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SUMMARY

I. Project Title
Operation and Maintenance Techniques of Cranes in IMEF,
II. Objective and Importance of the Project

Crane and hoist of 11 sets are installed in the Irradiated Material
Examination Facility (IMEF). IMEF is divided into two parts such as hot
cell area and service area. 30/5-ton overhead crane is installed in
service area for transfer of irradiated material transportation cask

and other several kinds of heavy equipments.

Design, fabrication, installation and function test of crane and hoist
have been performed to comply with the requirements of nuclear

facilities.

Major constituent parts are as follows :

li

Girder

Guide rail

i

1

Trolley

Hoist

Driving system

II. Scope and Contents of the Project

This report describes maintenance techniques, repair procedure and daily
and special checking list, which will ensure safety in routine operation
and even in abnormality.

Descriptions are mainly made for the items as follows :

- Design and Fabrication,
- Installation and Test operation, and

- Operation and maintenance techniques.
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1. A Ale

ZARIA A o= 1708 E(pool )2t 7748] SHIILUE 04, 2709 ot |l
FUAALE 9] gk A S 73} uls PHo s TEE] gley,
ZAR 9 ZHE 71718 @ik $1ste] 30/58 AR U0l AMulA 2ol MX|E
ol 913 ZARFEE7] A-THol 0E A To|AETL HA|Ho| glon A
U Zo|AEL A U2 g3t Zrh [1~7]

sH| 7171¥H X 71 77 # T8 (AeAlodA HZ
1 |EF-E-7600-M-K001 | 1 ton Crane for Ml to M4 1
1 ton Crane for M5A to

2 |[EF-E-7600-M-K002 1
M5B EF-E-1410-DT
3 |[EF-E-7600-M-K003 | 1 ton crane for M6 1 -H101
' 30/5-ton Crane for
4 |EF-E-7600-M-K004 1

Service Area

3-ton Crane for
5 [EF-E-7600-M-K005 1
Operating Area 1

3-ton Crane for
6 [EF-E-7600-M-K006 1
Operating Area 1l

3-ton Crane for
7 |[EF-E-7600-M-K007 . 1
Operating Area III

3-ton Crane for Work
8 |EF-E-7600-M-KO08 1
Shop

2-ton Hoist for
9 |EF-E-7600-M-K009 1
Mechanical Room

30-ton Fixed Hoist for
10 |EF-E-7600-M-K0010 1
Cask Rec. Yard

3-ton Suspension Crane
11 |EF-E-7600-M-K0011 1
for Isolation Room

24E AT U FES GHEFAA|U(SSE) F2 AA7IEXZ(DBE), FALARK
(SDE) & 7]El H-&R3et AME T2 Fol3 7ol EHel ¢lo] A & =S
AA= g (8]
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7} In Cell gl (3t))
ML ~M4, MSa~ MSb, M6a~Mc Stduiel zt7} 1 & I ele] A
Hol glof AujollA ZAR| U AB7I7IF & /7Y oldol AMg-Hoh e
o] & inter cell door& T3t o|&¥s ¢le AEAN], HNE 52 4
o A&l AolE/=olE Bl olEY of ARREH ZARE iR B
A1dQ] Bhol A AEE|= T hard wareS A28t YA AojxAvlL 8
Blo 2 o] x|t S4o] olrt.

L}, 30/5% Electric A (1))
BlAE]Z = [ntervention Aread] MX|Eo] ¢lom ZARi44£L7] W w7
ETE871Y uigl, WHEAU J[E 24 VIR & 32 of &<ch

. 3= Electric A=A €l (4cl)

N

12,

s B FIAMe 72t 1 dxEe] den 7E JV1F B A
G uff 22c}
g}. 28 Electric Monorail Zo]AE(4rf)

E
IMEF ZE 3%l AdX]xlo] 9lem Monoraile] ZAE WeE ES&F o] F
7171 W HER 5o ¥y, ¥iEA] AREH)
o}, 30E Fixed Zo]AE(IT))
ZANEEE7] A4 ue] 3% Eol|E R dAX[F glon 587
Z AHA3t EYUHZEYH £58712] A - SERA] ARRHTL
H}. 3= Electric Suspension Z#[lI(1th) |
MBa SHd upgZ AkRo] AXH Ze|de] dx|Elo] 9lom MBa SHALE- A7)
NNF BY A 3 HHAES Bl A AR Eol&d 48] W ARIESY
HHOE AMgHT)

EN
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1. dnkx}sd

1)

2)

4)

5)
6)

At A sheiof gt
23Ae AA7IEe] WEm 7zt YEEL iy
%ﬁ%ldOFﬂd
& B A%

Fol glol dFFHoRw F=FA

BN

RE XES2 AA @ A7 o] dlojob 3, truck wheel &
7] AEZE AZEe® A b SIS A, Bridge, trolley,
hoist units, motor, controller 52 £3] W JAH7} Ro|sloo}
stc}.

¥E W BT B s
AR FFA= BT FREAANAN @ ZAAFE AE3toiof

gt

2. AALFZRA
7 AR a9
(1) +2E A4 _&?—Zzi

1)

2)

2E ARE 9 BEL2 A7AQ cleaning, brushing, painting
5ol 8o sI=F AAY A
FRE AHE-HE= steelZ ASTM A36 At} UA[Stojof 3t A

T W Azpo] AT ALY AISCAteFol &I,

(2) Bridge girder and end trucks

1)

2)

3)

YL data sheetof] AZFH tl=R double = single girder
Fololof siuf, bridge girders HAF oAU I e I
Stojof Ftch

Bridge:= hoist trolley® F&F Z&¢d #HUE& AH&3lo]of 3}
railoll= Z}Z}2] bridge?] el trolley?] H¥E& A st=
wheel stopper& AZ}sle]o} gt}

¥ X girder?] MAE ] overloaditolA m@ 1.25 mmo}A}

..12_



H o] WA slojA= tHch

4) End carriages= 2}2}2] wheel bearingo] ZHuls dFFo] 2d3le
5 AA stejo} gl

(3) Trolley frame

1) Trolley: sgeneral layoutoll UERR ZHAE over HT: under
running typeo]o]ok 3tr}.

2) Equalizer sheavel= trolley frameAtoll AdX] dtedot 3}, sheave
of Azl 3ELE I3t X Ro] hoisting mechanismol] 21& =gt
H=] Q=5 stojof Fch

3) Sheavew trolley®} A Folgle] 31FS Eol&duf AF 2
2] ZERE 4L 44 liftingE BEIIEE & 2L

(4) Drums and sheaves
Drum %! sheavel= A% 2Jo]o]BI Jo|AE AZTH HMI-100 A}
oF2} dA|stofof rh

(5) Lifting hook block assembly

1) 3% ANSI B30.2. Zxof ula} Hir}stdof 3t ASTM A3884] 7}
ol whet &3 ZALE slojol st FIHAE Fol= ASTM
A2750] wiel 2AR=AAE sfof’tTh

2) T322 24, o]\ Aot crack Fol &S FHYS 4

el AA YA} EIAE A &Stojof g

3) F3eolle npdo] aztE = wof

HO

g
Aes gt BEY P2 Hol UL 4.

=g

o
=

fr

A apstofof sfnf, WS

(6) Hoisting ropes
1) stAuE @ Aelalete] glE hoisting 2EZe LA A
olop 3tm}, ERFHQ golojRE RolE FHHoFStAL uUARY
2§74 olofof 3iri,
2) slolojE=o HuslEE AASwe S T Ivttel]
20 % ZI3A = ¢Hrt
(7) 7le]
1) Bridge drive® 7¥&7] 7]o] ZL8]3 hoist, trolley drive 7]of
= A3t housing?lto]] Atdof 3} o0il bathQtelA] e}
oF gk,

[>
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2) 71918 LU HAT He W Y =AM FEE JHHF st
1, 7]o] housingS 2% bath?] %7} =S X2}3}A] ¢lolo}f
St oYde] -/ W AAM AL FE I

3) 719 @ I wo|F zlojof A&ESh split gear?] overhung
T HEA Adrh

(8) Wheel
Wheel FFi= ¥ flange ERYojoiof s, T & A FL 714
723t ghx A 2| ® forged steel o]ojo} ity

L}, Electric Monorail Hoist

(1) F2& 44 a7234
Trackg ZUT BEE JIAFZEY A2 AISCAHGo] ZA AA
g7

(2) Trolley frame
Trolleyt= well-rolled steel@ ARt o]o} 3], hoist
bearing, F&/, 7|8} ¥&FE°] ¥ vF JIAES St
o s, &¥& A Ues +RE E 7

(3) Gearing
7L (M3 54,

(4) Monorail Track

1) Monorail beams& ZI$ track system?} suspension system,
fitting® % ZYH support T2 HristE elollA FHFA F
=% ¢ W & THHoF ¥l

2) Track &%t carrier?] o] S uix|3l: stopperS X[,

(5) Trolley stop
Trolley stopper& MAX|& 7
(6) Drums ! sheaves, lifting hook block assembly, hoisting
ropes, bearing S Al7] HAAHUY HzeprxA} o
3.
t}. Electric Fixed Hoist
(1) Gearing, drums %! sheaves, lifting hook block assembly,
hoisting ropes, bearing S& A7) HAAY e HRALIFXAI
TUE.

@}. Suspension Crane

—14—



(1) Crane runways
1) Crane runways= 3 d|¢! Aglolo 7BliAl= & 31=2& AdY £
g X2 E A

2) FEREZ BGEAT StolA vFLAHA RAT 245 FH &

&3

3) Runway track Z#¢e] HAAY} W spand cover ¥
spaceE Ztgo]o} sicl
4) Stopper+= track?] %l Z#Ql FLZL npxjup x]AHe Ax]
Stofof 3l
(2) Track support

fr

1) Crane runways+< A|X|H FREo] wets] HX] stojor ir,
2) AR FREZ track?] 3 W Loy stFol AdS Se F&
& P2 olojof Tt
(3) Trolley frame, drums % sheaves, lifting hook block assembly,
hoisting rope, gearing, rail end stops ¥ bumpers, shaft %
axles, bearing, couplling, guarding < electric overhead
crane(M % Z&Q1)e] AldE &Il
3. AR
1) stAd3addoe] Azt A Alo]lE o]&F3l= &<t intercell crane
gatel A7t F7 oug shEA 412 dUI vRSHLE
a4 glojof e,
2) oAMAle]E X3 BE power X control line 283 €Y T
stazeel AolEete] g Ts}7l sAstol 280 mm width x 260
mm height$] B ko]l M| sfofol e},
4. Material requirements
FxHe 713 A2 YRE At FAE EF g9 o
Aste] ARg-stefof 3h, RE Ao vistoe JeAtd 842
4 FAE gEsteo} sl3, RE WHolM FHAAFE AFE AMESe
of gttt Casting#|E2} @R A Fo] thstols FAE AP, AHA
EARZAGE BEItof s, APAY FFo, ATl gelok
gt
7 FERE FELL
1) Girder, end trucks % trolley 52 FRE7} olojof 3}y,

9 5

=

e
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ASTM A36 o] AL} FFololof ¥t
2) VWalkway, railing ¥ T2 H] ZREXE S5 ASTM A360] AU
SZolojo} B},
W AATZE FHes
1) Alloy cast steel 5-& ASTM Al480| AL} H-Zolojo} %ir}
2) a7 & AT 52 ASTM AL08o] AU} FFojojo} i},
3) RtRE 52 ASTM A2350] AU HFoloio} gich.
4) Plate T ASTM A369]| AL} EFojojof gich
5) LAY EE 52 ASTM A325, A490 oA} SFojojof girl.
6) Hook 52 rolled = forged AEl o]ojo} 3t}
7) wWolg T2 ubde] Asta F/71 £oldt B E& roller o]
% E}Qlo]ojof 3}, AFBMA 73} UX|s}oo} 3ir),
8) 710l 2 EXeY AFLE AGMA FZ 3} X stofof gic),
9) Trolley wheel 5 73 Aagl¥ FH 9 Fzx|E zt& forged
steel ojojo} Zlic},
5. BAN2AY 2z
7 Az 249
(1) Hoist and trolley control
1) Electric hoiste I&EHA] £330 Zdele 3152 150 »& A
C]&= short stroke?] magnetic disc motor brakeZ Zt3rojo} 3t
t}.

