 =R

gy B0
AN
=l <ol iy

1+ K 30 31 10 KK Kl ~o oF

ofo|4E AX];

7] AX]:

x4
NEES
1, 27| Y MEE 9X

Al
ol

M 2[5t

=

=

717 @XE JEioME ot 2HAl

S
=

|

ESHIEEE

Z M2 = 7t HEE 8l =

oel 2

tof €

.
o

=2
=)

a8 HA
Af

— A
T T, 7E:’E
co

YT MR H 2=
o=

Xof & =£7[8 €%
5

OE AtCh2| ZXH

SHE BB HX;
]
2|




M. HEjZEAL «vee 115

T 2 2X % Y HEYI

. ¥BE 23, YK, J0|0j2T, AZo| B U MY &
0l

- Y YE W ONYT MY Al Y ot L AN B F
o

- 50| 2m O[NO| AB7 U Rurel BN el
S Ojojs Sur X2 9ol gl A XS0 OHH
AE A2

. 8 TY 5 WCA SEHYY, 8Y HYY So| o

7F = A

« HXE 0|83 SL= WREE 7} =Y AXE
o= XEAHO| HEHEX| RE=E F2

- SEE A0 He X S AEStL A E¥ES
ot =2 SO ES

e X
- 43M 2% 8 FE LXEEeho| AHREES M2ZB
|

LR
. SAK|Z Ft2 2SO} Tt RN Y 1, 2K HepUS
Sx|SHD, s1% SWAIZ MStn X&7|E g4 £

SEf FA
o FH7F ZXoH RO e Wiof= MO|ZE| ClHtO|A
ol s g 2y

FER WX

. PER, PRE, ALIIE 0l 4D 4y 2N T FL,
24X 52 12sto] &

.+ PEEE MK Al TER PEE L A47|0| HE Y )

Qjof Fof

o TR S8 Al @8 A0 FootH, 2E Aol FHEH
A2 H MAE Mojetel = HAS A 20 A
Y 2= 2 Mogt2 Ald=X] 2 W AHE




116+« +« LM OIH HX|Qt FAIE Al ATXYT|

P
=
2
olo
I
A
=
n
=2
e
re
re
-

2o XA

o 1d

- EIZE #(EHO Z2 W}, 2=t 4|2 Z0| = U=
Xl =l

- 2L Y F, 4120] £7120] 7K YEE Fo|

. HHE K2 me sy Fo

= &7 X

o ool EZE HZ 2 FHHY-FI5|IXEF =& 2X fIA
of 2 =£7] X

s 2 ZHI|E ZAXSH7| ™ MO|=E| ClHO|A ZE 2o
1% & g EY

YT 2R

« FHUROM ST EX Y A

« =0 E 2% = AHF 23E Z0o =07t Yoz MY
= As X

« & 28X = 528 o7 DjEXEE BF
2 orE A EE Lol EXsio) S22 EYTE T

|

- I, E0| MErRO| CHXIX| RES Fof

. ZUTE Mx| Al 2REQ| E-STOP SWE 58 ozt
S AT = Y

- AE TY XYL Ast0] HotS FYT MXE BUS
x8 3 DYt A2 HE

SEE Aoz 2K

SEE2 AHOl2& 2K Al 7} HFOA T

HMojgtel = H@ XEHIIE HIEAl OFFet 20| S22
Aolgel HYHE 2

7 e AX:

« 7t T XTE2 ASISOM HY

« T Z® Al 2[222| E-STOP SWE =2 2tHEtel %t
Ct & Xtof
- T —d

« 398 ©EO| 7t LYROM =B ZbsOtO 7t TE dX|=
7h SOlM e




M. HEfZEAL «eee 117

Jh HE 7t £Of QHaO[E X U B SF £oj/ Y

Z% 9 J|et zhel:

. 7t OSBHD| XA Fhet SLE AfO|Z KTt Hxtg)
Al EE 9

. 7t ZO U F2 M| AQ A| 2REO| E-STOP SW

= =8 otHatole AT & A

Hofgte] FH XTH|E WEA| OFFSH = 7 Fo| 7

YES ZM

= o o = = = A
o FH R A OE =Y EXE =

« Mot ool MAUS OFF o F 2ZE Hol22 HYHE
AZs5t0, i HEYHE F el

Hg0]3, =&7|, MO|ZE| C|HIO|~, &3t ZHZF

X S B 29K

I 4%
¥
>

i
oz
N

ZHEA el S HEA O HapZl EX:

=7 Aol el HEALI0] §EE= 3% s Mwd
= HZSHH ZX5tH, 2X Al ZAEA QO] wWX|X| G
2 A8 1

X3F °iX| &H| A8
-1 O o -1 O
- ZtEEYS OISt 22 S0 FXEE ST, AN
o oHA, dE0 BME|, SZ2 R TR
o WU AMAE HE
- 253 GAEHAM YA e dXotn FHoA Lt
2 = oiH)

- dBH3 CiSt 22 430 X(YAFLZE, FHoA
curopean 2E0| Qe A9, It REHoz zyE AL, Al
o 201 ZHt Al
— Addy T
Association . OIMOZ BIAl £t

— - = OO o

S
o N ?l HolE0 CHolM Y BA

TIA T

. AfCi2lol AEjE A A w4 2ol

. zzxoz notEl AQ MHS M ALK T A

. OHEZLER| Yol gl WHlol Aol MO x| U A
. Ul 742|7t 30|E| 0|l A9 3t wix| A7} Mg

of QU= X[ =iy A




T2 8% BUE 2HO|ES A EE A
Ad W Y
T2 X A @Ol JHFRO| HIoHK 2 A
e dXg =olg A
HR/7I =2= ZH XA HYst7| Hofl= 2tEAl H
®ES A A
2o gods A8 A
=20[= Z|Ao 2o 70| kx| & A
AW OB 2] 0|3 HEIE =l A

tHELE Sof #8322 22 WEst= A0l A= X
gAlg A

o e
x2 9180l e XI%o| Yetolo| HISHK| oA Kt
st A

=2 A

AHO[EI7t MG THSBHR YCHe YUEAIS BAE
A

A

L HOIE =07} 7|AH2z FAU= A =Y A
DEOM ZHAl L2[HOIH 25 iy =X 2 A
7t7F #lof gl 4% A2HIOIH E2 JHYSHX]

SHO0IE 7[A0AM &Y Ho| MRS HHEAl XY A

2287 gl SH0l= ZIAlof Z2of 7ol ZHX| #

ZtEY S SOl SOIL ol MY K| $A E=

A

szz oy

- SU2E Y| W AW O MUS KEHSIALL W
x| BEO| M XSoteX| ol A

. JlEHYAS S F2Y Jp5M0| U= S0 B B0
QAEX| olg 3

27Zt2 L =9

Ao|HOIH7 §d £=2 SHE I S5 2 A
AW OB o] =%0| 27tsE M BSOS & A
7te] o FE0 HYXE AXAZE A

BS = X HES 2E3 Al
CHE S0AM WE Al =0
22 HE 8 28 HE
MEFE[OA &Y Al &2
L Re| ZO[ HEOM 2
g X HHIE HEA HE
HHEE g HE8Y A
SEE o 2= FYHO| AT ESE U= A =

tu




M. HEfZEAL «eee 119

R fof NS TR
| gd. = ®r — TG
W I I A © 3z TN
| Dwow S m o TE¥ T ok olEl R
I O oy _ M mE oo kg Pral oK
Kl On_OL o = o K _N_OW —_ o = — MH_A_._._
= an ol -, K Ho = o =) 1o _ KO T =
ol ol [ Ul joll <| " | - =<
H K K ra S 0fo o w2 Jown N i 7|n+e o
Uk S5 RN = wu S WL 8 m&I Ko K o g
AR - ___ 10 —— — = < 7A o MOOL _|_|_7A =
R0 N = Tof K 9 o Fi _ M= =| X Kk ™S =
i u oo =L 2T =0 ofu 3 LHo MK ) N = H
~ ) <x dom M | gk RO Ry _ 5wyl
~ P L O (S S ol = KOL| | o8l -2 %R
= Ao oA oAl x morW oam Tl R W
K K O T uRn L ol o i E| = rFool MK KK TR
ol o KO 2ol — == 5 R O — x| .. = H RIS o ol ol =, &
gl a ] A ofu
| Eh omy, KWy RE4Ca gl K MgRomg M EN
Ho = A oF = Er OF & Kk mju Rl i ey = [wr OVl 2 opy
Qo FoY BRI 0 Rogye MO = oSBT RoRER =Ry
<k 0 ol %o 15 MM N < ol
oW o= _ s o enRnl K9 T M e HO Ty Bl 0 1= R0
— .o O H il 160 0|30 MY = 100 = = N 15 Wl il |&d__ 10 - TT =
J4 RN A0 g = ROl = 5 RIRD| & op & g 80 o | 31 5y 0 alo K <o
o% s oy T XOgy KT gy S M IR HOn ol 2000y oz
= - RUL UG ) B or RUBT 2 1T I o7 & 4 RIBlay ™ KTRIM = o 2™ 5
SN RO o g e or% R MRl or| L E O er T RIS s = H RGO U ok
Wan mol of L|en WK O KOy 1= - 0Ll TWavanp_gri@ X2 _ Pz
oF _|o K0 Nl Mo 0SS o Nolto " ols Bl S M gigol | [KOFRO G N o | =
TRECS mwl npgsaipeasF o i Fs M Fame  mRe Yl
WE TR E e meERa T mERETDhRO LN AT T NI TR L AN haons
Ty MM RTF < | od R &= o R 3l & KM — KR | 30N & N oF |- 9 /i < g &rAH
H| T =< < & K
L] _._l_u_ L] [ ] L] [ ] H [ ] L] L] [ ] oE [ ] L] L] L] L] Hu-m L] L] L] L] I—ﬁll_ L] L] L] M_._._ L] L] L] L] L]
S
9
@®
—_ >
S
[N N




1

&d

KR

&1
Kl
&

120+« » H2IHOIE DX}t FRIES Al

38 0|¢0] Me[ste= ot

7AX| OUAIR" o

13T S UWo
RMRT R R

—,

Mo

31
Kr
S
M

10 ol ~o
ol <o X~ od 3

Tofr

SHA

Of7t7| dof &t

TIOTF

t

|
oo
LS

{7HE X
o F2[HOlE

CA| HXIE 2

.
(e}

(3) #

T )
o) 1o ll
@ LA ujo
< T
~ x__. of ﬁIT
-
1y T
- ol I+
= mOU0| .
3 D m_|Ww o
o _y T .n_.uE K =
r K N — =
0 S i k| oL X0
oF |5, XElo | T T
mﬂ 1 wn ._O._ &0 — —
& o | rr K<
KT o IE K B
ol = o ™ &1 = =
RE B0 | 01D
= E g e T
NN e
Ko =T _._.I ToOl| 0T -
o KM =Uo &
i =
T N0 M- R0 Klo | 31 KT Ko
XU <Jo = 4]0 00 | KT olo NI
0 2
Mo KO =
2 o
=T Z ol R0 31
=< ol {lo &
T
Tl O &1
bild] ™ =2
- H I Kr u|
pARINTEA Y
odHo 3l ol N




m. ).L—_!EHZEA}‘ eeeoe 121

ot & | Mo 3BT e
o Iy LB H — |
Jol ol K il K K |
ooyl X |xH KR s m K
o ok T = e R ~ - —n O
< |m = [T W |pm © o RO
W h B R oo o T e M <
o W I oF RO = |5 g | Tk S m
ar| o Tl LW ° = o = Y g 0
_ ol = (1] oy _, &1 KF = o H Kr 1o = K
> HKH = X K- oK = = .
Aoyl & O w e CUN w @ B o
uo| W o I o . <
UL S Wog U | |3 I i % B o=
- K| © = = bl i = RFYS) ST ~
B Mgy r-KF N gy ™ ~ o U H A S ™ .ur_m
L = R x = Kk < =3
& M i) B of |%0K ol o |Fx o ™
o Ay Ml ml w2 | T Kigy Ul 0 51 Z0
= K Sz 2 o] 0 AL | _ T o =y U K —
oo BEDh JORUEr K ol & ol M &r ol N
= . O | KM ujo T = O &r o o =— i o
= Klo KI of K _ o ol = Kk o _ — |y — ot
I S S E ) = mR || K W I Mimrs =
$ °EF N (205 Ko AT |2 1w MzzE) B
— 0 < aro— [¢]] ofl — | Jo = ey — — = ofl
ol 3o = = R =K | = ™ o0 T __ & | oF ==
_Mop %o IF zp K- Wm%w_mm_u W:_ol_.r Jx.n_tho Iy %:/I%no w_=__aﬂ_u_. - M_L
KO 00 I H & = = = o- N 1o |OH | = il = r
W mad Temms mm T 3aa| i % ke ma | K| g
* * ° . ° o . o o | & <lo K- 50 | & o W ™~ m
K — _
< F_w 0 = |lw _| X O |m |xE
m_l m o _._._._ < vl WH_ m oK ._A._%._._ < IS_/I < H__l o <
ol al N0 K = ox_.._ . = < < | K
Kl TKbdm | w o DR8I A K = U P
N < 20 | 3 TN [0 =~ L9 | NOK00
™ < | <loXn|olaK
Al o o
I S 37 a
iE S5 I
T RIKD TR
w 3l ol K ol 3




122+« H2HOIE DXt FRIES Al

OFHER7|E

M 2X| =57 X % =& 22 HZE
JLE HIE
s o =ap Ax
=
SEEAN 4 4% XY 3 59, 58, JOlE 9
5
[ |
AT T, 05l 27171 Ao 2let stAY 2l
OLFLYM ST, |+ HH 55 ME oY
oty A 2t X AKX 2220 ot 5=, g& 2
el M, I 2
olzigutof] o3t 24 ¢/
oo 7t SROAM FE
SI= 7} @ DEo|N 7H/2A01E & I3
oA MEHO nYE 22 9 g 8Y xNE o
=, . o
AR 1A A 5 5L Yt 9l
= . o
’:II A ZANM RS St 2l
= JAE EAF AT fd
IR, xR0l olst HE 9
SRR =M Ol = X2t oS
)‘lﬂ‘ 9|_ *"X| —|I'I:| S _I_—!- _|_|OD-|
. = SY=0| 2ot HYotE dE Y
53570 2ot 48 fld
7t SROM FE
HE 77| Ast SAl ZYo| o3t Hot2 Y
2zof &7t5 7Y g
MNE Al2d e 55 Al 48 Ao 7o
8T =tM/8T fd
xo|_—|_|_ ﬂx_” Iﬂl‘%%f_ ZF—;" ‘?’%‘
== QA EE OIEX|Of 2ot EfX A FE 2
ARl M= Pl
D4 ASH o5t SAIEYO 2t YolE ™
;‘t_l'l = folE gt H3t= 2l
S Alex Hojgh @ EXto = QI3 At 9|
== Al XAz X2 9|
—|_J_l|\_ _7Ex0.| =] T ;I;|:| N
HofEh &gl & HE
S Ch SI% ERAD Q@ T AN A S22 25 A Y A8E A
dalsolel | Lo S 2 Y HEIPE M8 XY 0| Ys
OHHA Y e a0 AHEES HZ




M. HEjZRAL «oee 123

xR st o | Qoo ¥ZE SHstn XAXK, A 9
=x . .
arol YHIE 0|83t XtFM FH/AME ot 3
I_I-I:l o
2t
At xpornp | ° JEAYU= HEAl HEZYMOM 2X|
— |
A% o YO EX| Al FF SX[E 5 OFO|HEE &
= Aot BIEA] QPHUES Z1 XY
S VESROE
IS =H A | A AE T HH Y
e - I 2HA FE Y
o ST7A7IF0 ol YA X HE Y
e EREE L
_ MNED o|st ZHA

. HBtE 9
. A2l 0/2% =2t ¢y

« oo ot 2

2l . flX 1 A HE A
HE7lg . 2I, 4= Yo el Y
ofollHE HX| |« 71AY B3 LA
- TYE F2 ol
- 1A BYE ATON HE, F2 g
UM Z£7| |- 2B T g ABIA, LI7IR0l B 4

4% 52 9/
- B o3 B, AT, st 9

1

-4

- E Toixto| 2 9y
. FSITTO o3 U
. o2 9y

- ATtel 0183 F2t 2l¥

-4

1Y 2R . Y Yot A
e o oo 7Y
o ODHEZ] |- HEYTS FE 2

. RERYOl oIt ME 9

. HSBT0| o TH oY
R PR F

. BUS0| A3 Hot2 W 9
. 29X XS0 o8 ALD 93

oo oot




124+« A2HO[E] MX|Q} SRS Al

[

OHTYIIE U HSWE ol e A7

(N

4,
FEE 4

2ol et 93]
UM} St 2l
ATHO| of3t HE 9l

X4 AleH

Io

- 2X|

el ME A
AErfoll R A

SEE AHol=
24

FHLA X 2
% x2 9y
7ol w9l

AR HE 9l

7t Hgel 5ot #

7} mhd 9l TYS £ 93
25 24 7roll =& 2l
Kprof At 2l
XA X2t oS
2% MR |] 43S fua aw sl
Horgt s 28 <Y
pARS '6;;]7(} N N N
ol Sot=0 Qe 24 ?Id
[y =1
SRNES AN~ HH[(EOHHS AtCtE)E QIgh
A Y == 2
Ho X @2 7HEAE Mol FE 2T
225K g2 TYoRo| X2t oY
: ZH 9
uropean . .
o 714N = 57 22 Het 9y
Association He0|3 XY Al A2 RARER Qg Jtof =
zgo| SX otg 4 g
WS =07 EHAD Kb FO| Qg Al BE2E|
x| e HRERO| X2 9
aHCl xbol 7t =0 20|, WY =0 HE Z2 7t =
—o —1d

oo M X Al 32 U MEt 9
SBER Y2 sY2 YR2 MYl F3 9

(x|
=




M. HEjZEAL «oee 125

= oF E) oF S
2 |T E] _n:vl_ oF |Ho H &
RS w0 = _ aoE omlE o
#c 2% 8 0F Ll® | EREEREI »
o B _ 1" oh ormn| O L T i oF
KM 1+ A %0 ™ o K BRI g e ral )
o oF oll ar Jo oF | oy oK &~ KU &1 o
= o = 6% pook — I R|ggar| & | |F 5 Rr|F
S o S fofr or goar| ok (wr (& Bk KL o
o oI5 oK o = of| O|oFKF| ok Kk XY wy|H oh <0 oF
N KO = T ™ N 33 — ul ., T
Ao N N S L _ KOM | Sr = | |9 Rljgn ™ <0 —
= ._o_”_._o_n_uA_-._o 0K o —— B0 =< - = LH n Ujo Kz =1 aH__lp
= o o ~ o << ¥zl N
OF OF |y 351 Ik _ = = OF g1 RN A R K T _ %=
gm0 < K oF Joll Joll |80 XM | o XM | whl | Tl < <o
Slar mrarjo I = _ 0. %0 KM B0|%U &N |oF — | X u MU o | < BT
ar < do Senarar K g B RIRLOF = X | o BN <&a
oy frire ROVR j Thgnop OF TR e v 3| 8| (5 or o | B0 o g <
™ saps Fm_ m<loar P EN T S m X S o
SHBRII WD BB IIILKoo| & R0l |[Toiim Ho e
TIRIOF & & (RO <0 x_.AI_mEWEJ.__.IEmH ol g+ mow ZI | KD :_MWW = 3 aﬂamar_
AoWaem:H_.A_o_E X2 M._o_uml_momﬂ 2. |qM o == v ol ofu
o ul Ju 0 maEUma R0 erlze ol FEoslm ®n i o oy
LR I e i e [ e vl = S A e
X ol™|RX ™ |3 3T |oldk| <o = ®0|<I| M JH oF K ~ of | KO Kio Kio
L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L]
- _ 51 | 3 .
=zl — D._AGH_ Kl K &m 0o W &
- mir| 2| rJ < < £ K
0 u A SN
0 o =7 MRl ol | ol + Hio il o
<lo A;m S| K| X | R U Ho or W =
o kT 10f o ol |ol| & < o F k3

d

(4) =




126+« +« LM OIH HXQt FAIE Al ATXYT|

M
p=t
r
oo
ne
rH
=
n
=2
e
rot
re
-

2Abstel W) ahsioh

<E lI-10> SLH-2| XHoH o'y Atz

-4
Hr

XHsH off i A2 e

PO QI AEXIAME &= : of
| Ml OFF AlAH AtES2 BX
TOo| B MEfE ol T A
. WE|IZE HXN . YA

= OEZEA] AtEE FX|

PESto) &St 271 S92 AR, oA
QL Al FYo ZAR o =Y
27| 22 20 1 FXE BA
=0l

L]
A

|10

o>
oy
N
HT
>
oA
oY
of
1%
ba
oN o

ol ke
« 98l 9T EtAo| CHst X|&HOl oM

- ofolo] ZZ Zo|, Zd% S0l HFE A%

]

