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Project Title Selection of Pulley System for use in Civil Engineering Laboratory
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Anchulee Kwankow
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Year 1994

Abstract

This special project is proposed to present data about equipment that is used in
material transference such as types of pulley system, step of selection pulley system
and consideration for using hoist equipment. Present the principle of Influence line and
Steel design use for design, step of comparing pulley system in many specifications
such as price, brand, source, velocity, size, etc. By refer to requirement of major that
hoist is electric chain hoist, cost about 60,000 - 80,000 bath, hoist capacity 1 tons,
source in Burope and the best quality. Then using Influence line for calculate to
determine the maximum moment in the running of hoist on the beam use with Steel
design to design the section of beam to suitable with hoist capacity for security by fix
the length of beam of New Civil Engineering Laboratory. Then design all pulley
system again for use to building model. And built the model for test the using that
result from design is true or not Finally present method of installation for pulley

system.
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Demag type EKKE overhead travsiling
crane with monorail hoist

New: Demag DVS mobile cower supply
and control system

Demag type EKWE overhead travelling
crane with cantilever crab

Demag type ZKKE overhead travelling
crane with double-rail crab

Demag type ZKKW overhead traveiling
crane with EZW open-winch crab
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Overhead Crane HiMA WY HIAMUANUMINITOVBINITINYBITONFIAANIZEN
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Geared Trolley Type Electric Chain Hoist for mctorized crane
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Crane operation

Hoist operation

Motorized Trolley Type Electric Chain Hoist fcr metavized rrane
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Crane operation
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1. V=R, +Ry—1

=0.593 + 0438 — 1 = +0.031
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Left of D Vo=R,+Ry—1=-014
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Mp - inflacnce line @351 Tuiuatiga D

Unit Load at: Bending Moment ar P .
1 Mp = 15R, + 5R, — 1(10)

= 15(0.438) + 5(0.593) — 10 = —0.54
Mp=15R, + 5Ry,—1(5)=0
Mp=15R, + 5Ry = +2.1
MD = ISR‘ + SR’ — +0.635
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miofl 4 nqulumafimnaeeniyuindnmuINTen (Steel Design)
19nqu§ Steel Design
1. AU (Beam M5® Girder)

1, q‘ 1] ﬂ' o v 4 -J .’ 1 4

aniuaaunealassadnimmihisuusauasusafsudafanniminussynuy

o 3 y ' [ 5 - o o : -~ -y
au Aniussdesssnuuunu dumuss Tuuuddauazusafeunifintumudndniiesl

1 » » J [ 4 4
gusseegianeniares Smiaussynluede lumsussymimindiosyn ifia T
v J [ y v 1 o v 1 [ -2
an i Mudenuegludnuazgnda uasvissmuegludnunsgnds
1 ] ¥

aindngUnssanlyldn wr Hhiftenldnn weanniietsiyumhdmtuindngd
v 4 s v o 4 - 4d 4 y 8 & 4 *
A1 1,.T, [ niamdngidayiindu q Nlszneviu qeervesfindnduRemIsuduinan

14
© “ L o < J an

dsznsurumninnin udadadadrdienuIngldvyadn , adnindeanie IFouan
2. gATATUIUNIU

A o Q'v v - - 4 [ .’ v

Wsanamuvnmmhasuussdatasusateu (ruyAdsirninuseds) dafarnamimin

(4 : A 1 : & J 1 H v
yssnauua saiugasfnaienivussussifinduledey 2 o619 fiv gATUTIAA (beam -
flexure formula) ua:f_rnsuisuﬁ’au (beam - shear formula)
1) grsusesn WAmaavmmisussAntafnon Tuuiada o
qushe £, = My Y39 fij mac = Me
I I

]
<

il 1 ~ J ~ ol
Wil 6 = wiusedmiisaninluuddaiszes y sanunuasiiu

a . a
YT INIAUAUN SN

Y

- <
¢ FSUSYININNTRUDY y

1 = Tuwusduivesidsusssmihdass sunursiuisuusda

- . y | rd 4 a -5
2.) gRsusussy AU AR BUSAUAATINUTURDY 4]
gasfe £, = ¥Q

It

K J 4 1
At = misusadou v anuKuAWeb)UBIAIUNT 331 y VINUAUTEIRAU

[ 4 ¥
V = usaouviavun luuuase

¢ a : a a‘ 1 P
Q = Tumumauunuﬂzmuuaqmam"zumquaﬂuu'mieqmsm fy

b = AUHMUISIMTIdARABIATTHIMEIBLT IR DY



= TunudBuuefi Foseuunuesiviu
v g & 1 t :
Tnetnd Sheseonuuurmuiigiia 1 nfe WF demmisuusadounduningas
y v A e a : P o o
Sramu IfsUYAUM a8y veeriasusudsudefuanninges £, = Vidt 1ah d idumow
» ¥ 1
fnusandnukudadeuy TunisesnuuuTisuimususadsuinal afe" InT1zHsAln
ABNTTATUIN
° y ¥ v 1 d a' a J’ a !
TUMSA IR eNUULAIY  sussmiasuswalasmizeusufeuiiintiussdedin
v 4 - I e 1 v t - Py 1 4 . -
Josndmisvndususamiaeuseda  uasmibsusadeufveuMamunargufmuanlily
A15ONLLY
(o o a!'
3. JuuuARRIINAYA
! « a’ : ; a J J .' L4 .’ »~
AruesTuuuARRTINIATgR ) AiRAUITeIMIMIAUTIALASTTMINYEIAIUIOY

| 4
mmsan ifemguimsdinssvlnssadhs uandeu i lugdvesmuny ddl

M = Cy,WL
a4 Sl o a v
Wit w = dminylernuanassiuunid (R land)
3 ¢
L = $24A200873U84A1UT sI19qAsOeT uNaneviares ()
1 a ﬂaJ J ! w ¥ " L ﬂ' Y o
(i) == Ardussfingetusgiudnuazusimining sy uasanyas

ypansdaLiargnIu (fR15197 2)

4.TNQ5ﬁ MR {Scetion Modulus)

ARY S = MF, =1IC

«

[ 4
Wil s fie Tuadevmilide ou3

ms i Tugdamiidn (3) aseenuuumy fis
0. mlundamhaafigosnissingastheun
v. W Tugdemisafingidain de o, m‘lﬂtﬁeﬂ;ﬂﬁﬂmnmsNudqm%ngﬂwssmﬁ
ﬁagﬁﬂcm:ﬂ’aqx50n;ﬂﬁﬁﬁﬁmmﬂumﬂs1us:umﬁs"mf?mﬁn1#w§nt?;Uomss"uﬁ'mu"mgm
qut‘f;ﬂﬁ’ﬁmsﬁﬂ’mﬁﬂ'ﬁ'aUﬁqﬂud'ln“lﬂuquﬁﬂﬁ*uﬁ'ﬂmm"’;n’mms
5.m3anuie Ineuseniu
15jamus”m{mﬁﬂussvgﬂsmrfqﬂ'mﬁﬂummulm vziimsmanniolneda (Defleotion)

o J U U ~ ﬂl ﬂl ﬂ’ « o
Bady  mnsannielnswassnufnafiqaisunson Wenngudnsiinsisd Taseed

»
uandeusgluguesnunisAsdl

38



40

= Cd wL3
E

. . a o a4 -
WA = myanuislnsusanuinniee ()
A
= HI9ATTNIIIVEIATUTENIINYATOITLYVNTOS (H1)

¥
v

L

L] z ‘I .
W = UIMUAYRHMUAVIATSUUAU (Af)
E

= Tupdadangu (nn/au?)

n

TuuursuiusdiFeysanthAnssuuaua sy ()

\J A’ ! z 1w v 0, o “ o o~
mﬁ’uﬂs:ﬁmi Fuegrudnuasysninminiinssiiuy - AW uasanuus

I
Cd

yeenudadaisniy (gmswn 2)
1
TUATSAIUIIBBALILLAN 93ABIAIINEBUAILT msanude Tnaraussnuiiatud
LA = ¥ 1
AuAundifseulinTe
6 NRTFIUAIMUR

v

] L 4
wnsg AISC IWdmunsitousfioenIv sl

mizsurasaiveuld &)

t,e-r — =7

— 4—-—'tw d

amsulnsaredusuusaraniiviidraunasfuUAUTes 19y aumangUns o
nuusaiou (;ﬂnql nis WB ua,uﬁwumwwvﬁ]ﬂsuuswﬁamqwamw Trefissos s

viliiAu - 637260 Fy n3o  1406000/(JADFy wirsihieudiuns @auvidy
127 whusenunausd naudminnanyiin A36)
1 4
¥

Wit ap = Wisfimhdavesdafuusen (ar2)

[ (7 » 4 - ] 4 . L4
AR MTUMTMAALLY Compact (U88RIIIU b2ty < 437.7/Fy FUMAY 8.72 dmiy Fy =

2520 kgfom?)
Fp = 066Fy kgfom? @ msunsdasaLLnunan)
By, = 075F, kg/om? (M UNIIARTOLUAUTON)



. L% Y o A o 1
* g dmumhdauuy noncompact(iognTIE I b2t > 796 5/F,

Cs 1 v o
FUNMU 15.87 dMiuU B, = 2520 kg/om?

y
Fb = 0.60Fy

A dmTunthdauuy parriaily compact(iii® 437.7//?;,_ < bg/2tf

< 796.5//F_y )

Fo = F,[0.733-0.000167(bo¢/2tplFy) kgiom?