2) Electric trolley:= trolley RE}o]| A= full load 2232
125 %5 ZAt]:= short stroke?] magnetic disc motor brakeE
Zk3olo} Wt

(2) Conductors

1) Runway conductorsi= 9231A EAE conductor A AR o]ojo}
2},

2) Runway conductors+= 3. ZWdApsteld dFR uiebgo] 12x
Ao A dX| stejof gl

(3) BEeola

1) Heolzel MY AAL FIA Aolw, Fsae s
FHSIA HaAnz Adede A AA AL Yoot @
ol 283t T e A FYUsteof Fich

g
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2) Beola Al&ge ArHeE AFHe 150 %2 BEIE 2
o Eol&ele o XA AY}FTE ZsIY FHFY
holding W £&F7%& ZtFolof gl

3) Trolley travel Edgo]a AAHL 3L31F W IEAlejollA
TEEEL] 10 % HHelA trolleyE: 2FAZAF = 53&
e FR2E 2

4) 3td A 7—‘131”%_101] ot ZHUY Edolare WiHAM AE
& AHE3tolol st A F-4] U HPo] Fojx L

A AL w2 mools HAA o]l E AMRSIH galvanize
B Aazt AAE AHESto{of vk EFE 29X F= enclosed
QtAEE Fhuirt Qe metal HlAe] Yol £LAo HA A
SHStA At o} it

2) REFY AL Hze = W 2 ALy wd, A
olf, AA I fitting® 5 F5H AN T3 3
oo} gt

(5) Control points
1) M1~M4 std FQ)
- g A elol ¥t local control boxi push button
type olojof sl StAMT] movable typelZ AdX|Slofo}
g},
- Bridged] FPLEE= JIUE 24T,
- Hoist®} tr'oIIey«] T3] systemo= magnetic FEEHE AH&
stojo} et
- Magnetic ZEE37 A]AE2 local control boxol ¢+ push
button® 8 R Z}&4: glojof glicl,
2) M5a~M5bh st Z el
- ML~M4 3HA FEQl At Fd
3) M6 st ZHEL
- ML~M4 3t Al Atz B
(6) gluE &8

- Hoisto]= over hoistingE A& ¢l limit switchE ¥

- 17 -



2 stojof it
- B E A$IX = bridge?] ¥ A trolleyd] FE AHojE4
U=EF AdAsteiof sy, 2AJe ¢ ERILE & 2.
L st B 3 '
(1) Hoist and trolley control
5.7h (1) 54
(2) Beola
5.7} (3)2 =4
(3) 2}ojo]
5.7L (4)2 B¢
(4) Control points
- 3 d& pendant push button switchel] 2|3le ZE&4 ¢l
olof sim, 19 PR 22A7Me ¢ UESF3HL I
trolleyZHE a2} =4 o 1 ne] &olof HAXE A,
- Hoist, bridge2] F38, trolley?] F3-E& 25te] magnetic
controllerE A& 7.
- Magnetic controller AJAENEZ pendant push buttonol 2]}
Ad: JEE YA
(5) FulE 2513
- ZO|AEX over hoisting® WX|¥4 = limit switchE ¥
% g2,
- BulE &9 X = bridged] F3 @ trolleyd] H¥E Ao
71 913t dX]stoiof 3hy, RAEs ¥ EIJLRE ¥ A
t}. Electric monorail Zo]AE
- ZolAEE JIAF, AVFHA Heolag ztFojof 7t
Trolley= A7]FQ Beo]aE ZtF-ofof ¥irl.
- ZBo|AEY] AAAELT Tloj7t AR 4, SHY- THE A9H
g A slojo} ¥l
Monorail Aol EEele AxE fulE AUXNE PR
of it}
JolAE? %2 R2NR O T pendant push button controller
g X 7.

o

_18_



- Push button controlleri= magnetic typeo]o]o} 3} buttone]

UdHE Jhstd gt 23} FIEE ¥R,
~ Power ZZAx| = festoon E}QJolojo} ¥Fit}

2}. Electric 33 I o|AE

- Hoist: 71413, A7]FQl Bgola @ A 3} gju]E ASIXE

3ol BT},

- Push button ZEE 2= magnetic E}Yolejo} 3l buttond

¢S TSt St 2% Si=F ¥ 2L

- HYEFRE Alstrl flste] local ZEEEE dA 3tolof

3l push button EfgJelojof Fict
o}, AgjAlo] HdX]E & electric suspension FgQl
(1) ZolAE W trolley E2EE
5.7h(1)2 54
(2) Brake
5.7}h.(3)2 54
(3) Wiring
5.7h ()3 5
(4) Limit switches
5.71.(6)2 ¢
(5) Control points

- Push button type?] 47§¢] local control boxE Z3Z5}H

isolation room ¥}2] 2|¥e] AX|& A,

~ Push buttong £7HHZ typelE buttond] UFeo] AHAEHIS

e REVT &% HES ¥ A
-~ 47§¢] local control boxollA o7 IhIE
intetlock systeme] A53IEE 3 A,
6. 571 &2

RN

(1) Buyert 440V, 34}, 60Hz AC power7} ZZ3lojob Il
control powert selleroll 2|3l JZ-FHE= 2Zizte] agY,

Jo|AES AMx|glo] % control transformer& AA ZTF

=S o 7
(2) Electric motor: appendix 4HE-02, 03¢f] uwja} AL

_19_
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& AZ 7.
(3) Crane bridge?] TglolEHR Rel= Z1Zt2] wheel T¢o] ZE
Aol ZAstoiof sy, ztzte] REle] thste SFA 5

WA &4 9I%F interlock system& Ztojof ¥irl

(4) Drive unit?] BE FEFES FAH3] FHd oo shy 2eRAd
type?| gear couplingo] AZAZ Aole] dAlHo HF ¢ YL
A AL SR o} girh

(5) TAHAY FERES AEGHASZ Aol A st A% Hi
23S 2B E IFEF ¥ 7L
(o Beflo]l2 =8, ASIF)

(6) BEIEL B2 AAN L} squirrel cagering induction E}glo]o]
oF 3t 302 Al 55 T ol LEATe] glel: drh

(7) REL2] enclosurex= nonventilate E}glo|ojo} 3tr}

(8) RE Rl $£5XZlo] 713t R FTAX] U short-circuit
BEPXNE HAAY A 53| st B FYAg Rep: 3} dus
ZFx] Wl short-circuit RIEAXE g3 RERE At 2= &
EEes 34 9 Fela gto= wivfo] AXEA.

(9) BE equipments&2 WHI7|H EE?] 90~110 % He oA dA%F
ol s HES Y A,

(10) Re} 2@ A71FQ enclosures2 soft drawno]l} :3E g 2}
olo] T2 Elolo] FLE hoisto] HAE Stojof 3rt

(11) AZ1HQ Ay W BEE{FESLE IEEE, NEMA Z18[52 ANSI F-Zeo u}
et AdAstaL A ZpsiaL Al stoiof et

7. Name Plate &3-x&A

FARA] A" 71714 AdRE gA woll He Fhol 13 LE F

BE AFE metric B9 E AHESIH thad] AR

(1) ZEd
- Zule] ol F
- Byl tag YW
- A ZAL
- A2t A]

fifo
2,
i
2
L
%
a

- 20 -



- A

- #|ZtAL

- gl

- %% % o

- Span

- Speed, hoist, trolley, bridge

(2) BolA2E W A JolAE

o SERSE
- U9 tag W]
LR
B

- A%

- 3 o]AE speed

- Aatgol

8. UREdA a7&x4

(1)

(2)

30/58 FAZHU W 1 JolAEe thsty [z A
trolley, bridge % J]E} T}E HETo] ZRE = #

ol A& WAsI]T AAY X & Y A

AR W ofMAle] 52 31F E &3

section 23128 WA e 72 4 UYIEF 25F e T53 34

HHog dAstoof i

9. AANA A gxA

(1)

BE AJAHQ 2GS appendix 4HE-02, 030 whal 4=33lejof &t
t}.

- ]9 tag 9H]

- A2}

- Az A

- Z3o]|AE speed
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I . DESIGN SPECIFICAITON

DESIGN SPECIFICATION

- CAPACITY

+ SPAN

- SERVICE & CLASS

- QUALITY CLASS

- SPREAD (TROLLEY WIDTH)

+ TROLLEY WEIGHT

+ TROLLEY WHEEL & RAIL SIZE

« TROLLEY WHEEL BASE

. BRIDGE WEIGHT WITH RAIL WEIGHT
> PLATFORM, END TRUCK & MISC. WEIGHT
+ BRIDGE WIEEL & RAIL SIZE

+ BRIDGE WHEEL BASE

. TRAVELLING LENGTH

+ CRANE TOTAL WEIGHT

» STRUCTURAL STEEL

»  WELDING

+ SEISMIC

- 24 -

30/5 TON

14.3 MR

INDOOR AND C.M.A.A CLASS A
“T" CLASS

2500 MM

4,65 TONS

$ 250 WHEEL x 4EA, 30KG/M
2190 MM

10.2 (5.1x2) TONS

7.36 TONS

$630 WHEEL x 4EA, 37KG/M

4600 MM

38.4 M

22.21 TONS

JIS G3101, 5841 (oy = 24KG/MM?)
AWS D14, 1 WELDING OF INDUSTRIAL &
MILL CRANE & OTHER MATERIAL
HANDLING EQUIPMENT

1988 VERSION, UNIFORM BUILDING
CODE ZONE 2A



2. LOAD COMBINATION (PIER C.M.A.A TABLE NO. 3.3.2.4)
1) CASE 1 : CRANE IN REGULAR USE UNDER PRINCIPAL LOADING (STRESS LEVEL 1)
DL (DLFe) + TL (DLFr) + LL (1 + HLF) + IFD
2) CASE 2 : CRANE IN REGULAR USE UNDER PRINCIPAL AND ADDITIONAL
LOADING (STRESS LEVEL 2)
DL (DLFg) + TL (DLFT) + LL (1 + HLF) + IFD + WLO + SK

3) CASE 3 : EXTRAORDINARY LOADS (STRESS LEVEL 3)

DL + TL + SF
WHERE
DLt DEAD LOAD
DLF :  DEAD LOAD FACTOR
TL : TROLLEY LOAD
LL .: LIFTED LOAD
HLF :  HOIST LOAD FACTOR
T IFD +  INERTIA FORCES FROM DRIVES
WLO :  OPERATING WIND LOAD
SF ¢ SEISMIC FORCE
SK ¢ FORCE DUE TO SKEWING

THIS OVERHEAD CRANE SHALL BE INSTALLED ON INDOOR. THEREFORE, THE OFERATING
WIND LOAD (WLO) FORCE SHALL BE TAKEN NO THROUGH FROM LOAD CASE II.

AND THE SEISMIC FORCE (SF) ACCORDING TO THE REQUIREMENTS OF 1988 VERSION
OF UNIKFORM BUILDING CODE (UBC) SECTION 2312 SHALL BE TAKEN THROUGH FROM

LOAD CASE .
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3. ALLOWABLE STRESS (PER C.M.A.A TABLE 3.3.3.4)
1) STRESS LEVEL 1.

ca = 0.6 gy = 0.6 x 2400 KG/CHZ = 1440 KG/CM?

]

Ta = 035 oy 0.35 x 2400 KG/CMZ = 840 KG/CM?
2) SIRESS LEVEL 2.
ca = 0.66 gy = 0.66 x 2400 KG/CMZ = 1584 KG/CM2
Ta = 0.3750y = 0.375 x 2400 XKG/CMZ = 900 KG/CM?

3) STRESS LEVEL 3.

cga = 0.75 gy = 0.75 x 2400 KG/CMZ2 = 1800 KG/CMZ
Ta = 0.43 oy = 0.43 x 2400 KG/CMZ = 1032 KG/CM?
WHERE ;
ca * ALLOWABLE COMPRESSION STRESS
za * ALLOWABLE SHEAR STRESS
gy ¢ . YIELD STRESS
4. TACTORS

1) DEAD LOAD FACTOR (DLF) PER CMAA 70 REVISED 1988 FROM TABLE 3.3.2.1.1.4.1-1

TRAVEL SPEED 'DEAD LOAD FACTOR
771 UP TO 200. FPM (60.96 M/MIN) 1.1
OVER 200. FPM 1.2

2) lI0IST LOAD FACTOR (HLF) FER CMAA 70 REVISED 1988

HLF = 0.15 £ (0,005 x HOIST SPEED) (FT/MIN) £ 0.5
2.8
= 0.005 x ——— FI/MIN = 0.,0459
0.3048

USE 15% FOR HIOIST LOAD FACTOR.

