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LOAD SUMMARY 1 - (ER2-01 8IL-1S/IL TYPE)

*POWER SOURCE : AC 3% 220(208)V

. ,OB_JECT' HOISTING- | TRAVERSING:  CIRCUIT
MOTOR
OUTPUT 1.8KW x 4P | 0.4KW x 4P
FULL LOAD 11.2 3 0.5
CURRENT A) ) )

*3 8¢l SIEAEIE HOISTS| HZ LOADS| 100(%)& AISH S E 7|Zo2 AMEIFES.
xxx NOMAL HBZt #+x

Haknt 2™Al 1 HOISTING + TRAVERSING + CONTROL CIRCUIT = 14.7 A

*xxx PEAK MF 4L xxx
K= NAMAL MFX|7} 50AD[ 2+l 1.25, 50A0[Alm 11X &

NOMAL M&E# * K=14.7 «1.25 = : 18.3 A

*POWER SOURCE : AC 39 380(440)V

T NTRoL
MOTOR
OUTPUT 1.8KW x 4P | 0.4KW x 4P
FULL LOAD 5.1 2.5 0.5
CURRENT (A) (A) (A)

=32 2l SHEAEIE HOIST2l HZ LOADS! 100(%)E A2 EME 7|FE2 2 XM 2.

Tl

xxx NOMAL & gt #x+

Hakn ™Al 1 HOISTING + TRAVERSING + CONTROL CIRCUIT =

*xx PEAK T J gl »*x
K= NAMAL X & X|7} 50A0|2tll 1,25, 50A0[AtQlmf 1 18 &

NOMAL M &4t * K=8.1 x1.25 = 10.125 A



LOAD SUMMARY 2 - (ER2-018IL TYPE)

: AC 3¢ 220(208)V

*POWER SOURCE
: e ] o :‘:CONTRO\L,:',
OBJECT | HOISTING | TRAVERSING | “pein
MOTOR
OUTPUT 1.8KW x 4P
FULL LOAD nz 0 0.5
CURRENT (A) (A) (A)
SREME 7|E22 435I S

HOISTSl A LOADS! 100(%)E Al2

«J2 el stEaElE

*+x NOMAL MFZ} »xx
11.7 A

A - HOISTING + CONTROL CIRCUIT =

*xx PEAK MEgE x%x
7} 50AD|RHUD 1.25, 50A0| Al 1 1M8

K= NAMAL &5
NOMAL HFat « K=11.7 * 1.25 = 14.6 A
*POWER SOURCE  : AC 3® 380(440)V
e L - CONTROL
SRl ORTHe | TVERSING | crcun
MOTOR
OUTPUT 1.8KW x 4P -
FULL LOAD 5.1 0 0.5
CURRENT (A) (A) (A)
2HSHE 7|0z MY

«32l el SIEAEIE HOISTS HZ LOADS! 100(%)& Al

*x+x NOMAL ﬁ%a * kK

AL HOISTING + CONTROL CIRCUIT = o
@} = Y

*xx PEAK MFZL xx»
K= NAMAL T FX|7} 50AE| 2+l 1.25, 50A0]Ardml 11X
S >
S B2 9
7 A 0\‘:_)1310“1‘3:7

NOMAL &/t » K=5.6 x1.25 =



LOAD SUMMARY 3 - (ER2-018IL-S/L TYPE)

*POWER SOURCE

: AC 39 220(208)V

, e e 0
OBJECT | HOISTING | TRAVERSING | oo
MOTOR
MOToR 1.8KW x 4P | 0.4KW x 4P

FULL LOAD 1.2 3 0%
CURRENT (A) (A) (A)

%% NOMAL ® &gt #+*

HEkA]

xxx PEAK T8 Zt %%
K= NAMAL X &x|7} 50A0|Sklnf 1.25, 50A0/Atdm 1 1% &

NOMAL M Fgt *K=7.8 x 1.25 =

HOISTING + CONTROL CIRCUIT =

9.

» 22l SIEAENE HOIST2l A LOADL 100(%)E AISISIE 7| =22 245 E
xxx NOMAL TGt *+
AL HOISTING + CONTROL CIRCUIT = 14.7 A
xxx PEAK 7L #x
K= NAMAL & X|7} 50A0| 2l 1.25, 50A0|AHm] 1 1XMZ
NOMALB"rEraI'* K=14.7 »1.25 = 18.3 A
*POWER SOURCE : AC 3¢ 380(440)V
e e ‘| cireur
MOTOR
OUTPUT 1.8KW x 4P 0.4KW x 4P
EULL LOAD 5.1 2.2 0.5
CURRENT (A) (A) (A)
«3J 2ol SIEAMEHE HOISTLl B2 LOADL| 100(%)E AlESYESME 7|E22 M5 S

7A




LOAD SUMMARY 4 - (ER2-018L-L/S TYPE)

*POWER SOURCE : AC 3% 220(208)V

o | s, \a | CONTROL
SOBJECT 1 HOBING ) IRAVERSING | elrcuim
MOTOR
QUTPUT 1.8KW x 4P | 0.4KW x 4P
FULL LOAD 8.4 3 0.5
CURRENT (A) (A) (A)

=322l SISAEE HOISTS 2 LOADS 100(%)E AIESME 7| E2 2 &Y

xxx NOMAL 82} *#x

SIAS.

Hatnt Z™A| 0 HOISTING + TRAVERSING + CONTROL CIRCUIT = 11.9A
*x+ PEAK MEZL x#x
K= NAMAL & 8x|7} 50A0| 2kl 1.25, 50A0] Akl 1,158
NOMAL MFgt *K=11.9x1.25= 14.8 A
*POWER SOURCE : AC 39 380(440)V
(OBJECT | HOISTING | TRAVERSING | ‘ZRoin
MOTOR
Soreur | 1.8KWx 4P | 0.4Kkw x 4P
FULL LOAD 4.6 2.2 0.5
CURRENT (A) (A) (A)
«J2f el SHEAEE HOISTS| HZ LOADS| 100(%)E A SHE 7|ZEc= &M S

xxx NOMAL 53} *#=

A AFT} BB A

o O

*xx PEAK E%Zk * %%
K= NAMAL MF |7} 50AD|2tmy 1.25, 50A0|Atul 11X

NOMAL M Fét » K=7.3+1.25=

- HOISTING + TRAVERSING + CONTROL CIRCUIT =

9.125 A



LOAD SUMMARY 5 - (ER2-018L TYPE)

*POWER SOURCE : AC 3¢ 220(208)V

- P e | conTrROL
0BG [ HOISTING - LIRAVERSING | et
MOTOR
ooy | 18kwxap -
FULL LOAD 8.4 0 05
CURRENT A) (A) (A)

382l SHSMEIE HOISTS M2 LOADS| 100(%)E AWM E =208 RMSIN S,
xx NOMAL I FZt #

A HOISTING + CONTROL CIRCUIT = 8.9 A

*xx PEAK MFgE xx*
K= NAMAL ™ & x|7} 50A0|2rdmf 1.25, 50A0[AFIM 1.1

NOMAL H&Fat »K=8.9+ 1.25 = 1.1 A

*POWER SOURCE : AC 39 380(440)V

o L e B GONTROL
el ] N R ke
MOTOR
OUTPUT 1.8KW x 4P -
FULL LOAD 4.6 0 0.5
CURRENT (A) (A) (A)

=322l SISAEIE HOISTS] 2 LOADS 100(%)E Al SWE 7|&E2o2 =M5I9S.

xxx NOMAL B3} *x

HALA| HOISTING + CONTROL CIRCUIT = 51A
2 H 4
o~
xxx PEAK MF4E +»+ é/\& §
K= NAMAL M &x|7} 50A0| 2ty 1.25, 50A0/Ablmy 1 154 ( 2014 .03, 31 )
-

(d}(\/a'/?.l
6.3 A ‘\i\* fi:a %,

NOMAL & &Fdt r K=5.1 » 1.25 =



LOAD SUMMARY 6 — (ER2-018L-IL/IS TYPE)

*POWER SOURCE : AC 3¢ 220(208)V

Lol il L e cONTROL
~ OBJECT | HOISTING :TRAVERSING . Breur
MOTOR
OUTPUT 1.8KW x 4P | 0.4KW x 4P
FULL LOAD 8.4 3 0.5
CURRENT A) ) )

iy
N
A
|0
HU
Btd]
0z
_‘3'_'
b
i)

*3 22l SFEAEIE HOISTSl B LOADS! 100(%)E Al 2|
*xx NOMAL T /gl »++

A HOISTING + CONTROL CIRCUIT = 11.9A

xx%x PEAK 8 Zf »xx
K= NAMAL M5 x[7} 50A0| 2t m 1.25, 50A0|AFm 1 15 &

NOMAL M&Fdt » K=11.9 « 1.25 = 14.8 A

*POWER SOURCE : AC 3% 380(440)V

e L CoNTROL
| OBJECT | HOISTING | TRAVERSING | e
MOTOR
OUTPUT 1.8KW x 4P | 0.4KW x 4P
FULL LOAD 4.6 2.5 0.5
CURRENT (A) (A) (A)

«3 2l el SHSAEIE HOISTSl B2 LOADS| 100(%)E MBS E J|1E22 A1 2.

+xx NOMAL =83k »xx

HAAL HOISTING + CONTROL CIRCUIT = ] “ A by A
| 7T N\
*x%x PEAK MEZ} %=
o 2014 .03, 31 )
K= NAMAL & x|7} 50A0| 2ty 1.25, 50A0/ A+ 11X

A\ >

pi\gQ ?é 7\95‘/#
SN A

NOMAL MEZt » K=7.6 « 1.25 = 9.5 A F3)o)R
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1. I-BEAM Z[C 3] & 7} SPAN A&t

1. SPECIFICATION

HASE Q= 1.8
.SPAN (PITCH) L= 320
g L1= 130
.TROLLEY WHEEL BASE B= 13.2
WEIGHT OF HOIST Wh= 0.16
.PITCHL{ 2| GIRDER | Wg= 0.083
ZiEe|sH e GIRDER &4 Wgl= 0.034
\-BEAM SIZE 200x100x7/10t
Ix = 2170
ly = 138
Zx = 217
Zy = 27.7
= 33.06
Wb = 26
.HOOK APPROACH L2= 30
EbAM A E= 2100000
S5tE Al (2 A=) M(d )= 1.1
HetE A (E5H A=) F(y )= 1.10
1. DESIGN
PITCH : L HEHH : L3=(L1-L2)
. - -
; é !
2. I-BEAMO|| 2t &st= St A

P=Q+Wh= 1.8+0.16 =

3. =& st=0l 2/ 5t BENDING MOMENT
1) PITCH X|& i BENDING MOMENT

Mh1

=FxMxPx(L-B/2)"2/ (4 xL)