E8S AEStD AOIX
=

Hagh 24t 2P0z EHOZHE 210|0f
sSH7] 2K & BEIJ} O|EtE|X| UYEZE XK

ofo|oj2E WErOR F2t | HAFXIFA AX
. BUE XSLEN AFAH HX
. TRl WX BA MX L 2Y 3

A
(=]
. DRUS, AHEH MK AY Y HHES

2

o TIKZL 2ESHA =EEX| @2 SE7Y

LS o
2s 3%
. 3YI| T BY

g ZHE 0
7l =8 Al HdE& ZHO A= =i
te® Argst HYUS o YAZ EE
g XY ZR 2010 ZZIF BHAXIX]

S2&7] #AOIX|E 0|&3Id]
o o = o
27t

ol e TE2 Z2X5iN, SZ20= =0l

RS

AOIX| ot olC =2
HA = -
- 587 7t HO|AE O|8ot0] ZEXNY I
Loz Age I FHYXS fSt d==
L oMt Ho|A EE 20 XS
o ME
2747] Mx| ztol ztey = |° o871 2X HEA HEXS| ol T
e o s © | mE 20N HEZ QUK %r=E It
B0 7|A 2XS S Eislil A= Afoldr 1l &l Lol
5%t dE ARSte XS HYSHH AEX|R(AS
=

B X =|otof 2 &Al




M. HEfZRAL «oee 127

U Z° R sy [ TE 31 o KR moﬂu plpl o T m_ﬁ Mﬁ_ ol__W% ar m_..u K m_..m L
Rigrogriemigr T 3 R 8 KR (Ul R 00— 10 _
o o g aa R_ wm = — T 3 525 & |BEHD L
HoR _ o rrmr g RV i K ki |27& % | RVmwx
RoFS L H KH o @ X, MIE Rop W S " R | XIS
=T o L s _Aeofo ooy W KTHE |marT W | HO=HSlgo K
._U.J._”_mex o< K 70 gy e = _||HA_ o) _.Elxx_' O i iy ol P MoTY =
~nO u N 157 |= K KH > o U o= | on __ ™ — 10 i | —THHA
or L= R_Ao ﬁeﬂﬂu._|x o._ﬂ K Ko ol & olmy = o .r_.o_.A_u._|
O8I SRR gy S A LT B RS e T REaig U@
A3 O o RU T = R ok R B0 W o ONBT |y W Wl < go 7
— T —. 11 — K —_ A_l X 5 E._mm o ._O._ = - T
|A_M\|o__._._EH__AOL|O < = EHI _I_IﬂOTGH_I_|L| =< OIL:._l |_Mﬂ — — 40 O ._OLl_M
81K K 70|ty o0 & SIKO T prii R KT RN K- o] K 10 S <8 __3l
WM R Wl Botjo< Rlpm_ SBELTR |2 Buo %, Ry _®S
w_uﬂw%mfuoux ﬁoo_ mmwmo%ou_ Eoﬂogﬂaumlzmﬁwﬁo Me_._ﬂm_ﬁﬂWﬂ s_____emk%%%
- _ Ke) —— —_ K . . - _
uE2prnd mK Famg TR guwn | mE NI Ry o
Ao gL R LR m I T ol ) o ®0oF R Dol om0 | W B o
_mrl_ Mo XM T T =K ol O, = _ 510 WS _Fol—m| _ TS
N ol o RUjel ~ o ol = < N pr Bl E S g, O NoL IRK
ROl — ROROGO R BF M RIGIRORIo 36 ~ 16 5 oI[F R GI N0 NORI oo — 31 0| R0~ 3l S 31
<0 oF TK 76 <10 X! K K Tof od Kr <l0 3|3 1T ujo 3T <4 Kju|of XU T <o mr <o o1 1o Uo| 3 & N HI kT o | <lo T ol oju = KT
RS
o 1 =r
1 mﬂ © K o
-~ K .
||__| o Q_o._o_m_._l
K] qm = Kto aﬂou
T i - —_— o=
oH o M sl 71O of
<. o Kk L T KT i
Kr - N0 o — o~
= o R of ) R o
N0 GT N © N0 &0 <[o ~O 180 KO ~ of b
<10 kT <10 0 <lo k4 <0 <lo R Bl ol K <I




128+« LM OIH HXQt FAIE Al ATHY7|E A WL W0 2 A7

At e otHo| HRst =X|E F et
o] g = =9 =
X o 2| A

o APMO| =2 WXE MASHH YX|CH
Lol MMZF X ARl ADFEEO| MEE O
A= ST 2A0|HLO|E Sl 2=H3|Are
St KtOf A HMESEOf HHHEO Cfst
x|_/.\_x-|0| EL|E'IEC',|% (=13

— 1 L [=]

X ot

e LOTO AlE Al HZHZ
AR o2 2 = U&= AHLE JiMst
LOTO(Lock out Tag out)) O £&7|7t =Xz Z3H0l= A2 O

MI7|2K X220 EjO| &
£ 7Y YR M. LCIXIE 7|2 0|850] ZAX7 &Y &
NYCERH ES S| g2 29 A=z odsty
=0| QHHSHA B2 H YFE ST

A=E &

i
o
n
ot
2
m
1A

ol

« HS717F Foto| 2let MEsH d2Es LA
o7l fI8l Ms s #2 ds JIES
HMAISHA ZHAR Al Ofof CHeh =tQl ELBHH
geoj3e] 2= JAN BESS 2MER
2R3ty 5= ££ OE, 24, 0|8 S

o2 oIBh A oY
. HSEY YRYKC FP HB HEolM
OIS & U= S HEUAQ ALY o]
Soi2lg AWK O[St ofojmaolLt; 7
BiS RE STW HEO H2S Y

AF=d 58
obmmAo] ot am A S7EI O%E FESIR 577 AN iE
e s aie ool O MOAIAE, Eajoj3 nF EE =2
(<) =

2[0|E AQIKE 229 Cfe A9X|ol 4
x|g o|Rsttn oty FSo OiX|% of
HIYAIQ 30| 20jEALX0f Chs) 7ol
1571218 Zotelol MAGLZE HH7|E
|ot0] Ta
. 2EY INFA|O FP 2o Pk zE
SEOILKE YA Otz AP
o AN JIEO W8S F7ketn U
S ymo| Mxjeto] 1 ZX L IS

|
SIst QIFEK|O| Mot
Al - BR5L|E

> >

gtolstof elof ot

ru rQ 0z Mo 40 %2 H
F




AL R 24

Aol mE A}

HA—I I:II-O}- X-”Al

! ot

ASamel sses B2 s2e Aok
3747 0|49 SHHFPE A8dte
Zaly Aoz ol Hext

7t 7145t
=X, s2% g+ XM=z Qe Mgxtse

o 2|9 ARAX|CHO| =@, ®Foh o
ng S0 osfM FEAILIL O|RO{X|=
Hoz EME|

usww &
oz O|o '5|. _|+OH4 |.
eI s TIAS
CH ot %I%.*E HItE ot
ol H5tAta7L O|R0IX|= A2z M
STl NYHARL| eIz MO CH
ob o o] %Yol O|ROX|L AL 2
o1& Zol AZO|X|TH A[RME|X| Gfa
A2n, YR 4= 450 A O
FOX|X| @h= AQILZE Z[FM 7|YAtRT}
O|R0X|= A2 F4E

29|

OfE  BXIY
TEHES

FAEN (OSHA

Safety Series)

2| .o M|

so 24
Worker

20024, OSHARF AMEC 74142 BEMg o
?lof TtEHE S NZAStgen #H Z=H
EE= 42500002 Ofie FE0 Us
Museum of Modern Art (MoMA) EZ|=H0]
M EAOIUZ.

OtE &2 2208o| 22Xt 17@o| 18
XHE HHSIE S

AMEC 2ZX=2 2003 0{ 800,000A|ZF Of
o2 Aol o HH A 24 ZLt
2402 Qs ZF9| H|E0| J7to H+
K[ECH 90% ZAE LIEIWE. & At 2
25 I7F X0 HsH 92% 7,:,+¢§ 2o

o

Y 2AHOIAE 2#I2 OiY HF HA

HEOM MAISID QAT WAL H

ZA| N3t Mo|iel MA ZAnt= okN

odg| |:||E|01|A-| §§E|ME

2 ZEAE SHEE EHe 52 ZElAt
[e]]

2}
o #as #E AHts AS 2X5a

(% i




130+ -+« LEHOIH HXQt FAE Al ATHY7|E A HSLE W0 2 A7

O HAOAMO QMEE ZZIHS OFH
of 2telstd 297 =2 Hestgs.

o Turner ZAMEID OSHAS| HIEL{#lez #A
A MNAXEO T YU HHE X M
=22 AHCE Hdd S o=

AMOS)H
oo o

e 2003H0{ 2,950,000&2{7} Lambeau Field
AHCIZO 2[.Ho]Mo AtEEI2H O]
SAtE 71E AHLCE 37[9 FHi old<2
2 2HStE SARS. EHMpo ER
60,8907H0 A1 72,0007 O|&o=Z ZHHE|YU
o

© OSHAS| MEgO=2 Qlo] YRSl o
of 2ATF ZASIRon, XL MXHH|E

T O

o BABHO 20% 0|49 HAE LFOH.
o MEUHS M 74X X2 1) ZE AYLA
£ o BH{ Z2I™ME HIEs, 2) o
dAZE oY R0 fEdess SHF O
Turner ZAMEID  OSHA| Oof &2 N2[g, 3) ZEXtof cist nsot

o oz QAZEM A XEE ZatE.
HCg =Z2NE Y. 2 ZEMEE= AHCSQ JM3tE FYHE
(OSHA  Worker  Safety| oIl 7|&E2| EZ M YLD o g
Series) StZo|AS. - s EYEo| SA0 O|F

kel HE7t 72 Ae

HSFUE 2780, RE Tox
o

AU =

il (== R ) —?—o = ‘)|\‘ AN AL
Aol o2 =S + UAS
g 20, CtE ZHYX7E Hi=g

AS HIX|E & QoS

2SS ol+Hon, of MAUXSS 1] ¥
S ObH 288 2 Ao TYAYE
XA g3 s,

rot




M. HEfZEAL «eee 137

YBHY HERA o]

= zolg HBsH0] NY

A7E sl Yle
o

A2 H| O/ ~ZH 0l F 2 70|
2tQl(Construction  Safety Association of
Ontario, 2008)0fl M= =& X Wg, F&
AL FE X ALY, LEPE FolAtE §
= MAISHY g = A= AFDo| THsiM
oo Zjofgt

Y XAl FE X JO[EEIRINM =
Eojzint s X mel erd 7hojlE
2tele 2 HafZlar Y HX| Al gwdag £
A= APLOf CHSHO Off st axt o

OSHA 29 CFR 1926451 7tO|EZIRI0M =
HIAO CHE Q% 7HOjE 2telez HbA
o @ tAtel, OHEE HIAOf oot 7|&, X[X|
5o A= HAL 7|E 52 =ZEstd A
HIA 2 Al 2d" = U=

Oof ot a Xt ek

g Z8E Qo 7|2 o AR Joj=gtel

(European Lift Association
(o]

= e B2z FH|et otFoh o CHet

W8S =Zastn A ZHXRIE HYgs: &

dg = As ALE ofjWStax; o,

{4 SHAI)IA LS O diO2 HEC Al X2
a}%xl_jl_ ?_-IAE-i -6378.% 7I:_| 6‘—_I_EI7_II_OO” -||_ - =2 A= —— | =1 O
Cob Gat=2o] ot 34|, 5 2.

AbD

LEa= ©Ud

s 2k At

gy o A
APCRE[Of Oj13 X[y

g 233
T2|E YA AL2S DAY 2

S steixte] S O|NYYR Lo L
X2 %88 A
dS HEA H8Y A
A8t =& HHE IEF Al 85 X9
X1E KHErE A

Mo sos mus = U2 DI AW @R bt gHE A

oTor 2= SES S g4 o

NS ZEX AL EFAH e =

Aoty adia 24 TeRte MO HUS KT A
oM =2 850 =EO0| g=0f X
UEE Hzgt A

AzHole Haola M| T4 =02 HEjE oY A




1

&d

KR

P

132+« H2HOIE DXt FRIES Al

AoHOlH &=

A HOlH &

SHA|

=
=017t 714

of 74|
2

=
=

.I

A 2= 0L

.
o

F A
orH

Of X}Che|
Sl HlAO

2287l 2X &

off

|

=

o

_I

747t0| 7HX|

x

ZHOllAl BIA 2] HAL
2

a
[

—

R IO Ok T %I Ul & Ul
W MRl T JoR 20N

AN

o]

Al X2l o

=0
b Af|e

LIS
= O

=
S

XFAH
=
olot

Le2|H|O|E
o Jjoz

HI A 0 A

)

)
7K

)= o]

R

K

—~
o
=0

i

A3} EALY HEUHS E

j

7}o]

—_
file)

X

~
ol
i)
il
B
N
il

o



M. HEjZEAF «oe. 133

o
a,
NG S

delel ZAME € HAAFZ, E2 Y UV"HW Azl o] s o] <l
|4 AREE e AEEdES (R I-1D stk o5 A&
S =Y 7tsAs AES] fdte] AxA gdAEde] WY, et
T AAZA T2 AlFs o, e AASHA Rt A zAF EEAk
gte] M2 FallA FEAoE 2AME AAE

AZAL Gzt we A3, deuloly AlzAb sfe] EAF Ee H]leA
ARESIE Qe AEERE dRE Y H7PE ASE AA 2034 e
yEste] ALEPCERE S ASAA 203 vwste] FI7F A3 FEo]
TS AR Ao Ao rE BT AoR AU B3 9 =71E
AR G2 deHoly 14 B 1ol mhE AR A7)0 A Aol
MEHANCEE S AFE9] SUE F Ev Hold AFsiA = Je=R
AR 23y, sAR R ddds £YHete] WREE sk 7
ZO|ER AAIY F FHAL WA T AR kA B dA Hed e +

5 Ao 7 ZAE YT

4

<HE -11> AZHO|E M ZEA OjIEQl Mg 2rm



134+« ALIHOIE EX|Qf FAIES Al AHAY7|E X LT 7420 2ot A7

B HEZE A HE Zat

MZ=AR CHIH|(E &
EM HMT XEs

7157|022,

o SEX HEO 25HH,

zaxo|n, =20
@0l 2 £ =

AL HESHA| =R

m
r=
]
u
I=

o

. HEA CHOIH(P Y|
WA AN AEE
SHst7| of2ie.

. YR W ofots
syRzoln, X0
SHsol FLY =Y 3
A% MR 2.

QEIA

O 22 H|A|

=
=5

. HZA CHels|/(@ Y|
WA MM K=
=M EMIVEES

. YR B0 o33
sgpxoln, =0l

H5 SHslo 2 =9 =
e A& Hgsix 23

- sfelgolol mat M

Zo| JfgEn gem

REE L

olg & it Qx|
SR solE

MAISHR| 23 2
B KBt BE

O] MH|A|
Chgt

1

O] AH[A|
B E &

0% hu o 2 Y fu

L) s e deueoly H-&Tat



M. HEjZEAL «eee 135

<H II-12> 01 &IHOIF Mg

Z10|X J|&xtg U
mza | IO TN S
X‘“%%" Al‘ﬂ T 1o 7}3 (=]

— AL
o DH'IT% —rﬂ

M Z= ALOf A

Stingl-
mobil PANO

Stingl

www.sting|
online.de

Rlotet & A
I A,
NEN-ICT

(g
WEol 2&

=

Fox1
Scaffolds

FOX1

www.fox1.f
i

O 3
Ng 75y
A= 2z,
2 AFo

i =
22Xt

Shaft
working
platform

OPSI

WWW.0pSi-
lift.com

NERRSS
N
(g2
ol g8

TeMP
Workstage

Arbeit
Sicher

www.arbei
tsicher.co
m/temp-w
orkstage/

A2 S

Mg 7h54
ZE 21,
2 Ao

o
Fxgt

False
Car

FIXATOR

www.fixato
r.com

A2 7

Mg 54
A= Za,
2 AHo

o
X3t




136+ -+« LY OIH HX|2t FAES Al AUNY7|E A HELE HLo 23 A7

20199 10¥ 15¢ ARATE =AM Zod e AR w2

2 Bag

o (3ol o A9]) Aoy HA e A 54 I T
Al Ee Fol g vlAe] A

- #2397 deMolH, 47 AXER ALe 2017 6477, 2018
6517, 2019 6€7kA] 32571 A
o (3ol o9 He)) AL Wt A3k deHolHl HA A

A
EE XAGY UFe] 72 2 V% A4S 2 F A7) "iEel o7
E B}

s WolEl AAe] Agd AxH WAE A
AU ARE + Y WS B,

- AeuolE AN Aol ZrksI Ax AL FsAel R gE
A2 Aete] A4Y Tool FL WA SAL FAF A2F wA e
Aol Be

=5 BHEE oA W) AAZMAIE dEHolH HE
A7 IZoF dwolE A8 wultt HAZE ZH

7b @ol B =, el A4



137

M. MEfZEAL oo

5143

2) =3

o < g .
< U w ﬂ T B o= MoE ey R
o - ; -l —_ —_ ™~ “U_Iﬂ
mo  ajo N r~ o 2y D < X© s
—_ put n ~ o I
< = R o3 ™ oF b U SE ~ T
T o 50 - 5 "X s N % ‘_w/_‘u w._f N T o=
° ) i~ s - o}J X
OO " T i, i o o © al W
= o 3 70 Moo o o o M Iz 2 W o
™ i3 as = R . m . T M W R
— [@N] z0
. T oy o ss Mmoo 3 I O I
5 < op 5™ O N
% R E BT R s B P o
By 2w TN ©Eoa G
T @ e el S % © o T
o o oF T = R . _ . k . T
A < ANJ%ﬂWﬂ L:o]uﬂmﬂ Nﬂﬂut_ﬂe
= ™ e o g < R o F o o ®
o £ ® % g X Nfo 7o o 2 mo oF po ol A
e ° w X ok o Tomox oo m T
o = o ©
o ) 3 . H;l 1-_/| R . ol m O% 7L M — _._.__v ~ JH O#E
oF ] FEm e S BT < o = ® oo W MR
b P A wem &g o 5 w Lo T
B & mwem TH How om s °F
T H wle o N g ot ‘ALu.o S Ho M o w = ikl S pril
T oo ezﬂwﬁATVS% HmzlAﬂmwﬁ
T IR TRNNR. T BT P
KO w Mo e = % o~ T W RO b
e o oy BT = i Ay — A = D
W T TG oA Gl ) oF
—_ ‘ml L.._ = AL X ol = < B T -
0 \ul Ot ME —_— 5.0 — \n_l_mo )
U T o e o o 2 TR T -
) - B 5 ®e <o o) O = mR No B T =l 7© X
@ g o 9 : i T O
M@.iaoﬂ%aﬂ%oﬂ?&%uBWHI%A%
B%wﬂm%mxm&%%ﬂﬂoﬂE&ﬂrwmwﬂrmh@iL:
=om R L O mow T RO e o e o @ T
22 1 At
! I