Aq’ ' < -.l' v 2
uatl Fy = wususseaneeuld  nnm,

Fy = thdsganmnysanin nn. a2

br = AnuNdvestniuusdn wu2

= Anunuwestndunsda oy,

' o
misusafounveuld (Fy)

wisusufieunusult Fv = 04Fy

; o
msannTe Insysenunvenld
& a o a dy = b4 - ' - U 4' : v c{
dandunmunsssfuthnisiufuiidesmds  smimsannde Inailsenimiminesiivn
A { LY ]
hganveuln 14 sedeeliifiu 1360 voaranuyInI
1 ¥ v » ]
FmTumunsoasuRunsosefundm smsanuie Inudsenmiiminussynivey
IUssum 17290 19 1/230 wB9¥RATINGIIAM

»
o L4

aotulunsdia lidwnamms Tnsusaiy A5 18RS 181Uy 09A LA NUBIAIUAD

1 A 4 4 o ¥ 19 1
A NVINVBIAIUNTBIT U U T aseaTundant hitfeeni Fy/56000 uag
W a [ [ -3 2 o
Fy/70000 . mudauTaon Fy tlufdiganainveunan nnmu.2 wu
. _
fio
dL = 124 - 130 (dmfumdnyiia a7

i = 122 - 128 (dwmfundnyia A36)



UYUYBNY Cim Cq
Tolal tomd W 5
I 3 O G O O 1 3
Ja) JAN s 384
 —
w
| ! 1
& 1 2
—tn j ‘ 48
w w
—t ! »
i oty oty 3 648
1 -
| A7}
19
El Ly ! y | 197 L4 A' E 384
o 3
3 _i ab 1 (1 _lz) 2
p | ol
) t i 1—.2 9'/3 L2
Toml load W
. 1 1
? L2 3 L2 ] ¢
! i il
Total icad W
éJ I EEEBENEBERE 1 R}
B ¢ - 2 8
.\'.'
— 3 1 2
L
’ — , —y 3
Tolal load W
T A A 1 1
- T . ! L
i - tn "’ L - 3 192
: 1 z - 7970
al:' e i g i 48 1920
- P
: Pt 2 — b2
b " Y
e 414; L ‘F -i:s
i Bl

a3aft 2 mdanliztng Cypm uae Cq



43

7 ANUAMUMUABMNT TAINNT19 (buckling Resistance of Beams)
' o [ : v o o o
M3 Inanndevesiinau (Flange Buckling) dmiumusmimindanihdauuuuiln
N . ' = o v &4 a v o L%
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The technology in brief

| 3. With elestric trolley EF

—

1. Stationary e Le - | 2. With push tratley EF
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e E L e
1251250t 8250.

oad capacity [ka]

i 125 125
ook path (standard) C i3 3 3 3|3 3 3 |3 N I
umber of falls’ 1 1 1 1 1 A 2 I R R
ain/precision lifting [m/min} 61,5 1213 8/1,5 1072.5 i 61,5 8/2 ; 43/1 § 6115 10/2.5 l 5/1,25 ‘
Jutout [kW] 0.04/0,15 0.07/0,30 0.07/0,30 0.11/0.50:0,11/0,50 0.18/0.75:0.18/0.75 | 0.30/1.20 ¢ 0.45/1,90 , 0,45/1,90.
uty cycle (ED) %] 40 40 40 §0 60 40 w | 40 0 ! 2 !
ycles per hour [erh] 240 240 240 360 360 240 240 240 180 180
iassification as per FEM. 2m 2m t Am 1 Am 1Am 1 Bm 18m  1Am 18m 1 1Bm
A 4220-240V/50 Hz A 380 - 415 V/ 50 Hz
sonstruction height C [mm] 290 290 290 365 385 385 455 445 445 ; 545
‘or hook path < 6 6 6 10 10 10 5 10 10 5
Construction haight C2 (mm] 355 355 355 424 424 424 424 492 492 492
-or nock path 2 7 7 7 k! ik 11 6 11 11 6
Sonstruction hesght G2 [mmj 4535 455 455 524 524 524 524 652 652 652
Construction hesght with push trofley {mmj 336 336 336 411 437 437 523 513 513 624
Construction height C1 with erectric tolley{mm ] 370 : 370 370 433 453 453 523 513 513 624
Construction height H {mmj 190 190 190 223 223 223 223 239 239 255
Width 8 [mm] 378 78 378 440 440 440 440 520 520 520
Length L (mm] 294 294 294 342 342 342 342 375 375 375
Suspension eye. dia. 0 1 {mm] 24~ 24° 24 36 36 36 36 36 36 52
“vesize T ) [mm] 12 i2 12 15 15 15 18 20 20 22
Hoox dia. D 2 (mm]  -30 30 30 30 36 36 a3 43 43 50
Hook mouth A2 - [mm] 22 22 22 22 26 26 32 32 \ 32 )! 38
Troiley length LR {mm| 165 165 165 165 205 205 250 250 ! 250 (| 320
ot w3 m ook path N DERCRT. 5 25 25 2 3 B 35 % 6 52
With oush trottey HF {ka) 29.5 29,5 29.5 36.5 39.7 39.7 46 57 S7 75.8