1.96 ton

ton
cm
cm
cm
ton
ton

ton

cm
cm
cm
cm
cm

kg/m

cm

kg/ ot

=1,11%1,1%1.96%(320-13.2/2)"2/(4+320)
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= 183.6 ton.cm
2) ZHEl2|8{ BENDING MOMENT
Mh2 =FxMxPxL3

= 1.11%1.1%1,96%(130-30) = 239.32 ton.cm
4. Xzl 2| 8k BENDING MOMENT(I-BEAM)
1) PITCH X[ & BENDING MOMENT
Mt =F xWgxL/ 8=1.11%0.083%x320 / 8 = 3.685
2) ZHEl2|t{ BENDING MOMENT
Mt2 =F x Wgl x L1/ 2=1.11%x0.034%x130 /2 = 2.45
5. F=2latEof 2|5t #/c BENDING MOMENT
Mmax1 = Mh1 + Mt = 187.3 ton.cm
Mmax2 = Mh2 + Mt2 = 241.8 ton.cm

6. Sst=0ll 2| &t =352 BENDING MOMENT
A Xl
£ x|

|_7<

(1) GIRDERo{| 2| &t Z3t=
ZAAl V=16m/s , g = 19.9 kg/m' h(Z2HH) =
eI LN g=85x*Yyh = 8.5x*J42 = 19.9
H=(GIRDER=0}) 0.25 m

PITCHUY 8= = FxLxHxqgx1.4=1.11x3.2x0.25x19.9x1.4 =

HEYH Z5== FxL1 xHxgx1.3=1.11x1.3x0.25x19.9x1.3 =

0.025x320 0.009 x 130
MFGG= - = o 0.41 5
0.009 x 130
Mgai= = 0.585  ton.cm
2
(2) HOISTOl| 23t E8t=
« ShlA|
HH= 1.0m HB=

E3l= = FxHBxHHxqgx1.2=1.11x0.65x1x19.9x1.2 =

*PITCHUW &3st&

fon.cm

ton.cm

25 kg

9 kg

ton.cm

MFHG—- 17)(320/4: 1360 kgcm =
Sy Z3I=
Men1= 17 x130 = 2210 kg.cm =

7. COMBINED MOMENT

*PITCHLH

2014 03, 31

2.21 ton.cm

|

MHCG= MFGG + MFHG = 0.415+1.36= 1.775 ton.cm
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«Z Sl 5
MHC1= MFG1 + MFH1 = 0.585+2.21= 2.795 ton.cm

8. BENDING STRESS

A. VERTICAL BENDING STRESS
1. PITCH Wi

ovl= Mmax1/Zx= 187.3/217 = 0.863 ton/cnt
2. S

ov2= Mmax2/Zx= 241.8 /217 = 1.114 ton/ewt

B. 3 At} 23

1. PITCH Ui
ov3= Myca/Zy= 1,775/ 27.7 = 0.064 ton/ar

2. A EaH
ovad= Mycy/Zy= 2.795/27.7 = 0.101 ton/on

9. BHY S

ol = ovi+ov3= 0.927

0.927 < 1.279  ton/cm? & 0.K
202 = ov2+ovd= 1.215
1.215 < 1.6 ton/cm? = 0.K
BYEE :80% 221391x80% x 115%= 1.279 ton/cm?
HEHE EFE ¢S 1391 +&YA1.15(25= 28 = 1.600 ton/cm?

10. FX|A| S35tF0l 258k BENDING MOMENT

FXIAl V=45m/s , g = 158.0 kg/mr h(ZD2™) = 30 m
FXIA a=Mx4+vh =67.5x%430 = 158.0 kg/m*

M= V2 /30 = 67.5

PITCHW Z3l& = FxLxHxqgx1.4=1.11x3.2x0.25x158x1.4 = 196 kg
HEg ot st E25}F = FxL1xHxagx1.3 =1.11x1.3x0.25x158x1.3 = 74 kg
0.196x320 0.074 x 130
MMg= - = 3.03 ton.cm
8 2
0.074 x 130
MM;= = 4.81 ton.cm
2

HOISTOl| of 8t £35IE=FxHBxHHxagx1.2 =1.11x0.65x1x158x1.2 =

*PITCHUA MMy- 137 x 320/ 4= 43840 KG.CM =
2 Saf MMy1= 137 x130 = 17810 KG.CM =
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* COMBINED MOMENT

MM2= MMG1 + MMHO = 3.03+10.96 =
MM4= MM1 + MMH1 = 4.81+17.8 =
* BENDING STRESS
Y03 =MM,/ Zy = 13.99/27.7 =
204 =MM, /2y = 22.61 /27.7 =
PITCHUY

e 8YF 9SS
11. DEFLECTION OF GIRDER

* PITCH i
1) DUE TO RATED & TROLLEY LOAD

( Q+Q2)x(L)"3
0.2936 cm

48xEx Ix

2) DUE TO DEAD LOAD
5 x Wgx L™3

@]
R
I
|
I

384 x E x Ix
3) TOTAL DEFLECTION
S1=D1+D2= 0.301 cm
RATIO : D3/L=1/ 1062 < 800 ————

« A Sefe
1) DUE TO RATED & TROLLEY LOAD

( Q+Q2)x(L1-L2)"3
Dl =—- =
3xEx Ix

0.1434 cm

2) DUE TO DEAD LOAD
Wglix L1738

8 xE xIx
3) TOTAL DEFLECTION
S82=D1+D2 = 0.1454 cm

RATIO : D3/L=1/ 894 < 500 ———o

0.505 ton/cm?
0.816 ton/cm?

EX|A 234 1391 x 80% x130% =
EX|Al 28] 1391 x 130% =

0.0078 cm

13.99 ton.cm

22.61 ton.cm
<1.447 ton/cm™2—0.K
<1.808 ton/cm”™2--0.K

1447 ton/cm?
1808 ton/cm?

0.0020 cm
ESBC )
/T N\

2014 .03, 31 )

e ——,

91/201



2. I-BEAM Z|ti5| & 7+ SPAN A4t

1. SPECIFICATION

HZsl=
.SPAN (PITCH)
RERE

.TROLLEY WHEEL BASE

.WEIGHT OF HOIST

.PITCHUW 2| GIRDER |
ZiE 2l 2| GIRDER F4

.I-BEAM SIZE

.HOOK APPROACH

1. DESIGN

Wh=

Wg=

PITCH: L

HEGH : L3=(L1-L2)

Wgl=
250x125x7.5/12.5t

2. I-BEAMOI| 2t85t= SIE

P=Q+Wh=

3. =&lst=0l| 2|5t BENDING MOMENT
1) PITCH X|&ti BENDING MOMENT

Mh1

1.8+0.16 =

=FxMxPx(L-B/2)"2/ (4 x L)

1.96 ton

=1.11%1.1+1.96%(500-13.2/2)"2/(4+500)

1.8 ton
500 cm
180 cm
13.2 cm
0.16 ton
0.192  ton
0.069 ton
5180  cm’
337 om®
414  cm®
53.9 cm?®
48.79  om’
38.3 kg/m
30 cm
2100000 kg/cnt
1.11
1.10
A a 42
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= 291.3 ton.cm
2) ZHEl2j8] BENDING MOMENT
Mh2 =FxMxPxL3

=1.11%1.1%1.96%(180~-30) = 358.97 ton.cm
4, X}=0l 2|8t BENDING MOMENT(I-BEAM)
1) PITCH X|& L BENDING MOMENT
Mt1 =F xWgxL/ 8=1.11x0.192x500/ 8 = 13.32 ton.cm
2) e 2|t BENDING MOMENT
Mt2 =F x Wgt x L1 / 2=1.11%0.069*180/2 = 6.89 ton.cm
5. =2|st=0l 2|eh = of BENDING MOMENT
Mmax1 = Mh1 + Mt1 = 304.6 ton.cm

Mmax2 = Mh2 + Mt2 = 365.9 ton.cm

6. Est=0l 2|5t +=H35tE2| BENDING MOMENT
ES

(1) GIRDERo}|l 2|¢t =& Z5IF
ZAAl V=16m/s , g = 19.9 kg/m' h(Z D) =30 M
ZHA| g=8.5x*Yh = 85x*42 = 19.9 kg/m

H=(GIRDER=0l) 0.25 m
PITCHW £3l= = FxLxHxqgx1.6=1.11x5x0.25x19.9x1.6 = 44 kg
AEMH E5= = FxLl xHxqgx1.3=1.11x1.8x0.25x19.9x1.3 = 13 kg

0.044x500 0.013 x 180
MFGG= = 1.58 fon.cm

8 2

0.013 x 180

Megi= = 1.17  ton.cm
2
(2) HOISTOll 28t Est&
* RFQAA|
HH= 1.0m HB= 0.65m
EZ35= = FxHBxHHxgx1.2=1.11x0.65x1x19.9x1.2 =
*PITCHY ZE3t& /<
Menee 17 x 500/ 4 = 2125 kg.cm = : .
S Bt 2014 ,03. 31
Mep= 17 x 180 = 3060 kg.cm = 3.06 ton.cm

7. COMBINED MOMENT

*PITCHUW
Muce= Megg * Mepe =

1.58+2.125=

3.705 ton.cm
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T
MHCT_ MFGT + MFH1 = 1.17+3.06= 4,230 ton.cm

8. BENDING STRESS

A. VERTICAL BENDING STRESS

1. PITCH Wi

ovi= Mmax1/Zx= 304.6 / 414 = 0.736 ton/cnt
2. Ay

ov2= Mmax2/Zx= 365.9 /414 = 0.884 ton/cnt
B. &4 z=tf 8
1. PITCH W

ov3= Myce/2y= 3.705/563.9
2. HEHH

ova= Myct/2Zy= 4.23/53.9 = 0.078 ton/or

9. &y 39

0.069 ton/cnt

Yol = ovi+ov3= 0.804
0.804 < 1.279  ton/cm? re 0.K

202 = ov2+ovd= 0.962

0.962 < 1.6 ton/cm? = 0.K
2XES :80% 2841391x80% x 115%= 1.279 ton/cm?
ASHE SHE g2 1391+AYA1.15(Z8IExE) = 1.600 ton/cm?