3) INERTIA FORCES FROM DRIVES (1FD)
PER CMAA 1975 AND CRANE HAND BOCK (WHITING)
— LATERAL LOAD DUE TO ACCESERATION OR DECELERATION IS CONSIDERED

AS 2.5X% OF THE LIVE LOAD AND THE CRANE BRIDGE, EXCLUSIVE OF END TRUCKS

AND END TIES, FOR CLASS “A” CRANES,

- 26 —~



5. LOAD TABLE

% GIRDER ONE SIDE *

DEAD LOAD (ONE GIRDER + MIS.) : DL

TROLLEY LOAD (4650/2) O TL
LIFTED LOAD (3000 + 300)/2 L 5
t HOOK LOAD
DEAD LOAD FACTOR ¢ DLF
HOIST LOAD FACTOR (15%) P I+lLF
INERTIA FORCES FROM DRIVES : IFD
FORCES DUE TO SKEWING T sK
SEISMIC LOAD ¢ 8F

-27-

5.1 + 2.7 = 7.8 TON
2.325 TON

15.15 TON

1.1 (CMAA 3.3.2.1.1.4.1)
1.15 (CMAA 3.3.2.4)

0.56 TONG (REFER TQ PAGE 9}
0.62 TON (REFER TO PAGE 10)

1.57 TON (REFER TO PAGE 10)



I . STRUCTURAL. PART CALCULATION

1. DETERMINE TROLLEY WHEEL LOAD

£=2190 (W.B)

£r=793
£,=109( 1090
RA MAIN 'P2=2 55 TON ?RB
124TON HOOKP'T 7.58 TON
=1742T
YQ=1998TON

TROLLEY LOAD = 4.65 TON

i

+  LIFTED LOAD 30.3 TON

% FOR ONE SIDE OF TROLLEY (DLF = 1.1, HLF = 1.15)

30.3
+ LIFTED LOAD = ———— x (IILF) = 15.15 x 1.15 = 17.42 TON (P1)
2
4.65
+ TROLLEY LOAD = x (DLF) = 2.325 x 1.1 = 2.56 TON (P2)
2
LIVE LOAD = 17.42 + 2,56 = 19.98 TON (Q)
% REACTION
(P1 x €1} + (P2 x £2) (17.42 x 793) + (2.56 x 1090)
« Rp = =
£ 2190
= 7.58 KG

Ra =P1r +P2-Rp= 17.42 + 2.56 — 7.58

12.4 TON

(MAX. TROLLEY WHEEL LOAD = TRa)
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2. LIVE LOAD MOMENT TO G-1 GIRDER (LLM)

SPAN L=14 300

<
_ w.82190
I::831 1359
A |
: RAT :L . +r8 ]
o 12?004@ l 7580 KG ﬂ‘g
1
L1=6734.5 J415_5415.[ 67345
7150 7150 -
"d~ = DISTANCE OF RESULTANT “Q- FROM NEAREST WHEEL
Re x W.B 7.58 x 2190
d = = = 830.84 = 831 MM
Q 19.98
% LIVE LOAD MOMENT (LLM)
(Ra + Rp) L2 19.98 x 673.452
LM = ———————— = ——— - 5336.8 TON.CM

L 1430 —————————=

3. IMPACT LOAD MOMENT TO G-1 GIRDER (ONLY HOIST LOAD FACTOR MOMENT CAL’)
« IMPACT LdAD (F)
F = 15,15 x 0.15 = 2,2725 TON
PER C.M.A.A (PARA 3.3.2.1.1.4.2) USE 15% OF RATED CAPACITY
* IMPACT LOAD MOMENT (Mdi)
2.2725 x 673.452

Mdi = = 720.74 TON.CM
1430
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4.

GIRDER SECTIONAL PROPERTIES

('31 — Y ﬂﬁ
o TOP PLATE t 12T x 590
O
w WEB PLATE : 8T x 1176
o o
~ Q BOTTON PLATE : 12T x 590
HORIZONTAL STIFFENER : L50 x 50 x 6t
©

* MOMENT OF INERTIA (VERTICAL DIRECTION)
Ixx = 716483 CM*

% SECTION MODULUS — “Zxx”
Zxx = 11941 CM3

% MOMENT OF INERTIA (LATERAL DIRECTION)
lyy = 179272 CM?

* SECTION MODULUS “Zyy"”

Zyy = 6077 CM3

_30_



5. GIRDER PROPURTION (C.M.A.A PARA 3.3.3.1)

- VAAI./’V‘X.)WW*VA‘M b;; e bt L/h 7 h/b
PROFORTION 26.78 44.; B 147 12.16 S A2.2 N
HAX, | voes wor oeFINE o8

65 60 264.0 or 376 25
ALLOWABLE SPECIFICATION
WHERE 3
L = SPAN 14300 MM
b = DISTANCE BETWEEN
WEB PLATE 534 MM
¢ = THICKNESS OF TOP PLATE 12 MM
h = DIPTH OF WEB 1176 MM
t = THICKNESS OF WEB 8 MM
6. DIAPHRAGM THICKNESS (C.M.A.A PARA 3.3.3.1.5.5)
P
XS B 8106-77 - — S
oremw e (1056 Ke/O) (w21 td
WHERE 3
RB = WIDTH OF RAIL BASE = 107.95 MM
P = TROLLY WIEEL LOAD 10.835 TON
T = TOP PLATE THICKNESS 12 MM
td = DIAPHRAGM THICKNESS (MM)
(USE MIN. &MM)
< 30KG RAIL >
10.835TON x 1000
td = = 0.442CM = 4,424 ¢ 8 MM ...... 0K

(10.795 + 2.4) x 1856
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7. TOTAL DEAD LOAD MOMENT (GIRDER ONE SIDE)
GIRDER 5.1 TON

«  TRAVERSING POWER, PLATFORM @ 1.5 TON

+ MISCELLANEOUS * 1.2 TON (PANEL, BRACKET ETC.)

- TOTAL DEAD LOAD = 7.8 TON (UNIFORM LOUAD)

% DEAD LOAD MGMENT (DLM)

WL
+ MOMENT DUE TO GIRDER WI = --— x DLF (1.1)
8
WHERE “L " IS SPAN
7.8 x 1430
DL = —————— x 1.1 = 1533.68 TON.CM
8 N —

8. MOMENT FOR INERTIA FORCES FROM DRIVES : (IFD)
FOR CLASS “ A ” CRANE USE 2.5%

10.2
IFD = 2,5% x (2.325 + 15.15 +

) = 0.56 TON
2
0.56 x 673.452
% IFDM = 177.61 TON-CM
1430 —
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9. SEISMIC LOAD MOMENT FOR LATERAL DIRECTION
_ (PER 1988 VERSION OF UBC, SECTION 2312)
+ SEISMIC LOAD (Sf)
Sf = ZICeWe = 0.15 x 1.25 x 0.75 x 11.14 = 1.57 TN
& SEISHIC LOAD MOMENT (SFm)
- 1.57 x 673.45%

Sfm = —————————- = 497.94 TON-CM
1430 —_—

— CODE : 1988 VERSION OF UNIFORM BUILDING CODE (UEC) SECTION 2312
-7 ¢ SEISMIC ZONE FACTOR AS SET FORTH IN TABLE NO. 23-1.

Z = 0.15 (ZONE 24A)

— I : OCCUPANCY IMPORTANCE FACTOR AS SET FORTH IN TABLE NO. 23-L
I = 1.25

— Cp ¢ NUMERICAL COEFFICIENT IN TADLE NO. 23-P
Cp = 0.75

— Wp © COMPONENT WEIGHT EXCLUDE LIFTED LOAD.
Wp = (DEAD LOAD + TROLLEY LOAD) x DLF

(7.8 + 2.325) x 1.1 = 11.14 TON

10. MOMENT FOR SKEWING FORCES : (SK)

SPAN 1430
RATIO = = = 3.1
WHEEL BASE 460

.". SKEWING FACTOR : Ssk

it

0.05 (CMAA : 3.3.2.1.2.2)
» SKEWING FORCES (SK)

SK = Ssk x TRa = 0.05 x 12.4 = 0.62 TN

(MAX. TROLLEY WHEEL LOAD : TRA = 12.4 TON)
% SKEWING MOMENT (SKm)
0.62 x 673,452

SKM = = 196,64 TON-CM
1430 —_—
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11. SUMMATION OF MOMENT (ONLY GIRDER ONE SIDE)

CASE 1.

« DEAD LOAD MOMENT (DLM)
« LIVE LOAD MOMENT (LLM)
- IMPACT LOAD MOMENT (mdi)

« INERTIA FORCE FROM
DRIVE LOAD MOMENT (TFDM)

VERTICAL MOMENT

1533.68

6336.8

720.74

LATERAL MOMENT

177.61

TOTAL XM

CASE 2.

- DEAD LOAD MOMENT (DLM)

« LIVE LOAD MOMENT (LLM)

IMPACT LOAD MOMENT (mdi)

« INERTIA FORCE FROM
DRIVE LOAD MOMENT (IFDM)

+ SKEWING FORCE MOMENT (SKM)

= 8591.22 TON-CM

VERTICAL MOMENT

1533.68

6336.8

720.74

177.61 TON-CM

LATERAL MOMENT

196.64

TOTAL 3M2

CASE 3

+ DEAD LOAD MOMENT (DLM)
« LIVE LOAD MOMENT (LLM)

+ SEISMIC LOAD MOMENT (SFM)

= 8591.22 TON-CM

VERTICAL MOMENT

1533.68

6336.8

374.25 TON-CM

LATERAL MOMENT

497.94

TOTAL ZMa

= 7870.48 TON-CM

497,94 TON-CM




12. SUMMATION OF BENDING STRESS (ONLY GIRDER ONE SIDE)

CASE 1.

(DEAD LUAD MOM. + LIVE LOAD MOM. + IMPACT LOAD MOM.) [FD MOM.
by = { } o+ )
SECTION MODULUS OF “Zxx” Zyy

12-1) TENSION OR COMPRESSION STRESS (fby)

8591. 22TON-CM 177.61TON~CH
fbr = + = 0.720 TON/CMZ + 0.029 TUN/CM?
11941 CH? 6077 CM3
= 720KG/CMZ + 29KG/CMZ = 749 KG/CMZ < 1440 KG/CM%Z2 ——-—- O.K
CASE 2.
(DEAD LOAD MOM. + LIVE LOAD MOM. + IMPACT LOAD MOM.) (IFD MOM. + SKM MOM.)
fbe = +
SECTION MODULUS OF "Zxx" Zyy

12-2) COMBINED STRESS (fbz)

8531.22 TON-CM 374.25 TON-CM
fbe = + = 0.720TON/CM?% + 0.06210N/CM?
11941 CM3 6077 CM3
= T720KG/CMZ + B62KG/CMZ2 = 782 KG/CM2 < 1584 KG/CMZ ........ 0.X
CASE 3.
(DEAD LOAD MOM. + LIVE LOAD MOM.) SEISMIC MOM.
fbs = +
SECTION MODULUS OF ""Zxx” Zyy

12-3) COMBINED STRESS (fba)

7870.48 TON-CM 497.94 TON-CM
fbz = + = 0.653TON/CMZ + O,082TON/CM2
11941 CM3 6077 CM3
= B59KG/CMZ + B2KG/CMZ = 741 KG/CMZ2 < 1800 KG/CM2 ........ 0.K
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13. MAX. ALLOWABLE DEFLECTION : AMAX. (TECH" SPEC” 4.5.2.1.b)

SPAN 1430
AMAX. = = = 1L79CH = 17.9 MM
800 800

13-1. DEAD LOAD DEFLECTION (DLA)

% FIND EQUIVALENT UNIFORM DEAD LOAD “ W "

5.W.L3
THEN, DEAD LOAD DEFLECTION =
384 EI
5.W.L3 5 x 8580 x 1430%
“DLA” = -
384 EI 384 x 2.1 x 105 x 716483
= 0.217 CM
WL
LET DEAD LOAD MOMENT, M = ——rvb
8
8M 8x1533.68
W o= = = 8.58 TON
L 1430

M = DEAD LOAD MOMENT
= 1533.68 TON-CM
L = SPAN 1430 CM
Ix = MOMENT OF INERTIA (VERTICAL DIRECTION)

= 716483 CM4
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13-2.

13-3.

LIVE LOAD DEFLECTION (LLA)
FIND EQUIVALENT COUNCENTRATED LIVE LOAD “ P "

PL3
THEN, LIVE LOAD DEFLECTION = ———
48EI

17730 x 1430°
“LLA” = = 0.72 CM
48 x 2.1 x 10% x 716483

PL
LET LIVE LOAD MOMENT “ M ” = ———
4
WIERE, P = EQV. LIVE LOAD & L IS SPAN IN CM
6336.8 x 4

P = ——————— = 17.73 TON (EQV. LIVE LOAD)
1430

TOTAL DEFLECTION

“DLA" + “LLA”

0.217 + 0.72

0.937 CH < 1.79 CM  (ALLOWABLE) .............. OK
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14.  DRIDGE WHEEL LOAD

150 e 13150 .
139
2L TS RAIL 1850 .
T T
. K __‘:.
~ B /7 G1GIRDER l -
. 1 .
e e
_i_ _: My &l é
bt 2190 _, 12400 KG 7580 K&
| ] | | : \: I |
~==tdre—tfd- Bla——cl ="
! ' : G2 GIRDER ' |
Ll ]t
A B
' SPAN 14 300 -
SPAN 14300
L 2180
4} l
o1&
{
| RA12400KG | RB:7580 XG ¢
X )‘
AT :
|
)
793
1150 Ry 13150
< LEFT SIIE >
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STATIC LIVE LOAD ON GIRDER CORNER : LL

19.98 x 13150

= 18.37 TON/CORNER

STATIC DEAD LOAD ON GIRDER CORNER : DL

CRANE TOTAL WEIGHT WITHOUT TROLLEY WEIGHT

DL

11

4

22.21 - 4,65

= x 1.1

1

4

LOAD OF ONE SIDE OF GIRDER

= LL + DL

= 18.37 + 4.85

23.22 TON

BRIDGE WHEEL LOAD OF LEFT SIDE OF GIRDER (A}

= 23.22 TON/WHEEL

(MAX. WIEEL STATIC WHEEL LOAD = 23.22 TON/WHEEL)

4.85 TON/CORNER

SPAN 14300

2190 '
\ P 4 P
I RA:12400KG, RB: 7580 KG |

—
e mann s
_]

l. D
B
1397
12650 - 1650

< RIGHT SIDE >

- 39 -
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19,98 x 12650

LR —= = 17.67 TON/CORNER

14300

DL 4.85 TON/CORNER

LOAD OF ONE SIDE OF GIRDER

= LR+DL = 17.67 + 4.85 = 22.52 TON

DRIDGE WHEEL LOAD OF RIGHT SIDE OF GIRDER (B)

= 22.5 TON/WHEEL
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15, RAIL CLAMP BOLT CALCULATION

STUD POLT4= TRAVELLING RAIL-S 2} alstud TRAVELLING RAIL =17} wbafe] sod el
dabgol ezt W35 A5 Hslod 2luh Aty g st
G, s Y Y 08 RAILol £ RE|o] CLAMP LT n]2] 4

dido] vlo|Y o sibe) xystal ¢t

CRANE TQTAL #T:2221 TON

Pv ¢ MAX. WHEFL LOAD = 23.22 TON
(MAX. WHEEL LOAD PAGE 16)

Pn @ Rrgefoll zhgsle sHE = 4.644 TN
l UMEEL LOAD DATA  Pmax P (AHE sHEe] 20%)
Pt ¢ Fadaabuerel SE = 2,322 To

(2t stZel 10%)

St ¢ zlzlofelat 4w = 157 TN

PuzPL+SF.__ (SEISMIC LOAD PAGE 10)

2]

175
STEEL PLATE

1) BOLTol =h-&3te 2io) ¢4  (Pu)

Pu = Pt +Sf = 2,322 + 1.57 = 3.892 TON

% CRANE WHEEL CENTER %} 7]2] 4600MM A}ojof M20 CLAMP BOLTZ} 500MM 7tz e 2
10#Fo] 42 ¥lo=g 7jarAle] BOLT 7848 20%9) 24F2] BOLT o] PH "W3ro g
27j2] BOLT -Fr3 gtgix g 2-83fo] 7jakyict.