With efectric trotley £F {ka} 53.2 53.2 33.2 60.2 61.2 61.2 63.2 74.2 742 81.4

Maximum hook path {m} 16. 22 1 22 22 1 A Bl
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"T m— E STTTER  IERIETITARCM W ¢ S —
R X R,
SINGLE SPEED g‘_"" i __'_h_‘lf-‘;%{;-:hm L. " N ‘i:\;f‘;""
MOTORIZED TROLLEY TYPE Ut s =
£LECTRIC CHAIN HOIST. —\ ! FN (1 N
gyl T
il 7
o !
— ;
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- N I -
[ .
T £ b P A
i | : i
i3 | I
f_: ! R@\Q
: ] 2
/ =/
Scecifications
; . Push ' Length of Lifting Motor 3 Phase ' Lifting Speed (m/min)
Model ggpn;g?\!, Code stg Burtton 53“;“’3" Qut-Put (kW1 Outy Rating 80 Hz 60 Hz
Single '  Dual Cordi L L XeY ["Single . Dual~ ' Single | Dual Single | Oual | Single | .Dual
 {m. ton)  Speed Speed {m)  (m) {m) Speed , Speed | Speed Speed :.Speed | Speed ! Speed | Speed
ES3&MS3! ESMOO3S | ESMO03SD | -~8.0 8.5/2.8 | <9610 ZIIU
ES3&MS3! 12-L | ESMOOSL | ESMOOBLO | 045 |0:45/0.151 50 |- 40/40- PG T g5 4B SR
ES3& MS3i '3-S ESMO05S | ESMO005SD i 08 i 0.8/0.27 ' v 8.7 7.4/2.5 8.0 8.9/3.0
ES3& MS3'  1-L ESMO10L | ESMO10LD } i CN 50 40/40 @ 33 3.7/1.2 4.0 4.4/1.5
ES3& MS3: 1-S  |FESMO10S | ESMOTOSH- +5 4.5/0.5 | 506 67~ | -6:9-23 8-0- 8:3428
ES3&MS3] 113 ESMO1SS | ESM01SSD | 3 33 10 3.0 3.0/1.0 - 8.9 [ 8.9/3.07 I07=RRI0T
ES3& MS3!  2-L | ESMO20L | ESMQ20LD 1.8 1.5/0.5 .50 40/40.§ 33- 4T 12 | e ORI TAIESS
IS3& MS3! 2-§ | ESMQ20S | ESMQ20SD 3.0 3.0/1.0 B Y o 6.6 |-6.6/2. 2% T RILF T
SS3& MS3:  21a E£SMO025S | ESMO25SD ¢ : 5.3 5.3/1.8 6.4 6.4/2.1
=S3& MS3 3 '+ ESMO30S ' ESMO30SD ! i 3.0 3.0/1.0 50 40/40 4.3 4.3/1.4 + 52 5.2/1.7
ES3&MS3: 5 I ESMOS0S | ESMOS0SD | ) | 2.6 2.6/0.87 ¢+ 3.2 3.2/1.1
: Traversing Speed o
T M Ph |
Nominal raversing Motor 3 Phase {mz min) Std. I-Beam +Min Radius)  Load Net Weight ﬁ,w,efgéi{?o:g.
Capacity Out-Put Dury Rating 50 Hz 60 Hz Width: 8 for Curve Chain Fall {kg) One Meter
(kW) Lines of Lift (kg)
(m. ton)  Single Speed _Single Speed Single Speed (mm) {mm) Single Speed ' Dual Speed
g ' i 1] 78 l & | 05T
———— 0.4 40 . S8t 125 - - ==t
'2-L : Y 2| 8 ] a7 R
28 1 % | 07 1 0.85
1L 0.4 40 S8 to 125 800 2 102 ) ! 1.7
R Poae n | T M 1 T® [ 1.2
119 Yoo Ny, Ty ; 1 i 166 41
2L 0.4 40 | 2 24 100 to 150 &0 | 2 ! 129 140 ) 23 e
2S | i T T e 1 e S T
212 p 1 186 2n ' 2.9
2 T 100 to 150
3 i 075 T ' ° &0 2~ 18 = 1 46
5 L { 12510175 2000 2 21 , 256 5.9
dimensions (mm)
Noeminal Min. Distance from Bottom , .
Caoacity of I-Beam to Hook: C b d € 9 k & ' I m n oot
M. ton} Single Speed Dual Speed '
'a i 510 570 1 ‘ ' )
—; ! 125 ¢ 1 ¢ 265 | 192 | 111, .
P 00 &0 ; 315 260 470 | 24 25 63 S5 3 50.5 31
—.28 520 545 : 24
1L 630 655 315 + 260 i 470 31 125 168 % , 265 192 111.3 50.5 31
1S B0 605 ! | i
AR 695 70 34 I i ”
2-L 740 . 785 kv.:) 263. 475 77 120 ! 171 110 31 199 1Z7 60 363
2 | 706 790 |
2’2 725 820 i 40 ; *
- 4 ! . 5 !
3 370 315 340 265 75 17—3 12 173 125 37.5 203 i 140 | 70.5 43
5 925 %60 400 I72 i 485 46 1145 180 140 ' 45 216 156 | 86 &4

' -lc ‘2 for test load for ESM are same as the data for ES.
-i3nzed trolley adjustable for 25 mm wider beam width than standard by adding extra spacers up to 3
5='ain the column "Duty Raung” are shown by %ED for SOHz and TIME RATING (mmnute) for 60Hz.

ton and for 15 mm wider on 5 ton.

30
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PRODUCT BULLETIN
YPB-2

New Yale® YEL Electric Chain Hc;ists
from 500 I[bs. to 2 tons.

® Rated loads from '/« to 2 tons.

» 10-foot standard lift. Longer lifts are available. Consult
factory.

m Standard voltage 115/230-1-60. 230-460-3-60. except
/a H.P. — 115-1-60 only.

m Adjustable upper and lower limit switches regulate
load travel.

m QOverload limiting clutch guards against lifting of
damaging overloads.

m Five-pocket load sheave provides more even chain
support with less wear on the chain. smoother lifting,
and less vibration to the load and supporting structure.

® Qil-filled transmission provides better lubrication
than competitive grease-filled modeis for maximum
gear life.

m Built-in, multiple-disc, magnetic brake provides
positive load hoiding and spotting.

m A specially designed pushbutton station is formed to fit
the operator's hand, allowing for one-handed oper-
ation. Internal strain cable eliminates tangled strain
chains. Six foot drop standard.

® Rigid top hook with latch standard.
® Compact aluminum housings provide easy portability.
¥ Chain containers available.
m Other accessories available — consult {actory.
® Made in U.S.A.
SPECIFICATIONS
Rated Lift Lifting Net
toad | - Model Height | Soeed Wt
ibs. Number ft. ft./min. lbs.
500 YELY/4-10TH16S1 10 16 . 60
500 YELY4-10TH3281 10 32 | 714
1000 YELY2-10TH16S1 10 16 74
#1000 YELY2-10TH32S1 10 32 87
2000 YEL1-10TH16S1 10 16 89
4000 YEL2-10TH8S2 10 8 99

HOISTS

@Duff-Nortcn
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DIMENSIONS & SPECIFICATIONS

Rated

Load Mode! Number Lift Soeed HP A 8 c D g K Net Wt.
YEL'/4-10TH16S1 10 16 A 18 Y% 1 1 9'a 3%- 60

500 YELY«-10TH32S 1 10 32 Y2 18 Ve 1 1 9 3% 74

1000 YELY2-10TH16S1 10 16 Ya 18 | Y 1 1- 9 3% 74
YEL/2-10TH32S1 10 32 4 18 | Ya 1 1 102 3% - 87

2000 YELt-10TH18S1 10 16 1 18 Ya 1 1 10'/2 3%- 89

4000 YEL2-10TH8S2 10 8 1 22 % 18 1V 102 4 Y 99

Standard voltage 115/230-1-60, 230/460-3-60. 208-1-60, 208-3-60 and 575-3-60 except '/« H.P. — 115-1-60 oﬁly.

CHAIN CONTAINER SPECIFICATIONS

. Caoacity (Hoist Lift)
- Part Number 4" Dimension Single Chain Double Chain
6489504-01 11°/2 20 10
- 646950402 18772 35 17
- 6465504-03 27 50 25

WARNING: The equipment shown in this manual is intended for industrial use only and should not be
used to lift, support, or otherwise transport people, or to suspend unattended loads over people.

AVAILABLE FROM YOUR LOCAL
YALE® HOISTS DISTRIBUTOR:

l' Duff-Nortaon
Yale? Hoists
Highway 1 North
P.O. Box 1000
Forrest City, Arkansas 72335
Phone 800-999-6318
FAX 800-766-0223

Printed in U.S.A.
10M 10/30

Duft-Norton Manufactures: | | .
Duff-Norton® Actuators + Mechanical Jacks « Rotary Unions_+ Coffing® Hoists .
Duff Lynx® Hoists « Yale® Hoists « Shop King Hoists - Little Mule$ Products + American Lifts
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MOTOR TROLLEY

ET - ST SERIES

76

ISPECIFICATIONS
Series Name ET series ST series
Model Name 1ET 26T 3ET SET 1ST 25T 3ST
Working Load Limit (kg) 1000 2000 3000 5000 1000 2000 3000
Travelling Speed S0Hz 10.5 (21) 10.5
fm/min) 60Hz 12.5 (25) 12,5
Motor Output 50Hz 0.14(0.27) 0.3 (0.6) 0.07 014 | 02
(kW) 60Hz 0.16 {0.32) 0.35 (0.7} ~0.08 0.16 | 0.24
Applicable Beam Width 75 ~125 | 100 ~ 150 ] 125~175 | 715~125 100 ~ 150
Pendant Controller ON OFF D ® & 6 ®0e e
_Rating ’ 30% ED 20% ED
IDIMENSIONS
T

Model 8, 1 8, |

. . 0 | od F I H & x | 1T I u | v | L | w | E

1ET 185 190 | 64 27 303 | 226 1 126 65 | 55 | 159 | 182 120 132

2ET 210 210 75 | 37 316 245 4 130 80 40 172 200 148 169

3ET 210 210 75 37 319 265 ' 140 | 80 375 175 203 148 168

SET 240 240 R 46 325 322 ' 177 90 54 181 219 | 173 202

1ST 125 125 60 27 255 187 ' 1035 | 54 30 130 156 | 98 102

25T 160 177 64 32 270 226 | 126 65 42 135 | 163 | 117 147

_3sT 192 192 75 37 280 255 | 130 80 27 146 | 180 | 148 163

Aill dimensions and specifications are subject to

change without notice.

11
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ELECTRIC TROLLEY
MODEL EMT-MH-5

In addition to hoisting and lowering, Model
EMT-MH-5 (1-speed hoist with 1-speed trolley)
can transport heavy loads swiftly with great
efficiency and complete safety. % ton to
10 ton trolleys can be adjusted to fit the
different beam sizes listed in the table by
simple relocation of the spacing washers to
the inside or to the outside of the frame.