10. FX|A| E31F0l 2|8t BENDING MOMENT

FXIAl V=45m/s , g = 158.0 kg/m h(z22d) = 30 m
FX|Al g=Mx*+Vh = 67.5x*+30 = 158.0 kg/m'
M= V2 /30 = 67.5

*FXIAl E5tB0 o8t +=H5HE

PITCHLH Z38}= = FxLxHxgx1.6=1.11x5x0.25x158x1.6 = 351 kg
A Sallefoll i 8t Z25FF = FxL1xHxgx1.3 =1.11x1.8x0.25x158x1.3 = 103 kg
0.351x500 0.103 x 180
MMg= - = 12.6675 ton.cm
8 2
A}
0.103 x 180 \"3 =%
MM, = = 9.27 ton.cm “/\3’ !
2
204 3, 31 )
HOISTO!l Cf 8t =515 =FxHBxHHxax1.2 =1.11x0.65x1x158x1.2 = %
é oA
*PITCHU MMuo- 137 x 500 / 4= 68500 KG.CM = . aztm\cﬁa
<7l S 2| MMy,. 137 x180 = 24660 KG.CM = 24.7 ion.cm

* COMBINED MOMENT
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MM,= MMg; + MMy - 12,6675+ 17.125 = 29.7925 ton.cm
MM,= MM, + MM,; = 9.27 +24.7 = 33.97 ton.cm

* BENDING STRESS

03 = MM,/ Zy = 29.7925/ 53.9 = 0.553 ton/cm? <1.447 ton/cm”™2——0.K
S04 = MM, /Zy = 33.97 /53.9= 0.630 ton/cm? <1.808 ton/cm”™2-—0.K
PITCHLUY EXIAl 28 1391 x 80% x130% = 1447 ton/cm?
AEYHE 7R gle EX|IAl 224 1391 x 130% = 1808 ton/cm?

11. DEFLECTION OF GIRDER

* PITCH Y
1) DUE TO RATED & TROLLEY LOAD

( Q+Q2)x(L)"3
D1 =—

I

0.4692 cm
48xEx Ix

2) DUE TO DEAD LOAD

5 x Wgx L3
.D2 =— = 0.0287 cm

384 x E x Ix

3) TOTAL DEFLECTION
.81 =D1+D2 = 0.498 cm
RATIO : D3/L=1/ 1004 < 800 ——— 0.K

= S8
1) DUE TO RATED & TROLLEY LOAD

( Q+Q2)x(L1-L2)"3
Dt =— = 0.2027 cm

3xEx Ix

2) DUE TO DEAD LOAD

Wglx L173
D2 = — —= 0.0046 cm
8 x E xIx )
6}; “ 4}\
3) TOTAL DEFLECTION / 2\/\\3‘3
i
82=D1+D2= 0.2073 c¢m ( 2014 03. 31 )
RATIO : D3/L=1/ 868 < 500 —————- 0.K &\_/ob
R FI
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3. I-BEAM |5 & 7}= SPAN ALt

1. SPECIFICATION

RELES

1

.SPAN (PITCH)

2] H

.TROLLEY WHEEL BASE
.WEIGHT OF HOIST
.PITCHLH 2| GIRDER #4|
Heeje{ el GIRDER F4
.I-BEAM SIZE

.HOOK APPROACH

1. DESIGN

PITCH : L

Wh=

Wg=

Wgl=

HEeH : L3=(L1-L2)

300x150x10/18.5t

2. I-BEAMO]| £t E5t= stE
P=Q+Wh=

1

Mh1 =FxMxPx(L-B/2)"2/ (4 xL)

1.8+0.16 =
3. =Z&l5t=0f 28t BENDING MOMENT
) PITCH X| &L BENDING MOMENT

1.96 ton

=1.11%1,1%1,96%(750-13.2/2)"2/(4*750)

1.8 ton
750 cm
280 cm
13.2 cm
0.16 ton
0.491 ton
0.183 ton
12700  cm®
886  cm*
849  om®
118 cm®
83.47 cm?
65.5 kg/m
30 cm
2100000 kg/cnt
1.1
1.10
>
a2 )
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= 440.9 ton.cm
2) ZHEl2|8{ BENDING MOMENT
Mh2 =FxMxPxL3

=1.11+1.1%1.96%(280-30) = 598.29 ton.cm
4. Xt&of 2|3t BENDING MOMENT(I-BEAM)
1) PITCH X| &t BENDING MOMENT
M1l =FxWgxL/ 8=1.11%0.481+750/8 = 51.095 ton.cm
2) el 2| BENDING MOMENT
Mt2 =F xWgl xL1/ 2=1.11%x0.183%280/2 = 28.44 iton.cm
5. =&l5t&0f 2fst [t BENDING MOMENT

Mmax1 = Mh1 + Mt1 = 491.9 ton.cm
Mmax2 = Mh2 + Mi2 = 626.7 ton.cm
6. Z35=0| 2|8t =H35I=2| BENDING MOMENT
(1) GIRDERol| 2|8t 2| £351=
ZA Al V=16m/s , g = 19.9 kg/m' h(Z12kd) =30 M
EAA| g=8.5x*yh = 85x* V42 = 19.9 kg/m'
H=(GIRDER=0|) 0.25 m
PITCHW Z38}= = FxLxHxgx1.7=1.11x7.5x0.25x19.9x1.7 = 70 kg
AEYY =5}F = Fx L1 xHxqgx1.3=1.11x2.8x0.25x19.9x1.3 = 20 kg
0.07x750 0.02 x 280
Mrae= - = 3.763  ton.cm
8 2 ‘
0.02 x 280
Meg1= = 2.8  ton.cm
2
(2) HOISTOl| 2|8t £35I=
* ZFO Al
HH= 1.0 m HB= 0.65 m
Z5l=2 = FxHBxHH xgx 1.2 =1.11x0.65x1x19.9x1.2 =

P2 =] ‘t/l

’m\
~
1875 tan.c & 3

*PITCHY Z3t=

Meng= 17x750/ 4= 3187.5 kg.cm =
S S ( 2014 03, 31
Menio 17 x 280 = 4760 kg.cm = 4.76 fon.cm
7. COMBINED MOMENT
*PITCHLY
MHCG: MFGG + MFHG = 3.763+3.1875= 6.951 ton.cm
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* 7l S| by
MHC1_ MFG1 + MFH1 - 2.8+4.76= 7560 ton.cm

8. BENDING STRESS

A. VERTICAL BENDING STRESS

1. PITCH 4

ovl= Mmax1/Zx= 491.9 /849 = 0.579 ton/onf
2. i EaH

ov2= Mmax2/Zx= 626.7 / 849 = 0.738 ton/ant
B. +4 =t} 8
1. PITCH LY

ov3= Myca/Zy= 6.9505 /118 = 0.059 ton/ar
2. #AEY

ovd= Myci/Zy= 7.56 /118 = 0.064 ton/or

9. & 8¢

201l = ovl+ov3= 0.638

0.638 < 1.279  ton/cm? & 0.K
202 = ov2+ovd= 0.802
0.802 < 1.6 ton/cm? e O.K
RFYEE :80% 281391x80% x 115%= 1.279 ton/cm?
HEg = AL gle 1391 +RIPA|1 15(ESHELE) = 1.600 ton/cm?
10. HX|A| E5t=0f 2/ BENDING MOMENT
FAIAl V=45m/s , g = 158.0 kg/m h(Z 2x) = 30 m
FX|A| g=Mx*+yh = 67.5x%+30 = 158.0 kg/m’
M= Vz /30 = 67.5
BN Z5tE0) oot $HEHE
PITCHLH Z5}= = FxLxHxqgx1.7=1.11x7.5x0.25x158x1.7 = 559 kg
Aol 8t 2= = FxL1xHxagx1.3 =1.11x2.8x0.25x158x1.3 = 160 kg
0.559x750 0.16 x 280
MMg:= - = 30.00625 ton.cm
8 2
0.16 x 280
MM, = = 22.4 ton.cm
2

HOISTOll off 8t Z28F==FxHBxHHxagx1.2 =1.11x0.65x1x158x1.2 =

*PITCHLH MMpyo- 137 x 750 / 4= 102750 KG.CM =
»Z7 &2 b MMy4- 137 x280 = 38360 KG.CM =

+ COMBINED MOMENT
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MMo= MMg; + MMy = 30.00625 + 25.6875 = 55.69375 ton.cm
MM,= MM, + MM, = 22.4+38.4 = 60.80 ton.cm

* BENDING STRESS

03=MM,/Zy=  55.69375/118 = 0.472 ton/cm? <1.447  ton/cm”™2--0.K
S04 = MM, /Zy = 60.8 /118 = 0.515 ton/cm? <1.808 ton/cm™2——0.K
PITCHLY SX|A| 224 1391 x 80% x130% = 1447 ton/cm?
e 27E gls EX|A| 28 1391 x 130% = 1808 ton/cm?

11. DEFLECTION OF GIRDER

* PITCH i
1) DUE TO RATED & TROLLEY LOAD

( Q+Q2)x(L)"3

D1 =— 0.6459 cm

48xEX Ix

2) DUE TO DEAD LOAD

5% Wgx L™3
D2 = —- = 0.1011 cm
384 x E x Ix

3) TOTAL DEFLECTION
.81 =D1+D2 = 0.747 cm
RATIO : D3/L=1/ 1004 < 800-——- 0.K

= A S H
1) DUE TO RATED & TROLLEY LOAD

( Q+Q2)x(L1-L2)"3
D1 =— = 0.3828 cm
3xEx Ix

2) DUE TO DEAD LOAD

Wglx L173
D2 = — = 0.0188 cm
8 x E xIx
3) TOTAL DEFLECTION /\’% . X
/T N\
82=D1+D2= 0.4016 cm (
2014 .03, 31 )
RATIO : D3/L=1/ 697 < 500 —————- 0.K &\F;/o?
4
Syl
o~ 3]o} 7
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4. I-BEAM =|ti5{ & 7+ SPAN A4t

1. SPECIFICATION

HAsts Q= 1.8 ton
.SPAN (PITCH) L= 940  cm
gz Li= 340  com
.TROLLEY WHEEL BASE B= 13.2  com
\WEIGHT OF HOIST Wh= 0.16  ton
PITCHUH 2| GIRDER 24 Wg= 0.82  ton
ezl el GIRDER FA| Wgl= 0.296 ton
I-BEAM SIZE 350x150x12/24t

Ix = 22400 om*

ly = 1180 om’

7x = 1280 com®

Zy = 158  cm®

= 1111 cm?