“

2) BOLT&-] 71_‘.5_}.'%3—1 74]"\ : T

Py WHERE ;
T = —
2A 20 BOLTS] gt} = 2.83 TON
SEerA A= 3,14 CM2
3.892 8]0 ¢-eE = 0.84TON/CH2
2 x 3.14
= 0.62 TON/CMZ < 0.84 TON/CHZ ............................. 0.X
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L. MECIINNICAL. PART CALCUIATION

DESIGN DATA

CAPACITY
LIFT
SPAN
SPEED
+  MAIN HOIST
« TROLLEY DRIVE
+  BRIDGE DRIVE
WEIGHT
HOIST BOTTOM BLOCK
»  TROLLEY
CRANE TOTAL Wt
WHEEL DIA & QUANTITY
TROLLEY

+ BRIDGE

WIRE ROPE

MAIN HOIST

MAIN 30 TON, AUX. : 5 TON
MAIN 16.2 MR., AUX. : 17.3 MR

14.3 MR.

0.28-2.8 M/MIN, AUX. : 0.56-5.6 M/MIN

7  M/MIN

10 M/MIN

MAIN 0.3 TON, AUX. : 0.05 TON

4.65 TON

22.21 TON

DIA. 250 x 4EA

DIA. 630 x 4EA

# REQUIRED BREAKING STRENGTH OF WIRE ROFE : T

lu xS
¢« Ty = ———oH
N
WHERE, Lm
N
S

WORKING LOAD : 30.3 TON
NO. OF PARTS OF 6
WIRE ROPE DIA. : ¢22.2

¢ MIN. REQUIRED

SAFETY FACTOR : 5
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30.3TON x 5
™ = = 25.25 TON
6
USE, ¢ 22.4 MM (6 x Fi25) IWRC BE 279l
MIN. DREAKING STRENGTH : 33.7 TON

SAFETY FACTOR OF WIRE ROPE

33.7T0N x 6
S = -
30.3 TON
T OB.B7 D b e et i
2) AUX. HOIST
M xS
v = —
N
WHERE, Lws + WORKING LOAD : 5,05 TON
N ' NO. OF PARTS OF 2
WIRE ROPE DIA. @ 416
S ¢ MIN. REQUIRED
SAFETY FACTOR : 5
5.05TON x 5
Ty = —— = 12.625 TON
2
USE, ¢ 18 MM (6 x Fi25) IWRC BE Z21.
MIN. BREAKING STRENGTH : 17.2 TON
SAFETY FACTOR OF WIRE ROPE
17.2TON x 2
. S = —
5.05 TON
S T < 5 G O e 0.X
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3.

MOTOR

1) MAIN HOIST

Lu x V
17 J——
6.12 x E
< WHERE, Luy = WORKING LOAD 30.3 TON
V = HOIST SPEED 2.8 M/MIN
E = MECHANICAL EFFICIENCY
WIERE, E = Eg x Esm
Eg = GEARING EFFICIENCY
n = NO. OF GEAR REDUCTION
Es = REEVING EFFICIENCY
m = 0.97% x 0.997 = 0.851
30.3TON x 2.8 M/NIN
. KW o= - = 16.31 KW
- 6.120 x 0.851
USE  17KW x 8P
2)  AUX. HOIST
Ly xV
- KW =
6.12 x E
WHERE, Lix = WORKING LOAD 5.05 TON
V = HOIST SPEED : 5.6 M/MIN
E = MECHANICAL EFFICIENCY : 0.85
5.05TON x 5.6 M/MIN
« KW = = 5.44 KW
6.12 x 0.85
"USE  5.5KW x 6P
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3) TROLLEY DRIVE

WoxV
W = -——— x P x [
6.12
WHERE
W = RATED LOAD + TROLLEY W.T : 34,95 TON
¥V = TROLLEY SPEED t 7 M/MIN
P = MOTOR FACTOR ¢ 2.5
F = FRICTION FACTOR : 0.0068
(FROM CMAA TABLE 5.2.9.1.2.1-D BASE ON 250 MM WHEEL DIA.)
34.95TON x 7M/MIN
KW = x 2.5 x 0.0068

6.12

0.68 KW

USE 0.6KW x 8P — 2SETS

4) DRIDGE DRIVE

WxV
KW = —— x P x F
6.12
WHERE 3
W = RATED LOAD + C/R TOTAL W.T = 52.21 TON
V = BRIDSE SPEED 10 M/MIN
P = MOTOR FACTOR v 2.5
F = FRICTION FACTOR : 0.0054
(FROM CMAA TABLE 5.2.9.1.2.1-D BASE ON ¢ 630MM WHEEL DIAMETER)
52.21TON x 10M/MIN
+ KW = x 2.5 x 0.0054
6.12
= 1,152 kKW

USE 2EA — 1.8KW x 8P
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CALCULATION OF WIEEL
TROLLEY WHEEL LOAD

4.

1
- MAX. TROLLEY WIEEL LOAD P =12.4 TON
(STRUCTURE PART CALCULATION PAGE 5)
- WHEEL DIA (USE 30KG/M RAIL)
.+ BY CMAA-ACCORDING TO CMAA TABLE 4.11.3 CLASS “A"
P(LB) = 1600 x D(IN) x W(IN)
P(LB)
D(IN) = WIERE  ;
1600 x W(IN)
W EFFECTIVE WIDT OF RAIL (b-2r)
P(K®) R
D(CM) = 30 kg @l ) s e e o
112.5 x (b-2r) :
12400
112.5 x (6.033 —.2 x 0.8)
= 24.86 CM = 248.6 MM
USE 250 DIA WIEEL
~
2) BRIDGE WIIEEL
- MAX. BRIDGE WHEEL LOAD : Pmax = 23.22 TON/WIEEL
(STRUCTURE PART CALCULATION PAGE 16)
- WHEEL DIA (USE 37KG/M RAIL)
KS B 8106~ 83
«  BY CMAA METHOD 37 kg Jis € T01- 74
62.71—1 A &
P(XG) T — VAR
D(CH) = 2 !
112.5 x (b-2r) T N
23200 T
112.5 x (6.27 - 2 x 0.8)
= 40.28 CM = 402.8 MM
USE 630 DIA WHEEL
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SEE_DWG NO. BO4-508

- 47 -

(30)TON HOOKRS| ZF == AH| o~
(RasyedserdE) o - 110l QLOTAY A = SF50~ 55 bl o= 11.5 CM
Q = At 83tE 30000 kg b2 = 3.4 M
a = BN AA 16 CM h = 16.5 CM
h bl + 2b2
1) EMAR el = —=n % —mmmmeme = (CM)
3 bl + b2
16.5 11.5 +2 %3.4
= ——eee ¥ oo =6.76
3 11.5 + 3.4
e2 = h - el = 16.5 - 6.76 = 9.74 (CH)
2) ¢ bl + b2
A= h* --eeemmee = (CM"2)
2
11.5 + 3.4
= 16,5 % ~——=mommmem = 123
2
3) AHEILUE h"3  (bl4b2)"2+2%bl*b2
I = —=——- R e LT = {cH"4)
r—/\ll_\\ﬁ 36 bl+b2
! ' 16.5°3 (11.543.4)"242%11.5%3. 4
. I S ¢ ol DT
36 11.5 + 3.4
ﬂ.———————“”) = 2514
] _
A cz ] 4) Crod 4 1 2514
ZI = meme 2 mmmaeem = 372 CM"3
h el 6.76
4/////////1 sz S A & I 2514
| ZI] = ==m= = —mmeoe = 258 CM3
16b . e2 - 9.74
' [ 5) HU¥E a
§§{ [ \ J M=Q (-;— + el) = (KG-CM)
— 16
‘////////’/1 6:;‘ = 30000 x (--—- + 6.76) = 442800
- 2



[o"
]
10
e
0z
0i0
i
Oix
e
oz
Jw
Q
T
(o
1t

+tg b + Tt

M Q 442800 30000
b ommmm e = e to—mm—m s

A A 372 123

H

1434 KG/CM™2 £ 1500 G/CH™2

~-Jb + gt

13
gy
I
Q
o
[e]
1

M Q  -442800 30000
(29! A 258 123

=-1473 KG/CM™2 £ 1600 KG/CM™2

(237 s crod) oo 711 - 1V off QUOA bl = 11.5 cn r’ = 10.2 cn
B2 = 4.7 cn
h = 14.4 cm
a =16 cn

h bl + 2b2
el = ——— ¥ e T= (CM)
m i [ 3 bl + b2

o3|
L

|

!

e

14.4 1L.5 + 2 x 4.7
= e———— E e e = 6.2
' 3 11.5 + 4.7
) ey cz €2 = h - el = (CX)

h™3 (bl + b2)"2 + 2bl % b2
1 = cmeee o e e = (CM"4)
36 bl + b2
14.473 (11,5 + 4.7)72 + 2 % 11.5 * 4.7
m o * e S e = 1898
36 A 11.5 + 4.7
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1 1898
2 [l =2 —=~= =5 —=w—-—-~ = 306.1 (CM™3)
el 6.2
I 1898
IV = —mmm = mmmme e = 232 (CM"3)
e2 8.2
5) & LPE
Q
M= -—- % tan 60° *x r’ = (KG/CM)
2
30000

= —me—— * tan 60 ° % 10.2 = 265004

6) ¥ S (Tcol oA ¥8HE Dotk aElh)

M 265004
o QXN get = +0b = t —m—-—- P = 866 KG/CM"2 < 1600 KG/CM™2
ZI11 306.1
M 265004
o UEZX Fec = -0 bz~ e =—1143 KG/CH"2 < 1600 KG/CM™2
AL 232
ojez 0.x
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(5)TON HOOKS2] = 5= A ~F

(ZE2EYXUFC) O 1 - 110 UM [ IH & = SF50~ 55 bl = 5.4CM
A H . Q = AR 3IE 5000 kg b2 = 2.2CM
2491 7 8o B a = EAVTAZK 9CM  h = 8.4CH
: ' h bl + 2b2
1) SUFR el = --- £ —-oommmme = (CM)
3 bl + b2
8.4 5.442 % 2.2
= - E J =3.61
3 5.4 + 2.2

2) ety bl + b2
A= h# —ocmmmee = (CM2 )
2
5.4 + 2.2

"
s}
S
*

i

1

|

|

i

]

1

i

i

|
1|
w
et
(1o
po

L 2
/\t\“ N 3) BNDDUE h"3 (b14b2)"2+24b1%b2
I ]I N I = ~——-~ K o e e = (CM74)
— |- - - 36
‘O«s&-x 0 bl + b2
’»{,’;L//,'/ 8.4"3 (5.442.2)"2+2%5.4%2.2
g . e K e
1 < ez 36 5.4 + 2.2
h = 176.6
1‘ 4) ¢ot g i 176.6
37 Z1 = ———= = —mme—e- = 48.92 CM"3
é‘ el 3.61
o |
SO A & I 176.6
. ZI1 = ———— = ——-too = 36.87 CM"3
ﬁk’ f47 ! l e 4.79
\ 5) XUILUE a
Gec; M=Q % (-—- + el) = (KG/CM)