- K- - —_ -1 H- _
- - —
: - _:
5 = e ,/..\‘ - g .ti'![ =
{'_—:T 1v, i 5 . fl v, 3
L ™ e e IR
U e ) -]
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& 2\ ;
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= &, L=
. F I ARN——— - ot !
g (| el = xs
R ~ -3 NERAWT —-——eQ
A N
PH-T A T 3 R
Z i -

EMT-MH-5 0.5 & 1 ton
Diagrammatic only

The drop-forged carbon steel trolley wheels
are heat-treated and have precision anti-
friction bearings to provide smooth and easy
travel. {Besides the standard 1-speed, 2-speeds
and large variety of slow trolley speeds are
also available. Please consult with your Nitchi
dealer for information.)

EMT-MH-5 5 ton
Diagrammatic only

TANDARD SPECIFICATIONS (EMT-MH-5 Electric Chain Hoist with Electric Trolley, Single-speed, Single-voltage)

Hoist Mator Trolley Mator t Orawn-up | NetzWeignt

Cacacrty | Lift [ g 0ung Soeed J.onase Luad Chain Trolley Soeea 3-pnase Ny ¥4 ME'""".'" s ::: Dimension| - {acorox. e

{m/mmn) Outout (kw) | Mns. |Raung| Dis |Wos. of (m/mmn) Queout | tns. | Rating ramos | {m) | (Max) L. -

fto) | (m) [SOHz |60Hz |50Hz |60Hz | Class | (mun)| (sw) | fais | SOHz | 60Hz | (kw) |Class | (mm) (o) {m) ol | ) | Chetre
0.5 8.5 10 {0.831 1.0 7.0 1 200100 24120 0.2 75.100.125 1 1.0 4.010.625 535 84
1 6.2 7.3,1.171 1.4 7000 200100240120 0.2 75.100.125 , 1.0 4.0{1.25 545 86
2 40 8.7 7.9 gz.s $3.0. B 30 1120 1 4200100 24(12}. 0.4 E 30 100.125.150 | 1.0 40'25 725 153
3 44 52125 3.0 .20 1 20002402 0.4 100.125.150 | 1.5 4.013.75 805 172
5 2.5 3.1.,25 1% 3.0 11,202 {10200 112{24) :04(0.75)] 125,150,175 , 1.5 4.016.25 975 219

Casaerty Major Oimension (acorox. ) (mm) -:
(ron) I oA B ) E F i oo ; J Kk 1oL m N u 3 %P ®xQ.
0.5 , . 25 285 152 106 20 b/2+285 p2+230 127 4G R-t, 549 5 99—, 675 220
! ! 285 285 152 106 5 /242850724230 127 240 3=t 549 88 99—, 675 220
2 | 33 335 195 127 30 b/2+335 0724235 159 300 Bt 70 B 21—, 860 235
3 ! 335 135 195 127 36 b/2+3401b/2+240 180 340 -t b-76 10 134+, 320 235
s ' s 335 247 a3 43 0/2+340°b/2+245 204 3% 8-t 580 130 158+t 1,010 290

~ A cnain collecTing DUCK 8T is SUDDIIED with eacn hoist as sTanaara attacnment.
— With eacn noist is pacxed a handbook Giving cOMOrehensive instructions for instattation,

ANG ODEration with an inspaction certificate.

~ The aimensions P ang Q marked °* in the anove tanle vary accoraing to different 1ifzg,

notuce.

4

The desicn, materials and sceciiicauons are
subject to change for imorovements without
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HOIST MOTOR : The soecial heavy duty high performance to the totally
enclosed AC-squirrel czge motar. The windings have high ratings and special
insulanon matarial for severe use in heavy duty applications.

® SAFETY HOOK : Drop-forged from special alloy steel and heat-treated
for strength and toughness. It's 360° swivel with safety crip at bottom hook
to assure lifting geods in well hooked.

BODY : Aluminium altoy irame with fins i0 allow beiter rzdiztion & permits ® CONTACTOR : High performance contactor allows trouble-free continuous
confinuous cperations. Load supporting is sturdy double siest plates construction. inching and severe frequent coerations. Mechanically interlocked for safaly
Totally enclosed. comoact & light weight-high rasistance to savera weather. operations.

MOTOR BRAKE : The poweriul & unique pull rotor braking structure o LIMIT SWITCH : Protaction for over haisting & over lowering, the hoist
wnich enzcles the load to siop surely even in fulf fozd o over. is automatically siopped instanty. “NEGATIVE PHASE PROTECTOR” are
MECHANICAL BRAKE : The special mechaniczl brake enstres overload supplied to prevent motor running and faifure when power supply connecting
oraxing safety. With completely inaeaandent motor brake from the dual brakes incorrectly.

system (0 sirengthen the efficiency of safety & durability, ® PUSH BUTTON SWITCH : A low operating voltage 24V (£8Y) is used

REDUCTION GEAR : Oil batn lubication gear case, the Helical gears
with suoer nezt-ireated sieel are use for smoother and quieter operation.

cnain caverooas extra safety, axcallent in curaility comgiies with ISO specificaton.
115 availaote for use in placas having rain, salty water. vapor sigam. chemical
or oiner rarmiul atmospnerss.

in high-insulauon. reinforced plastic case pusn buitan swilcn whicn developed
to light weight curaale water oroof and can control in one hand. The push button
is mechanically interlocved for safery swilch operations.

————  STANDARD: HOOK SUSPENSION TYPE

ELECTRIC CHAIN HOIST. SINGLE SPEED (TWO SPESD) POWER SUPPLY 380 Voits 3-Phase 50 Hz.

|

| )
! H A E; | Cavacty | Mocel (St0.{ wosang Soeea im ment ot Marer-1 Phase Leaa Cham Testioad | Mat Wagnt Wagn of Cha
’ P = I P

: i !’_-I EHIE uk B Cut 2ut 1KW1 Outy 8. Ya | Nosar aooren ot mees

i _,_ .

P K_L=1.é: : {Tonm (m) |Singie Soea| Sua Soeea | Singe Soeea] ua Sowsa | Ratng | Class | gmmi | tats | (Toe 1kgs} ot acoaod

i

L - A1 vst 67 |s722) 10 | 1003 20

. " [ 05 0.825

c. T - s s2 | s2a1 LI ontos 3

1 b [

i H I 71 1 1.2

. T st L7 ) e8| 10 | 1002 25 | %5

| ] 1.0 1.2

i 4 3 ¥sH 57 | sr22 | 1 1.1.0.4 50

i i o= vst 23 [ 2208 11 | tios 50

t x 7.4 2 23

| =3 g 2.0 YSH 33 3.3/1.1 W 1.1/0.1 25 [

‘ / @7 vss |3 86 | 6822 | 30 | 3040 4| £ |100] 1 10 23

] 30 | vss (6] 43 sane | 30 3.01.0 0o | 2 | ars 125 46

50 | vss 25 2509 3.9 3.001.0 2] 2 | &z i35 5.9
75 | vss 1.8 1.8/0.6 2.0 3.011.0 w2} 3 | 938 185 3.8
100 | vss 25 2509 + | 125 330 12,0
150 |.vss 18 | 1808 | 2a0 {2xa01.90 2l 5 | w8 230 18.0
200 | vss 13| 130 | 3 | 250 | so0 260

e o e g s e A s

STANDARD : MOTORIZE. TROLEEY. YR

ELECTRIC CHAIN HOIST WITH ELECTRIC TROLLEY. SINGLE SPEED (TWO SPEED)
POQWER SUPPLY 380 Votts 3-Phase 50 Hz.

r'..‘ —

bz

Gavzcrv| Moce Bta] —ast Teodav S
Ll Hosong Soees im ¢ mm ~orgt aree-3 Phase Loag Chain | Tromey Soewa |  “rouev Motor-3 Phase c"‘:v"g -Beam
50 Ho Cut st 1kWh | Cuy | ws. | O [Nosof oumion Quigui | Cuv- | Ins | Padus| Weom b
iTonnt (] Singre Soeea| Dual Soeea qumSomIGuaScm Raong | Class | tmm | faits 0HZ AW  |Raeng{ Class| (m | pncny
YSLMT 8.7 §.7°2.2 1.0 1.0/0.2
Q.5 0.25 0.8 | 3
YSH-MT 3.2 9.2/3.1 1.1 1104 2l
VST a7 | wms ] o | rooa '
1.0 0.25 08 | 35 |
YSH-MT 6.7 8.772.2 1.1 1.10.2
YSL-MT 232 2.3/0.8 1 1.10,4
i T2 0.25 10 | 36 r
20 |ysawrf3| 33 3 " AL P 20 w0l F
vssurle| 65 | ss22 ] 30 | 3ctis ficol v | e | 050 1.5 | a6
20 |vssur 23 | amie, 30 !3crz R .50 15 | ey
5.0 |vssar 25 | 2508 ] 20 | 3810 ] 2 175 | 15 | 57
r - |
7.5 |vssur 18 | reos | 30 | 3eic l 3 0.75 | 2s
10.0 | ¥ss.MT 25 2.5:0.9 ' i f112f a .75 6-8
} L
15.0 |vss.ur 18 | 106 | 2xa0 |2x3ctol i 5
‘ — 2X0.75 o -
20.0 |vsswr) 1.3 13/0.4 ! 8
The desu;n. matenals & soecification are supject 10 cnange lor improvement without notica.
SOLE AGENT A ot J
. A e e,
| ST - - PR
v— =~ e I -
SS-MT : LARGE CAPACITY - - - - - “
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VIOTORIZED TROLLEY
VIODELS

' Rated loads from /s to 3 tons.