Wb = 87.2  kg/m
.HOOK APPROACH Lo= 30 cm
ERM 2| E= 2100000 kgt
EotE AlF(Zred Al ) M(® )= 1.11
HatE Al (5445 Flv )= 1.10
1. DESIGN

PITCH: L HEH @ L3=(L1-L2)
. - ;
2. I-BEAMO| EE3t= 315 5 2 Y
/> &\
P=Q+Whs= 1.8+0.16 = 1.96 ton -
3. =250l |8 BENDING MOMENT { 2014 .03, 31 )
1) PITCH X|& 1§ BENDING MOMENT T?‘:«? ! ?E \;?
Mhi =FxMxPx(L-B/2)*2/ (4 x L) NCRRE

=1.11%1.1%1.96%(940-13.2/2)"2/(4%940)
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= 5545 ton.cm
2) ZHE 2|t BENDING MOMENT
Mh2 =FxMxPxL3

=1.11%1.1%1.96%(340-30) =
4. Xp=of 9—1_?.* BENDING MOMENT(I-BEAM)
1) PITCH X| & BENDING MOMENT
Mt1 =FxWgxL/ 8=1.11x0.82+940 /
2) e 2[t{ BENDING MOMENT

741.88

8=

Mt2 =F xWgl x L1/ 2=1.11%0.296%340/ 2 =

5. =& stE0ll 28 =0} BENDING MOMENT
Mmax1 = Mh1 + Mt1 = 661.5

Mmax2 = Mh2 + Mt2 = 797.7

ton.cm

ton.cm

6. S5tSoll 2|5t %355 2| BENDING MOMENT
ﬁ'\_

(1) GIRDERol 2| &t

ZAAl V=16m/s ,

HAAl g=8.5x*Vh = 85x*V42 =

H=(GIRDER%=0I) 0.25 m

PITCHY Z3}== FxLxHxgx1.7=1.11x9.4x0.25x19.9x1.7 =

HEH £33 = FxL1 xHxgx1.3=1.11x3.4x0.25x19.9x1.3 =

0.088x940 0.024 x 340
Mege= - =
8 2
0.024 x 340
Megi= = 4.08 ton.cm
2
(2) HOISTOl| 2|8t Est5
* BEA|
HH= 1.0m HB=
EZ3l= = FxHBxHHxgx1.2=1.11x0.65x1x19.9x1.2 =
*PITCHUY E3t&
Meng= 17x940/ 4 = 3995 kg.cm =
S8 ZE5t=5
Meni= 17 x 340 = 5780 kg.cm =
7. COMBINED MOMENT
*PITCHLH
MHCG: MFGG + MFHG = 6.26+3.995=

= 19.9 kg/m*

ton.cm

106.949

ton.cm

ton.cm

88 kg

24 kg

ton.cm

-995-ton
2014 .03, 31

5.78 ton.cm

‘%\_/%
R FP

;‘{,l))o‘}’e‘,

10.255 ton.cm
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<2 =2l 1
MHC1—' MFG1 + MFH1 = 4,08+5.78= 9.860 ton.cm

8. BENDING STRESS

A. VERTICAL BENDING STRESS

1. PITCH f

ovli= Mmax1/Zx= 661.5/1280 = 0.517 ton/ent
2, 7l Seall by

ov2= Mmax2/Zx= 797.7 /1280 = 0.623 ton/cnt
B. =% =i
1. PITCH 1

ov3= Myca/Zy= 10.255/ 158 = 0.065 ton/anf
2. Al =&y

ovd= Myci/Zy= 9.86 /158 = 0.062 ton/cnt

9. & 28

ol = ovi+tov3d= 0.582

0.582 < 1.279  ton/cm? e 0.K
202 = ov2+ovd= 0.686
0.686 < 1.6 ton/cm? = 0.K
2XEE :80% 281391x80% x 115%= 1.279 ton/cm?
AEY s 2L S 1391 +ZHA 15(ZSEEF) = 1.600 ton/cm?

10. XAl E35t=0f 2|8 BENDING MOMENT

FXIA V=45m/s , g = 158.0 kg/m’ h(Xl 02¥H) = 30m
FXIA| a=Mx*+h = 67.5x*430 = 158.0 kg/m’*
M=Vz /30 = : 67.5

||

«EX|A| Z3lE0l ot $H S

r
)]

PITCHL Z8t= = FxLxHxgx 1.7 =1.11x9.4x0.25x158x1.7 = 701 kg
ZiS e ot 8+ Z25}F = FxL1xHxagx1.3 =1.11x3.4x0.25x158x1.3 = 194 kg
0.701x940 0.194 x 340
MMgi= - = 49.3875 ton.cm
8 2
0.194 x 340
MM,= = 32.98 ton.cm

2

HOISTAl tff 8t Z5}==FxHBxHHxgx1.2 =1.11x0.65x1x158x1.2 =

*PITCHU MMuyo- 137 x 940 / 4= 128780 KG.CM =
«Z S 2 & MMy= 137 x 340 = 46580 KG.CM =

* COMBINED MOMENT
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MM2= MMG1 + MMHO =

49.3875 + 32.1956 =

81.5825 ton.cm

MMs= MM, + MM, = 32.98+46.6 = 79.58 ton.cm
* BENDING STRESS
03 =MM,/ Zy = 81.5825 / 158 = 0.516 ton/cm? <1.447  ton/cm™2--0.K
04 = MM, /Zy = 79.58 / 158 = 0.504 ton/cm? <1.808 ton/cm™2—0.K
PITCHLY EXIAl 28 1391 x 80% x130% = 1447 ton/cm?

WEeel= 8YF 82
11. DEFLECTION OF GIRDER

* PITCH W

EX|Al 23 1391 x 130% =

1808 ton/cm?

1) DUE TO RATED & TROLLEY LOAD

( Q+Q2)x(L)"3
D1 =—

48xEx Ix

2) DUE TO DEAD LOAD
5 x Wgx L™3

0.7210 cm

= 0.1885 cm

384 x E x Ix

3) TOTAL DEFLECTION

61 =D1+D2= 0.910
RATIO : D3/L=1/ 1034

« S8

cm

1) DUE TO RATED & TROLLEY LOAD

( Q+Q2)x(L1-L2)"3
.D1 =— =
3xEx Ix

2) DUE TO DEAD LOAD
Wgix L173

0.4138 cm

= 0.0308 cm

8 xE xlIx
3) TOTAL DEFLECTION
82=D1+D2= 0.4447

RATIO : D3/L=1/ 765

cm

200 03, 3 1
NP

o
Tqu
* %
SR
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5. |-BEAM Z[CH3| & 7}s SPAN A4t

1. SPECIFICATION

AAstE Q= 1.8 ton
.SPAN (PITCH) L= 1100 cm
Ral== L1= 400 cm
.TROLLEY WHEEL BASE B= 13.2 cm
WEIGHT OF HOIST Wh= 0.16 ton
.PITCHtH 2| GIRDER %4l Wg= 1.054 ton
e 2l e GIRDER 4| Wgl= 0.383 ton
-BEAM SIZE 400x150x12.5/25t
Ix = 31700 cm’
ly = 1240 cm*
Zx = 1580 cm®
Zy = 165 cm?®
= 122.1 cm?
Wb = 95.8 ka/m
HOOK APPROACH L2= 30 cm
EbAd AH| = E= 2100000 kg/cn
S5tE A== (ZHd Al =) M(d )= 1.11
s A (54A=) F(w)= 1.10
1. DESIGN
PITCH: L HEH : L3=(L1-L2)
iy

2. I-BEAMo| £8ste 31S

P=Q+Whs= 1.8+0.16 = 1.96 ton
3. ==t 0ll 2|3k BENDING MOMENT

1) PITCH x| & i BENDING MOMENT

Mh1 =FxMxPx{L-B/2)"2/(4xL)
=1.11%1.1%1.96%(1100-13.2/2)"2/(4*1100)
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= 650.3 ton.cm
2) 7HEl 28! BENDING MOMENT
Mh2 =FxMxPxL3

= 1.11%1.1%1.96%(400-30) = 885.47 ton.cm
4. X}=of 2| ek BENDING MOMENT(I-BEAM)
1) PITCH X|& i BENDING MOMENT ‘
Mt =FxWgxL/ 8=1.11%x1.054+«1100/8 = 160.867 ton.cm
2) e 2|t{ BENDING MOMENT
Mt2 =F xWg1l x L1/ 2=1.11%x0.383%400/ 2 = 85.03 ton.cm
5. +=2[5t50f 2|8 =/t BENDING MOMENT
Mmax1i = Mh1 + Mi1 = 811.1  ton.cm
Mmax2 = Mh2 + Mt2 = 970.5 ton.cm

(1) GIRDERO| 2|t =2] E5I&
AAAl V=16m/s, g = 19.9 kg/m h(Z12H)=30m
EHIA| q=85x*yh = 85x*J42 = 19.9 kg/m*
H=(GIRDER=0l) 0.25m
PITCHY €3l = FxLxHxgx1.7=1.11x11x0.25x19.9x1.7 = 103 kg
S £33l = FxL1 xHxgx1.4=1.11x4x0.25x19.9x1.4 = 31 kg
0.103x1100 0.031 x 400
Mege= - - = 7.963  ton.cm
8 2
0.031 x 400
MFG1= = 6.2 ton.cm
2
(2) HOISToll 2|8t E3l=
* ZrAA|
HH= 1.0m HB= 0.65m

3l = FxHBxHHxgx1.2=1.11x0.65x1x19.9x1.2 =

Ol

«PITCHUY E3tS &
Mepg= 17 x 1100/ 4 = 4675 kg.cm = 4 -

A Sale] E315 2004 03,31
Men1= 17 x 400 = 6800 kg.cm = 6.8_ton.cm

7. COMBINED MOMENT

*PITCHW
MHCG= MFGG + MFHG = 7.963+4.675= 12.638 ton.cm
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«F S e
Muci= Megt + Meny = 6.246.8=

8. BENDING STRESS

A. VERTICAL BENDING STRESS

1. PITCH 4

ovl= Mmax1/Zx= 811.1 /1580 =
2. fi St

ov2= Mmax2/Zx= 970.5/ 1580 =

B. +¥ zof 8=
1. PITCH W
ovs— Muca/Zy= 12.638 /165 =
A=
ov4— Muyc1/Zy= 13 /165 =

9. B 3

13.000 ton.cm

0.513 ton/on

0.614 ton/cnt

0.077 ton/cnt

0.079 ton/cnt

so1= ovi+tovd= 0.590
0.590 < 1.279  ton/cm? o2 0.K
Y02 = ov2+ovd=  0.693
0.693 < 1.6 ton/cm? = 0.K
22X B8 :80% 281391x80% x 115%= 1.279 ton/cm?
AEHE SHE gle 1391«EAUA 15(ESIEEE) = 1.600 ton/cm?
10. §XIA| E5tE 0l 2/t BENDING MOMENT
FXIA V=45m/s , q = 158.0 kg/m h(Z DY) = 30 m
EX|A| g=Mx*+yh = 67.5x430 = 158.0 kg/m
M= V2 /30 = 67.5
*BX|A| Z3I=0] 2et $=HE=E
PITCHW Z3}& = FxLxHxqgx 1.7 =1.11x11x0.25x158x1.7 = 820 kg
dEa ot & E5= = FxL1xHxax1.4 =1.11x4x0.25x158x1.4 = 246 kg
0.82x1100 0.246 x 400
MMgi= - = 63.55 ton.cm
8 2
0.246 x 400
MM;= = 49.2 ton.cm
2

HOISTOl| CH 8t Z3}==FxHBxHHxax1.2 =1.11x0.65x1x158x1.2 =

*PITCHH MMy 137 x 1100 / 4= 150700 KG.CM =
=7l el MMy;= 137 x 400 = 54800 KG.CM =

* COMBINED MOMENT




MM2= MMG1 + MMHO =

MM,= MM, + MM,,, = 49.2 +54.8 = 104.00 ton.cm
» BENDING STRESS
Y03 =MM,/ Zy = 101.225 /165 = 0.613 ton/cm? < 1.447
Y04 = MM, /Zy = 104 / 165 = 0.630 ton/cm?
PITCHU EX|Al 28 1391 x 80% x130% =