Eil
e
[ ]

ISR



138+« A2IWO[El MX| QX4 A HHEYI|E O HBUT Jjwo] B A7

1190] Abgehs 5 BE 499 APEst %

- el oE MM HRE] HRUA 2% =EARM, 4
dulole Az WA JAYAL FEEFES AW AAZE )
ol GAJA HAS FE Ao 2YHE 93t Selwole)
AL A F s

o (Fe) 9l9) AT 1093 ALl fE SN WA} FAEe w

2 A8 Qi Ash vastel 49l AN Ao 84 ZH

NN deuole B9 FARAAL AWEE 5

- A AH BT WA A A A A9 s 4
o] WAFE, FPAT EH ES FololA WA HEE T4 o)y

EREEEET

S ]
2 S0 Fgehes AAe olFo] HstH A dfwolH



139

M. AEIRAF oooe

W OW Lm NL T il i eﬁ
= A R o9 N RN T o o
W Mﬁ . I I e R o
m,_ KO ol ™ o) Jo mw Xy iy
~ —_ — JvE —
o K fie) _/l_ ol X ﬂor o
P T . B
S s R = R c)
"X ~ _~ 0 — == o
W T o) Ao = Ko T
; LU
Noofn X = L_Lﬂﬁﬂxlﬂ
Hox ™ & o W o= R
= o Mo =0 .= o R -
) —_ ~ B 0 oF
o B o a WEE = g od o
M= o T v B~
m R f ~ & I G
- ol X = = T T = 3
~ o ~ e i 7 B 0
oy ,EE — 0 TO . — o ]E ~X 0 [ Ol
— X — X N 0t = = £
T— R o T om ok Y
Lo o X e B oo ) How o o
ﬂwwu 1.@!1_ W ‘.uro fLA! ‘MIE -~ 5 B 53 ! o ,HA_I
of © m X SRR R T R A
Ul ﬁo va_ﬁ =) — ~ ‘I_VI Tor OLO X lo
P B F R T M B oy o w T
) iz — o F R
o K DN X KO O% 0 ;O_E s
0 — Ao
gy o7 — of dp LSO op
I LS X T 92 A Y
“FZl 7 Traziwifd
o o = =n = .Urw_ S ™ ~o HA_I
—_ o KK i o— = o My O of
T ol N ::E oF I )
T K] oo 2 2 B N X
= = o = W Mo o &0 oA o
o It A gl o o A1_ Mﬂ_ v
—~ —~ , -— —
I . T S O G SO
= o ko g oor T W RS Mo
~ o ~ X K N " ~
IR [ = o< TR
BT Nk g W o Lo
T) <o — ) iy ' '
xWﬂ%?ﬁ%ﬂ7ﬂecc_emoﬁ%ﬁ
w i< TohmE X oW _
[ [ ]

dl

=
=

BAE AAES EHolA

A

7R

stRom, 4t djHoly JA &

6
Rls

HE

A

=

=

il Abel
tol Aoy 24

I

I3

=

o

=
=

_0/]#

=

| AE vA

3}

P2S

=

=

A sl oF gt

=

A
Al A}

E]



— st
B o My ®e

i %a%mz]fjmpréﬁ

20N Aol B ORN R =
—_— E._O jant \Ow :._ HE - N 0O

NJo 3 A= %o No B — o@ = oo o B

o) X — o _

T B ® = ﬂm_mﬁWmoﬂ%ar.&Mm

CETR R o %?%ﬂﬂ@%%ﬂ%

TET W= T iy Hﬁm.o;o_gﬂraema

X 2 H = T " X Ry Mo E L

N E b o i o=

= oS or oy % o) T ] R Nd )

o - o ) o W 5 _E = m_l 0|,
| No 7o oo s 5= E.VMEW%
Bl "y W o oy il or = N TR o} ~o
e ldlolxlul o Sl R g S BT
ik ﬂwb_xm]owu@d. " ol B w o MR
S oo o 3 o m_m Bk Al T KR T o M O T
N W T B o X _ WL g N of X gn
il PE 2y KR 2o 7.# X On% _— ) i % éo ,A,_ .UI 1_,_@;
il op Z I L o v S UASET CR Te o/

C TR < T T ol M o B o g
d T ] u = < o o= o e
— = ~) N T % A ® oW N
= m ° = o 99 B\ = X o B <0 = 9

KK =N E T NS o T ° K zm o
~ oy m R o op o oo o = w "o
& " wro U - o o o T o] < Aoy X .
o il R T W o= N LT T oMo m oy oy
N T = B 2 = (L S G of 3%
— o B X T2 =) K R ) =
=< ) o X ho W = o __ > = Joex

T B — oI ° oz 3
<+ < =y = lo H ™ = T o = B K = T
o T o oo Ny o o NP ) No o = W o
= F o o w T o R o= % N W ol W ogm .
oF — ) = = | X " = o X T — — P o S on
& ﬁxﬂyﬂlg ol a@@Hngﬁoaga_e
7 B w = No ® X — .t X ©
T c]_ A m_% mm ~o HO O e A 1y M_A_m S5 Be @u o T ofn
i} M= oy o= KX 5 K ok T oWy o = b Y o
= —_ E_ oY = 15 ~o — ~ _&o J > SPIEhE _._._._

o o =) ‘m_vﬂ finy e < ﬂA.l = :.L .AE 00— ~ o
3l Mo T W o L\ M np BW N2 wd W_l = of ™ W I T
. | — ﬂ o X
. nmE N
Tel
<

Aol 2A7t 2



141

M. MEJZRAF e

™

fie)

Mo

],

A AA ol A

A
=

e}

7 g-s 100% 7N

Fod

5

LTI tha B3 A A

Fé}

12 &

S

o] AlFgHANE EF

T
T

gl

mir ol @l A

=]
=

Z]
g=.

o wekth webd AR

) BE, B AZANA AU

A7 =

39

7
Gl

NI
2|

ox

5
oo

—_
o

o

o

ojn

oEH, AR o

)

= AT

A] G A o] A

ol
°
o

| 4 A 7l

A %

sto] A|2ALsh

o3

o
)

ol

Ho

)
oF

|

—
file)

Mo



1

L2 H Ol X2t FXES Al

142 ¢ o 0o

i

G

0|,
B
Gyl

a

o]

T,

S

o] 7e|o]of

—_
o

o

[

ze)

A

FU=d s

?]__

Tl o

1

1l
oo

X/

]

2] v o] E]

3179l

Q.
o

2 3te] A}

ool Fjol =%

A

on



1. IHLER

dejuole] AA B FAHF el A&t fF AAG7IE(]H #
KOSHA GUIDE(%P) €] 7 Aap= [1d N-1]3 2ol =9 AR ZAL
26 HA R, 7rol= 24, FGI(Focus Group Interview) £2= X8 =Y
m, kAP 71F(H I KOSHA GUIDE(]H 7% § &F-HZ7F A3 e
MEste] ARzl el e 4 B Hebs dAlste] HF: (DS st

=2

l

O

I

=

o QUHW Bl M=A KpE EY

>

Google

1 NEEIL -

(4t M =Ah

IhAH7H 2 E A

2 Z2E ELQ i - i A

AN

A\

TR - 4R 13 L AR -




144« « o« ALIH|OIE EX|QF FAIES Al FHAY7|E X LT 7420 2ot A7

FGI (Focus Group
Interview)

ATEAUII=@RH A

A Y | delslols WAls frm+ Al GENYrlE U ASUE A @7
o} g A [ 24 1E 0d HE AE)
5 KOSHA GUIDE(H - aat
7H =13 & 2 | 4aAE
= A =
e | 4 -]
e [Eoips
FITY
A @ |HEOE € W RAeg A gndelE & dsun e o7 2
age | ¢ GEMIolE 871 8 Sxims oy
=0 da(dlols| Hx| Y FA=: J*J&‘;’X\X(KOSHA Guide) A2

[d= 1v-1] ermaresd

HH
e
\J
]
L
4
Rai

D A=A

Aoy AzAAM AlFete AFARAEA Ee vind) e EXHE
ZAHE AAsler, sfe) A AEsTh 4t Al A A = g2

AR A=A, MRL #7435 WAAYN AAAEM MRL Type 245

BOHAFR T AAAEAN T OST AR AREEL AT AA

Aol w9 E L AR, Aol ek A9k Gojol i &
|

N Jﬁ



IV. QHHERATIE e e e 145
<H IV-1> HXEA 5 IwE =5
?.
! L g Hl
1 SEAYH SXEHYR A OTIS ¥ 2|H|O|E
2 MRLE[SS HIAZH XX EA OTIS A2 0|
3 MRL TYPE HX|S & OTIS ¥2|H|O|E
4 MRLE[ES HIAZ G XX =M OTIs &e|H|O|E
Thyssenkrupp
APELZRFOICY A K| A K| 2 A
5 MEEAL] AX[EHX| A 2| 40| Ef
Thyssenkrupp
APELXRFOICH ZF3bH
6 ST _Z2E|A ol 2| 0| Ef
Thyssenkrupp
OFEEF 1 K| & A
7 2 X| &M (SWMS) MR(GL1) ol 2| [ O| Ef
Thyssenkrupp
ol 3| || O B Ad K| &SI Ol &= oA
8 22| H Ol A X X 0w & oz | H[0|
9 Y AR WM Y LR Y=
10 SEY QHEE 82X &Y SiCi A2 H Ol &
11 SdE AHFE_7X B SitH LB 0lE
12 AXATEY fmd S A2|H Ol E
U AR ZARE @A Lol (B N-2)¢F 7o) Y 7IFo] ANL
o, tFe 29l FHE AT QA FAHoE 7IYS SeM BRI,
FU o)Al E 5 olEldlel FNE A AEEC] e BE F5HS stotal)
e AT AASQT el LHEe ARES FAS A3 gy Az
Aol T SES HAoH, dAFdAT FEote &oi(d: w0l F)E A
Sl wet dRkdlEo] ol E olels Be ACE dAddHn



146+« +« A2[HO|E HX|Qt RX|24 Al AHZAT|E U LT Hof| ot AP
<H [V-2> 0je] IMEY RE =5
: 8 "
Basic Safety Practices For Lifts European Lift
1 (H2|HojH A 7|2 AFEY 7|F) Association
Elevator/Escalator Health and Safety Manual Construction Safety
2 (Ae[HO|H/0AZYOo|H AFEA OfF Association of Ontario
Passenger Lift Installation Manual Suzhou Asia Fui
} (U8 AeIMOlE K DR Elevator
Safety and Health Manual
4 OB ojsY Eastern Elevator
Safety Handbook Quality Elevator
> (2 HES) Company
Guidelines on Safety of Lift Shaft Works Construction Industry
° (ZE|HIO|E] AFZE XA OHH ZH0|E2}2l) Council
. 10 Rules for Occupational Health & Safety Thyssenkrupp
EEATEAZ 2T 1071X| =)
8 Elevator-General Safety and Malntenance Transit Elevator
(A2|H|ojE oFF 8l RX|E)

Basic Safety Practices For Lifts(European Lift Association)ol A+ ZFddh
o gigk AA71E 59 AA= 1k ot A" ARGl gk S A

T4 2 F APl F 3TF AEhT AT &
%

(LAY 2Adh) ol thet k=

TH/AEE 7=

ok w4 AAE d A9



VITAL RULE:

ALWAYS ensure it has been built and checked by

an authorized person.

NEVER remove any barrier or planking.

NEVER use an incomplete working platform.

ALWAYS respect the maximum capacity and check if it is visibly
displayed.

ALWAYS ensure a safe fixed mean of access to the platform.
ALWAYS ensure inspection by an authorized person.

Safe and robust platform
with guardrails protecting

fraraling EXAMPLE OF SPECIFIC PROTECTION MEANS:

Tools & equipment:

» Certified working platform.

« Certified shoe, adequately calibrated to capacity of the platform.
 High quality materials.

Safe procedure:

 Check that the temporary fixed working platform is robust.

* ALWAYS respect the maximum capacity.

* Ensure that there is safe access with a fixed ladder.

* NEVER climb onto the guardrails.

* ALWAYS wear a body harness attached to a life line to prevent
falls in case the platform collapses.

Safe metal working platform

Any defect shall be raised with the company
Note:
Even if the primary protection mean relies on the properly built car

platform, it is highly recommended to wear the body harness and
be tied off to a life line suspended in the hoistway.

[O& Iv-2] M= Diwe U3 04 Ald|—European Lift
Association

Elevator/Escalator Health and Safety Manual(Construction — Safety
Association of Ontario)l= EHAIE &3 2d] A 2 Fg Wx]o o

g QEH7Fol =5 AAstLL S
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SCAFFOLD PROTECTION and SECUREMENT IN HOISTWAY

Il 2 LIFELINE ANGHORED
=l - AT TOP OF HOISTWAY

OVERHEAD
PROTECTION
(Fully Planked)

— e

RIGHT-ANGLE CLAMP

i N " TIE-IN SCAFFOLD

™~ TUBE AND CLAMP
TIE SYSTEM

— FULLY PLANKED
WORK AREA / DECK

== )]

Tie-in when scaffold : SCAFFOLD JOINT
EXCEEDS 3-t0-1 rule WITH SAFETY PN
of: Height

1 (+]
Least Lateral Dimension

1E
LEVELLING JACK
BASE
W]
Column Flnor Flange
Tig-in Style with
4 Set Screw
I Tie-in

[O8 v-3] SHME DR &S 012 At3|l-Construction Safety
Association of Ontario

Passenger Lift Installation Manual(Suzhou Asia Fuji Elevator) M T EH]
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Safety and Health Manual (Eastern Elevator) o4+

SHAL flo1AM QN (RS 5)e dAlske e A8

2. Installation processes and quality requirements

2.1 Scaffolding

Scaffolding is a required item of preparation for elevator installation. The quality of
scaffolding has a major influence on the safety of the installation personnel and the
progress of elevator installation. Scaffolds shall be erected by scaffolders holding
“Qualification Certificate for Special Operations”. The elevator installation and repairing
workers shall advance scaffolding requirements before the scaffolds are erected. After
scaffolds are completely erected, strictly check if the erected scaffolds meet safety

SUZHOU ASIA FUJI ELEVATOR CO,.LTD. Page 12 of 64

SECTION 13: SCAFFOLDING SAFETY PROGRAM
PURPOSE

The purpose of this program is to provide education and instructions to employees
involved with erecting, dismantling and working on scaffolds.

SCOPE

This program applies to all employees, temporary labor and subcontractors working on
behalf of Eastern.

RESPONSIBILTY

The Safety Director is responsible for the oversight and support of the Scaffold Safety
Program. He shall update and maintain the program on at least an annual basis and
provide contractors with information about the program.

He shall instruct Field Superintendents and Lead Mechanics on the precautions they need
to take to protect their employees who may be working in the area and verify that training
is conducted in accordance with all program requirements.

On each project he shall designate a competent person to oversee the use, erection and
dismantling of scaffolds.

[O8 v—4] SHHEY Y U3 0] Al —Fuji Elevator

[O8 v—-5] M= DI AT 04 Atd—Eastern Elevator
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Section 10
PORTABLE LADDERS / SCAFFOLDS /
STATIONARY WORK PLATFORMS

10.1 Scaffolds and Stationary Work Platforms

(a)

(b)

(©)

(d)

(e)

(@

74

Scaffolds and stationary work platforms shall be erected
in accordance with approved safety standards under the
supervision of a Competent Person (see Section 21).
When used, wooden or synthetic planks shall be scaffold-
grade or approved by a Qualified Person for scaffold
and stationary work platforms use capable of withstanding
4 times the working load.

The assembly and disassembly of scaffolds and station-
ary work platforms shall be done using a safety harness
and lifeline anytime there is more than a 6 ft (1.8 m) fall
exposure.

Ladders are required to reach working surfaces more than
2 ft (610 mm) above or below the point of access.

In hoistways, at least two 2 in. (51 mm) by 10 in. (254 mm)
planks must be used with a minimum of 6 in. (152 mm) of
bearing and a maximum of 12 in. (305 mm) of overhang
beyond the bearing surface. The span shall not exceed 10
ft (3.05 m) for a single plank. The planks shall be cleated
to prevent movement.

No planks shall be of such length as to extend into pas-
sageways where there is a possibility of planking being
bumped by the movement of people, materials or equip-
ment through the area.

Under no circumstances shall others be permitted to use
the Elevator Company's scaffolds, scaffolding materials
or stationary work platforms unless approved by your
SupervisorManager. Under no circumstances shall the

2010 Safety Handbook

AT flol A QEATALE: Foll thEE b vl T

[O8 Iv-6] XM= S U3 042 Aldl-Quality Elevator

Guidelines on Safety of Lift Shaft Works(C
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8. Risk Assessment and Method Statement

8.1  As an essence of a safe system of work, a risk assessment should be
conducted by the planning team formed under paragraph 6.4 on each
type of lift shaft works except formwork erection, concreting and
formwork stripping of lift shaft walls. The RSO should be consulted
for completeness of the risk assessment process.

8.2  The assessment should include but not limited to hazards related to
falling objects, fall-from-height, collapse of platform/ supporting
structures for platform or lifting appliances, defective lifting appliance
and lifting gear, absence of lighting and ventilation, etc as are relevant to
the erection, use, relocation and dismantling of the type of platforms
proposed to be used. With reference to each procedural step of a lift
shaft work, the assessment should recommend safety precautions and
state the person responsible to execute the safety measures. The risk
assessment report should be signed by the RSO and endorsed by a
project manager or a site agent of the Contractor.

[O8 v=-7] XS DR U3 012 A3|-Construction
Industry Council

10 Rules for Occupational Health & Safety(Thyssenkrupp)olAl+= 107FA]
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Elevator-General Safety and Maintenance(Transit Elevator)ol A& 2t
Azale] #gk AAgel tesis A o, des] obdd #FHE 2 ALE

A w2 Fg A S gy wge AL itk

Elevator — General Safety and Maintenance
Instructor's Guide

Module Length: 240 min Time remaining: 180 min This section: 20 min (7 slides)  Section start time:

In your own words:

E‘n/ REVIEW slide The harness must fit snugly across the chest
and around the thighs and the D-ring must be

positioned in the center of the back between

the shoulder blades.