 230/460-volt motors standard. 115/230 {Single phase).

575- and 208-voit motors are optional.

Hoist motors use solid-state starting switches which
offer greater reliability than conventional centrifugal
switches (Single phase only). .
Two-speed. three phase models available in single
voltage motors only. 3 to 1 speed ratio.

10-foot standard lift. Optional lifts available.

Adjustable upper and lower limit switches prevent hoist

damage due to overtravel.

Overload limiting clutch guards against liting of
damaging overloads while operating the hoist.
Mechanical load brake operates even when power is
off to control load drift.

Five-pocket load sheave provides more even chain
support with less wear on the chain, smoother lifting,

and less vibration to the ioad and supporting structure.

Qil-filled transmission runs cooler. lasts longer than
competitive grease-filled models.

A specially designed pushbutton station is formed

to fit the operator's hand. allowing for thumb or
two-handed operation.

Compact 4-button station operates both hoist and
trotley. NEMA-3R standard.

Parallel mounting standard

Stanaard trolley speed is 35 F.P.M. Other speeds
optional are 18. 24, 50. 75.100 and 150 F.P.M. Two-
speed medels available. Consult factory.

Single- and two-speed models. Avaiiable 3 to 1 ratio
(Three phase oniy).

Trolley adjustable for 6" to 18" American Standard
I-Beams with recommended 4-foot minimum radius.
Available to fit wige-flange and patented track beams.
Trolley sideplates feature heavy-duty bumpers to act
as safety lugs and to protect wheels.

Fully machined. neat-treated cast iron wheels
equipped with sealed lifetime lubricated precision ball
bearings for tong life.

Built to rugged specifications for long ‘efficient service.
Trolley brakes available. :

~Or accessories see pages 20 thru 23.

HOIST SPECIFICATIONS

[ Min. I t
| Rated| Litting ‘ Beam ! Beam . I I
| Load | Speed | MotoriHeight| Radius }Welght i Model
(Lb.) I(FtuMin.)| H.P. | (In.) (Ft.) | (Lbs.)” | Reeving | Number
5000 16 1 ‘2 ' 518 5 | 180 | SINGLE | EcMmT-0516
| 300 32 | 'z 18181 3 7 188 | SINGLE ECMT-0532
| 300 TR 8-18¢{ 3 16 ! SINGLE | ECMT-0564]
-oco e e 818 3 -186- ! SINGLE ~ECMT-0091
"oce i6 ;. 5-18 3 186  SINGLE  ECMT-1016
oo 32 5-18 3 1€8 i SINGLE ; ECMT-i032
2CC0 1 - 518 H i€8 1 DOUBLE ECMT-2004
2C0 3 iz 518 5 i 15 | DOUBLE ECMT-2008
{ 2000 12 . M: o 518 3 164 | SINGLE ~ ECMT-2012
b 2000 ‘€ ' 6-i8 3 i28 ' SINGLE = ECMT-2016
1 40C0 5 ' i: 548 7 3 207 | DOUBLE | ECMT-4006
+ 2000 3 5-18 1 3 3 | DOUBLE ! ECMT-4008
Msooc 3 518 3 320 ' TRIPLE i ECMT-6005

“Wesgni reoresants 3 <. ilt. singie enasa hoist.