A= W 912
11. DEFLECTION OF GIRDER

* PITCH 4

1) DUE TO RATED & TROLLEY LOAD

( Q+Q2)x(L)"3
.D1=— =
48xEx Ix

2) DUE TO DEAD LOAD
5x Wgx L™3

63.55 + 37.675

0.8164 cm

384 x E x Ix
3) TOTAL DEFLECTION
81 =D1+D2 = 1.091
RATIO : D3/L=1/ 1008

» A S

1) DUE TO RATED & TROLLEY LOAD

( Q+Q2)x(L1-L2)"3
D1 =— =
3xEx Ix

2) DUE TO DEAD LOAD
Wglx L173

0.2744 cm

0.4971 cm

8 xE xIx
3) TOTAL DEFLECTION
82=D1+D2 = 0.5431

RATIO : D3/L=1/ 737

cm

EX|IAl 234 1391 x 130% =

101.225 ton.cm

0.0460 cm

< 1.808

1447 ton/cm?
1808 ton/cm?

ton/cm™2—0.K
ton/cm”™2——0.K

107/201



6. H-BEAM Z[ti5{& 7t SPAN A4t

1. SPECIFICATION

HAsHE Q= 1.8
.SPAN (PITCH) L= 600
AEe L= 200
.TROLLEY WHEEL BASE B= 13.2
WEIGHT OF HOIST Wh= 0.16
.PITCHt{ 2| GIRDER =4 Wg= 0.192
g2 2| GIRDER 4| Wgl= 0.064
.H-BEAM SIZE 300x150x6.5/9t
Ix = 7210
ly = 508
Zx = 481
Zy = 67.7
= 40.8
Wb = 32
.HOOK APPROACH L2= 30
ERAM A= E= 2100000
stE Al (ZHd A=) M(d )= 1.11
Hets A (54 =) F(¥ )= 1.10
1. DESIGN
' PITCH: L HEYH : L3=(L1-12)
b Wi

2. H-BEAMO|| 2t&3t= 8t&
P=Q+Wh= 1.8+0.16 = 1.96 ton
3. =235 0f 23 BENDING MOMENT
1) PITCH X| &L BENDING MOMENT
Mhi =FxMxPx(L-B/2)"2 /(4 x L)
= 1.11%1.1%1.96%(600-13.2/2)"2/(4%600)

ton
cm
cm
cm
ton
ton

ton

cm
cm
cm
cm
cm

kg/m

cm

kg/ont
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= 3511 ton.cm
2) 7ZHEl 2|8 BENDING MOMENT
Mh2 =FxMxPxL3

=1.11%1.1%1.96%(200-30) = 406.84  fon.cm
4. Xp=0ll 2/ 8t BENDING MOMENT(I-BEAM)
1) PITCH XI &t} BENDING MOMENT
Ml =FxWgxL/ 8=1.11%x0.192%x600/ 8 = 15.984 ton.cm
2) ZHE 2|8 BENDING MOMENT
Mt2 =F x Wg1 x L1 / 2 =1.11%0.064%200/ 2 = 7.1 ton.cm
5. #=&|5t=0ll 2|8t # o BENDING MOMENT

Mmax1 = Mh1 + Mt1 = 367.1 ton.cm
Mmax2 = Mh2 + Mt2 = 413.9 ton.cm
6. E5t30l| 2|st =Hs=2| BENDING MOMENT
(1) GIRDERO|| 2|st =2&] E3}&
ZAAl V=16m/s , g = 19.9 kg/m' h(Z22F) =30 m
A g=8.5x*VJh = 85x*V42 = 19.9 kg/m*
H=(GIRDER=0]) 0.25 m
PITCHW Z38= = FxLxHxqgx 1.6 =1.11x6x0.25x19.9x1.6 = 53 kg
S £E3= = FxL1 xHxgx1.3=1.11x2x0.25x19.9x1.3 = 14 kg
0.053x600 0.014 x 200 ‘
Mege= - = 2.575 . -ton.cm:
8 2 ‘
0.014 x 200
Megi= = 1.4 ton.cm
2

(2) HOISTOll 2|8t E351=
* BHRAA|

HH= 1.0m HB= 0.65 m
S 2= FxHBxHHxgx1.2=1.11x0.65x1x19.9x1.2 =

Ol

*PITCHY Z3st=

Meng= 17 x600/ 4= 2550 kg.cm =
“HEeH ESIF
Mep= 17 x 200 = 3400 kg.cm =

7. COMBINED MOMENT

*PITCHLY
MHCG: MFGG + MFHG = 2.575+2.55= 5.125 ton.cm
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7 Sail
MHC1= MFG1 + MFH1 = 1.4+3.4= 4,800 ton.cm

8. BENDING STRESS
A. VERTICAL BENDING STRESS

1. PITCH Ui
ovl= Mmax1/Zx= 367.1 /481 = 0.763 ton/er
2. sy
ov2= Mmax2/Zx= 413.9/ 481 = 0.860 ton/arw
B. =¥ | 83
1. PITCH 4
ov3= Myce/Zy= 5.125/67.7 = 0.076 ton/on
2. Al S
ov4= MHc1/Zy= 48/67.7= 0.071 ton/ent
9. g 38
sol= ovi+ovd= 0.839
0.839 < 1.279  ton/cm? = 0.K
Y02 = ov2+ovd=  0.931
0.931 < 1.6 ton/cm? = 0.K
2XEE :80% 281391x80% x 115%= 1.279 ton/cm?
AEz e 2FE ¢le 1391+ZMAA[1 15(25= 28 = 1.600 ton/cm?
10. EX|A| Z35=0 2|5 BENDING MOMENT
FXIA V=45m/s , q = 158.0 kg/m* h(ZDUH) = 30m
FX[A| a=Mx**vh = 67.5x*+30 = 158.0 kg/m
M=Vz /30 = 67.5
*F XAl ESIE0l 28t +=HEI=
PITCHW Z3}& = FxLxHxqgx1.6=1.11x6x0.25x158x1.6 = 421 kg
ZIE ol c 8 £31F = FxL1xHxagx1.3 =1.11x2x0.25x158x1.3 = 114 kg
0.421x600 0.114 x 200
MMg= - = 20.175 ton.cm
8 2
MM"O.TMXA200 = 11.4 ton.cm m
1= = . . ‘\/_\
5 / 2 & )
HOISTOll T 8 =5}&=FxHBxHHxqgx1.2 =1.11x0.65x1x158x1.2 = ( 2014 183,13 1 )
3 ar/
*PITCHLU MMyo- 137 x 600 / 4= 82200 KG.CM = ‘&* 0%@ e
= "
»Zll S b MMy:= 137 x 200 = 27400 KG.CM = ‘?H_%é?}&}’fa Tm

* COMBINED MOMENT
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MMy= MMg; + MMyg < 20.175 + 20.55 40.725 ton.cm
MM4= MM1 + MMH1 = 11.4+27.4 = 38.80 ton.cm

* BENDING STRESS

Y03 =MM,/ Zy = 40.725 / 67.7 = 0.602 ton/cm? <1.447  ton/cm”™2——0.K
Y04 = MM, /Zy = 38.8/67.7= 0.573 ton/cm? <1.808 ton/cm”™2-—0.K
PITCHLH EX|A| 23 1391 x 80% x130% = 1447 ton/cm?
ASe s 2 gl EX|A 23 1391 x 130% = 1808 ton/cm?

11. DEFLECTION OF GIRDER

* PITCH U4
1) DUE TO RATED & TROLLEY LOAD

( Q+Q2)x(L)"3
0.5825 cm

=
1l
|
It

48xEx Ix

2) DUE TO DEAD LOAD

5 x Wgx L3
D2 =— = 0.0357 cm

384 x E x Ix

3) TOTAL DEFLECTION
81 =D1+ D2 = 0.618 cm
RATIO : D3/L=1/ 971 < 800 ————— 0O.K

= A SeH
1) DUE TO RATED & TROLLEY LOAD

( Q+Q2)x(L1-L2)"3 ~
D1 =— = 0.2120 cm

3xEx Ix

2) DUE TO DEAD LOAD

Wgix L173
D2 =— = 0.0042 cm

8 x E xlIx

3) TOTAL DEFLECTION /\
oS

82=D1+D2= 0.2162 cm (2014'03.31 )

RATIO : D3/L=1/ 925 < 500 ~———— 0O.K
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7. H-BEAM Z|C{ 5| & 715 SPAN ALt

1. SPECIFICATION

AAstE Q= 1.8 ton
.SPAN (PITCH) L= 800  cm
ey L1= 300 cm
.TROLLEY WHEEL BASE B= 13.2  om
\WEIGHT OF HOIST Wh= 0.16  ton
.PITCHL{ 2| GIRDER S| Wg= 0.395 ton
AEale{ el GIRDER £ Wgl= 0.148 ton
.H-BEAM SIZE 350x175x7/11t
Ix = 13500 cm®
ly = 984  om*
Zx = 771 cm®
Zy = 112 cm?
= 62.91  om?
Wb = 49.4  kg/m
.HOOK APPROACH Lo= 30 cm
EFM A2 E= 2100000  kg/ont
ESHE A (B A=) M(d )= 1.11
HetE A (Z5ZA =) F(v )= 1.10
1. DESIGN
- PITCH : L — HEYH ¢ L3=(L1-L2) .
2. H-BEAMO|| X835t 5tF Y

P=Q+Wh= 1.8+0.16 =

3. =Z|5t=0l 2l & BENDING MOMENT
1) PITCH X|&LH BENDING MOMENT

Mh1

=FxMxPx (L-B/2)™2 /(4 x L)

1.96 ton £

= 1.11%1.1+1.96%(800-13.2/2)"2/(4+800)
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= 470.8 ton.cm
2) ZHEl 2|8 BENDING MOMENT
Mh2 =FxMxPxL3

=1.11%1.1+1.96%(300-30) = 646.15
4, Xt&0of 2| st BENDING MOMENT(I-BEAM)
1) PITCH X| &L BENDING MOMENT
Ml =FxWgxL/ 8=1.11x0.395+x800/ 8 =
2) e 2|t BENDING MOMENT
Mt2 =F xWgl x L1/ 2=1.11+x0.148%300/ 2 =
5. #=&[st=of 2|5 £/ BENDING MOMENT
Mmax1 = Mh1 + Mi1 = 514.6 ton.cm
Mmax2 = Mh2 + Mt2 = 670.8 ton.cm
6. E5t=0ll 2§t % st=2 BENDING MOMENT
(1) GIRDERo| 2|8t ==
ZAAl V=16m/s ,
YAl g=85x*Vyh =85x*y42 =
H=(GIRDER%=0l[) 0.25 m

ton.cm
43.845 ton.cm
24.64 ton.cm

PITCHLH &3t& = FxLxHxqgx1.6=1.11x8x0.25x19.9x1.6 =

AEe ] 5= = FxLt xHxgx1.3=1.11x3x0.25x19.9x1.3 =

71 kg

22 kg

3.8  ton.cm

34ton.cm

2014 .03, 31
NP

7.200 ton.cm

0.071x800 0.022 x 300
Mege= b =
8 2
0.022 x 300
MFG1= = 3.3 ton.cm
2
(2) HOISTO| 2|t E8tE
* BFRIA|
HH= 1.0m HB=
Z35l= = FxHBxHHxqgx1.2=1.11x0.65x1x19.9x1.2 =
*PITCHW E3t5
Meyee 17 X 800 / 4 = 3400 kg.cm =
S8 E5t=
Mepi 17 x 300 = 5100 kg.cm =
7. COMBINED MOMENT
*PITCHLH
Muce= Meag + Mpne = 3.8+3.4=
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« 7 =