é;i_—l/l/ | g

= 5000 x (--- + 3.61) = 40550
2



6) I - I1Q &£H8HE, OME et = t0b + Ot
M Q 40550 5000
Tt e b e T e —— + —mm————
A A 48.92 31.92
= 986 KG/CM™2 < 1200 KG/CM"2
UBEZE Gec=-0Ob + Tt
M Q -40650 5000
R et T e R et 4+ ——————
711 A 36.87 31.92
=~943 KG/CM"2 < 1200 KG/CM™2
(B3 BYStECY) P 111 - IV ol UOA bl = 5.4 CM r' = 5.86 CM
oy Ky{* _t0% b2 = 2.2 CM
ZHUL 7 Bof-b lih = 8.4 CM
a =9 cM
(‘\{\ ) SYFR
\
m l ]y N h bl + 2b72.
. - - N el = —== * ——m—emmm e = (CM)
l 3 bl + b2
1 —_—
8.4 5.4 + 2 % 2.2
= e S = 3.61
Z
Sl sl E > 3 5.4 + 2.2
Lo h > e2 = h - el = (CM)
| = 8.4 - 3.61 = 4.79
;/] Gb 2) CrOt
[6b M bl + b2
i A=h* —-momn = (CM"2)
2
5.4 + 2.2
= 8.4 £ ~mmmmmmeeen = 31.92
Z
3) 2HRUE
h"3 (bl + b2)"2 + 2bl * b2
I = ———- K e e = (CMA‘l)
36 bl + b2
8.473 (5.4 + 2.2)"2 +2 % 5.4 % 2.2
. e K e e = 176.6
36 5.4 + 2.2
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I 176.6
Z Il 5 ——== =~ = 48.92 (CM™3)
el 3.61
I 176.6
IV = === = mmemm—- = 36.87 (CM™3)
: e2 T 4.79
5) 8 2uEg
Q .
M= -—— % tan 60 °*% r’ = (KG/CM)
2
5000

= e * tan 60 ° * 5.86 = 25375

M 25375

o OIRIZE get = +0b = 4 ~—mmmm E— = 519 KG/CM™2 < 1200 KG/CM2
7111 48.92

_ M 25375

o UBZE Fec = ~0bz = ——=mm = - ——c—uee =-688 KG/CM 2 < 1200 KG/CM"2
Z1V 36.87

0|2 & 0.X
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A 3 & A7 s ¥ A
Zal

A1 3E AReAZ
I 2 £
1) Material handling ZFH]Ee] AEEHE FEHENEBEES dANLES
st £Hol 2 AMEES AU A,
2) ZAulse] Azl AMgEe 2R EL7L FE&EHE= IE ¢ standard
o RYHE HBE AH5Y 2.
3) ZEA U Jo|AEE FEEC] FA3] xYHI A A&
ESUSL UES FFoA HdEE F4=2Y stofof iy field
ol ZYUEE HEo| thsldE markingo] EHolof 3l wgjE =R
P4 F olojo} ¥rh
2. B
1) ZFNMe] &2 QFAEOE appendix 4HW-01 (general
welding requirements)?] '4%’ o whZclh.
2) £ AAAE LHAYH £ULLE buyerolH A2 7.
3) &3EE EW 4 PR AHele wingA s, dA@sjof 3t
o EFAEE YAEAY o 4¥E &4 U= fin TR,
Rojx 3 Zold Te] Ago] glojob e
4) F2EY ZYPHI FIHE= YEF 2 FRE ARY
EFo] go] &3 &AM ¥ XS SYHPE 43 3t S
o] F&5o] F45 INEE H A,
5) Slags RE &2 FE 7Rl AA= oo} st gHEeE
$EEH 3 FEUFE WA 7A =HAE FY S st A"t
6) BE IEIH AZE U submerged arc fluxeS-2 AWS IZLToA] B
Al npto] FFREe] FHof whel FE3] ARV AeR olofof
g},
7) RAH Qo] vJ¥t repair= AWS D14.1 “Specification for
Welding Industrial and Mill Cranes” ol umie} 4=3& 7,
3. EdAe W HAY 2y
1) EHA g

E ¥FWHE& nill scale, cuttings, weld spatter, 18|
=

71t olEE Fol EAS AARHIL 7Rl

Q.

7a

9
o
2

3

[>
lo
°
s

_54_



Fasto{of gt

- AM19]  cleaning AL Structural Steel Painting
Council (SSPC)-SP “Commercial Blast Cleaning)?] 7] u}
gt =38 7.

2) Dry Film Thickness
- BT dry B8 FA= thed] ARdo] uhE 71 SSPC-PAL: Shop,
field ¥ RA|H4 wHAE 18|51 SSPC-PA2: ul1u& Aol &
o| &3t dry H|JIE FAZA
3) =
- 252 JIAA JHFo] o|Folx|R| 2 W it A F=A}
2] HUY FFof ulEcl.
- 2HRIEA A" EE EANA] AHeld W 52 HAdY x|
ot Hrh
- BolAE FAE HUY S FH LA d=rh
- 3hd W Aglde| AXEE oA HJAHE FHL3A o
= F9lol tistols Az Aeg €A,
- 3t W Ao MdXEE YA s izt Ul
4 EEE FLYE A,
4) Seller+= Appendix 4HP-020] &JA H|Z=}e] H|JIE EFE sheetE
2t g3t cleaning 4! HUE HAAXRMNE $UELE A&H

1) 2z} #E 2 BELS  IHNMY HEET SEEF %
2) Eol&ele IAE FH3| 2AYA.

FE % ZLEE didwe ¢35 YAYEE REE JAA
2% e dAFTE AT ¥ F& neste] TR H2AE @

ZL aea dAA FREY EE dAIste AR

o}
)=
TR FEAd % AAME AL sUELR ASY
7
4
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1) 228 % BNEL $40l JHsT A B2 2YPs] $52
2l

2) #EFde 24 ¥E R B BIYe HAsa AR
ARG A 2-370d B2 A TS QIEF T WHE 7]
g7l

A 38 A D AP
1 dnkarg
D #5382 §F 9 BuES £ A¥A 9 ZAAFA 9A4
HAL B A E & stojop Arh
A B

2) ZA "9 A¥Hel #pe= Alde] SU8LZ AEH A w
=rth
3) A7t 2 AEF RINE A3t A&E A
2. AAAY

Certified mill sheet XA & ASME = ASTM Apeko] wiel 1A
3 8ty BAAE FAEst] Ay 2.
3. dRAY

1) 8 JA HAEA 3 olgtErt 2837 F4lol iyt vz
ZAE 710 train W & o vInZAP AL, ZS3HEAL AAA
FRAHAL A7 AAAL 5o RE & uisty FAAZE
3o #-&slejo} Firl,

A8 AR i3t HAE UEARE buyerdl Al A&,

2) Hoist driver T2 @ARIA o 16w T8 ZAslo{op Il
Trolley:= & 3}% 3o A] linear 3 W trackingg UZF317]
213t FHE|LEE Slojof gl

3) Zizte] slojojR o] tidlel: EETAZEE 27 FAE
Z3t7] $i3td MIAAPAE S +3ES e ARE Fstojor 3
ch.

4) ZtZke] F3o] vsts B8 3154 125 %ol Tste stFL
E H&E 3lojo} 3ir}

4. ¥ AR A
HISAlE  AAERNE AFEAe] SUALLR A E&Stolof I
AANGET HIME FG3to A &3teof gt
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5. AX&=F A

) AulSe] AAUH T ANY m&i Aol Fujzre] Q¥ sto]
sestolo} WTh BTIAHE TolAEY AN URYFE $YHo|
A NPHARAE AZstoio} Tt 7 AEL FAY 45 U
e A%E AP ARV YRAYE A olaE:
Hols 147 ARH T2 5] slold APY &5 & 7y

SRS 323 stodo} e} olY i s WF 7}
pEe gulE FYabel AEx E= 2R Holgol Hol
AL QA Sol A sielob oW, FY W 2 S B3
Ale) F20lU EE4e F9) nin)

d.
= BelellA AFEEL] A

(“W.

2) s e P ASEHE AAs
e1ste] A4, Hst 2 oA EE, AR 4 AY & VIS
g2 THE 28lA] FAIF stold BE 39 dAE 9
sto] 2 slojof gr}.

3) TOlAEL ZFAANYZ 24 a7y wel 2FARS ¥ A

4) BHsHFAE S FHF Eu Aol A3 ojo} s, JolAE F

5)

6)

38 HsHE loade +33HE2 125 »EH=Z Al & A
2718t 22 ABE 7 7l ol fEJMZ FFE FEHA

ol E TYE USYSF oo} Urh

TolaES Heold AR FANE Stold FAEEE &4
dnf EE 31ES WYL g o Yol P YL Aloio}
e},

7t Al &

NI 7ol mhErt,
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A 4 A General Layout

FIG

NO. EQUIPMENT NO.

1. EF-7600-M-K0O1
2. EFr-7600-M-X002
3. EF-7600-M-K003
4. EF-7600-M-K004
5, EF-7600-M-KO0OS
6. EF-7600-M-K006

7. EF-7600-M-K007

8. EF-7600-M-K008

9. EF-7500~M-K009

10.EF-7600-M-K010

GENERAL LAYOUT

EQUIPMENT NAME

1.0 Ton Electric Overhead Crane for M1 to M4
Cell

1.0 Ton Electric Overhead Crane for M5 Cell
1.0 Ton Electric Overhead Crane for M6 Cell
30/5 Ton Electric Overhead Crane for Hot Cell

Service Area

.3;0 Ton Electric Overhead Crane I for M1 toc M4

Hot Cell Operating Area

3.0 TonvEléctric Overhead_Crane II for M6 Hot
Céll Operating  Area

3.0 Ton Electric Overhead Crane III for Mb5a to
MSbh Hot Cell Operating Area

3.0 Ton Electric Overheéd Crane for Workshop
2.0 Ton.Electric Monorail Hoist for Mechnical
Room

30 Ton Electric Fixed Hoist for Cask Rzcaiving

Yard

11.EF-7600-M-K01l1 3.0 Ton Electric Suspension Crane for .

Isolation Room.
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FiG.1:1.0TON ELECTRIC OVYERHEAD CRANE FOR pt1 TO M4 CELL

FQUIP. NO . EF-7600 -M - K00/

SCALE 11750 5400
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FIG.2: LOTON ELECTRIC OVERNEAD CRANE FOR Msa TO Msh CELL

EQUIP. NO. © EF -7600 -M-K002

SCALE 1. ~50
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FIG.3:10TON ELECTRIC OVERHEAD CRANE FOR MO CELL
EQUIP. NO. . EF-7600-M~-K0OD3

SCALE 11,750
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FIG. 4. 30/5TON ELECTRIC OVERHEAD TRAVELLING FOR SERVICE AREA
EQUIP. NO.: EF-7600—M- K004 ’
SCALE . 17100
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FIG. 5: 3.0 TON ELECTRIC OVERHEAD CRANE | rfok M1TO Ma HOT CELL OPERATING AREA
EQUIP, NO, : EF-7600-M-K005
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FiG. 6{ 3.0T0N ELECTRIC OVERHEAD CRANET FOR MG 110T CELL OPERATING AREA

EQUIP. NO.: EF-7600 - M ~K006

SCALE : 1.7 100
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FIG.7:3.0TON ELECTRIC OVERHEAD CRANE Il FOR M5a TO Msh HOT CELL OPERATING AREA
EQUIP. HO. : EF -7600-H - K007
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FIG.8: 3.0TON ELECTRIC OVERHEAD CRANE FOR WORKSHOP

EQUIP, NO.: EF -7600-M - K008
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FIG.9:2.0 TON ELECTRIC MONORA (L HOIST FOR MECHAHICAL ROOM
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FIG.10: 30 TON ELECTRIC FIXED HOIST FOR CASK RECEIVING YARD

EQUIF. NO, : EF- 7600-M-KO010
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3.0 TON SUSPENSION CRANE FOR ISOLATION ROOM.'

FIG. 11 :
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WAl Fzo IHAE TE g YA gl Aafof wred ot
Crane2] 7ds}5, AAF 234le] OBE (}% SSE) 3l SSE sh&ol 2f-g8i-gu] =efle] Fze}
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A4 (ode % Standard

7}, Technical Specification for Crane and Holst,
(Doc. No. EF-E-1410-DT-H101)

th.  CMAA No, 70 Specification for Electrical Overhead Travelling Crane

tl, CMAA No, 74 Specification for Top Running & Under Running Sigle Girder
Electric Overhead Travelling cranes

2}, AISC American Institute of Steel Construction

o}, ANSI B30, 11-Monorail Electric Wire Rope HOlsts

nk,  HMI-100 Specification For Electric Wire Rope Hoists

Ak, SOFINEL Documents
KU/GI — 82,7264 : Simplified Method For Seismic Calculation
KU/GI ~ 82,7273 : Seismic Data

KU/GI - 83,7141 : Miscellaneous Handling Equipment Runway Checking
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1. DEFINITION

A floor response spectrum is the maximum response
(acceleration) of a one degree of freedom oscillator (of a
given frequency and damping} on that floor when the plant is
submitted to the earthquake.

At a frequency greater than 33 Hz, a one deégree of freedom
oscillator behaves as a body which is rigidly bonded to the
.concrete structure. Thus the asymptotic values of the
‘spectra are the maximum accelerations of the concrete
itself.