Note: or niis 6: 16 n.-20 ft. nole cran ana 26 K.-3

. doudle cnamn ang
51:1.-120 1t singie cnan moaers. gearea Iirm switen 1s requireq.
Dimensions s~2wn are for mmrum neign: 37 Am. 3to. l-oeam.
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-» - - h . )
fechnical Dates ’ _ | :
S 2 A 2 P L H
‘ _ ms w .uo..m.m - 3 s . rack girder z 1 N % H )
5, S« E T A ERE; fol F 5 i Exl 3 2
£ |BE mm s |zf Wm Als 33 CLOPE G G [ Gl H | H|H | Qum< uwﬂ%_m_o: g 2| K E M #wmmm%a )z Im Z
LIFTKET- LIFTKET - wsonwee |53253) 22 (9| £ 59052 | £ i3 | EE R HHEIEI:
. . . . 8 = z 23 23 E SEIEE 33|18 (=8| £8 | 38
mmm_o version . _ <<:“3 IOO_A wcmvmzm_oz mm m/ngief kW | D% mmjmmimmimmjom|amiom|{mm|(on | oo oo | an | om | am mm mmin} kW mm | mm| om | mm :.HM: ....ﬂ.d“_ mmj %9 g X9
(35 | os | 122 7 1 iz
125/1-8 125 | ¢ W“ . m. ass [u5] 3% [<a1] ST :m 200 2 ]
. c 1 —H 0| 0 |2n 2 | 22 05 g e S2 212 300
] P el Ly 30 - 106 14
m 25W2-4 250 | 2 »w W1 g G 398 ] o 5T T30 ] 1
4x12 180 135 359 WWW 01| g, (247 ISZ 213 - 300 34
n@..,, . H 21 5 30~ 10 1
) {3} R 016|250 | 1 5 T2 |08 35873 | [ar] 51T T2 -7 210 13
il ; 11 |l*| 0zt | 25 [1an 128 | 232 318 R e 52 10 - 30 # 8
_— . . - 138 . 1 N 33108 5 14
A 50023 {500 | 2 3 31 | w57 [ur] 3% R 5T ey R oder 1
? . 7 I “m 401 437 52 710-300 | ocer M " ,
. - 2 P, N - 106 7
. 355 418 [N .
*" 125/1-24 125 | 1 2 | | 401 354 2 37 500 119 - 200 %5 | 012 200 {216 | 112 W |
%] ,,, (o[ 0] 5, 5% 713 - 300 H
. 381 Y N =906 ] oder T 5
2 22012 {250 | | 05| 90 |2n | 355 | wr] 918 464 51 J0- 900 398 -
. 361 407 | 424 170 52 - al 0
1S2 19 - 300 520 powats 370
so6 |00 |2 |sxis| g 23 o] 98 “ S} S - 1
] 515 | 475 504 |[484 1 22 IS1 10 - 200 bag
435 o3 370 12 LI 34
381 1 (N 150106 14 e
. s0n-82 | 250 | 1 L - 355 | e far] 18 %] 2 5T 10200 “28
3 - 361 ar 370 57 P13~ 300 34
- m : |-333 4 244 | ] . 36-106 ) >
LIFTKET - so0R41 | 500 | 2 o) 169 | 289 | 183 29 s [ ] 418 B 2 ST 0700 W& 2
. . . EXE 3| Y] i
with Push or Mqtorized Trolley m [ O O B - P R o s 18
so01-10 | 500 | 1 10 3 [F8] 3% | ago [m0] 0| [F57] 2 5T [k 3 0
4 d—dosa| w0 |2n wm 372 R lwm_. 52 27-300 345 L )
o__F N 100025 {1000 | 2 E - srm L PP - A B o P O o e 3
§ 3 IS.L T2
_ N - 37 | 468 320 4 5t 606 | 571 28 |82 220 - 309 s *
i ~C 1 : " |42 | | =49 | 2 ts6 - 125 18
Ly b n " 500M1-10725 | 500 | 1 102 250 34| 35 | 49 [a20 | 51 567 | 22 ISt 1000 [__paz-zis 3 3.,
; ﬂ.w.& it - 5 1102 swio | 2n 228 1 372 LN uw 52 220 - 3 345 210
. ! ¥ 4 £ 5 N 613 6
Km’, AL A 100072-5/1.25 1000 | 2 5125 %] %2 | gs5 [Si6198 (557 ] 28 5T [ % _ 3
: : i - Z IF3 Mm 38 L¥41 ¥ 70 - 1 16. (092 355 oder
s [ 30 ] 549 N
il o005 {1000 [ 1 s ez sl 1R e ekl B o R O i 37— ocer 8 % :
- : _ - y 3 NREXR 36 . 3t
4.1 7x22 1083 | 25 |18n 183 805 7 1519 3 52 70-3 35 -
~ | NUT77 PP 0T Erra g R 2000 T 25 | 012 g 200 f216 {112 19| 70 9
T 00072-2. 25 3 825 {582 571 30 = 725 . 36 36
_ ] Mo T Mm 319 Imo. IS2 0300 oaer R4 ] 398
== . < 3 N 36- 1 5§20
=} 1000110 {1000 | 1 10 34| 39 1 g5 [353] 38 7] 25 X ww..m_ww 520 posns Wm 0 37
{ _ 42 —— 22 | 25 |1en| |83 |2 T[S ST150] gy (31 0 52 29300 . [348
3 N 58133 18
| _ | 200025 2000 2 5 34 ] 508 | g5 {SE2 ] 313 %71 20 = 7215 3%
IR A SR o 41
w 228 i t u.wj 3 R 1]
435 3 | N 28 . 1% 18
100071-5/1.25{ 1000 { 1 5/1,25] 34| 9 | g6 a3 58 367 | 25 st 1215 % 3
5.1 11102 25710 |1 81 AR EIRETH e 52 : 345
7 . N 18
2000/2-2.5/0,6{ 2500 | 2 2508 ] 98 | g5 [Z1 59 stallie 5T - a
37| 514 565 [ 519 511 2 jas
34 517 §41 | N P2_- 153 22
. . . 10001-8 | 1000{ 4 3 37 1 #72 | sap [53n ] 5% (654 | 25 S 1 BT 215 37 55
diffrent Dates for Single-Phase-Current § neba FRE rmperenr ne Bl P T - i
200024 | 2000] 2 4 37155 | 10y [ag] 56 s5e] 30 i —Ea e
) o 159 0| 6 R v - TR ©
. version BI1AKI| . BtiAK B5 AK 3¢ T [os1 7o U g
— . 100011615 | 1000{ 1 615 371472 | <o 5% 654 | 25 W ST mw.m 8
Type 804-6 | 15016 | 30072-3 | 5001-10 | 1000/2-5 7 L1 503 sans | 2 g [ [5o o5 52 ZRoa00 ] 323 oter *
A i . d 2 530 | 641 | [N ;
Cavacity kg| 80 | 150 300 500 1000 2002079 2000) 2| {073 L o [oa ] %8 ] Fese] w0 | 51 * 7 * &
v . n 22, 4 5
Number of the load falls 1 . 1 2 1 2 oy 5P E | R o h&E % 52 oder (11— —omms s 125 151 1103 %
- ¢ 10001-10/2,5{ 1000 | 1 1025 Ar2 530 ] 5% ) i
Lifting speed m/min 6 5 I . I sag {330 a3t | 25 = 5720 37 58
3 10 S 72 ——11.8/0.4] 25/10 | 1 811 MM 478 WM 500 | hmP 152 4.5 100
Lifting engine wl o012 [ 012 7] 012 11 11 20002-5/1:25 20004, 2 s 5 e gl oy ) I v O A 0 &
duty-rate for 150 ED % 60 25 25 60 60 m - uw 641 ) W 3
switchoperations/hour 1600/1-10 | 1600 1 10 1% | 6 (61 56 1 5T =
) _ 654 | 58
oo . 6.1 36 | %5 |18 £ |2 58160 | : 4
Duty grouo } 2m 18m | 1Bm 2m 2m - 24 [ 549 ] o] i :
. 320025 |az00( 2 5 71 5| 1ag [ee2] 5% 4] % 51
i3 M QN
Operation voltage (50 Hz) V| 220 1ph- 220 1ph- 220 1ph-~ 0 T e 150 e e 3
= : . . . 438 43 235
Lifting height swandard m 3 3 3 So-ens 160 1 o a7 1| ee [556] °% % 51 37 58
7.1 ——11.80.4 2510 | 1 8r 42 | 502 258 1 600 | 152 4.5 N a
Length of the controf cable standard m 1.5 1.5 : 1.5 3200/2-3/0,75] 3200{ 2 Sﬁm %r 604 20 ] 5% | 654 | 36 % qu
- ) : - 3 54
Weight for standard ca. kg 15 18 16 36 -39 1 . |mz~. -
250018 [2500 | 1 8 a7 | 585 861 | 706 ™m 8
length 8+C 5 * 7
q mm| 37 { 37 | 67 517 517 81 ‘ | 25 |1ae %0 Slen| [@mlm] [T 52 B "
- Operauon voitage (50 Hz) 220/380 V - 3000724 5000 2 ) ww - Iulwam kel lls “ m > @
- the weight and dimensions of the chain box are valid for 3 metres lifting neight an direct control x3 i R e e B L e B - 82 3s/tpon a3 st fw| 163 | 122 )
- lor low voitage control the werght of LIFTKET will ba 2 kg higher 250011-872.5 | 2500 | 1 5& 47 | 595 861 | 706 ™ i ) 1518
- stanaard length of the controlf cable: 1,5 metres ) 3t | 604 7 * 2t 8
- stanoara lifting neight: 3 metres ! N 9.1 61.2) 25725 | 1 Bre s 2 e n 3 52 35 -
- other lifing heignt and length of the controf cable is possib - 5000/2-411.25] 5000 2 1. e 785 | 708 mn o 8
ly | e 4s ST 3 .
- version 8.1 and 9.1 standard 24 V low voitage controt al 17e8 A R L] 82 3 i
~— &.ﬂ ~ . -
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uuunsamnauaseenuuYINIen

L ®8nuyy CROSS TRAVEL GIRDER
1. n¥6il Dead load
1.1 192370 Dead load Y84 Girder
1.2 UM Shear Force Maximum (SE, ) mumaufi Insaath
1.3 fU20NT Moment Mamimun (M) g uf IaTaasw
2. N34l Live load
2.1 tsznaniminyes noist
2.2 ﬂuﬂ,mﬁ'nnﬁnnﬁmfmﬁ'nuﬂq hoist ufaM17 2
2.3 f1U0IM Shear Force Maximum 1184910 live load (SF,) MUt
Influence line
2.4 fUADIMY Moment Maximum 1189910 live load (M,) M13F Influence line
2.5 AN Impact 1192910 live load Taels
i1 Impact 141U 30%
2.6 fIIUIWN Shear Ferce Maximum Impact load (SF, )
2.7 f14IUNT Moment Maximum Impact load My, )
3. UMY SFmax = SE;+ SFE U0¢ Mmax = M, +Mp
4. e lude 3 lesnuunYIIMMEnTNTENATING U84 Steel Design Tat
1114819 Deflection lﬂuﬂﬁ'ﬂ
augtuuumsf e sNUUYTNTeN dnesnuuumyiiae Wi (Tay
oynTaseadama plan Y89 shop flozerthalny AagiuerAq Plan ¥84 shop )
L. @8nuuy LONG TRAVEL GIRDER
" 1. N6 Dead load
1.1 U520101 Dead load U84 Girder
1.2 #UIUMT Shear Force Maximum 4184970 Dead Load (SF , )Aumaui)
Tageadhe
1.3 147011 Moment Maximum 1184970 Dead load M) A

nquf) Ingeerds
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2. N8 Live load
.
2.1 Yssunanhmyiniias Long Travel Girder
4 »
L4 o L4 J
2.2 dvsmeniimiin saddle udr73uf U MindIal Long Tra vel Girder

4
2.3 14N Shear Force Maximum 14849 Live load (sr{gmuﬁ Influence

2.4 f1TUI8IM1 Moment Maximum 1‘&04\)’1ﬂ Live load (MLp_ﬂ‘ma% Influence line
2.5 fNImNT Impact 1184970 Live load Tael¥ Impact Taitfiu 30%
2.6 114N Shear Force Maximum Impact Load (SE, )
2.7 UMY Moment Maximum Impact Load (M
3. fUIUNY SFmax = SE + SE 0¥ Mmax = My + My