MHC1_ MFG1 + MFH1 = 33+51= 8400 ton.cm
8. BENDING STRESS
A. VERTICAL BENDING STRESS
1. PITCH L}
ovl= Mmax1/Zx= 5146 /771 = 0.667 ton/art
2. fl &y
ov2= Mmax2/Zx= 670.8/771 = 0.870 ton/ent
B. =4 zof &
1. PITCH Lf
ov3= MHCG/Zy= 7.2/ 112 = 0.064 ton/cnt
2. fl &&y]
ovéd= MH01/Zy= 8.4/112 = 0.075 ton/ent
9. 4 38
2ol = ovi+ov3= 0.732
0.732 < 1.279  ton/cm? > 0.K
202 = ov2+tovd= 0.945
0.945 < 1.6 ton/cm? e 0.K
EHES 1 80% S21391x80% x 115%= 1.279 ton/cm?
HAEeHE 2R 28 1391 +*EYA|1 15(ZSIEE ) = 1.600 ton/cm?
10. FXIA| Est=0f 2/ BENDING MOMENT
FXIAl V=45m/s , g = 158.0 kg/m’ h(Z DY) = 30m
FX[A g=Mx*VJh = 67.5x*%+30 = 158.0 kg/m
M= V2 /30 = 67.5
*F XAl S5t30f et +=HEE
PITCHUWY Z3t& = FxLxHxqgx1.6=1.11x8x0.25x158x1.6 = 561 kg
ZIEe ot 8 E5IE = FxL1xHxgx1.3 =1.11x3x0.25x158x1.3 = 171 kg
0.561x800 0.171 x 300
MMg= - = 30.45 ton.cm
8 2
0.171 x 300
MM;= = 25.65 ton.cm
2

HOISTOll tli 8t Z5}==FxHBxHHxagx1.2 =1.11x0.65x1x158x1.2 =

*PITCHU
2 Safl o

MMo-
MMy1-

137 x 800 / 4=
137 x 300 =

* COMBINED MOMENT

109600 KG.CM =
41100 KG.CM =




MM2= MMG1 + MMHO = 30.45+27.4 =

MM4= MM1 + MMH1 = 25.65+41.1 =
» BENDING STRESS
303 =MM,/ Zy = 57.85 /112 = 0.517 ton/cm?
sS04 = MM, /Zy = 66.75 /112 = 0.596 ton/cm?
PITCHLU EX|Al 23 1391 x 80% x130% =

dEeis YR S
11. DEFLECTION OF GIRDER

* PITCH
1) DUE TO RATED & TROLLEY LOAD

( Q+Q2)x(L)"3

.D1 =— 0.7374 cm

48xEx Ix

2) DUE TO DEAD LOAD

5 x Wgx L™3
0.0929 cm

@)
N
I
|
I

384 x E x Ix

3) TOTAL DEFLECTION
.81 =Di+D2= 0.830 cm

RATIO : D3/L=1/ 964 < 800 -—- O.K

= S
1) DUE TO RATED & TROLLEY LOAD

( Q+Q2)x(L1-L2)"3
Dt =-— =
3xEx Ix

0.4536 cm

2) DUE TO DEAD LOAD
Wglix L173

8 x E xix
3) TOTAL DEFLECTION
S2=D1+D2= 0.4712 cm

RATIO : D3/L=1/ 637 < 500 ————- O0.K

EX[Al 23 1391 x 130% =

57.85 ton.cm

66.75 ton.cm
< 1.447 ton/cm™2—-0.K
<1.808 ton/cm™2--0.K

1447 ton/cm?
1808 ton/cm?

0.0176 cm
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8. H-BEAM Z|L{3| & 7= SPAN A&t

1. SPECIFICATION

A

I_x

ol

S PANC) Q= 1.8 ton
.SPAN (PITCH) L= 1000 cm
JiE 2| e L1= 380 cm
.TROLLEY WHEEL BASE B= 13.2  cm
\WEIGHT OF HOIST Wh= 0.16  ton
.PITCHLH 2| GIRDER S| Wg= 0.654  ton
2 E2|t 2| GIRDER 27| Wgi= 0.249  ton
.H-BEAM SIZE 400x200x8/13t
Ix = 23500 cm*
ly = 1740  cm®
7x = 1170 cm®
Zy = 174 cm®
= 83.37 cm?
Wb = 65.4  kg/m
.HOOK APPROACH Lo= 30 cm
EbAY | 2 E= 2100000 kg/on
S5t Al (B Al =) M(® )= 1.11
HotE A5 (544 =) F(w )= 1.10
1. DESIGN
- PITCH: L —— e @ L3=(L1-L2) ‘
2. H-BEAMO|| 2{83}= 5t& 2 4 9
P=Q+Whs= 1.8+0.16 = 1.96 ton 'sz 33\\
3. =3 5}=0l 2|8t BENDING MOMENT
1) PITCH X| &t} BENDING MOMENT ( . 0. 31 _ )
Mh1 =F xMx P x (L-B/2)"2 / (4 x L) M*géjg &7\%‘“

=1.11%1.1%1.96%(1000~13.2/2)"2/(4+1000)
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= 590.4 ton.cm
2) ZHE 2|8 BENDING MOMENT
Mh2 =FxMxPxL3

= 1.11%1.1%1.96+(380-30) = 837.61
4. At=of 23t BENDING MOMENT(I-BEAM)
1) PITCH X| &L BENDING MOMENT
Mt1 =F x Wg x L/ 8 =1.11%0.654*1000 / 8 =
2) 7=l 2|8 BENDING MOMENT

M2 = F xWg1 x L1/ 2=1.11%0.249+380 /2 =

ton.cm
90.743 ton.cm
52.51 fon.cm

5. ==&l5t=0| 2|8 /ot BENDING MOMENT
Mmax1 = Mh1 + Mt1 = 681.2 t{on.cm
Mmax2 = Mh2 + Mi2 = 890.1 ton.cm
6. Z35t=0l 2|8t +=H3}=2| BENDING MOMENT
(1) GIRDERo|| 2|8t =& Z5t=
ZAA| V=16m/s , q = 19.9 kg/m h(Z22H)=30m
B A g=85x*yh = 85x*+42 = 19.9 kg/m
H=(GIRDER=0]) 0.25m
PITCHWY 3= = FxLxHxagx1.6=1.11x10x0.25x19.9x1.6 = 88 kg
HEH E5= = FxL1 xHxqgx1.3=1.11x3.8x0.25x19.9x1.3 = 27 kg
0.088x1000 0.027 x 380
Meae= - - = 5.87  ton.cm
8 2 :
0.027 x 380
Megi= = 5.13  ton.cm
2
(2) HOISTO| 2|8t EstE
* &F%*AI
HH= 1.0m HB= 0.65m
EZ5= = FxHBxHH xgx1.2=1.11x0.65x1x19.9x1.2 =
*P|[TCHUW E3t=
Meoe 17 x 1000/ 4 = 4250 kg.cm = . .
ey 2515 )
Mey. 17 x 380 = 6460 kg.cm = ( ek 103.c0h1 )

7. COMBINED MOMENT

*PITCHU

MHCG= 5.87+4.25=

Mrgs + Mepe =

10.120 ton.cm
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< Eal ]
MHC1_' MFG1 + MFH1 = 5.13+6.46= 11.580 ton.cm

8. BENDING STRESS

A. VERTICAL BENDING STRESS
1. PITCH
ovl= Mmax1/Zx= 681.2 /1170 = 0.582 ton/cnt
. Al S8
ov2= Mmax2/Zx= 890.1 /1170 = 0.761 ton/cn

B. 8 #tf 8

1. PITCH U
ov3— Muca/Zy= 1012 /174 = 0.058 ton/ar

A=
ov4— Muci/Zy= 11.59 /174 = 0.067 ton/art

9. ghd 39

201 = ovli+ov3= 0.640

0.640 < 1.279  ton/cm? & 0.K
202 = ov2tova= 0.827
0.827 < 1.6 ton/cm? e O.K
2FEES :80% 221391x80% x 115%= 1.279 ton/cm?
AEee 2FE ¢S 1391+XPA1 . 15(25t= 28 = 1.600 ton/cm?
10. XAl &350l 28t BENDING MOMENT
FXIAl V=45m/s , q = 158.0 kg/m* h(z22H) = 30 m
FXIA| g=Mx*vh =675x*+30 = 158.0 kg/m*
M= V2 /30 = 67.5
*F XA B5ISd| efst +=HsIE
PITCHW 83l& = FxLxHxagx1.6=1.11x10x0.25x158x1.6 = 702 kg
A S ol 8F E8FF = FxL1xHxagx1.3 =1.11x3.8x0.25x158x1.3 = 217 kg
0.702x1000 0.217 x 380
MMg= - = 46.52 ton.cm
8 2
0.217 x 380
MM,= = 41.23 ton.cm
2

HOISTOl tf 8t Z5tE=FxHBxHHxqx1.2 =1.11x0.65x1x158x1.2 =

*PITCHW MMy 137 x 1000 / 4= 137000 KG.CM =
« 7 &2 MMyy1= 137 x 380 = 52060 KG.CM =

* COMBINED MOMENT
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MMo= MMg; + MM,y - 46.52 + 34.25 = 80.77 ton.cm
MMs&= MM; + MM,;; = 41.23+52.1 = 93.33 ton.cm

* BENDING STRESS

63 =MM,/ Zy = 80.77 /174 = 0.464 ton/cm? <1.447  ton/cm™2--0.K
04 = MM, /Zy = 93.33 /174 = 0.536 ton/cm? <1.808 ton/cm™2--0.K
PITCHLY EXIA 28] 1391 x 80% x130% = 1447 ton/cm?
S 2HE 8ls EXIA 28 1391 x 130% = 1808 ton/cm?