Advance

Warning: If you need to tie your harness off to
Instructor’s Notes something consdult with a competent or A PP
qualified person. Make sure to tie off to a [sr—
secure component like a bracket for the ; T
guiderail - not to the scaffolding.
Advance sttt

[O8 Iv—9] CHHMEY Y T 0] Al -Transit Elevator
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(2) AzEAF AE P4 - dfuolE HE A" HA

2 A7z 2 d
A gty R Fiel A4IRE LS QY3
TF Bglo]4 710 Al 9] 73
g AHES] 0% AA9 AYol RESrhe AL AANG

o

(a) AZAFA ANQEEE A]2~H])

DB/User | DB/User |

Secton® 2| | ex

gosze=

Case 1 Case 2
(25%54mm, t=2.3mm) (25%54mm, =4.6mm) (25%x54mm, t=4.6mm)

(b) A|Z2AFNA A|QEEE A] 28] WA o] Fa) T

[O8 V-5] MZEAL ®SH AJAE HIAS] X H X &©H
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3) AA st 1A

(1) AAE A

dEwole AA ¥ ARG APE ASLd 2 AL vAe 2Agse
AAstEE F71AA71E 7HAF =S KDS 21 60 00(H A 2 kAN E AA
712) oA Fg5he o s ES A&t

O FFAAN AT AZAPNA A st A F %

@ ZAFEA AT AZANA AMEee AR sk, KDS 21 60 00

A sk dkF

@ A& e AlAE HA A A Z2IOY YoM AFoE AE

At AZAF 715 85, KDS 21 60 00014 338k sk=

Fa5: AW Aolng vy

(2) 2A % A2

dejdloly dA % FARS 2 AdgEde] Rkl HEE AT A
Astze] A7l= (F V-2 A2l A3 2] KD

S
Stz A AN AlFete FERAMA Ee PAAPARAA A Eete stF



214+« A2|HO|E MXQ SRS Al PHERVIE U HEWH Jjgo| B 47

<H V-2> ASHO|E M &AHOIF Hlu

5t&
am X Z= At KDS 21 60 00
- AIX-” A|._9_EI:2 _T'_E1
- 66m x 2.63kg/m = 174kg Al=apo
H|7:” _ —_——|.EHJ_L(065kg/7H % _‘5.;, - E3EOE —T'—E:I
- 1.8 kN (180kg) H&
AFCEZ| | - 0.08 kN (8kg) M& - HEEE 1
- 04 kKN/mA(FZA AN EZE) - IE 152) (2) AYggmol ZH2
- BXHY 25mPS HE A BHS UtHSHO0F S, 0.2
LI EL | - 27450 Z2 X7t 22 kN/m? O[&40|0{OF BhCt
- 20 kN (200kg) & - AX|HA 25m? 27050f 22t dX|
- 1.08 kN(108kg) H-& - 100kg M&

- (7I& 152) 3) &gstso= 22

Atet ZEAE AHESHE AHM, &
S2 Z5tH, ChEar 20| #E5t
of Zt-Eotct.
@ 29| 4&E St= HIAIQE 7HH2
- 1.0 kN/M*(TFZA MM ExE) SRS HeE dt= FEYo
- AXEHAE 25m*2 M8 CHshAM=  HISFEHAO| i 1.25
SR el 2 -
- 25 kN(250kg) M& kN/m?* O|%+0[0fOf BtCt.
- 2.0 kN(200kg) & @ 2AL2 KXol MIE LWQZ =

=2 =
SO TS M= HISHAO|| T3y
2.5 kN/m? 0]2}0[0{Of BhCE,
- 71&2 271K i8S 44 o
;71 @ HE Al 313 kg
71E @ HE Al 625 kg

HASHS | - & 64 kN (638 kg) - BI5E 7|E @ 6.0 kN (601 kg)
A | - 488 kN (488 kg) - HASES 7IF @ 9.1 kN (913 kg)
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(3) AAstFe A&

AtEZ, MAEE 9fg HFsh5(point load)e 47140l T8l A&
@ A&tz

- HAAFZ: ) st ZEAd 7 160 kNO HFatse A&

- QEX ) sk AEACd 7 122 kN9 HFsteS AE

- KDS 21 60 002 &%atE 715 O(F=A): 44 sk ZgHd 7
150 kN9 JFaEe 5¢
- KDS 21 60 002 &4atE 7% @(F&A): 44 a5 AgHhd 7

228 kN¢| HFstz2 A%

0

<H V-3> 2T 2N Nz S

. . Yield Tensile Elongation Elastic . Shear Fatigue
gal=s . Poisson
Strength | Strength | Thickness | Modulus ratio Strength | Strength
1
(N/mm?) | (N/mm?) | (1.mm %) | (GPa) (N/mm?) | (N/mm?)
6NO01
205 245 12 69 0.33 120 70
(S-T5)




1
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O EY7ol AA

@ djHoly AA]

2 X

5]

< 250 mm ©]

o) WA e Rz Azl 300 mm olsh} 5
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L L

(b) stz st

DB/User I

Section 1D [2 | O 5o )

MName!|Casel @ Lissr /DB ¥ o
Watetial ID | Name  |6NOT

s Elasticity Data
Bullt-Up Sectian Tupe of Desian |User Defined sre ey
Standard | Mone ~
DB
S
Concrete
Standard
Tyule of M.aler\a\ o i Cads
H 0,054 i @ lsotropic O Orthotropic i
B 0,025 m User Defined
fwe 0.0025 m
Paisson's Ratio
11 00,0023 m
- T Thermal Coefficient 1/IC]
m
" i Weight Density ‘ kN/me
m ]
[ Use Mass Density: 0 kN/mefg

(c) 74 @™ (d) AHEAE

LY

[O8 V-6] A28 HA(HERT PN DT
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r

g2 o

2. TN ZE

D <oy 2 AeEa

AT A RS dejuoly A B FARS A g t

2
1
)
L
=)
o
ol
o
i,
o
rot
o
o
=
Y
FN
2
X
|
4
O:o:{",
o
38
BubS

A,
e
—

e ey
o

)

|
i

i
il

1 D 0 M I

(a) A& (D) (0) Pza4 BdY 9 A9z

[O8 v-7] ME2T IX0|N DY



we o & oox rlf n%

rot

AFZolA T Agdde] FRAAA AR A& dAssS A&
o Aol &% aAstE oF oM A KDS 21 60 0014 4 st
Adetzor Fosith. 18, 3] 7MY FRE 2 AR 5
3 deuloly AR ZPAY] olF e AEstel [1¥ V-8 Hel A
2ol Afstge 1T T B Ak 199 #5 & 5 T As) 3
T 2R A 3¢ #HE Ee 5 29 Askz AYsks Ak 24
TESH T 57kA 9] AYGste Aek 2ol wE AN HEEd A

M @zl FAE HoHA AR AR ¥UE F

=
lo,
-
L5
=
tllo
of
ol

MIDAS/Civil

TUNIT: M/mme
DATE: 06/10/2020
VIEW-DIRECTION

154 ““

(a) sksA st (b) a2

[O8 v-8]HMEZT IO 2 - 1E TIF AT ot



220+ -+ AZ|HIO|E] MX|Q} QX|E4 Al OHHEQI|E U HMSYUW o] et AT
T AR, Agdde S X 19 S = 5 el 23
ZFo] HEo 7 AL A= HAYSEHo] 9698 MPa WA AT, g&E7F
T2l 145 MPaE 2#3HA &E 2oz AEH
/:V s
§/
. $\:&§5 géfar;;izuf
?ﬁ’ s
eﬁig ‘-f,‘
(a) st=Ast (b) 4=
[O8 v-9] MM JAXO A 20} — 1S M= XHOLF X0}
A AR 2, Agdate] 258 ¥3s5te] 3uk R W] 2dslso] e
3= AgoE Hhego] 7933 MPa HAsln, &7 =< 145 MPaE %3
37 &= AR AEHYL



MIDAS/Civil
POST-PROCESSOR
" BEaM stREss
COMBINED (Max)
2.51220e+001
1.562652+001
£.130822+000
0.00000=+000
-1.z286020+001
-2.235572+001
~3.18513=+001
~4.134682+001
-5.08424e4001

Pl

—£.03375e+001
—£.983352+001
-7.83290e+001
SCALEFRCTOR=
2.3734E4001

o e .

UNIT: N/mm*

DATE: 06/10/2020
VIEW-DIRECTION

x4 " et
(a) stzA sk (b) a2

[d8 v-10] M2 FEOHY 2 - 3E TIF HAUOLT ot

W oWAE, Agund A5 TPl 39 AE wE $3 e A5
o] 11451 MPa= 7} =A A3}



202+ +++ A2|HIOJE) M9 SXEA Al HHFQT|E I HBUD s B A7

srEAs/Civit
_ zoST-eRocEssoR
seav sTRESS

= i COMBINED (ax)
V s, a0
o
=
2181204
.000002+060
2.40160=+0

.

e e
e

\\\\\\,‘E\\—\

e

]

=

1N

S e e ., |

===

—9.€412224001
~1.1451leta02

'l’:I

.
U

L=

SCALEFACTOR=
s.7085E+000

i

L e .

T

y ii cB: SIEETHEE -
X TE

Mw

FILE:

ONIT: W/mme

DATE: 06/10/2020
& VIEW-DIRECTION

s

{ ; :

(a) szt (b)

A
S
[O8 v-11] M2 RO 2 - 3B WX XYOLFF X0t



MIDAS/Civil
FOST-FROCESSOR
BEAM STRESS

COMBINED (Max)

DATE: 06/10/2020
VIEW-DIRECTION

fe

w v

(a) skt (b) 42

[O8 v-12] M§2T PXO0HA 2t - 2T DKo ZHOLF X0}

2) A& A== HACIESD

A7zeA 7dFd defuloly AA] B fFARS 24 dgEast ¥R
T TE3| 9 Al AZAMIAM FFO 2 Aoket A28 HA S 72 obdAS 7

Es7] Sstel [19 V-5lel Es@ s gol WETzaN ZzIaddl
Midas Civil 2020< °]-&ste] 32k Fx2aA S A8t

AT AZANA AGE A2 WA 7 Reke] PRI AR ol
A GRS (19 V510 B At o] A 23mmel /1% Az @

2L 0o
&
= T G

7= case 13 o bHES VNS fAste] case 1 ©@HOAA
46mm= S case 2 B FHFA ] AN HaATN7] et A &
Wiol FARLS 8 case 3 5 37HA F2S H L5190

| o3k ¥ AstFH & HoA AR

3

488 AARES Aguwe AEd
=
T

KDS 21 60 0004 +4st



224+« « o ADHOIH HX| RAIES Al QTAYYI|E S HILL 7o 2ot A7

F AYRFE F/HHOE Telsharh XA A A2 WA sl
o AAAYS AT ARAAUE HAZ ASUH Po] MR YR 7
X BE AANFS AYeAFH BTl TPH AV AYNEYE A
DR, A2y uAe) FRRAS ARHE A TR YFAFOE Ag
shleh. KDS 21 60 00914 F43HE A2 2 Za%0) 0e A9si53
AZANA AN HEete AQeE As 2] B AzAAA A
AR J|Roke] TRANS FAA Qoly A 9y, AUy

ol
oL
52
o

TR Al 3 AE 2HE Ao

(1) &+ case 1 A&



(a) sk=AsH(1.60 kN)

& EOST-PROCESSCR
" sead omacmM
axTAL
25471524000
2.13313e4000
1.718072+000
13050124000
£.508532-001
1768932001
0.000002+000
-3.512282-001
-7.652852-001
-1.1783524000
-1.5934124000
-2.007472+000

SCALEFACTOR=
2.5061E+000

ce: Bl

szoas/cavil
™ 9 | _sost-erocesson
" oea omacean
MoENTy
[
4.520188-001
s.42577e-501

2.33137e-001

32
ECLEE
Wom

07/03/2020

VIEW-DIRECTION

(e) IRWE

[O8 V-13] A28 HA(ZHH 1) PTHM-FUTISXD

MIDRS/Civil
POST-PROCESSOR
~ oEad stREss
COMBINED (Mas)
8.3036224000
0.000002+900
-1.820182+001
-3.235452 4001
—4.550732 4001
-5.946002 4001
-7.301282+00L
2. esessesn0L
-1.001182+002
1367124002
~1.2722424002
-1.407762+002

SCALEFACTOR=
2.50€1E+000

MIDAS/Civil

1538384000
1.245762+000
5.53130e-001
osone-001

3.67870e-001

00000024000
-2.17330e-001
-5.10020e-001
-8.02650e-001
-1.0852¢e4000
-1.38781e#000
16805424000

SCALEFACTOR=
2.506LE+000

15
EECEH
s

DATE: 07/03/2020

VIEW-DIRECTION

MTDRS/CIviL
EOST-PROCESSOR
— OISPLACEMENT

BESULTANT
14.0771824001
3.70653e+001
5335882001
2.9852324001

5845724001

2.22352e 4001

1.8532784001
1.48261e4001
1.11186e+001
7.41307e+000
3.70683e+000
0.00000+000

SCALEFRCTOR=
2.5061E4000

31
i

ES LT
07/03/2020
VIEW-DIRECTION

O
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i
o
ra
-

g

(a) st=AH&H(1.22 kN)

POST-PROCESSOR
BEAM DIAGRRM

RXIAL
1.95405e+000
1.63656e+000
13150424000

s2e000

-2.68575e-001
-s.ze08Ee-001
-6.036212-001
-1.z211¢e+000

5388724000

SCALEFRCTOR=
3.2746E+000

cm: @EI2
11
22
EREEE

07/03/2020
VIEW-DIRECTION

MIDAS/Civil
= EOST-EROCESSOR

4.290232-001

3.452582-001
2.614982-001

07/03/2020
VIEW-DIRECTION

(e) FEHE (f) A

[O8 V-14] AlAE HA(ZB 1) TEOHA-QEA

Xk
=

MIDAS/Civil
BOST-PROCESSOR
=EaM STRE:

COMBINED (Max)

e

2624000

0.00000e+000
14166524001
-2.458208 4001
3498504001
-4.5415024001
-5.58311e4001
6247204001

-7.8663224001

—8.70

21001
-5.748542+001
2

~1.07911e40

SCALEFACTOR=
3.2746E5000

HEIHI O] -
H/mme

07/03/2020
VIEW-DIRECTION

MIDAS/Civil
POST-EROCESSOR
BERM DIAGRRM

sHERR

1.175072+1

@
5.5152¢-001
7.27550e 001
5.04451e-001
2.80812e-001
0.00000e+000
-1.66166e

-3.897052-001

3244e-001
-5.367e4e-001
-1.06032e 4000
12838624000
SCALEFACTOR=
327468+

cB: LE|I=

15

FILE: WE[H|O]-
omIT:

DATE: 07/03/202
VIEW-DIRECIION

MIDAS/Civil
POST-PROCESSOR
 DISPLACEMENT
RESULTANT

3.12031e+001
2.838852+001
5528824001
.2693224001
5956524001
7018524001

193224001

134664001
8.509942+000
s.€73280 4000
2.2368504000
0.

000002+000

SCALEFACTOR=
3.2746E+000

o @E[&

HEK ¢ 31

MIN :

FIiE: FE|H[ O]~

UNIT: mm

DATE: 07/03/2020

VIEW-DIRECTION

=l



MIDAS/Civil
& EOST-PROCESSCR
BEAM STEE:

COMBINED(Max)
0
0.00000e+000
-1.75821e4001
-3.030842+001

7.872528-

—4.30387e+001
-5.576402+001
24313e:001

~2.121262+001

cB: Ksb-1
W T 57
MIN : 32

FILE: HE|H Ol

UNIT: N/mme

DATE: 07/03/2020
VIEW-DIRECTION

(a) st=A&H(1.50 kN)

MIDRS/:
ECST-PROCESSOR.
BEAM DIAGRAM

MIDAS/Civil
EOST-PROCESSOR
BEAM DIAGRAM

AXIAL SHEAR-

1.44278e+000
1.16833e4000

2.38111e+000
2.0024¢e+000
£.93883e-001
€.18434e-001
3.44586e-001

1.6132024000
1.22515€+000
2.364502-001

4.472342-001 0.0000024000

9.00000e+0 -2.038102-001
-3.29877e-001 -4.783522-001
.181332-001 ~7.52807e-001

-1.108792+000
~1.4854424000
-1.8841024000

SCALEFACTOR=
2.6710E+000

SCALEFACTOR=
2.€710E4000

7/03/2020

VIEW-DIRECTION VIEW-DIRECTION

MIDRS/Civil MIDAS/Civil
ECST-PROCESSOR POST-BROCESSOR
BEAM DIAGRAM DISELACEMENT
MOMENT-y RESULTANT

s.266072-001 3.82538e 4001
+.23824e-001
3.21240e-001
2.18857e-081
1.15873e-001
9.00000e+000
-2.sa851e-002
-1.92178e-001
-2.94861e-001
~3.97585e-001
-5.00228e-001
L02s12=-001

3.47762e4001
3126854001
2.7820983001
2.43433e+001
2.08657e4001
1.73881e4001
1.33105e4001
1.0432884001
&.55523+000
3.47762e4000
0.00000e+000

SCALEFACTOE SCALEFRCTOR=
2.€710E+000 2.€7L0E+000

CB: KSD-1 wsD-

WX 23 3

MIN : 32

FILE: WE|HjO]- EEHO|~

DNIT: Ki‘m m

DATE: 07/03/2020 DRTE: 07/03/2020
VIEW-DIRECTION VIER-DIRECTION

(e) FEHE (f) A

[O8 V-15]AI28 HIA(HDH 1) PX0A-KDS B OIF



228+« +« ACZ[H|OIE EX|F RAIES Al FHHY7|E X HELT 7f2Zo| 2ot A7

MIDAS/Civil
‘BOST-PROCESSOR
BEAM STRESS

]

COMBTIED (Max)
1.12356e+001
0.000002+000

~2.70858=+001

6261764001
-6.5427424001
-5.4583284001

375924002

.2282524002

4203024002
-1.6125624002
-1.8042222002

~1.9855824002

SCALEFACTOR=
1.7649E+000

FILE: WE|H]Oj~
UNIT: N/mm

DATE: 07/06/2020
TRR-DTRRCTTON

(a) st=AHsH(2.28 kN)

MIDAS/Civil
20OST-PROCESSOR

BEAM DIAGRAM

ervil
POST-PROCESSOR
BEAM DIAGRAM
AXTRL seEaR-z
3.60855¢+000 2.18854e4000
3.02173e+000 1.7722824000
2.43852e+000 1.35601e4000
.e4glleronn 9.357452-00L
1.26130e+000 5.23875e-001
£.74450e-001 6.0000024000
0.00000e 4000 -3.050542-001

—4.55133e-001 ~7.25321-00L

5584e+000 -1.141582+000

-1.67276e+000 ~1.5578524000

-2.25957+000

-L.97412e4000
~2.84€3824000 ~2.3503%2+000
SCALEFACTOR= SCALEFACTOR-
1.7¢45E4000 1.7845E4000
ca: wsp-2 KSD-2
ey I
B 15
EEELE FIE: EEHo
wn P
07/03/2020 074032020

MIDRS/Civil MIDAS/Civil
' ||, 2OST_PROCESSOR; SPOST FRICESON
BEAM DIAGRAM DISPLACEMENT
MOMENT-y RESULTANT

7.984512-001 5.78545e+00L

<.43061e-001 5.26318e 4001
4.87671e-001 4.73686e 4001
3.32280e-001 4.210542 4001
1.76950e-001 3.684220 4001
0.00000e+000 3.15781e 4001
-1.33860e-001 2.€3155e 4001
-2.852802-001

-4.44570=-001

21052764001
15789564001
.o00eLe-001
—7.55451e-001

1.052642+00L
5.2631824000

-9.103412-001 0.000002+000
SCALEEACTOR=

1.7649E+000

SCALEFACTOR=
1.7643E4000

cB: ksp-2 : xsD-2
= T
52 1
ECELE EETTE
A
0770372020 o7/03/2
VIEW-DIRECTION VIER-DIRECTION

(e) FEHE (f) A

[O8 v-16] A2Y HIA(EHR 1) XA -KDS TEHEY OFF
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(2) ©9 case 2 A&

Agstal, oF Helld Ao 47kx dA s

(28 V-171914 (29 V-20]17+A] =t

A
3% 742 H8% PRI Aot
=
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(a) st=AH&H(1.60 kN)

MIDAS/Civil
ECST-PROCESSOR

BEAM DIAGRRM

8

AXTAL
2.55075e4000
2.17007e4000
1745384000
1328704000

020152001
4.97331e-001
00008024000

-3.340362-001

~7.747182-001

-1.1954024000

-1.616092+000

~2.036772+000

SCALEFACTOR=
4.2147E+000

cB: ElmaEs=

WX ;14

MIN : 3

FILE: EEIHOl-

DNIT: BN

BATE: 07/03/2020
VIEW-DIRECTION

MIDAS/Civil
& E0ST-PROCESSOR

BERM DIAGRRHM

voMENT-y
5.64804e-00L
1.54207e-001
3.43608e-001
2.33012e-001

1.22115e-001

-4.30572e-001
-5.411692-001

s1766e-001

SCALEFACTOR=
4.2147E+000

e
=3

B
g
ER

EELE
a1

DATE: 07/03/2620

VIER-DIRECTION

(e) IEWHE

[O8 V-17] A28 HAH (23 2) P -EMIF

(f) A

MIDAS/Civil
BOST-PROCESSOR
SE3M STRESS

COMBINED (2

x)

5.2224224000

-5.153242 4001
-5.564702+001

755724001

-7.5864424001
-2.38731e+001
SCALEFACTOR=

4.2147E4000

5
32
EEEEN

i
07/03/2020
~DIRECTION

VIER:

MIDRS/Civil
POST-PROCESSOR
BEAM DIAGRAM

SHERR.