4. thdlude 3 Tesnuuuvmnamannesenmiunguysq Sheol Design

Trofiieda Deflection 1HuHEN

DT S N T R R R T T YT R T PRI TY
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I CROSS TRAVEL GIRDER DESIGN (n38liiu Simple Beam)

\J\/l \iv*’a

0231,

N

w (kg/m)
/’\f\/"\A.//‘\m/'\W\

9
Ve |
7 12 m —F

o - a g ‘J‘ u N dn 1 ¢ & v a4
Wy, Wy fnusauilu point load Jaioan 18 $387 STy UASAT My, D lteduiing &3

3 4 3 & ¥ -3 &
fuenhesdesniuuusamanissmanolssnda)

N v o o

dminfinudsafy = 1000 kg

v

WMUn hoist = 100 kg
14

samimin = 1100 kg

v
AIMUNAU (W)

100 kg/m
faru Wi=W;=1100= 550 kg
2
1.058 Dead load (w)

AN w = 100 Rg/m
NN NN Y TN

/%/ 12 m 2

d

9314 SF(DL) = SF max = Rp = SF4 = SFg = wL = 100*12 = 600 kg

2 2



100
MpL = Mmax =%L2=1000122 = 1800 kgm
8 8

2.0 life load (W1, W)
o050 550 -

\/

/l[/ DR\ L

I.L.o¥ S,'\car

x(L-x%)
L
(x—cXL-x) (L ~x-¢l)
L /“\ . l._
~ ) e
\\ 4 >\
/ﬁ \\
ya \«.I.L.of moment

Fig.e



M1 SFpzx W Wp=Wp=W=550kg

SPmax’ = WKL) + W(x=d) = S501(x/12)H(x:0.29)]
L 12
= 550{x/12 + x/12 - 0.25/12] = 550{2x/12 - 0.25/12}
=1100x - 137.5 .ol 1)

12

SFmax” = WX) + W(Lex-d)

L L
= 550(12:x) + 550(12-x-0.25)
12 12

= 550[1 - x/12 + 1 - x/12 - 0.25/12]
= 550[2 - 2x/12 - 0.25/12] = 550[23.75/12 - 2x/12]

=13062.5 - 110X .o (2)
12

M Mpax

WU 1 M = Wx(Lx) + Wx-diLx)

L L
= S30X(12x) + 550(x-0,25)(12-x)
12 12

= 6600x - 550x2 + 550(12x:%2-3+0.25%)

12 12

= 6600x - 550x% + 6600x-550x2-1650+137.5x
12 12

= -1100x2 + 13,337.5% - 1650  .ooveeeee 3)

101



WA 2 M = Wx(L-x-d) + Wx(L-X)
L L
= 550x(12 - X - 0.25) + 550x(]2 - X)
' 12 12

o
9n91UN 1

A @
UMY (1),(2) SFpgx 10 x = 12 LT 0 MudinY

4 ;
W x =12  SFpa, " =

|

= 1088.54 kg

x=0  SFpo = 13,0625 - 110(0) = 1088.54 kg

12
s
9INFUN 2

A
AUMNT (3),(4) Mpax WIB X =6

WULT 1 Mg, = 323125 kgm
WA 2 My = 3,231.25 kgm
H7 Impact,
I =_50 1 = long span (ft)
1.+125
12m = 40 ft

I=_50_ =303% W30®%

40 + 125
o1 w@L) = 1100%13
SFr L

ML

1430 kg
1088.54 * 1.3 = 1415.102 kg

323125 *13

4200.625 kg.m

102



Mmax = MpL + My, = 1800 + 4200.625 = 6000.625 kg.m

SFmax = SFpp, + SFyp1, = 600 + 1415,102 = 2015.102 kg

-, Steel Design

1100 kg

\ 100 kg/m
JVARVARR ANV AR A S A

SIS 7SS/

L/ o %
7 ~ld M 7

Wy =100 * 12 = 1200 kg
W, = 1100 kg
Mpax = 6000.625 kg.m
AUUAFb = 1400 ksc
fi1 5 TABIMST = 6000.625 * 100 = 428.62 om3
1400
(@8N 1200 * 150 * 504 3 s =449 cm?

319519 - Deflection iflungdetiefuvumues 1 -

103

A - P '
{HBITIN le:I‘;ﬁnﬂ’ﬁ’]uluﬂ'ﬁﬂﬂﬂu’JUlﬂ’u Y83 DIN15018 ‘iﬂﬁ"'ﬂuﬂ'l&n Deflection

1] L] 1] - e 4 Y -~ W
fealunnnd1 L4so - L7750 usmnmsasunmuTinfisonuuylae ¥zt uiyn MHE

v i d
Demag $11n 919 A Tuvnndr Leso Aatumes e iidundnlumsssnuuusnien

»
auu A =L850 = 1200850 = 1412 em

o A = 5 w3 + 1 w3
384 EI 48 EI



171‘11:"1%' A = g0 wie Ix iggald
Ix = (5384 Wy + WoM8)L3E A
= (5.(1200) + 1100)_ (12003
384 48 2.1*10 *1.412
Iy = 22,464.29 cm*

»
L L4

Aulu 19 1350*150%87.2 1 I = 22,500 cm?

= sy

0 ] 1 4 a; 1:, ' ' - 1 A '
sartuivinalngnimdenaeusn Muuraeimms Insfvesmuiinansviinvesniu

Fy =2520 ksc
Af + U6A,, = 15%2.4+1/6(30.271.2) = 42.04 cm”

1,230 cm?

Iy

rp = (12302 =3.852 cm
42.04

b = 1 meehid M e
Lirp = 1200/3.825 = 313.73 > |3585*10%Ch
By
fafu b = 1195%10%ch = 1195¥108%] = 121410 kso

(Lirp)? (313.73)2
iae Fb = 843600 Cb = 842,600(1) = 723.09 ksc
Ld/Af (1200)(35)
(15)(2.4)
Weannues Fo 71y 0.6y
Fodu Fb = 723.09 kse
fi1 s IRDINT = 6000.625 * 100 = 82986 cm3

723.09

v
Al Fenld 1350%150°87.2 81 5, = 1280 cm3 > 723.09 em’ OK

Iy = 22,500 cm® > 22,464.29 cm OK

104
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v
AII9MT TAINUOIVD U ANUHUAT

dt, = 31712 = 20.17 < 3454.6/NFy OK

ATIVHDUUTURDY

f, = V/dty = SFpa. = 2015102 = 47.98 < 04Fy OK

dty, 35%1.2
ATIVEBUNMS 107
M A feyyd fe limnnh LBSO (cm)
A= _(120003  (5/384(87.2%12)+1/48*1430) = 1.588 > 1412 cm
2.1*109*22,500
FotusdeaRunnanihdanunodun x tiies
Fodu @enld 1 450795 8 Ix = 31,700 cmi , Sx = 1,530 cm
IFRYHIANITAR

Af + 1/6Aw = (15*2.5) + 1/6(35%1.25) = 44.792 cm"

Iy = 1,290 cm
= V(1290244792 =3.795 om
o A} _
Lie = 1200/3.795 = 316.23 > V3585*10 Cb/ Fy
darfy Fb = 119510 *CbALk,) = 1195%10 *1/(31623) = 119.52ksc
uay Fb = 843600CHALU/Af) = 843600%1/[(1200*d0)(15%2.5)]] = 659.0625 ksc

Wrwnves Fo i lifv 0.6Fy
Fatiuld mo = 659.0625 ke

f1 s AKBINT = 6000.625*100/659.0625 = 9105 cm < 1530 cm OK
azsvermums Tiimuswpaninurud

ditw = 40/1.25 =32 < 3454.6/ V Fy OK

ATIVFBLUTURDY

fv V/dtw = Sfmax/dtw = 2015.102/(40*1.25)

fv = 4030 ksc < 0.4Fy OK



ATIVABUMT INNA?