11. DEFLECTION OF GIRDER

* PITCH W
1) DUE TO RATED & TROLLEY LOAD
( Q+Q2)x(L)"3
D1 =— = 0.8274 cm
48xEx Ix

2) DUE TO DEAD LOAD

5x Wgx L™3
D2 =— = 0.1726 cm

384 x E x Ix

3) TOTAL DEFLECTION

.81 =D1+D2= 1.000 cm
RATIO : D3/L =1/ 1000 < 800 ————- 0.K
« A Sl

1) DUE TO RATED & TROLLEY LOAD

( Q+Q2)x(L1-L2)"3
D1 =— = 0.5676 cm
3xEx Ix

2) DUE TO DEAD LOAD

Wglix L173
D2 =— = 0.0346 cm

8 x E x Ix

3) TOTAL DEFLECTION
52=D1+D2 = 0.6022 cm

RATIO : D3/L=1/ 631 < 500 —— 0.K
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9. H-BEAM Z|Li 5| & 7t SPAN A4t

1. SPECIFICATION

HAsE Q= 1.8
.SPAN (PITCH) L= 1100
F=E L1= 420
.TROLLEY WHEEL BASE B= 13.2
WEIGHT OF HOIST Wh= 0.16
.PITCHL{{ 2| GIRDER %4| Wg= 0.824
e 2 o] GIRDER | Wgl= 0.315
.H-BEAM SIZE 450x200x9/1 4t
Ix = 32900
ly = 1870
Zx = 1460
2y = 187
= 95.43
Wb = 74.9
.HOOK APPROACH [ 2= 30
EbA A 5 E= 2100000
SEE Al (Z A=) M(o )= 1.11
Hots A== (54 A=) F(¥ )= 1.10
1. DESIGN
' PITCH: L HEeH @ L3={L1-L2)
b Fnduilf

2. H-BEAMo|| Z-235t= st&

3.

P=Q+Whs=

1

)

1.8+0.16 =

ZlstE0f 2|5 BENDING MOMENT

PITCH X|& i BENDING MOMENT

Mh1

=FxMxPx (L-B/2)"2 /(4 x L)

1.96 ton

=1.11%1.1%1.96%(1100-13.2/2)"2/(4%1100)

ton
cm
cm
cm
ton
ton

ton

cm
cm
cm
cm
cm

kg/m

cm

kg/ et
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=]

7.

= 650.3 ton.cm
2) PHE 2|2 BENDING MOMENT
Mh2 =FxMxPxL3

= 1.11%1.1%1,96%(420-30) = 933.33

. XtEoll 2|t BENDING MOMENT(I-BEAM)

1) PITCH X| &l BENDING MOMENT

Mt1 =F xWgxL/ 8=1.11+x0.824%x1100/ 8 =
2) ZHEl2|8{ BENDING MOMENT

Mt2 =F xWgl x L1/ 2=1.11%0.315%420/ 2 =

. =&st=0 2|5t #f BENDING MOMENT
Mmax1 = Mh1 + Mt1 = 776  ton.cm
Mmax2 = Mh2 + Mt2 = 1006.8 ton.cm

. &5130ll 2/8t ¥ 35t= 2| BENDING MOMENT
'{l:

(1) GIRDERO|| 2|8t

ZAAl V=16m/s ,

|
2

= 19.9 kg/m

HAAl g=85x*Vh = 85x*y42 =

H=(GIRDER=0l) 0.26m

PITCHW £35l&= = FxLxHxqgx1.6=1.11x11x0.25x19.9x1.6 =

AEalt] E5HE = FxL1 xHxgx1.3=1.11x4.2x0.25x19.9x1.3 =

0.097x1100 0.03 x 420

Mege= - = 7.038 - ton.cm
8 2
0.03 x 420
MFG1= = 6.3 fon.cm
2
(2) HOISTOll 2|8t E5t=
» AFRiA|
HH= 1.0m HB=
ESHE = FxHBxHHxgx1.2=1.11x0.65x1x19.9x1.2 =
*PITCHUY Z3t&
MFHG= 17)(1100/4: 4675 kgcm =
&2 EsIE
Meps= 17 x 420 = 7140 kg.cm =
COMBINED MOMENT
*PITCHLY
MHCG= MFGG + MFHG = 7.038+4.675= 11.713 ton.cm

ton.cm

125.763 ton.cm

73.43 ton.cm

97 kg

30 kg
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*Z 52 5]
MHC1_ MFG1 + MFH1 = 6.3+7.14= 13.440 ton.cm

8. BENDING STRESS

A. VERTICAL BENDING STRESS
1. PITCH Wy
Ov1— Mmax1/Zx= 776 / 1460 = 0.532 ton/ont
==
ov2= Mmax2/Zx= 1006.8 / 1460 = 0.690 ton/ont
T4 3 S
1. P!TCH LA
GVS— Muce/Zy= 11.713 /187 = 0.063 ton/ent
CASa
ov4— Myci/Zy= 13.44 /187 = 0.072 ton/ent

9. &rd 89

ol = ovl+ov3= 0.594

0.594 < 1.279  ton/cm?® = 0.K
>02= ov2+ovd=  0.761
0.761 < 1.6 ton/cm? = 0.K
SHES : 80% 2241391x80% x 115%= 1.279 ton/cm?
AEH= EFE 218 1391+EUA 15(Z55xE) = 1.600 ton/cm?
10. FXIAl E5t50 2|5t BENDING MOMENT
XAl V=45m/s , g = 158.0 kg/m’ h(=l02d) = 30 m
FXIAl g=Mx*+vh = 67.5x%+30 = 158.0 kg/m’
M= V2 /30 = 67.5
* B XAl EolE0l| o8t +=HIS
PITCHW E3t2 = FxLxHxgx1.6=1.11x11x0.25x158x1.6 = 772 kg
A Sefeollt] 8 £351F = FxL1xHxax1.3 =1.11x4.2x0.25x158x1.3 = 239 kg
0.772x1100 0.239 x 420
MMg= - = 55.96 ton.cm
8 2
0.239 x 420
MM, = = 50.19 ton.cm
2

HOISTOl| t 8t E3+E=FxHBxHHxagx1.2 =1.11x0.65x1x158x1.2 =

*PITCHUY MMpoe 137 x 1100 / 4= 150700 KG.CM =
<7 Saf| 1 MMy. 137 x420 = 57540 KG.CM =

* COMBINED MOMENT
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MMy= MMg; + MMy - 55.96 + 37.675 = 93.635 ton.cm
MM,z= MM, + MM, = 50.19 + 57.5 = 107.69 ton.cm

* BENDING STRESS

03 =MM,/ Zy = 93.635 /187 = 0.501 ton/cm? <1.447  ton/cm™2——0.K
Y04 = MM, /Zy = 107.69 /187 = 0.576 ton/cm? <1.808 ton/cm™2——0.K
PITCHU EX|IAl 28 1391 x 80% x130% = 1447 ton/cm?
AEHE 2FE gle FXAl 22 1391 x 130% = 1808 ton/cm?

11. DEFLECTION OF GIRDER

* PITCH W
1) DUE TO RATED & TROLLEY LOAD
( Q+Q2)x(L)"3
.D1 =— = 0.7866 cm
48xEx Ix

2) DUE TO DEAD LOAD

5x Wgx L™3
D2 = — 0.2067 cm

384 x E x Ix

3) TOTAL DEFLECTION

.81 =D1+D2 = 0.993 cm
RATIO : D3/L=1/ 1107 < 800 ————- 0.K
« =2

1) DUE TO RATED & TROLLEY LOAD

( Q+Q2)x(L1-L2)"3

0.5609 cm

9
il
|
1
1l

3xEx Ix

2) DUE TO DEAD LOAD

Wglx L173
b2 =— = 0.0422 cm

8 x E x Ix

3) TOTAL DEFLECTION
.82 =D1+D2= 0.6031 cm

RATIO : D3/L=1/ 696 < 500 ——- 0.K
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SUSPENSION MONORAIL 2EE &
1.8E2 DXAQ ZtT A A
* 3| & FCf SPAN & sI&52

SEHZEA L

z|ote] =710 2 A Absich

(3| HOH A® 11 M, 400x150x12.5/25t, HOISTAFS : 160 KG)
.Q = RATED LOAD= 1800 KG
.Q1=HOIST SELF WEIGHT= 160 KG BOLT MZ : H.T.B 9.8 O|]AF ALREHA
.Q2=I-BEAM WEIGHT = 1054 KG BOLT s{2xctee : | 2100 KG/CM™2
M14 2l do= 1.1835 CM n= 4.4 .n= FEMPAFELBOILUEISHEAS
M16 i do= 1.3835 CM n= 5.2
M18 2 do= 1.5294 CM n= 4.8
M20 2 do= 1.7294 CM n= 5.1

P=1.14%(Q+Q1) +1.1* Q2/2

(||

1.14%(1800+160) + 1.1* 1054/2

= 2814 KG (ca = 2100 KG/CM?)
4xP 4 xP
1)l ZHEENUE : 0 =P/A ; 0= * 7= —————————————
T xdo?xZ 7 x do?x o
4xP 4x2814
M16 i Z= = = 0.89 7
T xdo?x o 83572 x 2100
4xP 4x2814
M18 2 7= = = 07374
nxdo®xo 29472 x 2100
4 xP 4x2814
M20 i 7= = = 0.57 74
T xdo®xo 29472 x 2100
)& Mot 4 (0a = 400 KG/CM?)
4xP 4 x P
o= ; 2=
x (d>~do®) x Z x n x (d°-do®) x o x n
4x2814
M14 2of Z = = 3.64 7H
x (1.47°2 — 1.183572) x400x 4.4
4x2814
M16 iy Z = = 2.67 7H
x (1.672 - 1.38357"2) x400x 5.2
4x2814
M18 2 Z = =
x (1.872 — 1.5294"2) x400x 4.8
4x2814
M20 & Z = =
x (272 = 1.7294"2) x400x 5.1
.do= 24, p==22}2! st Jlo] &tgst=olE, Z=8BEF
.n= FEAFMFB0%), UHEISHEAE
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pS|

X8

(o]

bt

r

3)EtAM ChE2t 2ol

H.T.B M14,M16,M18, M20 I} : 22|Z ECt 47} 0| At AL ICE
2. -4 S EFYAIZLE D™AL ZTAHA
= 5| 2 ZOf SPAN ¥ stE2 Fate| = o2 A Atsict,
(5] 2 &[T AT 11 M, 400x150x12.5/25t, HOISTAFES : 160 KG)
.Q = RATED LOAD= 1800 KG (h: ™5
.Q1=HOIST SELF WEIGHT= 160 KG L:™Zol)
.Q2=I-BEAM WEIGHT = 1054 KG
1) BFO|EF AFZZ AM (BTSN : 45 8FFE)
1.414 x P ' 1.414 x P
0 = = : (0a=1200 KG/CM?9) L=
h*L h=*=o
(1Y h 7 5
1.414x2814
L= = 6.63 CM=  66.3 mm
0.5 x 1200
(2) h 7} s il
1.414x2814
L= = 553 CM= 553 mm
0.6 x 1200
(3) h 7} 7d iy
1.414x2814
L= = 474 CM=  47.4 mm
0.7 x 1200
2) 8
h=5¢m, s 22 EGS 8820 L=80mm 0|4 & it
h=62M, s B2IHEY EHZO0| L=70mm o|& % ic|.
h=72m, st 22} ES 28 Z0| L=50mm O|4 & sicl,
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» b3 X|X[CH SHAFT & BRACKET