1.5458124000
1.25173e+000

-1

s542+000

SCALEFRCTOR=
2.2147E4000

HEHIO|
=

07/03/2020
VIEW-DIRECTION

MIDAS/Civil
EOST-PROCESSCR

DISELACEMENT
RESULTANT
24243184001
2.20392e400L
15835304001
1.76313e400L
1.54274e+001
1.32235e 4001
1.10198e+001
s.815672 4000
611754000
1.40784e+000
2.20352e 4000
0.00000e+000
SCALEFACTOR=
3214784000

\TE: 07/03/2020
VIEW-DIRECTION



(a) st=AH&H(1.22 kN)

[Od& v-18] Al2E

MIDAS/Civil
BOST-PROCESSOR

BEAM DIAGRAX

AXTAL
1.8876404000
1.6734824000
13488524000
1.02520e4000
7.01055e-001
3.78508e-001

-1.5€797=+000

SCALEFACTOR=
5.4500E+000

cm: QEA

mY 1
MIN : 3

EECCE
it

MIDAS/Civil
ERS

_sosT-eRocessoR
__BE DTSR

ocESSOR

HOMENT-y
3.32367e-001
3474880001
2.€2528-001
1.77608e-001
5288840002
00000024000
771511002
-1.€2071e-001
~2.46591e-001
-3.31510e-001
-1.1€830e-001
-5.01750e-001

DATE: 07/03/2020

VIER-DIRECTION

(f) A

HIAI(EH 2) FERM-QEA

2

Xk
=

MIDAS/Civil
EOST-PROCESSOR.
BEAM STRESS

COMBINED (Max)
4.347€324000
0.00000e+000

-4.58363+001

210824001
-5.3382284001

—&.4855224001

SCALEFACTOR=
5.4300E4000

EEELE
N/mm*

07/03/2020
VIEW-DIRECTION

MIDAS/Civil
POST-PROCESSOR
BEAM DIAGRAM

sEERR-

1.182592+000
5.57548e-001
7.325062-001
5.074€52-001
2. 62424

0. 0000024000
-1.€7655e-00L
-3.92701e-001
L 1774ze-001

2. 42783e-001
-1

75284000
-1.28287e4000

SCALEFAGTOR=
5. 43008400

ECE TN

07/03/2020
VIEW-DIRECTION

MIDAS/Civil
EOST-PROCESSOR

DISPLACEMENT
BESULTANT
18611504001
16518604001
15227824001
1.353572400L
1.18437e4001
10151724001
&.45979e+000
&.7678324000
5.0758724000
3.38352e+000
1.6515624000
0.00000e4000

SCALEFACTOR=
5.280084000
CB: RE|=
T
1
ECCEE
UNIT: mm
DATE: 07/03/2020

VIEW-DIRECTION

=l



232+ -+ UBHOE| MY SX| e A QHHEIRY|E

e
rot

re
-

[38 V-19] A|l2H

St A 8H(1.50 kN)

MIDRS/Civil
BOST-PROCESSOR

prees
:

£441124000

8.53552e-001
4.592730-001
0.0000024000
-3.322852-001
-7.27564e-001
-1.12284e4000
-1.51812¢+000
%

134024000

SCALEFACTOR=
4.488184000

TNIT: kN

MTDRS/Civil
POST-PROCESSOR
_ BEam DracRAM

HOMENT-y
5208522001
1.261122-001

3

22722-001
2.15432e-001
1.14582e-001

—&.12285e-001

SCALEFACTOR=
4.4851E+000

2
ECEEE
Py
o7/03/2020
VIER-DIRECTION

HIA (23

(f) A

2) PEOHA-KDS B

XF
=

wIDRS/Civil
_POST-FROCESSOR _
sz seess
‘COMBINED (Max)
s.3522184000
0.6000084860
~L.ozss0es001

~1.7824gm001
-2.551028+001
~5.31558=001
-4.076142+001
—4.2387084001
-s.601262+001
-~c.3832224001
-7.126382+001

—7.28844e4001

SCALEFACTOR=
4.4891E+000

" VIEw-DIRECTION

MIDAS/CIvil
EOST-PROCESSOR

1.450302+000
1.17438e+000

2.98395e-001

9.000002+000
-2.054032-001
-4.81354e

oL

-7.57304e-001
=
-1.308212+000
1585104000

32524000

EFACTOR=
4.4891E+000

07/03/2020
VIEW-DIRECTION

MIDRS/Civil
EOST-PROCESSOR

ISELACEMENT
RESULTANT
2.27611e+00L

1524001
1.96227e 4001
1.65535e 001
1.44e83e 4001
1.24182e4001
1.03460e+00L
8.27677e 4000
&£.20758e 4000
4.13938e4000
2

s18e+000
0.000002+000
SCALEFACTO
4.4801E4000

e
0770372020
VIER-DIRECTION

= e



MIDAS/Civil
BOST-BROCESSOR
sERM STRESS

COMBINED (Max)

€.7878ae4000

1
38786504001
-5.01802e4001
61573524001
2867524001

-8.43611e4001
~9.5754724001
-1.0714z4002

-1.18582e4002

SCALEFACTOR=
2.9771E2000

cB: msD-2

 N/mm®
DATE: 07/03/2020

MIDAS/Civil

(a) st=AHsH(2.28 kN)

BOST-EROCESSOR
BEAM DIAGRAM

EOST-PROCESSOR
BEAM DIAGREM
AXIAL SHERR-:
3.6521084000 2.186062+000
3.058672+000

1.778308+000
1.360532+000
oL
5.245308-001

2.465234000
1.87180e4000
1.27836+000

5.42759

£.948282-001 0.000002+300

0.00000€+4001
-5.01541e-001
-1.0853824000

-3.10547e-001

~7.22316e-001
-1.146082+000
~1.5€3852:000

16838124000
~2.28224e4000 ~1.381622+000
~2.878884000 -2.3393924000
SCALEFACTOR= SCALEFACTOR=
2.9771E+000 2.8771E2000
ca: xsD-2

FILE: FEIBIOl-
mIT:

ey

MIDRS/Civil MIDRS/Civil
S 2OST-PROCESSOR EOST-PROCESSOR.
DISPLACEMENT
RESULTANT

£.017962-001 3.4320624001

£.452452-001

4.887022-001

3.120082+001
2.2080824001

3.32156=-001 2.4880524001

1.75€082-001
0.00000e+000

2.1840424001
1.87203e+001

~1.37484e-001 1.56003e+001

-2.54031e-001

1.2480224001
9.360172+000

4n11s4000

-7.63870e-001 3.1200€2+000

0.00000e+000

-9.202172-001
SCRLEFACTOR=

SCALEFACTO!
2577184000

2.9771E4000

FIlE: ZE|H|O]

UNIT: mm

DATE: 07/03/2020
VIER-DIRECTION

o
DATE: 07/03/2020
VIEW-DIRECTION

(e) FEHE (f) A

[O8 v-20] AlAY HIA(EHE 2) XA -KDS TEHUOIT



MM
=l

234+« o« AD[H|OIE] EX| RX|E4 Al FEEHT|

(3) @+ case 3 A&

A ZALol| A A QFeE A]2~E H]A 7]
AL, o Hoa At 4714
(28 V-21]914 [28 V-24]o07}A] =)



(a) st=AH&H(1.60 kN)

P0ST-PROCESSOR
" Bem DIAmRAM
WTAL

2.6216224000
2. 1562424000
1.770872+000
3454524000
.20108e-001

-7.814052-001
-1.208782+000
-1. 6321624000
~2,0575424000

SCALEFRACTOR=
4.51308+000

SRS NEE E3
i
A2 H O]~
"
07/08/2020
VIEW-DIRECTION

MIDAS/Civil
BOST-FROCESSOR
. ERH DIGRIY
MOMENT-y
5.
14.55758-001
3.44341-001
2.32924e-001
1.21507e-001
0.00000=4000
-1.01328¢-00L
-2.12745e-001
-3.24162e-00L
~£.355752-001
-5.4¢69962-00L

58413e-001

75e-001

SCALEFACTOR=
4.9130E+0

(e) FEHE (f) A

[O8 V-21] A28 HAH(SH 3) PTOHM-EUT =

2

MIDAS/Civil
POST-PROCESSOR
sERM STRESS
COMBINED (Mas)

1.497452

0.00000+000
-s.4181124000
-1.63778e4001
-2.3335724001
-3.02940 001
-3.725238 4001
-1.421082 4001
-5.11689e4001
-s.e1272e 4001
-6.3085424001
~7.20437¢1001
SCALEFACTOR=
1.515084000

HE{H{ Ol
W/
07/06/2020

wioas/cavit
__ 2OST-PROCESSOR

SHERR-
1.551245+000

1.256042+000

~1.g35832+000

SCALEFACTOR-
4.3180E4000

MIDAS/Civil
EOST-PROCESSOR

DISE]

EMENT

RESTLTANT
2.07718e4001
18883560001
1.68952e+001
1.5106964001
13218564001
1.13301e4001
5.44177¢4000
7.5534204000
5.ges06es000

3.7767Le+000

SCALEFACTOR=
4.9190E+000

o B R
£
b
=5[]

m
07/06/2020
~DIRECTION

VIER

= olT



236+ -+« URAHOE| MY SX/ e A QHHERT|E

(a) st=AH&H(1.22 kN)

EOST-EROCESSOR
BEAM DIAGRAM
I

1.370832+000

10419924000
713150001
3843082001
.00

0008 +000
-2.73374e-00L

-€.022158-00L

310562-00L

-1.2598024000
-1.58874e+000

SCALEFACTOR=

MIDAS/Civil

ST

EROCESSOR

MOMENT-y

4.34738¢

o
453892-001
2.632592-001
1.775202-001
s.172032-002
0.000002+000
-7.5e3872-002
-1.54382-001
01
-3.36817e-001

~2.51178e

-4.226572-001

5.0z

-0t

SCALEFRCTOR=
£.39386E4000

BE[H( Ol
Wm

07/08/2020
VIEW-DIRECTION

(f) HthAA
HIAI(EH 3) FEOM-QEA

Xk
=

spas/CIvLL
EOST-FROCESSOR
BERM STRESS
‘COMBTNED (Max)
3.538932+000
0024000

-1.23816e4001
17788 Tes001
—2.3185924001
-2.26031e4001
-3.4010284001
3.91174e4001
-1.4524

4001
-5.023172+001
-5.563598+001

SCALEFACTOR=

€.3836E+000

ECE TR
/e
07/06/2020

MIDAS/Civil
EOST-BROCESSOR
BEAM DIAGRAM

SHERR

1.18792e4000
s.61814e-001
7.35702e-001

096n12-001

B
2.834952-001

a00o0e+000

-1.073L42+000

-1.23925¢+000

SCALEFACTOR=
£.333684000

VIEW-DIRECTION

u
DrseraceumrT
[—
ssa13es001

1.452844001
1.3075624001
1.1622724001

1.01e88

&.717052+000
7.26421e4000
5.8113724000
3.3585284000
2.40568e+000
1.4520424000
0.00000s+000

SCALEFACTOR=

5.3936E4000

o2 QE[=
X : 3t

MIN : 1

FILE: H2[H|O|-
OHIT: mm

DATE: 07/08/2

VIEW-DIRECIION

=



MIDAS/Civil
EOST-FROCESSOR
BEAM STRESS

g

COMBINED (Hax)
4.324040e4000
0.000008+000

-8.77577e4000

-1.532592+001
-2.1876084001
-2.34261e4001
-3.45762e4001
-1.15263e4001
-4.50764e4001
-5. 4626504001
-6.11786e4001
6. 7726784001
SCALEFACTOR=

5.206884000

cB: w501

o

N ;25

FiE: WEHOL-
W/t
01/08/2020

VIEW-DIRECTION

(a) st=AH&H(1.22 kN)

EOST-PROCESSOR

MIDAS/Civil
POST-PROCESSOR

BEAM DIAGREM

SHEAR-
1.45563e+000
1.1786204000
5.01600e-001
€. 245850001
3.475692-001
0.000002+000

342082-001
-1.13422e5000
-1.31852e4000
-1.551542+000

-1.5342024000

-1.334172 4000
SCALEFACTOR=
5.2368E+000

SCALEFACTOR=
5236884000

cB: xSD-1

S 3
a5 1

FILE: HEJH| Ol FILE: EEH O]~
Rl ouTT: R

: 07/08/2020 DATE: 07/08/2020

W-DIRECTION VIEW-DIRECTION

MIDAS/Civil MIDAS/Civil

& E0ST-EROCESSOR EOST-PROCESSCR

BEAM DIRGRAM DISPLACEMENT

RESULTANT

HoMENT-y
5.32523e-001
4.27663e-00L
3.23003e-001

1.8511204001
1.7737524001
15863724001
1.4180024001
12416224001
1.0e4252+001
5.56573=+000
7.084882+000
5.3212424000
35474524000
1.7737524000

0.0000024000

SCALEFACTOR=
5.2388E:000

SCALEFACTOR=
s.2388E4000

B: KsD-L B: KSD-1
7 X : 38
2 MIN : L
HEIHI O~ FILE: EE|H|O|~
E THIT: T

Mim
DATE: 07/06/2020
VIEW-DIRECTION

(e) FEHE (f) A

07/08/2020
TRECTION

[O8 v-23] AlAY HIA(EHE 3) XA -KDS FEHUOIT



238 es e

Ae|H|olE HXet

TRES Al AHEYHI|E

&tz A 8H2.28 kN)

smas/civt
sEA DracaM
e
3.6828704000
3.0843584000

24867204000

0.000008+000
~5.03831e-001
-1.102062+000
-1.700152+000
~2.25832e4000
~2.89645e4000
SCALEFACTOR=
3.432080000

MIDAS/Civil
@ EOST-PROCESSOR
BEAM DIAGRAM

3.320672-001
1.747012-001
0.000002¢5:

-L.400322-001

~2.973582-001

-4.547642-001

-5.263642-001

SCAIEFRCTO!
3.4220E4000

o7/08/2020
VIER-DIRECTION

(e) IEHE

V-24]

A AE

HIA (23

0163

(f) A

3) PXEOAM-KDS FT=t

MIDAS/Civil

BOST-PROCESSOR

BEaM STRESS

COMBINED Max)
5.67414=4000
0.000002+000
-1.37838e 001
-2.3527884001
~3.326192+001
-1.258580 001
-5.272082 4001
-6.24639+001
7. 21878001
-5.1931824001
-5. 1665724001
-1.014002+002

CALEFACTOR=
3.4320E40!

o2
a7/08/2020

VTEW-DIRECTION

MIDAS/Civil

POST-PROCESSOR
BEAM DIAGREM

SHERR-

2.20140e4000

1.36373e4000
5. 448852-001
5.26062e-001

0.000002+000
-3.11€082-001

7.30835e-001
-1.14527e4000
-1.56eL124000
-1.58834e+000

-2.405772+000

SCALEFACTOR=
3.482084000

EEE TN
97/06/2020
VIEW-DIRECTION

MIDAS/Civil
EOST-PROCESSOR
DISPLACEMENT

RESULTANT
2.93446e4001
2.
2.400922+001
2.13415e4001
1.867388+001
1.600628+001
1.3335e+001

1.06702e4001

=001

5.003052+000
5.3353824000
2.667682+000
0.000002+000

SCALEFACTOR=
3.482084000

uIn
FIL
UNIT: Em

DATE: 07/06/2020

VIER-DIRECIION
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240+« + + HC[H|OIE EX|F RAIES Al FHAY7|E X HELT 7fZo| Bet A7

MIDAS/Civil
‘BOST-PROCESSOR

BEAM STRESS

COMBTIED (Max)
4.60871e+001
3.416792+001
2.228862001
1.0328424001
00000024000

3308124001

5428324001
~3.7387624001

—4.8286824001
&.1196124001

.310832:001
-2.5024624001

SCALEFACTOR=
5.6399E+000

/mm®
07/06/2020
DTRRCTTO

(a) st=AH&H(1.60 kN)

MIBAS/Civil MIPAS/Civil
EOST-EROCESSOR. POST-FROCESSOR.
BEAy DIAGRAM BERM DIAGREM

axTAL sEERR-z

23087524000 1.232352+000

2.385162 000 5.716328-001

1.523582000 7.104132-001

4.

1.4819%24000 §1942-001

1.040412+000 L879762-001

$85202-001 0000024000

-3.38862e-001

-5.856812-001
-2.568002-001

.11812e+000

3424000

—~2.050702 4000 405624000
SCALEFACTOR=

5.8385E4000

SCALEFACTOR=

8
n
’.—g
M
U
]

07/06/2020
VIEW-DIRECTION

07/06/2020
DIRECTION

MIDAS/Civil MIDAS/Civil

EOST-PROCESSOR. BOST-PROCESSOR.

BEAM DIAGRAM 'DISPLACEMENT
RESULTENT

MOMENT-y

4.71582e-001 1.31167e 4001

3.690852-001 16489724001

665278001 1.48227e+001

1.6389%-001 1.317582+001

5.147142-002 1.1528824001

0000004000 s.581820 4000
435840001 £.23885¢4000
-2.461122-001 £.5578824000
4.54081e5000
3.2599424000

168

7e+000

—£.5e223e-001 0.000002+000

SCALEFACTOR= SCALEFACTOR=

5. 539584000 5838584000

2 £

12 1

B2 O~ B2 O~
w m
07/06/2020 DATE: 07/06/2020
DIRECTION VIEW-DIRECTION

(e) FEHE (f) A

[O8 v-25] AIA2Y HIA(=ZE 2F) PN -EUTIS=Z SHOLF



[O& v-26] Al

| >

Ell

MIBAS/Civil
EOST-EROCESSOR.
BERM DIAGRAM

axTAL

2.16512e+000

1.624552+000
1.4840724000
1.1435424000
8.03011-001
1.62494e-001
0.000002+000

.18571e-001

240154000
~1.5208224000
SCALEFACTOR=

7308184000

25
WX 14

MIN : 3

FILE: HE|H|O}~

THIT:
DATE: 07/06/2020
VIEW-DIRECTION

MIDAS/Civil
ST-BROCESSOR
BEAM DIAGRAM

2.040638-001
1.25187-001

4.631142-002

0.000002+000

20672-001
—4.26842e-001
—5.055182-001

SCALEFACTOR=

7.3081E+000

07/06/2020
VIEW-DIRECTION

(f) HthAA
HIA(=% 23) PN -2E2

MIDAS/Civil
‘BOST-PROCESSOR

 eemtsmEss
(COMBINED (Max)
3.55377e+001
2.6388524001
1.71583e 4001
7.87005=4000
0.000008400

0403484001
~1.959762+001

Le73E32+001

.77E0=+001
~4.71652e4001

L635442:001

—6.5583624001
SCALEFACTOR=

7.3081E+000

07/06/2020
TRR-DTRRCTTON

MIDAS/Civil
POST-FROCESSOR.
BERM DIAGREM

saERR.

452520001
7.843988-001
5.435030-001
3.426

001
1.41715€-001
o

00002+000
~2.€0073e-001
.602¢32-001

.618622-001
-2.£27562-001

L063652+000

-1.2ea54e4000
SCALEFACTOR=

7.3081E+000

B 2E=

wx:3
MIN : 12

FIiE: HE|H0)~
UNIT:

DATE: 07/06/2020
T VIEW-DIRECTION

MIDAS/Civil
ST-PROCESSOR
‘DISPLACEMENT

RESULTANT
1.3975424001
1.27086e4001
1.14377e5001
1.0166824001
©.295952+000
7.62513e 4000
£.3582824000
5.0834224000
3.81257e+000
2.5417124000
1.27086e4000

0.000002+000

SCALEFACTOR=
7.3081E+000

DATE: 07/0/2020
VIEW-DIRECTION




242+« +« HC[H|OIE EX|F RAIES Al FHAY7|E X HELT 7f2Zo| Bet A7

MIDAS/Civil
‘BOST-PROCESSOR
BEAM STRESS

COMBTIED (Max)
4.33110+001
3.21101e+001

5.7085204000
0.000008+00
2683104001
~2.388324001
.50847e4001

50332001

285624001

-5.7486424001
2697284001

~7.9858024001

SCALEFACTOR=
£.0006E+000

07/06/2020
TRR-DTRRCTTON

(a) st=A&H(1.50 kN)

MIBAS/Civil MIPAS/Civil
EOST-EROCESSOR. POST-FROCESSOR.