As the frequency decreases, there is an amplification
followed by a disamplification of the mechanical structure
in relation to the concrete structure.

2. USE

The steel structure which is submitted to the floor response
spectrum is a multidegree of freedom oscillator. Therefore a
modal analysis is necessary to derive accelerations and
forces in the steel structure. The modal analysis 1is complex
and requires :

- determination of Eigen frequencies,

— determination of Eigen vectors,
i )
— reading of amplication factors on the spectrum for each
mode,

- recombination of modes.

However a simplified and conservative approach can be
adopted :

1°) Determination of the first preponderant Eigen
frequencies (or at least freguency-ranges) = two or
three are generally enough.

2°) Reading of the spectrum and determination of
amplification factors for those frequencies (or
frequency-ranges) at the steel damping (4 and 7 $).

Many cases may occur :
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Then the spectrum is conservatively éenveloped by the
straignht line A for frequencies greater than fl

g = max (A, B, C, D, E, F)
The forces in the steel structure are enveloped by

the following loading case assuming constant
acceleration ol g :

=35 I

It should be noted that in this particulaf case, f
and f5 (and any higher Eigen frequencies) need not
be evaluated.

b) There is a peak between f; and f, (or f, and £3)
- YR R0 X
¥ A

l .
If £,, £,. £, are accurately known, then :
o g =max (A, B, C, D, E, F) 1line [l
If £5 and f£4 are unknown, then

o{ 9 = peak of the spectrum line ZY'
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t should be noted that line /\ ' is a conservative
value which dispenses from determining any other
frequency.

It is furthermore recommended that ol g should be nc
less than the asymptotic value of the floor response
spectrum. :

The same procedure applies for the vertical response
from the vertical floor response spectrum.

_78_




PROJECT DESIGNATION SHEET

{ I
l |
B 12 6 84 BPE UP DATED WITH TRAVELLING BEAMS CRQ?Q
A |17.2.84 |BPE FIRST ISSUE Focga
Rev. Oate Status Modrflcauons Observations . IApprovad by
%FRAMATOME KOREA ELECTRIC CO. (%)
JOB No.
KOREA NUCLEAR UNITS No 9 AND 10 KEPCO Ae. DOCUMENT No. [ UNIT
Application Classitication codes ! Subdivisions

SOoFinEL | «u £

] Document title

MISCELLANEOUS HANDLING EQUIPMENT
RUNWAY CHECKING

L o _

Document type TECHNICAL NOTE Class
lssusd by : 4 :
; KX @ Py mn ;
. g@?ﬁ@ﬁi SFL KU/GI.83.7147 NE
Tour FIAT Cadex 16 92 034 Paris la Dafensa Symbol f internal identification numbsr
This dacument is the property of SOFINEL m”mn%
1t must not be u;.pd ,repraduced, trgasmitted or disclased without the prior written permission of SOFINEL, e

- 79 -



=+

1, PLACE DE LA COUPOLE 92084.

Crm*___‘__ APPENDIX E PAGE 1 7 1
o @ PF) W
SOFiE N KU/GI - 82.7273 Rey C

RIS LA DEFENSE

IAT

SOFINEL 7Tou

SFL8 -REV.B

SEISMIC DATA

Two xinds of earthguakes are taken into account for
calculation :

- the Safe Shutdown Earthquake (SSE)
— the half SSE (1/2 SSE)

The corresponding accelerations to be considered for the
6esign of the miscellaneous handling equipment are the
following

- Borizontal acceleration = 1,2 g (SSE) or 0,6 g (1/2 SSE),
- Vertical acceleration = 0,4 g (SSE) or 0,2 g (1/2 SSE).

For calculation criteria, see the calculation note KU/GI -
63.7147 NE. Miscellaneous handling equipment. Runway
checking. Design criteria.

C | The contractor shall submit to FREMEX the corresponding
calculation notes. :
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1.1. Object

CONTENTS

DEFINITION

1.2. Definition

2. DESIGN RULES

2.1. Design rules

2.2. Grade of’

steel

2.3. Definition of load cases

3. RUNWAY CHECKING FOR MONORAILS

3.1. Checking
3.2. Checking
3.3. Checking

3.4. Checking

procedures

of beam without seismic action

of beam under seismic action

of flange‘of beam

4. RUNWAY CHECKING FOR TRAVELLING BEAMS

4.1. Checking
4.2. Checking
4.3. Checking
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procedures
of beam without seismic action
of beam under. seismic action

of flange of beam
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1. OBJECT AND DEFINITION

1.1. Object

This specification
and specific rules
handling equipment
Block,; scope C and

It is presented in

aims at setting forth the design criteria
for the runway beams of the miscellaneous
to be used in KNU 9/10 Nuclear Power

G.

terms of French design practice but may

be modified to allow alternative design in terms of Korean
design practice should the need arise.

1.2. Definition

Secondary steelwork
the supports of the

"+ this term covers the runway beams, and
runway beams.
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2. DESIGN RULES

2.1. Design rules

The following general rules shall Dbe applied unless extended
or modified by the present specification

- CM 66 {ref. 1) Régles de calcul des constructions en
acier. (Code for the calculation of steel structure).

The following particular documents shall be applied and
shall take precedence over the general rules (ref. 1} :

~ SOFINEL documents :
In addition to the present specification

KU/GI - 82.7264 rev. B Secondary steelwork design
criteria and specific rules {ref. 2),

KU/GI — 82.7273 rev. € Miscellaneous handling equipment.
Equipment specification. Scope C (ref. 3},

KU/GI - 83.7091 rev. B Miscellaneous handling equipment.
Equipment specification. Scope G (ref. 4).

2.2. Grade of steel

The grade of structural steel shall be E 24.2 quality
in accordance with the AFNOR d&finition (yield stress
Ge = 24 xg/mm2)

2.3. Definition of load cases

The loads shall be in accordance with fef. 2
(in the center of the span)

Lo [=in Lol

q [“q

[— FREYENIERYS 7 ]

fay AN

- L }
Do : self weight of the runway beam = qQ,
Lo : concentrated load : equipment loaded, is taken into
: account as a concentrated load
Lo': concentrated load : equipment unloaded, is taken into
: account as a concentrated load
Pv : load combination under seismic action (vertical)
Ph : load combination under seismic action {(horizontal)
£

deflection of the runway beam
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The load cases shall be in accordance with rule CM 66,
ref. 1.

. Load combination A (checking of stress on members)

4 3 (y

dynamic Eoefficient

It

— Do + — 4§ Lo \p = 1.15, class A3, Groupe II, FFRM)

3 2

Load combination B (checking of stress on members under 1/2
SSE)

4 17

_. Do + __ (Lo' + seismic loads)

3 .

12.

Load combination C (checking of stress on members under SSE)

Do + Lo' + seismic loads

Load combination D (checking of vertical deflection)

B| Do+ Lo
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3. RUNWAY CHECKING FOR MONORAILS

3.1. Checking procedures

For the fixed runway beams and removable runway beams of
handling equipment scope C and G (see ref. 3 and 4), it is

necessary to verify the yield stress obtained for structural
steel. Two cases are coansidered :

— checking of the beam without seismic action with equipment
loaded (Lo)

Verification of stress and deflection :

load combination A for stress Gféf‘ Gre = 24 kg/mm2

£ 1
load combination D for deflecticn - (

¢ > 750

— checking of the beam under seismic action with equipment
unloaded (Lo')}

Verification of stress :

Qe

. load combination B C{E .S

- load combination C Q;é <f

3.2. Checking of beam without seismic action

(In accordance with CM 66 reference 1).

3.2.1. For 'load combination A

. Max. Bending moment

)ON

3
M max. = m_w Lo ?+ — = _"_4{9 Lo + 4Do)
8 ' 6 24

-85 -




%

PARIS LA DEFENSE

PAGE 6
SoOFineEL >

N KU/GI - 83.7147 REV

1, PLACE DE (M’ COUPOLE 920L .

SOFINEL T1C .3 Fiar

SFLB-REV.B

. Stress

M max.
Ot =_ { 24 xg/mm2 = (e

<

where 1 Section Modulus of beam

\

i

3.2.2. For load combination D

. Max. bending moment

M max. =

LPLol qﬂ,z
e
4 8

Stress

6},= M max.

Ev
vv
De flection
2 4 3
GEQ_ SqQ. DOQ
f = - or +
h 384 EI 48 EI
£ 1
g
2 Y 750

3.3. Checking of beam under seismic action

{in accordance with CM 66 ref. 1)}.

The accelerations corresponding to SSE or 1/2 SSE to be
considered for the design of the miscellaneous equipment are
the following (see references 3 or 4, Appendix C).
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1/2 SSE Vertical acceleration : 0,2 g

1/2 SSE Horizoatal acceleration : 0,6 g

SSE Vertical acceleratiocan : 0,4 g

SSE Horizontal acceleration : 1,2 g

Beam is checked with monorail in the center of the span with
no load charging.

3.3.1.

with

Load combination B (under 1/2 SSE)
4 17 ,
_ Do + — (Lo + 1/2 SSE,,)
3 12
1/2 SSE, = 0,2 . (Do + LO)
17 17 ,
— x 1/2 SSE;, = — x 0,6 x (Do + Lo)
12 12
1/2 SSE, = 0,6 (Do + Lo)
2 2
4 gl 17 'l 17 gl o L
o) ) e x 0,2 x {— )
3 8 12 4 12 8 4
= ___ (97 Do + 204 Lo)
480
2 A
17 ql o'f 178 )
— x 0,6 (__+ ) = ___ (Do + 2L0)
12 8 4 160
M Mh .
_— 6% =___ I'y=1/2 1y givean by the profile
Ix I'y
v v
- 6;
Ov + 6n
1,33
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3.3.2. ILoad combination C (Under SSE)

’ . :
Pv = Do + Lo + SSE,, with SSE, 0,4 (Do + Lo)
Ph = SSEH
. ’
= 1,2 . (Do + Lo)
2 2
al Lo’ ql Ldﬂ‘ 70 '
Mv =+ + 0,4 . (———+ ___) =._ (Do + 2Lo)
8 4 8 4 40 :
2
qz LO’Q— 3)0, ,
Mh = 1,2 . (— + —) = __ {Do + 2Lo)
8 4 20 ’
Mv. Mh _
6jv = 6;1= —— I'y = 1/2 Iy givea by the profile
Ix 1y
\% v

tr; + (;% é:;figl_;

2 1.10

Cj
il

.3.4. Checking of flange of beam

2 o
i P = Lo x ¢} - 4
Lo x<p
A
A077<}440ZA¢A1_8 v LP
Verification of flange stress
. 6 P
6} = 1,5 x -
TLe?

It

. Lo
‘1,5 x 6 X __EP
' ﬂez 4

&2

_ L
0,716 ° P < Ge

i

Load brought by
one wheel

dynamic coefficient
(1,15)
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4, RUNWAY CHECKING FOR TRAVELLING BEAMS

4.1. Checking procedures

(dittO'monorail)

4.2. Checking of beam without seismic action

(In accordance with CM 66. Ref. 1).

4.2.1. For load combination A

Bending moment

a) Self weight action

Uniformly distributed load, the moment is Mo, calculated
according to the real situation of the beam.

b) Travelling beam action

With concentrated loads Lo, the maxi bending moment, M1,
depends on the ratio e/e of the rollers spacing to the span

of the beam.

It can be determined by using influence curves or by a step
by step calculation with several roller positions.

The maxi factored bending moment is :
M max = 4/3 x Mo + 3/2 x M1

+ Stress

M
& e=_"7 (24 xg/mm2 = [e
N
I/v

with I/V = section modulus of beam.
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4.2.2. For load combination D

a. Self weight action
The deflection fo is calculati i according to the real
situation of the beam.

b. Travelling beam action

With Lo concentrated loads, ditto calculation of bending
moment. The deflection is fl.

f max-= fo + f1l

The criteria to be verified is :

€

f max \$ —_
750

4.3. Checking of beam under seismic action

(in accordance with CM 66 Ref. 1)

The accelerations to be considered are the same as for
monorails.