1. DESIGN DATA

L

@_-_

T

L1
1) DIMENSION
PINEZ | Dt 4.0 mEn 2 1.2
FMHel U 5.6 ol 1 EA
L 15.0
2) 58 58
FEEsy op = 1400 KG/CMz=
8841_PLATE ;Rx.l I__ga;j - 2
S45C—SHAET sl 2rctes ot 800 KG/CM
: sHe2ssy ob = 1400 KG/CM?
3) RATED LOAD 4) CHAIN HOIST WEIGHT
Q= 1800 KG Gl= 160 KG
2. PIN?| Mb3H, ot
ot =P /A, (Q+G1)/2 = 980 KG
P P x4 Mt 23
N nD?/ 4 B nbh?
4x980 o
ot = = 78 KG/CM2 < 800 KG/CMz ————- 0.K
T X 42
3. PIN2| 282, ob
P1 = Q+G1= 1960 KG
PxL1/4 32%Px| 1
ocb=M/2Z = =
D3/ 32 AxxD3
21
_4
32 x 1960 x 6.6 o=
ob = = 515 KG/CM:< 1400 KG/CM? ——~—/;. &
4 X7 X 43
4. BRACKET®] X| X2}, op ( 2014 .03, 31 )
P1 +E(PLATE =373 EA™
op=P1 /A = x f ) T & ? 7‘0?’;
(L-D) x tx E * H(E A 5) N
P x f 1960 x 2.5
opl = = = 186 KG/CM2< 1400 KG/CM2 —— 0.k

(L3-D1) xt1 x 2

(15-4) x1.2x 2
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6. FOR REFERENCE
1) LOAD CHAIN A& A & A
2) MOTOR DATA SHEET

3) HOIST AF2M M M ( operation manual )
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Grl T e

Date: 2009/04/14

Certificate of Compliance

We certify that the ER2 protection degrees conform to the IP rating as follows:
Hoist body - IP55 based on JIS C 4034-5, “Rotating electrical machines — Part5:
Classification of degrees of protection provided by enclosures of rotating electrical

machines (IP code)”.

Push button - IP65 based on JIS C 0920, “Tests to prove protection against ingress of
water and degrees of protection against ingress of solid objects for electrical equipment".

Technical Control Group

Page 1 of 1
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Certificate No.: FK070214
Date of Issue: 2008.03.21

Test Certificate

Messrs.

Commodity: NC Load Chain
Code: KER102

Lot No.: —
Quantity: — line(s)
d
1. Material: Manganese Alloy Steel
2. Dimensions
d P b
. +0.56
Specified | 10.2mm 0.4 284mm Max. 35.7mm
Result Good Good Good

3. Breaking test

Breaking load

Total ultimate
elongation

Specified Min. 131 kN)

Min. 10 (%)

Result Good Good
4. Manufacturing Proof force test (Test load: 81.7 kN)
Permanent
elongation
Specified 0.25 (%)
Result Good
General judgment: Satisfactory
(\.rn
xl‘) KITD CORR Quality Assurance Group

2000 Tsuijiarai, Showa-cho,
Nakakoma-gun, Yamanashi, JAPAN

Quality Assurance Depertment
Development & Technology Division

/« /'65:41;107‘:0 (Manager)
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Messrs.

Motor type

Manufacturer

Production No.

Certificate No.: MMO080011e
Date of Issue: 2009/3/4

Motor Test Report for Electric Chain Hoist

Three phase squirrel cage type induction motor.

Yasukawa Electric Mfg. Co.

Rating
Intermittent
Model Output Pole Rating Voltage Frequency
IBQ 1.8kW 4P 60%ED 220V 60Hz

Full load characteristics

Voltage Frequency 220V 60Hz

Load % 100

Current A 8.4

Speed rpm 1620

Insulation class E

The above characteristics are obtained from calculation where the motor is assembled with

an electric chain hoist and the hoist is subjected to full load

70 ICITO o

2000 Tsuijiarai, Showa-cho,

Nakakoma-gun, Yamanashi, JAPAN

Quality Assurance Group
Quality Assurance Department
Development & Technology Division

%' ﬂ % ~ (Manager)
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Messrs.

Certificate No.: MM080011f
Date of Issue: 2009/3/4

Motor type

Manufacturer

Production No.

Motor Test Report for Electric Chain Hoist

Three phase squirrel cage type induction motor.

Yasukawa Electric Mfg. Co.

Rating
Intermittent
Model Output Pole Rating Voltage Frequency
Speed
IBQ 1.8kW 4P 40/20%ED 220V Control by
Inverter
Full load characteristics
Voltage Frequency 220V Speed Control by Inverter
Load % 100
Current A 11.2
Speed rpm —~

Insulation class E

The above characteristics are obtained from calculation where the motor is assembled with

an electric chain hoist and the hoist is subjected to full load

Quality Assurance Group

ﬁzg KITD CORP Quality Assurance Department

Development & Technology Division

2000 Tsuijiarai, Showa-cho, \ (Manager)
Nakakoma-gun, Yamanashi, JAPAN ‘ m
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Messrs.

Motor type

Manufacturer

Production No.

Certificate No.: MM070011e
Date of Issue: 2008/03/21

Motor Test Report for Electric Chain Hoist

Three phase squirrel cage type induction motor.

Yasukawa Electric Mfg. Co.

Rating
Intermittent
Model Output Pole Rating Voltage Frequency
IBQ 1.8kW 4P 60%ED 380 - 440V 60Hz

Full load characteristics

Voltage Frequency 380 - 440V 60Hz
Load % 100
Current A 4.6
Speed rpm ‘k 1610

Insulation class B

The above characteristics are obtained from calculation where the motor is assembled with

an electric chain hoist and the hoist is subjected to full load

)

KITD CORR

2000 Tsuijiarai, Showa-cho,
Nakakoma-gun, Yamanashi, JAPAN

Quality Assurance Group
Quality Assurance Depertment
Development & Technology Division

(Manager)

/</\ /i< himoto
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Messrs.

Motor type

Manufacturer

Production No.

Certificate No.: MMO070011f
Date of Issue: 2008/03/21

Motor Test Report for Electric Chain Hoist

Three phase squirrel cage type induction motor.

Yasukawa Electric Mfg. Co.

Rating
Intermittent
Model Output Pole Rating Voltage Frequency
Speed
IBQ 1.8kW 4P 60%ED 380 - 440V | Control by
Inverter

Full load characteristics

Voltage Frequency 380 - 440V Speed Control by Inverter
Load % 100
Current A 5.1
Speed . rpm —

Insulation class B

The above characteristics are obtained from calculation where the motor is assembled with

an electric chain hoist and the hoist is subjected to full load

W KITO o

2000 Tsuijiarai, Showa-cho,
Nakakoma-gun, Yamanashi, JAPAN

Quality Assurance Group
Quality Assurance Depertment
Development & Technology Division

(Manager)

/e . /ds:A/:;vo‘léo
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Messrs.

Motor type

Manufacturer

Production No.

Certificate No.: MMO080012a
Date of Issue: 2009/3/4

Motor Test Report for Electric Trolley

Three phase squirrel cage type induction motor.

Yasukawa Electric Mfg. Co.

Rating
Intermittent
Model Output Pole Rating Voltage Frequency
IBQ-T 0.4kW 4P 40%ED 220V 60Hz
Full load characteristics
Voltage Frequency 220V 60Hz
Load % 100
Current A 3.0
Speed rpm 1685

Insulation class E

The above characteristics are obtained from calculation where the motor is assembled with an

electric trolley and the trolley is subjected to full load

0 ICTT O o

2000 Tsuijiarai, Showa-cho,

Nakakoma-gun, Yamanashi, JAPAN

Quality Assurance Group
Quality Assurance Department
Development & Technology Division

%' ﬂ f"/ N (Manager)
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Certificate No.: MMO080012b
Date of Issue: 2009/3/4

Messrs.
Motor Test Report for Electric Trolley
Motor type ! Three phase squirrel cage type induction motor.

Manufacturer @ Yasukawa Electric Mfg. Co.

Production No. @ -

Rating
Intermittent
Model Output Pole Rating Voltage Frequency
Speed
IBQ-T 0.4kW 4P 27/13%ED 220V Control by
Inverter

Full load characteristics

Voltage Frequency 220V Speed Control by Inverter
Load % 100
Current A 3.0
Speed rpm —

Insulation class E

The above characteristics are obtained from calculation where the motor is assembled with an

electric trolley and the trolley is subjected to full load

Quality Assurance Group

ﬁzg KITD corRP Quality Assurance Department

2000 Tsuijiarai, Showa-cho,

Development & Technology Division

. . (Manager)
Nakakoma-gun, Yamanashi, JAPAN ' m
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Messrs.

Motor type

Manufacturer

Production No.

Certificate No.: MMO070013a
Date of Issue: 2008/03/21

Motor Test Report for End Carriage

Three phase squirrel cage type induction motor.

Yasukawa Electric Mfg. Co.

Rating
Intermittent
Model Output Pole Rating Voltage Frequency
IBQ-T 0.4kW 4P 40%ED 380 - 440V 60Hz

Full load characteristics

Voltage Frequency 380 - 440V 60Hz
Load % 100
Current A 2.2

Speed rpm 1670

Insulation class B

The above characteristics are obtained from calculation where the motor is assembled with

an electric chain hoist and the hoist is subjected to full load

I KITO o

2000 Tsuijiarai, Showa-cho,
Nakakoma-gun, Yamanashi, JAPAN

Quality Assurance Group
Quality Assurance Depertment
Development & Technology Division

(Manager)

/é~ /df%/%?‘o
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Messrs.

Motor type

Manufacturer

Production No.

Certificate No.: MM070013b "
Date of Issue: 2008/03/21

Motor Test Report for End Carriage

Three phase squirrel cage type induction motor.

Yasukawa Electric Mfg. Co.

Rating
Intermittent
Model Output Pole Rating Voltage Frequency
Speed
IBQ-T 0.4kW 4P 40%ED 380 - 440V | Control by
Inverter

Full load characteristics

Voltage Frequency 220 — 230V Speed Control by Inverter
Load % 100
Current A 2.5
Speed rpm L~

Insulation class B

The above characteristics are obtained from calculation where the motor is assembled with

an electric chain hoist and the hoist is subjected to full load

7 IKITO) o

2000 Tsuijiarai, Showa-cho,
Nakakoma-gun, Yamanashi, JAPAN

Quality Assurance Group
Quality Assurance Depertment
Development & Technology Division

(Manager)

/e‘ & shimoto
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