BERM DIAGRAM BERM DIAGREM

axTAL saERR.
373024000 1.15718e+000

24
5.118342-001

£.664302-001

2.2229104000
1.8075224000
1.3929324000
5.778332-001
5.629420-001
0.00000e $000

4.211462-001
758028-001
00002+000

3. Lsgese-001
_E0230=-001
-8.055742-001
-1.0505224000

.67041e-001

.820332-001
-1.0870284000

-1.5120284000 -1.2962624000
~1.82701e 4000 ~1.54161e4000
SCALEFACTOR= SCALEFACTOR=

€. 000884000 £.0008E+000

MIN : 12
HE|H O~
UNIT:

VIEW-DIRECTION VIEW-DIRECTION

MIDAS/Civil MIDAS/Civil
EOST-PROCESSOR. ST-PROCESSOR
BEAM DIAGRAM 'DISPLACEMENT

RESULTENT

MOMENT-y
1.702782+001

1.5479984001
1.39318=4001
1.2383524001
1.08360840

4.42696e-001

3.463928-001
2.5003%2-001

1.537856-001
+001

5.748192-002
5.287362+000

7.73857e4000
6.1916724000
4.6435824000
3.0858924000
1.5479524000
0. 0000024000

0000004000
35128001
_314222-001
~3.27732e-001

—5.203382-001

—6.1ee42e-001
SCALEFACTOR=
£.0008E+000

SCALEFACTOR=
£.0008E+000

o

X

MIN

FILE; S| H)O}~

ONIT: BN

DATE: 07/06/2020
VIEW-DIRECTION

(e) FEHE (f) A

DATE: 07/08/2020
VIEW-DIRECTION

[d= v-27] AIAE HIA(SH 27) FIHM-KDS ZFHS0IT



(a) st=AHsH(2.28 kN)

MIDAS/CEviL
FOST-EROCESSOR

AxTaL

2.637902 4000
2.2225124000
1.80752¢+000
1.3928324000
£.77933e-001
5.62842e-001
0.000002+000
670412001
320332001
-1.0870284000
.512026+000
-1.52701e 4000

SCALEFACTOR=
€. 000884000

VIEW-DIRECTION

MIDAS/Civil
EOST-PROCESSOR.
BEAM DIAGRAM

MOMENT-y

Le5985e-002
0.000002+000

1105e-001
-3.459582-001
L508102-001

6.356632-001

—7.20515e-001

—8.25368e-001
SCALEFACTOR=

4.0038E4000

07/06/2020

[O8 V-28] A28 HIA(=

7 VIER-DIRECTION

MIDAS/Civil
0ST-PROCESSOR
 eemtsmEss

(COMBINED (Max)
5.4585204001
1.6160624001
3.1356024001
1.4551424001
0.000008+00

8057224001
-3.5962424001
.z6e7024001

847164001

-2.6276224001

0308125002
~1.1938524002
SCALEFACTOR=

4.0038E+000

07/06/2020
TRR-DTRRCTTON

MIDAS/Civil
POST-FROCESSOR.
BERM DIAGREM

saERR.

1.7474324000
1.3782684000
1.6080824000
£.395262-001
2.707582-001
2.000002+000
—4.e7575e-001

-2.367472-001
-1.205524000
-1.5750324000

442524000
—2.31342e4000

SCALEFACTOR=
4.0038E+000

VIEW-DIRECTION

MIDAS/Civil
BOST-PROCESSOR.
‘DISPLACEMENT

RESULTANT
2.5520284001
2.32002e4001
2.05202e4001
1.55601e4001
1.62800e4000
1.38200e4001
1.16001e4001
9.2800724000
5.560052+000
1.6400424000
2.3200204000
0. 0000024000
SCALEEACTOR=
4.0038E 4000

DATE: 07/0/2020
VIEW-DIRECTION

(f) A

5 23P) FX04-KDS FTEHEOIT
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(1) & case 1 A&

2.3mm FA2 71E AMZEE @ case 1S ZHE A ZAF Ao A4 M A 7]
Hoto] x| Ao disiA FAEEZ 2Alsh Ao ddg 9 FHoeEg
FHEA Y HAAS AEste] (B V-4l Gtk

<H V-4> A28 |=|I71I2I FEOA{0) E THHE XNE dlu -

™M Case 1 H§ A|
::;1:2?:'[5" wiaeiy | KDS 2160 00 | KDS 21 60 00
sz 71z | sz oz | YA NE O | WUHF NE @

A =7 -140.8 MPa | -107.9 MPa -132.1 MPa -199.6 MPa

EQH SRR -1248 MPa | -954 MPa -117.0 MPa -177.4 MPa

; AR +8.3 MPa +6.7 MPa +7.9 MPa +11.2 MPa

SRl -1.59 kN -122 kN -1.50 kN -2.26 kN
i =87 -20 kN -1.54 kN -1.88 kN -2.84 kN
B BAY 2.54 kN 1.95 kN 239 kN 361 kN
x | =5 1.6 kN 1.28 kN 1.58 kN 239 kN
g Z:: SRl 1.7 kN 1.28 kN 1.58 kN 2.39 kN
2 | 77| BAKY 0 kN 0 kN 0 kN 0 kN
g | FHM | 064 kN-m | 049 kN-m 0.60 kN - m 091 kN m
i 2H | 056 kN-m | 043 kN-m 053 kN - m 0.80 kN - m
E | ZAx 0 kN -m 0 kN-m 0 kN-m 0 kN-m
SRl
A|CHA 7 40.77 mm 31.20 mm 38.25 mm 57.90 mm
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A AP A AEE dejuole HE Al 2E vA el T case 1= A

a

o, AR AEe] WSS

|

102 Uep,

; KDS 21 60 00 3.1 (3) vjA #

D B A AFE BAAAY sks VI - A 146, EA 1.64

A 2.15

4

Dz

P
I

Add stz 71 - FAA 190,
 KDS 21 60 009] #dsts 7€ © - 44 1.55,

A 175
A 1.16

4

Dz

4

hyE

» KDS 21 60 009 #dsts 71 @ - 34 1.03, =

N
ol

ofo

715 (% 125 MPa)

: KDS 21 50 009 &4

s 71 © - FAAAA

: KDS 21 60 00¢] =4

of &A% 30 mmE %23

e

Njo

1o

]_

D A7 B A
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H2IH|OIE] ARt FRIE Al QHHEAT|

A

r
olo

(2) ©H case 2 H£&

46mm FAL zt+=
A 718 2 A

E:IJ,]. Tﬁ

A9 AR Beltel (3

7]

LF%E

Abzk

o

3 U case 28 ZH= A AP A|QF Al 2AH
o] thajA RAEE B Ho gy 2 X
V-5l Ae2lskd

H]

olo

<HE V-5> A|AHY H|AS PXO{Ai0f [E T U NF Hlu -
ot Case 2 M § JLI
FREEE QE|A KDS 21 60 00 | KDS 21 60 00
H| A| = A CH H| A| =4 CH HASIE 7= HAstEs 7|1=E
35 712 35 71E ® @
E| = -840 MPa -64.7 MPa -789 MPa -1185 MPa
C _
QH =8 -73.7 MPa -56.4 MPa -69.2 MPa -104.6 MPa
o
= AR +52 MPa +6.7 MPa +50 MPa +6.8 MPa
S| -1.59 kN -1.22 kN -1.50 kN -2.26 kN
=
| == 220 kN 154 kN -188 kN -284 kN
BALXY 2.54 kN 1.95 kN 2.39 kN 361 kN
o | ™| TFEM 16 kN 1.28 kN 158 kN 239 kN
| G| =TIy 17 kN 1.28 kN 1.58 kN 239 kN
H |
| ZARRY 0 kN 0 kN 0 kN 0 kN
8| 22X | 064kN-m| 049 kN-m 060 kN m 091 kN - m
=]
ol TEHM 056 kN-m | 043 kN-m 053 kN +m 0.80 kN - m
E | A 0 kN-m 0 kN - m 0 kN-m 0 kN:-m
TEM
A CHH & 24.24 mm 18.61 mm 2276 mm 3432 mm




AZAN A A AeHlole 4G A2 A A0 4% BR cae 29 4
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GASNE 27l A RS FRAES 2sh GO AR 4A S

=
AN 28 g0 BEel R AFe] FEAHS 24}

rir

W, ofN i o

g 2, A=/ 3)
P HA AR Z HAAAY okF 71 - FAA 244, FHA 278
P QB2 HARAY s ZlE - AA 317 FEA 363
+ KDS 21 60 009 #dsts 71 @ - 24 2,60, 34 2.96
 KDS 21 60 009 #dsts 7= @ - 38A 173, 34 1.96
- AR sEeHe VTSR ste 4 EE A sEsY vtk
Z A
: KDS 21 50 009 31&5% 71=(3 125 MPa)
- A A A4
» KDS 21 60 009] #dsts 71 @F Askal 8§44 30 mm v
o7 uAy

]
]
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P
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(3) ¥ case 3 A&
46mm FAY WE FHBZE @ case 32 2= A ZAL A A AH H]
A 71EQre] x| Aol s FAEE wAe Ho dHy 9 o
53} R HAHAS Gt (F V-6 A 3A

<H V-6> A|AH" HAH P00 E ZHHE X XMF Hiu -
™ Case 3 M§ Al

FREEE QE|A KDS 21 60 00 | KDS 21 60 00
H| A| = A CH H| A| = A CH HAslE 7|= AT 7|=E
o5 7|E 5tE 7|E ©) )
| SRl -720 MPa |  -55.6 MPa -67.7 MPa -1014 MPa
C _
j TExY -62.8 MPa -48.1 MPa -589 MPa -89.0 MPa
o
H ZAHKY +45 MPa |  +3.8 MPa +43 MPa +5.7 MPa
S| -1.59 kN -1.22 kN -1.50 kN -2.26 kN
=
| == 20kN | -154 kN 1188 kN 2284 kN
BALXY 2.54 kN 1.95 kN 2.39 kN 361 kN
o | ™| TEM 1.6 kN 1.28 kN 1.58 kN 239 kN
| G| =TEXY 17 kN 128 kN 1.58 kN 2.39 kN
H |
| ZARRY 0 kN 0 kN 0 kN 0 kN
8| 2= | 064kN-m| 049 kN-m 060 kN * m 091 kN - m
=]
ol I | 056 kN-m | 043 kN-m 053 kN + m 0.80 kN - m
E | A 0 kN -m 0 kN-m 0 kN -m 0 kN-m
Ty
A CH A & 20.77 mm 15.98 mm 19.51 mm 29.35 mm
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AZAW A AzWolE Ag A2E A N B case 32 A5
FEANES ANG AFE DL 2o AE A wALYe

|

O

3% 27 dalA AR FRPEE 235 Fkovt A 4
vherse,

- AHg AR BHLHS FRYREG 2 %L

- W PEAEE )FOE s LS 2EZ WANYY 3 KDS

21 60 00¢] #Aets 715 @A T

D HA SR vAAGY o5 71E - FAA 285, A 3.26
D LEZ WA sk 71 - FAA 369, EA 4.26
: KDS 21 60 009 #dsts 7= O - 3A 3.03, s34 343
 KDS 21 60 009 #dsts 7l @ - 3A 2.02, 34 2.30
- AR sE&sHe VIELR e A% Ee A §E3Y vte
2 A
: KDS 21 50 009] &]&39 71=(3 125 MPa)
- Ay A

P 47HA Adelks 2 EFolAM sEA A 30 mm v ® B
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(4) @ case 29 FAHEAA #&
G case 20 FRAHEAGANE F713F dHolE AL A
TZENA Ao e FAEZ wAe Ho gHE 9 o &H SR
o] AYPARALS A st (B V-7)o Agstdth

[
"
=

<E V-7> AIAE H[HQ| FXOIAO| [E EHEE o NE HIE -
S™ Case 22 =EEZI X§ Al

FREEE QE|A KDS 21 60 00 | KDS 21 60 00
H| A| = A CH H| A| = A CH HAslE 7|= AT 7|=E
35 712 | 83 7E o) @
| 2 -850 MPa |  -655 MPa -79.9 MPa -119.9 MPa
C _
QH 8 -62.1 MPa | -47.6 MPa -583 MPa -87.9 MPa
o
H ZAHKY +46.1 MPa | +355 MPa +433 MPa +65.0 MPa
S| -1.59 kN -1.22 kN -1.50 kN -2.26 kN
=
| == 220 kN 154 kN 2188 kN 2284 kN
BALXY 2.54 kN 1.95 kN 2.39 kN 361 kN
o | ™| TEM 16 kN 128 kN 158 kN 2.39 kN
| G| =TEXY 17 kN 128 kN 1.58 kN 2.39 kN
H |
| ZARRY 0 kN 0 kN 0 kN 0 kN
8| 2= | 064kN-m| 049 kN-m 060 kN * m 091 kN - m
=]
ol I | 056 kN-m | 043 kN-m 053 kN + m 0.80 kN - m
E | A 0 kN -m 0 kN-m 0 kN -m 0 kN-m
Ty
A Ch K 18.12 mm 13.98 mm 17.03 mm 2552 mm
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1% - 28 241, FEA 330, AAA
4.45

L QB2 AR 3% /1F - 94 313, £BA 431 AAA 577

» KDS 21 60 009 stz 71 @ - AA 257, A 3.52, BAA

473
: KDS 21 60 009] &43ts 71 @ - 44 171, A1 2.33, A
3.15
- AR FHESHYS VFOR e A4S BE A &Y nve
2 1y

» KDS 21 50 009] s1&39 71=(3 125 MPa)
- Aguw AR
M) AY8E 24 A HEHA 30 mm HTHOR A
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- © FAA, A 2 A BF 45%75mm(t=2mm) Aztate] =
3 )

[¢]
- Z4% SS400 (BHEAE ;=245 MPa, AL =400 MPa °]7%)
(4) AA sz

AlzE vAle] Fx2 AEE Sdste] A& AAsES AlLE wAlC AR
He A 294 ARAdo el ssd S7hdd 7180 KDS 21 60 00(H]
A B RAAIEE AAZIE) MM ke AdER % 2 AdstEel el
A o3t o] H&akdth

- A" " Al AR

: ¢k 3 kN(300kg)

- Adurg g AdEkE

: KDS 21 60 00(H1A B bHAAAE AA7IF) 9 1.52 At
- gk 2% 0.2 kN/m’ o]
DALY WA (g AAEE Agdde] Ho AAWA
2m*g sk 04 kN A&
- FAQstT TAY 1F 25 kKN/m” ol
DAY WA (A Egah o] AAEE Agdde] Ho AXWA

2mi Teek] 5 kN 44

AV

- 7ek F9E AT S8 Este] F 10 kNe AAlsEo R A
- wEpA, Al2F WA 9 T 5 kNe| AAlskge] Adsi, A 29
A ARAAW AR Al AZERAC = 23l AFsteor ALSER

7t A48 &P = 25 kNS Al



A o A = o (=13 =] initel
254+« ABHOIE] MX|QH SX|E4 A OFHEIQY|ZE O HEUD sjuo] Bet 47
Material Data
Sargral - o Section I |1 1 [ Box
Materlal ID I Mame  [35400 | - -
———— INV=IS ] =
Elasticity Data Name [AFZT | @user  ODB K2
Type of Design | Steal ~ sieal
Standard [KSI0-CIIS)  © Sect, Mame
e
be S = Buili-lUp Section
Concrete
Standard
i ke
Typ‘e of Mgtema\ - Cods
thotrapic
@ |sotropic Irtfotrapic 0B
Steal 3
Modulus of Elasticity @ 2 0500=+005 N/mmz2 H L mm
Poisson’s Ratio 03 B 5 il
s
Thermal Coefficient 14121 v mm
- : il 2 mm
Weight Density 3 W/mme c i
mm
[l Use Mass Density: 3 Nfmme/g 2 0 i
H Concrete
Modulus of Efasticty © 00000000 by frms
Poisson’s Ratio ]
Thermal Coefficient 0, 00008000 1273
Welght Density 0 wymime
Use Mass Density: 0 Wymimera M Consider Shear Deformation,

[O& V-29] HIXAL oA

(a) Mg EA

[ Consider Warping Effect{#th DOF}

(b) @™ 54

() sEAe Bu

-
—_— a
=t

(5) A4 A3

DIEECERE-E

ol
=

247k

OF AXO0HA =G

S XHi Ot

- =5,



(e) ShH24 -

[d& V-30] YHEE

MIBAS/Civil
EOST-PROCESSOR.
EEAN DT

MOMENT_y
1.44373e+000
11743424000

05sage-n01

370832-001

3.e2100

0.00000e+000
-1.g8e25e-001
~s.32518e-001
7.07411e-001
~5.76303e-001
-L.2¢520e4000
-1.514082+000
SCALEFACTOR=

5.€712E4000

MIDAS/Civil
OST-PROCESSOR
BEAM DTAGEAM
AXTAL
4.817Leer000
4.03423e+000
3.2513024000
2.42837e+000
1.g2545e+000
s.02512e-001

a00e+000
—z.e3338e-001
-1.ase27e4000
-2.229152+000
3.01212e4000
37850584000

SCALEFACTOR=

5.6712E4000

wIoRs/Caviy
st sTRESS

COMBINED (Max)

-5. 1850084001
-5. 4052884001
-7.61755e4001
-5, 5258384001
-1.203e1e4002
-1.42854e4002

cds4cesnn2

SCALEFRCTOR=
9.6712E4000

MIDAS/Civil
EOST-PROCESSOR.
BEAM DIAGRAM

sEEAR-z

2.112732+000
1.6524204000
1.272108 4000
£.517892-001
4314762001

-1.57008e+000
2.0

-2.51072e+000

0e+000

SCALEFRCTOR=
8.6712E+000

(d) siddz - o) Ads

MIDAS/Civil
EOST-PROCESSOR.
DISELACEMENT

BESULTANT
1.20848e4001

1.08z63e4001
9.9876324000
788014000

7.88032e 4000
]
5.4831324000

£.s8176e:

4.3845024000
3.2858
2.187258+000

1.08863e4000

000

9.000002+000

SCALEFRCTOR=
9.6712E4000

Al BEONA B - EAXIH M8
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3 P CIo-AlL
D Dy Dz
| CIR-ALL
R Ry O Rz
Aw

[3& V-31] ¥HE

MIBAS/Civil
BOST-PR( R

BEAM DIAGEAM
MOMENT_y

4441824000
.17521e4000
-0e2320-001
372552001

0000024000
L88€752-00L
.32€572-00L

L76€12e-00L
L2455%2+000
5145724000

SCALEFACTOR=
2.6858E4000

MIPAS/Civil
EOST-PROCESSOR
A

24000
4.03550e+000
3.25232e4000
2.4815e+000

1.8

s7e+000
5.02785e-001
0.00000e+000
Leass1en0L
4487324000
\223908+000
~01308e4000
7882504000
SCALEFACTOR=

5. esseEr000

MIDAS/Civil
POST-BROCESSOR
=AM sTRESS

COMBINED (Max)

1. 6204584002

set00l
4.4713%84001
o1

. 00000e+000
.3284824001
2617724001

.01851e4002
.31284er002

Lenelessnnz

SCALEFRCTOR:

5. g955E4000

MIDAS/Civil
EOST-PROCESSOR.
BEAM DIAGRAM

6830284000
L08846e-001

28220e-001
2485524000

SCALEFRCTOR=
.¢855E 4000

MIDAS/Civil
EOST-PROCESSOR.
DISELACEMENT

RESULTENT
L20542e4001
L0s584e001
25524000

7€e71e+000

708724000

L3e335e4000
-287528 4000
L 151658000
-0ss84et000
- 00000=+000
SCALEFACTOR=
5. £a52E4000

(f) NAAF - ARYAQ

X Al PEON 2} - VUXXE HE



MIDAS/Civil
POST-BROCESSOR
=AM sTRESS

COMBINED (Max)
1.43118e 4002
11887084002
5. cza07e 4001
7.3€7182 4001
5.052308+001
2.73741e 000

-4.20725e+001
-€.52213e4001

-5.83702e 4001

-1.11518e4002
SCALEFRCTOR=

1.€773E+001

(a) 29 (b) 4= - Ao 54

MIBAS/Civil MIDAS/Civil
ROCESSOR 2 EOST-PROCESSOR.