4.3.1. Load combination B (under 1/2 SSE)

a. Vertical action
Uniformly distributed loads
M'Vo,='0'2 Mo
Concentrated loads {(L'o)

M'yp = 0,2 x L'o x Ml
Lo

b. Horizontal acétion
Unifor@iy distributed load

Mjﬁd = 0,6 Mo
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Concentrated loads

M'Hl = 0,6 x L'o x M1l
Lo

Factored bending moments

M'y max = Mo (4 + 17 x 0,2) + ML L'o (17 + 0,2 x 17)
: 3 12 Lo 12 12
M‘H max'=_(Mo x 0,6 + ML x 0,6 x L'o) x 17
Lo 12
s stresses

[l

M V max
Ix
\4

¥ g

<7EH - MIH max

1/2 x Iy given for the profile

= Q;v *‘Q;H é: Ve

1,33

-
o
1]

4.3.2. Load combination C (under SSE)

Moments :
Vertically : M"yo = 0.4 Mo
M"Vl = 0,4 x E;g x Ml
Lo
Horizontally : M" = 1,2 Mo

Ho

M"Hl = 1,2 xL'o x ML
Lo

Factored bending moments

M = Mo (1 + 0,4) + ML L'o (1 + 0,4)

Lo

V max

M"q pax = Mo x 1,2 + ML x L'o x 1,2
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. stresses’

M

= ¢+ Vomax
<TTfV 5
i Ix
v
<r;ﬁ§= M?H max
T Iy
. v
- _ V‘ ‘—" 24
£ Ye=Nev tVem &

4.4. Checking of flange of beam

— ditto monorails
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A 4 A AIZOAE AHZAR

TEST SHEET OF HOIST

8IS HIR Machine No. :

23 Customer:

t R Tpe M It Weight ke
F & Rating
BN g o o & | BLMEME | % BT | BRI | BUTRIMR | BT | WK | ey | m | Hake
Hoisting . i Hoisting Hoisting Hoisting | Traversing | Traversing |Traversing Vol Frequen
Capacity[ Lift [ Rating | Motor Amp Speed | Motor Amp © |Speed | Phaseqloltarep o
t m min kw A m/min kw A m/min & v Hz
. J% - % Hoisting K ir i
ﬁ {"I 1 up . T DOWN l'l"ravc]rsing
Load | T @A 71 | 2k g ol oM bii4 LI 2 I 11 WA ) xH i
Current Power Speced Current Speed Slip Current Power Speed
% A KW M/min M/min mm A K M/min
24 % F Total Efficiency %
FHGETE Inspection ltem
;3?3?5% FIERBAA#  Limit Switch 4+ 1  Outside View
1'} BB A o]=L Magnetic Brake % h 8% B Feed Qiling Unit
. W EEI Magnetic Switch - U-X¥FTBMW U-X Line Voltage v
Gear Box BEMIKE 125% l.oad Test
Push Button
AT 100% 1A 2] RILR)TRE
Minimum Operating Voltage at 100% ILoad Good
73%.[:5?3&%@ Temperature Rise Test 5% C  Temperature Rise In T
B LOpEEE | maelaky a1
Hoisting Magnetic C B
Motor Coil (R} Brake Coil (R) rear Lox
iE Note : (R) #kiiik Resistance Method T T ©

#0522 MEREEES Insulation & Dielectric Test

1000
500

MQ

s IEHE Insulation Resistance (by V Megger)

TR %S Pressure Test(601{z 1min.)

\Y
GOOL[]

Ik Note: L] $4{1iBRITE Magnet Brake2] TRJi{A%ke] A%< H 4.

In the above current & Power of characteristic Test, they Contained Consumption of Magnetic

: 11)
52 H Date - ik B4 Tested by

& #8 Approved by

Brake.
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CUSTOMER : DATE
SPEC INSPECTED BY :
. VALUE OF
ITEM OF MEASUREMENT POINT OF MEASUREMENT  MEASUREMENT
1.SPAN SPAN
Within 10m + 2. 5mm cp_ 5
10~20m + 3. Omm D RIVING :
il
20~30m + 3.5mm L:U §} FOLLOWING :
More than30m *4.0mm .
2.CAMBER 1 SPAN .
Within 4:50% of Span g5~
3.DIAGONAL DIFFERENCE : -
— i Wisn)
Within ~20m - £2. 0mm =
More than20m +3. Omm iF}[}/J —A 1 r' g A-B=
4 .SADDLE WHEEL BASE
+2.0 mm. L . ~l w1 =
Right&lLeft wheel base LH:J-' i8] W2 =
difference & 1. 0mm
5. 4-point Level Difference Fes <2 | 3-points(A.B. C)
of wheel Contact Surface A C to be contacted
- vertical difference
Spanx { % -5_‘2,—03) Ry /Rz[/ R of 1-point(D)
6. Rail Gauge of Traversing o 5 R1=
R2 =
GaugeX (& 5.1620 ) o p==g R3 =
7.Right & Left Horizontal Hi 8. T. SRail Straightness D
Difference of - '
T. S Rail Surface 0.3
Gauge X Ties D~ Span X770
d= B
9.Wheet-Boss -Gap M 10. Stopper of T. S wheel
ithin®
Machined Condition | win- 5 mm
£1. 0mn - - ‘%}:——A=W1Lhm 2 mm .
S= -
wheel diameter= s A—A=
¢
11. STOPPER OF END o - FgI;LOWING’
CARRIAGE ‘ | | B
B | B—B=
B—B’ =within 3mm t Dl;’IVING :
| | 1] e
B—B'~
Qreeiis-1-m2-2 (&) BANDO MACHINERY CO, LTD.
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Ke @A 137

CUSTOMER: DATE
SPEC INSPECTED BY:
ITEM OF VALUE OF
MEASUREMENT POINT OF MEASUREMENT MEASUREMENT
1. Span
SPAN
Within 10m |3 2.5mm
Tom— 20m £3.0mm D CDJ;C) (- FOLLOWING :
2. Camber lé%j léqr
Witlhin +50% of Span SEAN ’ C— i
800
3. Diagonal difference A=
r=21 =2 B=
Within 20m |£2.0mm
| A L A-B=
More than20m |£3.0mm . St = == il
4. Saddle Wheel Base = ) 7| &= o nlike
Within £2. Omn —~ % ' S Wi=
| e ]
Right& Left Wheel base _#J =2 W?=
difference
Within= 1. Omm
5. 4~ Point Level AR _ éa-c
Difference of wheel L] L
Contact Surface Y
OO 1 He
_ 1 (] )] [an i e] !
SpanX (+ m) | o
-
B’-?J L5l D
6. Traversing Stopper I
i A=
7 i y _
Within<t 5 mn K | B-
. . 5
7. End Carriage Stopper B=
B-B=within 3mn I B =
' B-B’ =

.(BANDO 3-1-19)

(B) BANDO MACHINERY CO.LTD.
- 111 -




A 5 3 3hdA Runway Cableveyor

R TVPES

HANSHIN CABLEVEY(

Ho
iy
iV

TK-TYPE

THC-TYPE

THKP-TYPE

TKF-TYPE

(i A
e Bt
B RS

)
R
S

R

it

AT

FTP-TYPE
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HANSHIR CABLENEVOR STANDARD
SPECIFICATIONS

14 TKP
0320| TKPO450 4 0c
- TKS | TKs | TKF | TKF | TKF | TKF
TKO70 | TKO95 | TK130| TK180 H250 | 020 | o5 0ss | 085 | 115 | 175
2 ||| 2B
CABLE 75 | 125 | 2004 250 | 350 | 75( 125 37 S50 50| 75| 60 | 100|140 [ 185
VEYOR
} No. 90 | 145 | 250 | 300 | 450 | 90| 145 95| 95| oa|100 | 200|225 | 250
if BENDING | 125 | 200 | 300 | 400 | 600 | 125} 200 125 1125 ] 125 {150 | 250 | 300 | 350
Mooy, | 145 | 250 | 400 | 500 | 750 | 145 | 250 150 | 150 | 200
300 600 300
700
| CHAIN PITCH{mm} 70 | 95 | 130 | 180 | 250 70| 95 | 32 45 62.5( 20 | 20 | 25 | 30
b
FREZ SPAN[m) 351 45| 60| 80115135} 45|09 1.0 2250 15| 20| 25 [275
WITHOUT ]
SUPPORTY 6.7 8.7 MNs| 1571 22 | 6718714117 1.9 441 27 [ 37 |47 5.2
ROLLER
MOVIHE WITH ONE :
STROKE ilgﬁg:f 101 [ 13.0 | 1741 23.51 33 {10.i1}13.0 . ‘- -
' WITH TWO T
SUPPORT | 13.4 | 17.4 1232|314 44 |134]17.4 - S IR -
ROLLER iy ]
CABLE/H‘?HS:‘}OUT DI1A 27 46 60 80 [ 110} 27 | 42 | 15 22 31 22| 35 | 48 | 60
CABLE/HOSE WEIGHT | 50 | 4«4 | 70 | g0 | 100 | 10 | 10 | 1.2 2 5 112 ]215] 30| a0
o) )
T <
MOVYING SPEED({m/mln) 50 40 60 20
TWIN CHAIN WEIGHT 6 8 17121 40} 6] 8 j0Apg|lO0n|09g0D] 21 3] (5
{kgf/m)
-10 : .
USING TEMPERRATURE({T) -10~150 150 0~50 0~ 50 0~50
OPERATING CONDITION INSIDE ACIDITY /AKALKX)
CHAIN STYEEL STEEL STEEL
3, PART PLASTIC STEEL -+ PLASTIC
MATERIAL] sy TER ALUMI ALUMINUM
PPOR ALUMINTUM NIOM | /pLASTIE
END LINK STEEL STEEL STEEL STEEL STEEL

ATIMIFON Chs) Sop 1t 23X R AR GIMAU0) §RI5! 678 5048, 6719572, 675- 8183 CIRKLINIAIG.
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HARSHET GABLEUEYDR LINEUP

Oval CABLEVIYOR (TK Type)
Universal Type

The TK Type CABLEVEYOR is composed of a
steel chain with aluminum stays to give high

strength and durability for diverse applications.

The holes of the stays are order made to fit
the cables or hoses properly.

The TK Type is very wersatile and can fit most
industrial machines.

tength of travel: 24 m and under

Speed of travel: 60 mimin. or under
Miameter of the cables or hoses: 80 mm and
under

A stainless steel chain can be manufactured

, Spring Washer
for use in highly corrosive environments.

P

i, ™
' .Qp
Fin Retsining Ring

Supporter {outer side)

Bracket

Promee CABTEVINYOR
(TKS Type)

Onc-touch Attaclhment
and Removal Type

The TKS Type chain section Is the same as
the TK Type, however, the supporter has a
different construction. The frame is structured

in a special way which makes it easier to set
or remove your cables or hoses {the bars at Release Bar
the stays ore removable). The plastic dividers
of the stays are adjustable to the diameter of
your cables or hoses.

{inner side}

The TKS Type is suitable for machine tools

that use only a few light weight hoses or
cables.

Moving stroke: 17 m or under

Moving speed: 60 m/min. or under
Tlmtigh( of the cables and hoses: 10 kgi/m
or g,i‘

Outer didmeter of the cables and hoses:

42 mm br under

Temperature range: 0~ 50°C

. - Maoving End Bracket
Avoid use In acidic or alkaline conditions.

6
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HANSHIN GABLEY

W”J

e

b

]

[

ot

o~

0R TKO70

CALCULATION OF NUMBER OF CHAIN

HINKS

DECIDING ON THE SUPPORTER

S 4 xr+210

2
70

2

¢ is rounded off to the nearest larger number.

£ =Number of chain links

S: Moving stroke (mm})

R: Standard chain bending radius {decided by chain size)

PETD T o L ORNTHSINVTTON

Dimension A

The size of the supporter may be chosen from the table below
with seference to d {maximum cable/hose diameter).

Dimension 12
B’ =ZD+EC+Min. 20
Bz B’

8" Calculated maximum supporter width

B: Standard supporter width as chosen from the table below.
7OE'~<%+HR> Supporter hole size D may be decided by this equation.
K’ _ e
2 D
should be an even number from
S , .
Freespan without support roller Fo=—2-+K D=dx1.1 ¢8—¢30.
" S .
Freespan with one support roller F.=3—+K Number of supporters (n) would then be as follows:—
in li ' f ters |
Freespan with two support rollers F,=—4S-+K' When chain link number (£°) is evizn. number of supporters is,
et
The values of Fo. F1. Fz must not exceed the maximum freespan When chain link number (') is odd, number of supporlers is.
from the capability graph on p. 24. If it does, a larger chain size 7 -1
mus) be chosen or more support rollers added, but only up to a 5
res Oimension A Dimension B
i 6 B0 10 125 150 200 250 300 3%
gg 35 O o] O O O le] O - -
_] i, ch]_M‘"_ . L] in, 10 27 45 [e] [e] e] o} [¢] O [¢] O [¢]
w0 b .- -
A
- Totat chairﬂlenglh = Number of links x 70

DI

9,

¢
| =

R+

./
4
n

95 -

For odd
number of links

No dlip is used with
one piece Supporters

L o - ] Moving brackel
\ - B+19.5(8 +22)———
. {.B.: 75.90. 125. 145 (4 type) AN cross section
BAOB +100
Tixed brackel [ e 5 —i (*.r ) inner dimensions for

E 1 split supporter type

A

@ /4 ? r»--;---.-h-; 3.4

1 ks

------------ lids

849
(B+11.5)

8—-28
5| (8—25. 5)

18,5

Maving bracket

§71-9572, 675-8189: CI2ISILIAIS.
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HANSHIN CARLEEEYOR TKOG5

CATCULATHIN (M MURH3 B 0 om0y e [ R N A RN
S .
—2-+HR+185
14 =——"%§5 The size of the supporter may be chosen from the table below

with reference to d {maximum cable/hose diameter).