BEAM DIAGRAM

sEEAR-z
1.35805e+000
5.94513e-001

MOMENT-y
1.3308%2+000
1.11450e+000
5.55098e-001
£.833002-001
1.€7503e-001
2.51705e-001
a00e+000
0001

0.

4

3.856872-001
11435e-001
-5.27282e-00L
-1.08308e+000

-2.63752e+000
SCALEFRCTOR=
1.€773E+001

SCALEFACTOR=
1.6773E400L

o E (d) 443 - HAo) Au

MIPAS/Civil 00 MIDAS/Civil
EOST-PROCESSOR 2020 2 EOST-PROCESSOR.

BEAM DTAGEAM SISELACEMENT
AXTAL RESULTENT
5.07041e+000 . 5681024000
4.28623e+000 £.3348424000
3.42205e4000 5.7011824000
2.58787e+000 50677184000
17738324000 44382504000
§.485L0e-001 320078

000e+000
—¢.52851e-00L

1. 5003824000
1.268932+000
&.338642-001
0. 0000024000

~2.34721e+000
~3.17138e4000
~3.59955724000
SCALEFRCTOR=
1.€773E+001

SCALEFACTOR=

1.6773E+00L

(f) =4

)
=

(e) ShH24 -

[O8 V-32] YHEE &X| A] 0N 21t - DYEHXH HE
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P
=
2
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I
A
=
n
=2
e
re
re
-

o
= oolla-l%E S pap s == 1 X ==
=) B BY 2UY 1Y MY B
o] 4% Al
g3 e 83 #28

£=Xxf | 1645 MPa | 162 MPa | 15% Z2A | 143 MPa 13.1% Z4

£} | 86.7 MPa | 86.7 MPa / 87.1 MPa 0.5% 37t

ZAXE | 12.1 MPa 12.1 MPa / 12.7 MPa 49% S7t

o) H A

o
0I|9-|EE
o = — .
S BIx| HE Uy 1H YE 2ud
o] x| A|
N a8 N znag

£HXf | 12.085mm | 12.05mm 03% A2 6.97mm 423% 24

) AEHA
9)

FAA el AR FFE AAR GIHEE HAES Foto] YL ]
YU A4 AL o 139 pass wHe RS A Sl
2okt dex, AW uAS FRA EHeA SAE ARS 423%
ZAasARE e AAWF AR AR gaades e

ool mhato] FHE At HAHE= YTHEEE £017F 2m o] HE
2 odme) M IohaR) B AdeE ol8% Adel 2Dz a4
ad gy 9 AYe 584 SRolN Belse, AR 9@ wasd o
o AFE AA = R AAZE HAL sHFe] AAE = REWA Bl
oaf F7F AA} ThstRE FAA dde FFE AAUE YEER 2A
b= A2 =223 0w HEHAH
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2) s AAH7E B2 dA o t A=

(1) AExA

a9l Juﬂ e A 94739& AAE S AAW BAA 97 o)
g PEsharh

Alzd BA Y] FRE A S fg Ao 9 AFY] TR/ 2 AdEe e
I zro] g3t
- @ A 2" BAIE FAEE FAA, A 2 AR 2R 45%75mm
(t=2mm) Apztgtolzoly, st AAYE A5 48mm(t=2.3mm)
7+348] Al
- Ao A" HAY FRA 9 S AAYE AR EE A BF
SSA00 (SEAE £,=245 MPa, QA7 £=400 MPa ©]4})

(4) AAszF
= A" A AR
719 KDS 21 60 00(#]

=]
T
F)olA AR AQu % 2 Azl o)



260+ + -+ HZ[H|OIE EX|F RAIES Al FHAY7|E X HELT 7fZo| 2ot A7

A o3t o] A-&akt
- A|&E BAlC] AAEE AR 2 GRAAY
0 oF 3 kN(300kg) (AXA F+E2AE =
- A 2 FAYgekF
© KDS 21 60 00(®A B SHAANAEE 2AA7IE) 9 1.652 d&8ks
- gy S 02 kN/m® ol
Al B (A o] AR EE A Ao AAHE
2m*& It} 04 kN A&
- Zq3tE: 239 71F 25 kN/m® 014
|28 HA (A& o] AXEE ZgaEae] FHo AXHZA
2m*S 1#se] 5 kN H&
- 718} S At 58 28t F 10 kNS AASS A
- mebA, Al2E HA gk o 5 kN AAlgkFol &‘%s}ﬂi 7S HH A
2 ARZAGU AR Al AIAFE A s 23 HFEFsleE AE-s)
7+ 244 & P = 25 kNE A}

b
v 4

O]

>

ol gl Az, Y % ARYES} dAstse Lelste] [I1™ V-33]
Z

of Bel A3} 7ol W& T4 2T MIDAS-CIVIL 20195 ©]&3}o]



General
General ‘ - —
Material 0 |1 | Meme [5S4W Material D (2 | Mame [STKIDD |
Elasticity Data Elasticity Data =
: Steel Type of Design | Steel o
Type of Dasign | Stesl ~ —Ciul
Standard [KSID-CME] - sapoarg. [epin il
DB [SS400 o DB [STK400 =
Concrete guncdrel:
tandart
Standard 3
Tupe of Material e IO e Coda
sotrapic Orihotropl . @ Isotropic Orthotroplc -
Steel Steal » —
2 +| 20800a+L .
Muadulus of Elasticity ¢ 120 kM Armrnz Modulus of Elasticity + 2 05002005 b /e
i 5 i Poizson’s Ratio 0.3
Poisgon’s Ratio
Therrmal Coefficient 1/IC] Thermal Coefficient 5 1/1C]
Weight Density ki ‘Weight Density ki /e
[ Use Mass Density: 2 kH/mime/g [ Use Mass Density: 5 ks
H Concrete H Concrete = —
Madulus of Elasticity + 000002000 gy s Modulus of Elasticity + 000002000 gy fmya
Poigson's Ratio il Poisson’s Ratio ]
Therrmal Coefficient 0.0000e-+000] 14pc] Thermal Coefficient 0.00002+000 121¢]
Weight Density 0 kh/mme Weight Density 0 kh/me
Usze Mass Density: 0 kN/mme/g Use'Mass Density! 0 kh/medg
29 B A } 28] A
Al 2~9) BIA 7} Hu) 7
g2 EX
(a)AHE 54
Section 1D |1 | 01 Box T
g Marme [¢48.5 Z2HIH o @& s
Marne [AFZHIH | @vsar  ODB v ClUser ® DB w
Sect. Name
Sect, Marne
Built-Up Section
K&
H I rnm ] 0, 0456 IS
B 45 mm e 0,0023 i
ta 2 rmm
11 2 mm
c 0 mm
L 0 mm

Consider Shear Deformation,
[l Consider Warping Eftect{#th DOF}

Al 5] WA

bl

=
A4

(b)

Congidar Shear Deformation,

n A
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MIDRS/Civil
POST-PROCESSOR
BEAM DIAGRAM

MOMENT-y
1.444152+000
1.17521e+000

2322-001

€.372552-001

3.68277e-001

0.000002+000
-1.e96782-001
-4.386572-001
-7.076352-001
-9.766122-001
-1.245552+000

-1.51457=+000

SCALEFACTOR=
5.6858E4000

MIDRS/Civil
POST-PROCESSOR

4.318672+000
4.0385024000

0.000002+000

-£.63551=-001
-1.4487324000
-2.2293024000

-3.013082+0

-3.796252+000

(e) 42 =9

(f)

Bl

S|
A

MIDAS/Civil
BOST-PROCESSOR
BEAM STRESS
COMBINED {Max
1.620454002
1.32713e+002
1.033802+002
7.4048824001
4.4713%e+001
1.53810e4001

0024000
-4.32845e4001
-7.28177e+001
-1.01851+002
-1.31284e4002
-1.e0616e+002

SCALEFACTOR=

2.£8958E+000

/mme

o
o

MIDAS/Civil
POST-FROCESSOR.
BEAM DIAGRAM

SHERR.

2.11340e+000
1.£9302+000
1.272682+000

2275e-001

4.31502e-001

0.000002+000
-4.0584€2-001
-2.25220e-001
-1.248582+000
=1

99724000

-2.080348+000

-2.51072e+000

SCALEFACTOR=
£858E+D

MIDAS/Civil
BOST-PROCESSOR
DISBLACEMENT
RESULTANT
1.20542+001
1.09584e+001
00

8.7667Le+000
7.670872+000
£.57503e+000
5.47915e+000
14.38335e+000
3.2875224000
2.19165e+000
1

255424000

0.00000+000
SCALEFACTOR=

5.€955E+000

B WSS

X : 6
MIN : L
FILE: L
UNIT: m

A3} - HAZ

[O8 Vv-34] OIF XIX|Cf &X] XA Zat - OfF XX} Oj&X|
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=
] wy
] o
[ T T T T i
Y,
MIDRS,/Ciwil

UNIT:

(b) A2 - Al 54

BOST-PROCESSCR
BELM STRESS

COMBINED (Max)

5.17e24=+001
4.55655=+001
3.93747=+001
3.3180%=+001
2.69871=a+001
2.07933e+001
1.455955e+001
2.4056ge+000
Q. 00000e+000

= —3.93197=+000

—-1.01758e+001
-l.&63¢96e+001

SCALEFACTOR=

4.0840E+002

CR: DETIE=

1

8
2
N/ mm*

FILE:



MIDAS/Civil
BOST-FROCESSOR
BERM DIAGRRM

L¥IRAL
2.3520%9=+000
1.82155=+000
1.28101e+000
T.e0472e-001
0.00000e+000

—-3.00606=2-001
—-8.31145e-001
—-1.361la8e+000
—-1.89222e+000
—2.42278=2+000
—2.895330e+000

—-3.45384=+000

SCALEFACTOR=
4.0840E+002

: AFSHS
MAY : 3
MIN : 19
FILE: 2
UNIT: kN

(c) 823 - Hof ZHE

MIDAS/Civil
POST-FROCESSOR

BERM DIAGREM

SHERE-z=
8.75324=-002
0.00000e+000

—-3.83333e-001
—-&.18766e-001
-8.54158%=-001

—-1.089&63e+000

—1.32508e+000

—-1.56050e+000

—1.79583e+000

-2.03136e+000
—2.26680e+000
—-2.50223=+000

SCALEFACTCOR=
4.0840E+002

: AEZSHE
MAX : 4
MIN : 1
FILE: 2
kN

(@) H4AH - Ao v



MIDAS/Civil
POST-FROCESSOR

BERM DIAGRILM

AYIRL
2.35208e+000
1.52155=+000
1.25101e+000
T7.€04722-001
0.000002+000

—-3.006062-001
—-5.31145=-001
-1.3616€8=+000
—-1l.88222e+000

—2.42276=+000
—-2.585330e+000

—-3.45384=+000

SCALEFARCTOR=
4.0840E+002

(e) 24 - Ao 59

MIDAS/ Ciwvil

BOST-FROCESSOR
DISPLACEMENT

RESULTANT

5.865205=e-001
l 5.135826e-001
4.624453e-001

4.11061e-001

3.59675=2-001
3.052595e-001

2.56913e-001
- 2.05530e-001
1.54145=e-001
1.02765e-001
5.13826e-002
- 0.00000+000
SCRALEFACTCR=
4.02840E+002

4 cB: MBS
D
i MEX @ 27
MTN = 1
FILE: 2
THIT: mm

[18 v-35] OIF XIX|Cf &X|] PXE0H4] 24t - OF XIX|Cf &£X|
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W) HAE A e

) Sl x| X|CH SH X|IX|CH X Al
]
olEx Al b uag
SRR 164.5 MPa 6.8 MPa 959% A
THIY 86.7 MPa 9.2 MPa 89.4% L
B ALY 12.1 MPa 2.2 MPa 81.8% LA
St K| X|CH 13.3 MPa
oh) FHU A A
St X|X|CH Mx| A
ayy | O X s oaE
T DIAE'ixI AI o =20 =2 o
HE A g
83X 12.08mm 6.97mm 423% LA

FEA] AR
7 EojoF gt
I AEE AARE ATl Z e FHAAARZ AESte Ao tiE

(1) Az
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General

General i - T
Material ID 1 Mame  [S5400 ] Material D | Mame |

Elasticity Data

Elasticity Data o
: Steel Type of Design | Steel o
Type of Dasign | Stesl ~ —Ciul
Standard [KSID-CME] - sapoarg. [epin il
DB [SS400 o DB [STK400 v
Concrete guncdrel:
tandart
Standard 3
Tupe of Material e IO e Coda
sotrapic Orihotropl . @ Isotropic Orthotroplc -
Steel Steal » —
2. 0500e+002 +| 20500 +008 .
Muodulus of Elasticity ¢ 2 f 120 kM Armrnz Modulus of Elasticity 2 e+ 008 kh/mm
Poizson’s Ratio : 0.3

Poisson’s Ratio

Thermal Coefficiant 1/IC] Thermal Coefficient v |
Weight Density ki ‘Weight Density ki /e
[ Use Mass Density: 2 KM/mme/g [ Use Mass Density: .85 kh/me/g
H Concrete H Concrete = —
Madulus of Elasticity + 000002000 gy s Modulus of Elasticity + 000002000 gy fmya
Poisson's Ratio 0 Poisson’s Ratio ]
Thermal Coefficient : 0.0000e+0000 4 4pcy Thermal Coefficient + 0,0000e+000 107
Weight Density : 0 ki Weight Density : 0 kh/me
Use Mass Density: 0 kM/mme/g Use'Mass Density: 0 kn/redg
A -
A28 HIA 7y A
=
()& EA
Section 100 |1 | [ Box T
= - Mame #4868 ZEHIA |~ jegr @® DB s =
Marne [AFZHIH | @ liser DB KE C ®
Sect, Mame [P 486223 ;
Sect, Marne ,,,b
L
Built-Up Section
18
H 7 mm o 1, 0486 e
B 45 mm tw 0,002 m
twe 2 rm
11 2 mm
c 0 mm
2 0 mm
Hoeleer Shoat e tralioy Congidar Shear Deformation,
[l Consider Warping Eftect{#th DOF}
~E) ] ] VA XU ] ]
Al 2=d H]A ) A

(b) & =4
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[38 V-37] &%

=]
-

MIDRS/Civil
POST-PROCESSOR

BEAM DIAGRAM
MOMENT-y
2.05634e-001
7.266852-001
5.477€42-001
3.688302-001
1.858852-001
0.000002+000
-1.€79742-001
-3.469092-001
-5.258442-001
-7.047792-001
T15e-001

€52+000

SCALEFACTOR=
1.5524E4001

MIDRS/Civil
POST-PROCESSOR
BERM DIAGRRM

RXIAL

5.07523e+000
4.25027e4000
3.42530e+000
2.800342+000
1.77537e4000
2.50404e-001

00000=+000

5272-001
-1.5244524000

-2.3484€24000
~3.17442e+000

-3.298382+000

SCALEFACTOR=
1.5524E+001

=k

MIDAS/Civil
BOST-PROCESSOR

BEZM STRESS
COMBINED (Max)
.40708e+002
L1£952e+002
9.327842+001
£4g24001
.58507e+001
121365e+001
0.000002+000
.52303e+001
.300472+001
.27185e+001
9.€432424001
.20146e+002

SCALEFACTOR=
1.5524E4001

/mm?

MIDAS/Civil
POST-FROCESSOR.

BEAM DIAGRAM
SHERR-z

i

40552e+000
1.04233+000
787542-001
15173e-001
0.00000+000
-4.11988e-001
=7.755€92-001
-1.13915e+000
-1.502732+000
-1.8€€31e+000
-2.22888e+000
-2.533472+000
SCALEFACTOR=
1.5524E+001

MIDAS/Civil
POST-FROCESSCR
DISPLACEMENT
RESULTANT
5284724000

o

2440624000
15865e+000
47525e+000
7908424000
10644e+000
422032+000
73762e+000
0832224000

I R A

3€381e+000
24406e-001

oo

00000=+000

SCALEFACTOR=
1.5524E+001

@B AWHS

TNIT: mm

XIXICH T2O| O PEOIA - AIYLO|Z X
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[Od8 v-38] &%

=k

= X|X|CH E=HO| M=

MIDRS/Civil
POST-PROCESSOR

BEAM DIAGRAM
MOMENT-y
1.018552+000
§.18922e-001
£.212862-001
4.236€92-001
2.26042e-001
0.000002+000
-1.e9211e-001
-3.668382-001
-5.644642-001
-7.62081=-001
-%.597182-001
-1.157342+000
SCALEFACTOR=
1.3831E4001

MIDRS/Civil
20ST-PROCESSOR
" PEaM DIRGRAM

AXIEL
5.028628+000
1.21208e+000
3.39455e+000
2.57701e+000
1.75942e+000
§.41841e-001
0.00000e+000
-6.93131=-001
~1.51087e+000
-2.32820e+000
-3.14574e+000
-3

32724000

SCALEFACTOR=
1.3831E+001

(f) =4

MIDAS/Civil
BOST-PROCESSOR

BEZM STRESS
COMBINED (Max)

1.640708+002
1.37332e+002
1.10553=+002
5.3854024001
5.71153+001
3.03765e+001

0000024000
+310108+001

-4.323882+001
~7.85785e+001
-1.0331724002

-1.30056e+002

SCALEFACTOR=
1.3831E+001

MIDAS/Civil
POST-FROCESSOR.

BEAM DIAGRAM
SHERR-z
1.55272e+000

181872+000

@ b

111542-001

-

40341e-001

2.00000e+000
-3.01286e-001
-£.720892-001
-1.04281e+000
-1.413732+000
-1.784542+000
-2.15535e+000
-2.52617e+000

SCALEFACTOR=

1.3831E+001

MIDAS/Civil
POST-FROCESSCR
DISPLACEMENT
RESULTANT
44887=+000
£81792+000

a9

2136le+000
145442+000
3772624000
£0808e+000
240902+000
07272e+000
3045424000
5383684000
€8175e-001

R T R S R

00000=+000

SCALEFACTOR=
1.3831F+001

TEIOPA - PRHEIAH M
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TGy 7.5mm 8.4mm

) A&

g AANE Aol wE FEE FBIAL ALY BS, BT
=

< & A7t glenz 43 wey

H AR AANE A FAT FFOE A HE Sfolojmmz
YAste Aol ga A=

(1) AExA

Al2E] BAlSl AR HeAde fste] s AAWE thAlstel AR &
A3t WFo g spojojr s AX|sk= Aol et AolE AT



V. HEZE N ... 275

(2) si=4

AZFHAIZE 720l ER, AlAE wiAS] 5] s 2D EEdHs
AABER O, gololRE = AF SmmE A&t HH S o3 7117492

=
T2 IHEA &

ololo] 2 X = A F 8mm 7FA
+ SS400 (FEHE £,=245 MPa, I3 A= £,=400
, Yolojrxze] e T f,=165 MPa

A2E BAY T2 AEE 95kl G dAstee AlLE BAlY 2A
He AdA 294 AU e sksa 727150 KDS 21 60 00(H)
A B AL E AAVIE) AN s AT T B Adsksel el
M v 2ol Akt
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General
Material D [ | Mame S840 I
Elasticity Data

Steel

Tupe of Design | Stes! ~

Stendard | KS10-Civil(S) .