¢ is rounded off to the nearest larger number.
t" = Number of chain links
S: Moving stroke (mm) B =ZID+EZC+Min. 30

R: Standard chain bending radius (decided by chain size) B2

B": Calculated maxirmum supporter width

B: Standard supporter width as chosen from the table below
950" — (_§+,,R) Supporter hole size D may be decided by this equation:
2
K . . Ay
2 s D2dx1.1 0 should be an even number from
Freespan without support roller Fo= = 4+ K’ i i $8— 50,
. -_S ,
Freespan with one support roller }"=§ +K Number of supporters (n) would then be as follows:—
s , When chain link number {£°) is even, number of sy ers is,
Freespan with two support rollers Fr= Y +K pe pport
"T T2
The vatues of Fs Fy. Fz must not exceed the maximum freespan When chain link number (€'} is odd. number of supporters is.
Irom the capability graph on p.24. I it does, a larger chain size —1
must be chosen or more support rollers added. but only up to a -
maximum of two.
DIMENSIONS FOR SIANDARD SUPPORYIR
- A I ; 31 Caberhose Maximum Dtmension A Dimension 8
. e ;‘?'-H-qgg Outer Dlarmeter 80100125 150 200 250 300 350 400 450 500
R &7 132 831 50 © O 0 0 O 0O 0 0O O - -
W‘lMln 15 4ck Min. 4 —Mi:i ©46 65 - O 0O 0O 0 O O 0O 0O O 0
[T S N

Totat rham length = Number of links x 95

]

SEDIDID DD

. IMaving bracket

. B N N
- B 419.5(8 +22) -

£ ( R = 125. 145, 200. 250. 300. (5 type) ‘
+ AN Gass section
: il 8 42018 +400 -
! i
P - gezeBI2LY -l . X .
dimensions for
fixed bracket | L ¢ ) ‘"':_‘" RS
. o [} % ] splil supparler type
8 N 5" Q 2
-4 &) V3
—-= ot
§ los e T i
Chain guide
For odd For
number of links number of links
S GO S B I om = s e e
-
0 “:‘52 . 5
84
(BTQES, No clip is used with / Wl M _LJ {(B+11.5
842 one piece supporters RIS B~142
8-39.5) — YR ) (e—lae. 5)
d i
N S
Fixed bracket Moving bracket

MIPRLON TS et sl SR IPH® 678 5048671 8572675 B1Ha%) CHAALL LG
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HANSHIN GABLEVEVOR TKS

TKSO70

A1) GHAIN LENGTH = OF LINKSx 70 _ 95 . A-A CROSS SECTION

i z»«‘?m« I

70

R=75-90'125- 145{4TYPE)

2R 30

FIXED BRACKET ,' o . FRAME DIMENSION B :
MIN. NO 0 t 2

DIVIDER

MAX, NO 5 14 13

MOVING BRACKET

o
+
LN o
For odd number [ B804~ }
of finks SR AN 1
il m @ YRS
hl"‘ T - pA -0
TOTAL NUMBER
. CHAIN LENGTH = OF LINKSX95 125 “ A-A CROSS SECTION
oNT7 9 : '
A S ( g D ©
}K\%)’ & ‘ N o : L
Ba)l % 35 | MOVING
Ay BRACKET
3 § R=125- 145 - 200 - 250 - 300(5 TYPE) ’
~ : LBk ——
B +25 ¥ CABLE/HOSE d MAX b 42
FIXED BRACKET . FRAME DIMENSION 81 100 | 150 | 200
Bo Ei i F! MIN. NO ] 1 2
w DIVIDER
A MAX. NO 4 8 n
_ 125 w
T ha_r_r_x_Gunde
N FIXED BRACKET MOVING BRACKET
: _
=
B A
! For even number |
{ of links
o .. % ;
b =t 1
. ; 1 l 4 @ ; ©
For odd i i
number of finks I~ R
| Jad el {1 5 R 1
ceemeed 317
; ~ -

AZJIF Ol LhE 2o] Y 2|ENZ QS FIML) AT 678-5018. 6719572, 675-81892 CIZISIAALR
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CAPABILITY GRAPH (TK, TKS, TKP, TKF . H TYPE)

) 1. Dimenslon & represents allowed surplus length.
2. TKF, TKP Yypes should not use the support coller.

3. The shaped portion of the abowe tharge shows the
capacity of TKS type.

With no syppotting rolier {
With one wupotting rofter

With two sipporting rofler.

100
o0 .
5
p " /9\;:‘
~
TK093 ) —"ES § oy
TKOTO | 5 N ™ - VN
\_&—ﬂr I, ‘& 2 R: (hoin standard brdhon tadws (mem)
A\ "\ 5. "IN, (sbleshoses outside dameter {mm) \
» BT ] -
> 2\ ____-é\ N BN N
R \N N NG B I W B\ —
o L . \ \ \ \
- 2N 1 )
[ETIIRITTNE €A €24 XN 777N \ h Y
(I v ) X X
, \7 O X
Treoszs | N2, \] ) G \
ordes $11 X \\? N Y
R—75-90- . 3
3 R ~—§ — 98- —',& 77 \
; Nl A _|S \
TRPMS0——— P\t —an i /’,‘ 7
nde 41 =1 a Y,
A =50 \ E ~f{TroTo/] TK03S TR TK180
iundo i weder 414 o i wndes 400
1.o|TKESST0 E TRs0g] TXSIS
. 7 P wrder #4T
T e B
N 1 I i 4 I s
o 0y 15 3 & 8 Io 1t t2
) ," * Free span kngth (m)
0 I ¢ g 10 ) 14 15 13 0 2
' 3 T 8 5! s 18 B 7 3o 13
0 T 8 n 15 0 1] 1 36 e 1
Movi i
Note: oving stroke (m}

-

SUPPORT ROVLLR DIMENSIONS

M12 bolt
— Pillow unit

e _'t/_

(L40 X 40 % 5)

p————— Free span —————

Chain guide Chain
Appropclate chakn Minimum supporter Minimum bending
thain slze | width B radius R u v w f M z oG
TK070. ThS079 80 1 B+45 B+ 115 B+ 153 2 W0 B+ 40 205
TK093, THS095 5 * 35 R+ 70
TK130 100 200 48 2R+ 96
B+55 B+ 125 8+ 163 8+50 285
TK180 125 250 70 2R+ 140
H250 {&30) 350 350 B+ 75 B+176 842X 1o RN BN 365
Note: 1} Support roflers are available for the TKO70 and TKS070 with R7S 2) The location of the stand for the CABLEVEYOR depends on ils
and RS0. Your order will be custom made. usage. When ordering a stand, please advise us accordingly.
\___/ -
HwsHN & 21 =] ¢
152-050 M FE2F T2E 6041 2T 101 ol - 1ol .8l 2IA))
I HETAIZL ASE] 3E 1105 o] Selie! - ZUIOMIE! - Je1DI0) - Y. 24

A-3-110 MACHINE TOOL CENTER
604-1 KURO-DONG KURO-KU SEOUL, KOREA
TEL.678-5048,671-9572, 675-8189 FAX.671-8572

ZEEJF|T Y - GEAR MOTOR - HIOIHERIQS! -
Ez23 21UE - H0IE & BALL SCREW COVER
CABLEVEYOR CHAIN XS Jjj &t




A 5 & AT Aokl HEH Y

A1Ad Aed L AANEH

1. 30/5% AR EAE

BS - FT - 01
T T T T T T T T T T T T T e e e e e e e e e e e !
! TIEST REPOIIR ]
’ 30 TeN l9g3 ” /0 |
TS S AR pom L J
PROJECT NAMFE | N LOCATION O sHop SITE |
. oM IMER (Kood ) v
e Rempr ZHER Cieod) SRR T S 4
¢  PART NaME | HOISTING CMAIL )?o l TEST REPORT NO | !
F—————— B S U O A SE U U S R TN _!

-
| | SPEC’ | ACTUAL | |

Ir ] SPEC’ | AcTUAL |- ! ,

| MOTION b — Ao — 4 RESULT | &V |
] : ]ylér///Lo:o jH/ffﬂ//LoaJ ) [ ]
b T———— b o ————f————— |
} / Lsmn (M/MIN) 2.8 /o la,;yf/p;#/ | goed | STOP WATCH |
} up LCURRFNT (A Be.f /g0 ;3‘,», /4.6 | goop | CURRENT MTTI’E’
| | VOLTAGE (V) g /aweo lu,g; Juds lﬁrw*, | voLT METER |
b e e e

3. O DBRAKE7}: 01 Aelel E7 u}‘{f?}?' &aaa

‘O LIMIT.SWITCH} o] Ac;glo] Fystestr - 1Y)

!

!

I

I

|

!

[

!

l

|

|

|

|

[

I

|

|

!

I

} .
| B .

TEST BY . APPROVED BY ‘WZ_#
R %




BS - FT - 01
e
| .

! TIEST RIEPORT
I 19723 10
bp——————— T—————————— T T ————
1 NAME [
| TR0t WME | piowp: meﬁ_cggu_)__i__“_(fﬁ’”__L_O_E'T___ffi__
{  PART NAME ] HOISTING (AUX)D ;T | TEST REPORT NO}
1,_ _______ A e e D
1. HOISTING (NO LOAD)
2 bR St T T e, T T T et |
| | SPEC' | ACTUAL | ]
[
{
}_ _____
I
|
| up
]
|
}_.._ ____________
!
|
] DOWN
]
]
o

2. NIOISTING (1.0AD)

| spECc' | ACTUAL ]
MOTION e b — RESULT | “A&7]7] |
[

' {;/f&#/w |\ HicrH /wo ] ]
+ -+

| VOLTAGE (V) luwe Zuue lufa Zubs | &eop | VOLT NETER
—————— p————— e e ]

| SPEED (M/MIN) |4 Zogh l 5,0 /0,49 | groop | STOP WATCH |

Fe—————— R i S
DOWN | CURRENT (A) Jlr,df /3.7 I//," /nt L c—,—ooa | CURRENT METEE;
. }_ _________________ — e e

| SRR E GNP SR N S U, A S

3. O DRAKEZ} o] 4 lo| 5 ¥e}izvh? - Erood

O~ LIMIT SWITCIIZ} omgzoy F st . brev p

IPANTIO MACITTNTRY CJC) -, LTD.
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TEST RIEPORT
1993 ’0
““““““““ ’T Ty Ty S T
 PROJECT NAME ‘pton - INSF (Kood ) | LOCATION | ©O stiop SITR
i ! PART NAME | TRAVERSING (4042 Do. >)( TEST REPORT NOI
_________ Lo — e — —
i - - T T T T T e e e e e e e e e e
1. TRAVERSING (NO LOAD)
_____________ T~y 7T "
} SPEC’ | ACTUAL | |

] ) ! SPEC’ | ACTUAL |

! | Wo. 7/ wo.a| Lo.; fwe. 2] |

b +~——’/———~+-—~/ ——————— o :
v i SPEED (M/NIN) Lo /9 lé 6 /8.6 l é{&og | STOP WATCH 4}

[,. _________________

] | SPEED (M/MIN) | / £ | p | stop warcH |

| ,_____;.__~+.Z__Z_ é_é._/__..é_+ ﬁ:.o__._._!.. ******

{ BACKWARD | CURRENT (A} | xg¢ /ag¢ 12.9 /29 | .£revp | CURRENT METE

! | vouTace (v) Lusstes /mxo Jubs /4br | soop | VOLT METER |
3. O DRAKE?} o] 4} qle] % #o}v)? v - L 6rev?

| &ood

[
|
|
|
|
|
]
|
|
|
|
I
|
|
!
!
|
|
l
I
I
J
|
I
| I
} | MOTION p————— f———— 4 RESULT | AZF77l |
!
i
!
!
]
|
!
|
|
]
I
|
!
l
I
|
]
i
[
!

O LIMIT SWITCIZ} ol 4fglol Eabstivt? oo

l

Q9 |

| TEST BY /\PPROVEI) BY
: R 4 arsy—

| . i‘ <7— o

U/\_N.l)() M/\(’JH'I.N}E:IR‘.‘Y' QoL , LUID.
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-
| A |
| TEST REPORT . I
| 1993 .. 4~ - s0 - |
}‘ _______ - T — < "
l PROJFCT NAME 1910” IHER cKoog ) | LOCATION | O stiop jl_’l‘i_ﬂ__{l
' I‘AIH NAME, ] TRAVELLING ¢00./ € L8, 2) TEST REPORT NO | |
}. ________ ‘- A {
1. TRAVELLING (NO LOAD)

2 T T T T T T e e e e e e e e -1

! | SPEC’ |  ACTUAL: | |

I

A

!
J

2.

| MOTION R B S 4 RESULT | A&7 |
|

| | WMot S o> ot ) woal ]
bl b s W W X

}_ _________________
| CURRENT MrTFj

-
[ | SPEED (M/MIN) | vo /s0 | , 3 | e | STOP WATCH
K + RANA IR :
: RIGUT | CURRENT (M) [ pe /it 3y /3. 7] | grenn

|

p——————— F————- - e
| VOLTAGE, (V) | &ede Jue | gba /¢1; l@,,,ug | VOLT METER 4l
+

T e B et TSP LA AU

3. O BRAKF7} 0] *J ‘u 0] A "‘l‘ u} 7] ?

O LIMIT swm:nv} o] 4} gl o] ‘i’t*lhfw

BANDO MACHINERY CO., LTD.
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BS - FT - 09
[ e e e e e e e IO SUU .‘
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