DB [SS400 w

Canerete
Standard
Type of Material Coda
sotrapic Orthotroplc .
Steel|
Modulus of Elasticity @ 205002002 kN /mmz
Poisson’s Ratio 0.3
Thermal Coefficient 1. 2000e-005] 1/[C]
‘Weight Density 7,688 -008] kh/mm=
[ Use Mass Densite: 2 Kh/mme/g
[ Concrete
Modulus of Elasticity © 000000000 1y fmmz
Prissan’s Ratio o
Thermal Coefficient 0,0000e+000) 1/[C]
Weight Density ! 0 ki
Usze Mass Density: 0 kN/mme/g
2~
AECIEE
() A=
Section 1D |1 i O Eox 5
Name [AFZHIH |@user DB KE
Sect, Marne
Built-Up Section
K&
H 5 M
B 15 mm
twe 2 rm
11 2 mm
c 0 mm
tiz 0 mm

Consider Shear Deformation,
[l Consider Warping Eftect{#th DOF}

Al 22"l B A

(b)

r
re

General
Material 1O

Elasticity Data
Type of Design

STSI04 |

User Defined
Standard  Mone -

Mame

User Defined

DB

Concrete

Type of Material
@ |sotropic

User Defined
Modulus of Elasticity
Poisson’s Ratio
Thermal Coefficient
‘Weight Density
C'Use Mags Density:

E] Concrete
Muodulus of Elasticity :

Poisson's Ratio
Thermal Coefficient
Weight Density

Use Mass Density:

Section D P

MName W\tlre Tope

Jm
oX

O Onhotropie

I

Standard
Code
0B

| 187006 +005] ty/mms

 ["0.0am0e000] 1/1C]
i MN/mm?
0 N/mmefg

A0+ e
il

0.0000e+000 141C]
0 pmme

0 N/mmata

gfojoj 2

| @ solid Round =
Uszer DB 2
Sect, Name
Bullt-Up Section
S
o[B8 | mm

Consider Shear Deformatian,

gfojolz
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MIDAS/Civil
BOST-PROCESSOR
BEAM STRESS
COMBINED {Max
1.620454002
1.32713e+002
1.033802+002
7.4048824001
4.4713%e+001
1.53810e4001

0024000
-4.32845e4001
-7.28177e+001
-1.01851+002
-1.31284e4002
-1.e0616e+002

SCALEFACTOR=

2.£8958E+000

| kLR
s
12
f
UNIT: Nimme
o 1
MIDAS/Civil MIDAS/Civil
R POST-FRCCESSOR POST-PROCESSOR
BEAM DIAGRAM BEAM DIAGRAM
HOMENT-y SHEAR-
1.44415e+000 2,11340e+000
1.17521e+000 1.€9302e+000
2320-001 1.272652+000

€.372552-001 2275e-001
3.68277e-001

0.000002+000

4.31502e-001
0.000002+000
-1.e96782-001 -4.0584€2-001
-4.386572-001 -2.25220e-001
-7.076352-001

-9.766122-001

-1.248582+000
=1:

99724000

-1.245552+000 -2.080348+000

-1.51457=+000 -2.51072e+000
SCALEFACTOR=
E8SEE+D00

SCALEFACTOR=
5.6858E4000

MIDRS/Civil MIDAS/Civil
POST-PROCESSOR BOST-PROCESSOR
DISBLACEMENT
RESULTANT

4.318672+000 1.20542+001

4.038502+4000 1.09584e+001

00

2.463152+000 8.7667Le+000

1.6888724000 7.670872+000

5.0278%e-001 £.57503e+000

0.00000=+000 5.47915e+000

-£.63551=-001 14.38335e+000
-1.4487324000 3.2875224000

-2.2293024000 2.19165+000

-3.013082+000 13

255424000

-3.796252+000 0.00000+000

SCALEFACTOR=
5.€955E+000

SCALEFACTOR=
5.6858E+000

B WSS

X : 6
MIN : L
FILE: L
KN UNIT: m

(e) 42 =9 (f) 234 - HhAA

[O8 V-40] AO|ZT AIZO [ME P04 - A0|0{ZX O|X§
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MIDAS/Civil
BOST-PROCESSOR
BEEM STRESS

%
W
<

COMBINED (Max)
1.64163e+002
1.3854%e+002
1.129352+002
5.732102+001

1707024001

. 6093024001
0.0800002+000
-1.513508+001
-4.074802+001
-6.63831e+001

577124001
-1.1758le+002

SCALEFACTOR=
1.2900E+001

UNIT: N/mm®

o7

-
o

o
MIDAS/Civil MIDAS/Civil
% | _ PoST-PROCESSOR & POST-PROCESSCR
L BEAM DIAGRRM

MOMENT-y
1.187372+000

.578022+000
£.06773e-001 +20881e+000

7.

181=-001 +415282-001

5.055882-001 74251e-001

3.048582-001 00000e+000

1.04404e-001 0303e-001

i .27580e-001

0e+000
-2.96781e-001 .24857e-001
-4.57373e-001 .36213e+000
-€.979€52-001 7294184000

525532-001 -08865=+000

-1.083152+000

(e) 24 - FHof

[O8 V-41] A0|MZZ A0 [ME

-2.558852+0)

-3.362362+000

(f) =4

@

=

SCALEEM

€B:
X
MIn
FIL

EERNE E

RESULTANT
2.17584e+000 9.06015+000
1.6723824000 5.236502+000
1.1ea85e+0) 7.412852+000
£.854182-001 6.58520+000
0.00000e+000 5.7655524000
-3.41526e-001 4.24130+000
-8.449582-001 4.118252+000
~1.3484724000 3.254602+000
-1.8818424000 2.470882+000
-2.35542e4000 1.€4730e+000

23650e-001
.000002+000
CTOR:

1.2500E+001

T - QAOOZE H§
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Material Data
Sargral - o Section I |1 1 [ Box
Materlal ID I Mame  [35400 | - -
———— INV=IS T =
Elasticity Data Name [AFZT | @user  ODB K2
Type of Design | Steal ~ sieal
Standard [KSI0-CIIS)  © Sect, Mame
e
be S = Buili-lUp Section
Concrete
Standard
i ke
Typ‘e of Mgtema\ - Cods
thotrapic
@ |sotropic Irtfotrapic 0B
Steal 3
Modulus of Elasticity @ 2 0500=+005 N/mmz2 H L mm
Poisson’s Ratio 03 B 5 il
s
Therrnal Coefficient 140C] " mm
- : il 2 mm
Weight Density 3 W/mme c i
mm
[l Use Mass Density: 3 Nfmme/g 2 0 i
H Concrete
Modulus of Efasticty © 00000000 by frms
Poisson’s Ratio ]
Thermal Coefficient 0, 00008000 1273
Welght Density 0 wymime
Use Mass Density: 0 Wymimera M Consider Shear Deformation,

(a) Mg EA

[ Consider Warping Effect{#th DOF}

(b) @™ 54

- eSS,

(5) A4 A3
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4. dSAl

o

D AsAdE e

dejdloly AE Al=d wAY] A A e AT Ty, T
TF A8 2 A7t 2w, AAE A 2 Add wEg HHT =24
dejwlole] AzAL oo mE HE T& Fdstd £ A9 HF 52 4
gl ole] AA] B FAE A& 5 A AE AL WAE AEskith

M A Azd HAY] A B 72E S #As] flske] dA

ol A& AsAdes 4

AL (F V-8l A3 A 71%0] KDS 21 60 00(H]A 2 <tAAA
= AAZE) AN FAS e FAYstE, A AW AR F 7 S
AAY AR - F 2 HAsss HFE 0}04 3 939 APs dAEE 4
Akt Ao WE AZLS (F V-9l Aeld A 7o) AE AAE
viAlol AstE s Z§dte, FEA 2delA BAsE Hd FHHY 2 AL
g A A, FEA, A R sk AR A EA s W E s
A Zg8l5S 50 kN 39 2 =4 (Loadcell), FAH = 50mm 32 7]

AW ALVDT), WHES 5mm L2 WHE 7102 (Strain gauge) AAE
. . = 7 A2 A AEZ2 tolE
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MEHHS HOIBHE R SH& )
AL
NPV TETe X| X| ch X| x| o
S 4 M
11X A o MKl (B) 84X (\) ARt Ol
7
At A cE HMA %) 2K (\) H| A =2
(1.25kN/m?)
3R AN 44X (/) A (=) 300kg
350kg Zat
4Kt A HA( %) HA (=) -
S d M
5Kt AH e X (/) g (F) ArE RROI O
6X A oH M ( ) HX (B) H| | =2
(2.50kN/m?)
TR MY X (B) A () 300kg
700kg Zat
8kt AN M A( &) A (%)
okt AN Z|ChstE X (/) AKX (B)
<HE V-9> A|AE HHAS ¥TAYH AS MA
AZE X (F%h
EXoTat 23 xj
Xt83l%= | Loadcell | 50 kN CH.001 ot =
A HQ LVDT | 50mm ZHE: CH.013, £3&: CHO14 LTI BECt
ZtZ: CH.060, CHO61 -
TR L= CH.065, CH066 THH BY
Xl=x=.
HAT I=: CH.062, CHO64 HAF Eor
e Strain 2= CH.067, CH068
HYE 5mm =
gauge ~my Z}=: CH.070, CHO71 ~mzy 2ot
<7 | 2= CH.075, CHO76
st EHE: CH.072 SHE K| K| CH
X| K| CH 2% CH.077 =Y
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(@) 13 53 93 4% (b) 23, 63 213
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(c) 3zk 72 A9 (d) 44, 82+ A&
(G5 AAW A, s AAW ) (G AR B S AW )
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Abstract

Research on Safety Work Standard and Development of Working

Platform for Elevator Installation and Maintenance

Objectives:

There has been prevalent occupational injuries and death during elevator
installation, disassembly, and maintenance, which was mainly related to
insufficient safety management and guides. It is important to prevent and
reduce such a high rate of occupational injuries and death by providing
effective interventions. The objectives of this study were to develop the
safety work standards and KOSHA GUIDE, and to develop the working
platform with high field utilization for elevator installation and maintenance

work.

Methods:

This study initially conducted a literature review of previous research
related to the elevator work from domestic and foreign countries.
Characteristics of occupational injuries and death during elevator work were
analyzed and assignable causes of them were investigated. The field study
was conducted to evaluate the safety culture and management of
manufacturers and partnered companies via the semi-structured questionnaire.
Based on the information, the safety work standard and KOSHA GUIDE

were developed. The design of the working platform to be more suitable to
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the field was developed and tested.

Results:

Literature review and previous studies showed that falling to the lower
level was the leading cause of elevator-related accidents, and the construction
sector showed the highest rate of the accident compared to other sectors.
The risk factors were identified by individual operation involved in the
elevator installation and maintenance process. The field survey study showed
that there was a need for the development of safety work standards and
working platforms to be more applicable to the field. Based on the
information, the operation flow of the elevator installation and maintenance
was systematically determined. The safety standard and KOSHA GUIDE
were developed for each operation. The working platform was developed by
considering the feedback from the workers and manufacturers. Two different
types of working platforms were developed and the safety, reliability and
applicability of working platforms were tested in the structure simulation,

controlled experiments, and field test.

Conclusions:

Falling to the lower level was the major cause of elevator-related injuries
and death. Stakeholders of the elevator industry expressed the need for the
development of safety work standards and working platforms to be
practically applied to the field. New safety work standard, KOSHA GUIDE,
and working platform were designed and developed to comprehensively

accommodate stakeholders and other experts perspectives. The deliverables of
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this study are expected to improve the safety of the work environment and
therefore reduce the number of elevator-related injuries and death.

The results suggest the development of systematic training and the
implementation of working platforms. This could lead to the reduction of
work-related injuries and deaths, and cost during elevator installation and
maintenance. The techniques of working platforms learned from this study
could be applicable to other areas. The study could be expanded to apply to
other fields. The safety work standard developed in this study could be
useful to determine the legislation, principles and standards. The safety work
standard accommodated the characteristics of the field, so it could be useful
to educate and train employees. The working platform developed in this
study could be also applicable to the project supporting the small size

business.

Key words: elevator, safety, work standards, working platform
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Survey on the status of elevator installation and maintenance work For installers

This questionnaire surveys the current site and situation to develop safety work standards and
customized work scaffolding during the installation and maintenance work of elevators without
machine rooms (MRL Type) to prevent accidents during the installation and maintenance waork of
elevators. For the sake of safety, it is being conducted as part of the commissioned research
service task of the Korea Occupational Safety and Health (Industrial Safety and Health Research
Institute). This questionnaire consists of 4 steps, and it will take about 20 minutes to respond to
the guestionnaire. The contents of your responses to the questionnaire are strictly confidential in
accordance with Article 33, Paragraphs 1 and 2 of the Statistical Law, and the results of the
questionnaire will be used only for statistical purposes to develop work standards and dedicated
scaffolding when installing and maintaining an elevator without a machine room (MRL Type). We
will use it as a basic data for developing safety work standards and customized scaffolding when
installing and maintaining elevators without machine rooms. Thank you.

Statistical Law Article 33 (Protection of Secrets, etc.)
1. Matters that are known in the process of making statistics and belong to the secrets of individuals or corporations or
organizations should be protected.

2. Basic data belonging to the secrets of individuals or corporations or organizations collected for staustical purposes should

not be used for purposes other than statistical purposes.

¥ If you have any questions regarding this investigation, please contact us below.

Northern lllinois University Dr. Jagjin Hwang

<Survey notes and how to fill out>
1. For elevators without machine room (MRL Type).

2. Please read the questionnaire carefully and mark & on the corresponding view number or write it in
the blank.
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I. General Information

Q1) How many employees do you have for elevator installation?
How many elevators do you install per year?

(L Number of employees:;

2 Number of elevator installation per year:

Q2) How may days do you spend to install one elevator?
(It includes all related activities, 1day=8hours)
(I Number of floors: Lower(less than 7 floors) days
Middle (8~15 floors) days
20 Weight capacity: Less than 10 people days, 11~15 people days

Q3) How many people are invovled to install one elevator?
(It includes a supervisor as well)
@ Number of floors; Lower(less than 7 floors) days,
Middle (8~15 floars) days
2 Weight capacity: Less than 10 people days, 11~15 people days

Q4) Is safety supervisor assigned to your installation site? (Yes, Position: , Noj
Is on-site safety inspection conducted at your site? (Yes, how many times? No)
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H II. Safety Work Standard Development ||

Q1) Does elevator manufacturer provide you with the safety work instruction and the manual?
@ Yes @ No

Q1.1) Do you have an independent safety work standard and manual (not from the
manufacturer)?
@ Yes @ No

Q2) Do you use the safety work standard and mauual in the field?
@ Yes 21 No

Q3) Are you provided with the training program regarding installation and maintenance from the
manufacturer?
1 Yes @ No

Q3.1) Do you have an independent training program for installation and maintenance tasks?
@ Yes @ No

Q4) |Is the safety work instruction or manual provided by the manufacturer aligned with the
actual tasks in the field?
@ Yes @ No (Go to Q4.1)

Q4.1) Which task in the field is different from the safety work instruction or manual? (you can
choose multiple answers)

1) Top beam installation 2 Whim installation @ Upper and lower workbench installation

Rail installation at hallway (5 Hang rope(including governor installation) @® Trial run

(@) Rail installation at workbench and Platform work ® Car assembly @ High speed operation

 Etc ( )

Q5) What are the factors to promote effective use of safety work standard and manual in the
field? (multiple answers are possible)
(1) Applicability to the field (2) Training of safety work instructions and manual
Expansion of on-site inspection @ Incentives for following instructions or manual
5) Mandatory implementation of instructions or manual(penalty for non-fulfillment)

Q6) Please feel free to write down any thoughts that 1) the research team shoulder consider or
can help with development regarding the development of safety work standard and KOSHA
Guide or 2) items that need to be supplemented or added to the manual during elevator
installation and maintenance.
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H II. Developement of Work Plaform ||

Q1) Is your company provided with the installation and safety review standards for installation
(maintenance) scaffolding from elevator manufacturers?

@ Yes @ No

Q2) Does your company utilize or comply with the installation and safety review standards for
work platforms provided by elevator manufacturers?

@ Yes 2 No (Reason: )

Q3) Do you think the currently used elevator scaffolding for installation (maintenance) provides
enough safety and convenience for workers?
1 Yes @) No (Move to Q3.1 & Q3.2)

Q3.1) What do you think is the biggest problem with the scaffolding currently in use?

1) Denormalization @ Structure of work platform (@ Assemnbly method (time)

@) Lack of safety (& Lack of worker skills

Q3.2) What do you think is the cause of inconvenience during the installation (maintenance) of
the elevator using the currently used work platform?

(1) Lack of safety measures (including psychological anxiety) @ Lack of workspace

(@ Lack of work passage @ Difficult to install

Q4) Do you think it is necessary to develop a customized scaffold for elevator installation
(maintenance) work rather than the current one.
@ Yes @ No

Please feel free to write down any thoughts that 1) the research team shoulder consider or

Qs

can help with development regarding the customized scaffolding for elevator installation and
maintenance work or 2) items that need to be supplemented or added in the installation

and safety review standards.
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IV. Workplace safety ||

Q1) Why do you think accidents occur when installing elevators (maintenance)?
(Multiple responses possible)
@ Unstable state of work scaffolding @ Safety facilities, safety equipment not installed, etc.

(3 Worker unsafe behavior @) MNo protective gear {5 Shortened construction period

& Lack of workforce 7 Etc. ( )

Q2) Is the procedure to check the presence or absence of the installed scaffolding before starting
the elevator installation (maintenance) work provided by the elevator manufacturer or is it
establishing itself?

@ Yes (If there is a verification process, what is the main inspection part? )

2 No

Q3) Have you ever turned off all or part of safety devices and protective equipment for
convenience during elevator installation (maintenance) work?

@ Yes(Target: Safety ring ( ), Helmet ( ), Ete. ( )

@ No
Q31) Why are safety devices and protective equipment dismantled during elevator installation

(maintenance)?

@ Inconvenience (2> Not suitable for work type (3 Poor sanitary condition @ Not provided

Q4) Does the elevator manufacturer provide procedures to change the structure of the work
platform for additional use or to secure the convenience of the installation (maintenance) of
the elevator for the work platform in use?

@ Yes @ No

Q4.1) Do you have any experience in using the scaffolding for any purpose other than elevator
installation (maintenance) or changing the structure of the scaffolding for use?

@ Yes @ No

Q4.2)Do you have any experience of dismantling or moving the safety railing of the work scaffold
or the scaffolding or steel pipe support for the convenience of elevator installation
(maintenance) work?

@ Yes (Target: Safety railing( ), platform ( ), Steel pipe support( ), Etc )

@ No
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Q4.3) Do you have any experience of installing scaffolding or scaffolding in addition to the first
installed scaffolding due to the lack of work

(maintenance) using the work scaffolding?
@ Yes (Purpose:

space during elevator installation

)
@ No

Q5) Have you ever experienced a scaffold installation failure, structural failure, or material failure
before (intermediate) the elevator installation?

1 Yes (Factor: Poor installation (

), Structural failure(
2 No

), Bad material ( ), Etc. ( )

Q5.1) How do you take action when a scaffolding structure, installation, or material failure is
discovered?

(1) Contact the elevator manufacturer @ Contact the scaffolding installation (construction)

company (3 Direct action on site @) Etc (

)

Q6) Have you ever been asked to complete work earlier than scheduled air during elevator
installation (maintenance) work?

1) Yes (demandant: Owner( ), manufacturer(

), Scaffolding company( ),
»

Construction site manager |

2 No

Q7) After installing the car, have you ever operated an elevator to assist with other types of work?
@ Yes (Target type and average operating time:
2 No

)

Q8) Please feel free to write down any additional matters that should be added in relation to the
safety of the workplace or what the research team must consider.

Thank you very much for your sincere response to the last question.

Your valuable responses will be used to the development of safety work standards and customized

scaffolding during elevator installation and maintenance work.
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