A = (12000  [( _5%95.8*12) + 1430/48] = 1.162 cm < 1.418 cm OK

2.1*10 *31,700 384
mesvmimindide wisvhmiinAamsulduniae fail
vn & =L {SW1+W2)
EI 384 48

w2 = 48(ABIL - 5W1/384)

W = LesO=1412cm
1 = 31,700 <:m'1
E = 2.1*10 ksc
w1 = 0958*12 = 1149.6 kg
fofu W2 = 48(L412%2.1%10 *31.700 - §¥11496 }
(1200) 384
W2 = 189250 kg

Fuftesnssnmumniiihminluntiqe 18925 kg
snbmiingasen = 100 kg

1f1nu"nmmn = 1000 kg
Fuiu thmainfuin 14910 1000 kg A9 1892.5-1000-100 = 792.5 kg
smbwiinitsonusnidmnigade 17925 kg

II.LONG TRAVEL GIRDER DESIGN (1136 Continuous Beam)
\\ /\/

w (kg/m)
NN NN N N NN

75
T ITYi //—7/%7 //—977

% 12 m l/

Vi

‘]

UM Beam Cross/2 = 95.8*12/2 = 574.8 kg

Y d v {
amin noist+uu Anudsfulduntiqa = 17925 kg

106
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v
1N saddle = 100 kg
E
saunhmin w = 24673 kg
oW = 100 kg/m
<
1.038 Dead Load (w)
100 kg/m
Al [\/\/\/\/\/‘\C/}’\/‘v’\/“yﬁ\/“\ -
,—% =
SIS 7T i |
L/ 1P L '
m !
7] 1
iflen Ry 13U Redundant
pro-y
9NI3Y99 Moment - Area 9216
100 kg/m

& EP 705 NOV TR, AN

175 B //—}}77 |

‘.

l

F?B |
100 kg/m
OO NN Poavak. s 7 g
: B
s As /0
\\\J

:1}
~
~
N
UJ
~la
=
.
~
~
~N
¥
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AB = MZLﬁ = _ﬂSLLi
384 EI 24l
o8 = RB(ZL)E’. = _RBLE
48El 6EI
fiqazesfu ¢ liflmanga dufu Ac = 8¢
Rp = IWL = 5*100* = 750 kg
4 4
7 sinaumsvasmsaugad
Rp = Re = 3WL = 3*100% = 225 kg

8 8
750
N
™~
225 \
S (
il o
240 \\ SFD.

. . )

\\ eed

430
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18 SPpy, = SPmax = 750 kg
MpL, = Mmax = 450 kgm
2nadliifeload W) 24673 Kg
o v =
gty C B /79777
L

7

. 12 m
A %
=

=

=

A =2
a d 7 P ] LY
1600 R 1ﬂu Redundant 79A B LAZNT Rpg Tae s Conjugate-beam

B C

=t/
% RN e Y 70
B
/L ) 5 5 4 63 6 7S/
3
El
225 2.25
El “EL
A
~ 1.3
~ El
0.75
El
A
N




O1 =M = 9/EI(1.5)-1/2(0.75/EI)(1.5)%/3 = 13.22/EI
&2 =My = 9/BI(3)-1/2(1.5/EDG)%A = 24.75/EL

83 = My = /EI(4.5)-1/2(2 25/EI)4.5)2/3 = 32.91/EI
OB = Mp = 9/BI(6)-1/2(3/BI)(6)2/3 = 36/BI

O4 = My = Mg = 32.91/EI

05 = Mg = My = 24.75/EI

86 = Mg = My = 13.22/8

Influence line for Ry W11A91N Rp =- O xb

Influence line 115U RB(T) Oy

09142 1 005142

0.688 0.638

//l | ] i == | \\
& 1 n e | 0
Influence line for Ry M11A91N M, = 0; Ry = 1(x) - 6Rp
12
Influence line ML Ry D
- _ ~
\\?.698
\\ 0406
~
~ 0168
| | i | L
I 1 IS S ——
4.0821

1110
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Influence line for shear at 1,2,3B,4,56

»

Unit load at Si't Sk Sfy SFp SFy4 Sfg SFg

1 left = -g 308

L ) -0.308 -0.303 -0.208 0059 0659 2059

right= (0&92
left =-0594
~ 0.406 -0.594 -0.594 ,
ol G = 1406 0.094 0,694 8.094
left =-0.334
3 0168 0.168 ) -0.832 80822 80822 0.0822
~ight = (168
left = -}
B ] 0 ] 0 a 0
right = 0
left =-pn168
4 -0.0821 ~0.0821 —0n821 -0.0821 -0467 -0.168
right = 0822
left =-0.40¢
5 -0.094 -0.094 ~0.0%4 ~0.094 0.594 -0.486
right = 0594
left =-0692
B -0058 -0.059 -0.659 -0.059 0.309 0.208
right = 0308

Influence line for Bending Moment ot point 1,238,456

Unit load at M, M a Ma Mg Ma Ms Me

1 1.038 ’ 1376 0114 -.348 -0.23%85 -0177 -0.¢66
i

c 0.609 1.218 0.327 -0.564 -0.423 -0.282 -0.423
3 0.2%52 0504 0.796 -0.492 -0.3695 | —-0.2463 | -0.3695
B 0 0 a 0 0 0 0
4 -0.123 -0.24632 | -0.3695 -0.493 0.75& 0504 0.756
> -0.141 -0.282 -0.423 -0.564 0.327 1.218 0.327
6 -0.089 -0.177 -0.266 -0.354 0.114 0.376 0114




MMPFy=0;Rpo+Rg+Rc-1 =0

Re =1-Rp-Rp

Influence line Y83 R (T)

| |
—t—— ]
0.059 0.0822
0.034

Influence line for SFj

0.692

- i ' | } } I
| T =
Influence line for SF,
0.406
,\
\\
Jl\;\ ! } N4 : f ] :
A NN D93, B oarRmTA .
\
0.594
Influence line for SFg
M~
et T | j J 1
N, 1 E > éw
AN > 4 3 6 ¢
AN
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Influence line for SFB
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Influence line for SF4

0.832
N
N\
A
\\
=N
—~ -
o TR PP [ \ M e A~ \!
Influence line for SFs
0.594

i
I
2

Influence line for SFg

e ———t——] =
A ""\l\g_,,,g/ B 470 S

T
o4

N




114

Infivence line for My

[ —
M-
W=/
to

!
1—
OE
O

0.756
////-\
7 \
S e ——
A 3 C

Influence line for Mg
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Influence line for My

/
= ——— N
A Tt—2__ 3R 4 5 6 ¢

S

Influence line for M5

1.128
TN
) \
S \
Influence line for Mg

1.038
b f ) # 5 i % \%
N2 T RAIAY ¥/ -

9514 SF; = SPmax = 1724673 = 24673 kg
Mpp, =Mmax = 1218%2467.3 = 3005.1714 kgm
Y1 Impact
I=_50 =_50 =345%
+125 204125
W 304%
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WILL = 2467.3*1.3 = 3207.5 kg
SFL = 24673 *13 = 32075 kg
My, = 3005.1714 * 13 = 3906.723 kgm
fyl  SFpa = SFpp + SFypy = 750+3207.5 = 3957.5 kg
Mpax = Mpp +Mypp, = 450+3906.723 = 4356.73 kg.m
Steel Design
2467.3 kg

Wi = 600 kg

W, = 24673 kg
Mpayx = 4356.73 kgm
AUUA Fb = 1400 ksc

s = 435673 * 100 = 311.195 cm3

1400

1% WF 175*175%402 1 S, = 330 cm3
X
I, = 2880 cm®
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fimun Ay = 1850 = 600850 = 0.706 cm
farfu 1 = (SW1/384 + Wo8)L3EA
= (5%600/384 + 2467.3/48)(600)3/2.1%106%0.706
Iy = 8626.973 cm* > 2880 cm?

’ » , 3
Aaiudmunlu 19 Wr 284*249%665 1, = 9930 cm#, Sx = 801 om

] 1 o t
%33 1 uaz 2 ¥ cb = 1 imelull M Ndewyseraniu

fiMua Fy = 2520 ksc

Af+ 1/6Ay = 24.9%13+1/6(22.2%0.8) = 35.33 cm?

Iy = 3350 cm?®

T = ‘3350/2 = 6.386 cm
35.33

Lip= 600 =87.14 < [3585*10°Ch AT > | 717*10 *Cb
6.886 y Fy Fy
ﬁufu'i%’ Fo = [2/3 - Fy(Lfr) 1Fy = [273 - 2520(87.14) ]2520 = 1231.683 ksc
10756*10 *Cb 16756"10 3!

uas Fb = 843,600Ch = 843,600*1 = 1835.17 ks¢
Ld/A¢ (600)(24.8)

(24.9)(1.3)
1% Fo = 7 1uiifiw 0.6Fy #aiulé Fo = 1512 ksc
fafu s AdeamT 4356730100 = 288 om3 < 801 om3 OK
' 1512

0 . ] .‘!
ATIVATT TANMUOITBAUH ANLIN HAY

dity, = 24808 = 31 < 3454.6/YFy OK

ATV BUUTURBY
fy = V/dty, = SEp oy = 3957.5 = 199.5 ksc < 0.4Fy OK

dty ~ 24.8%08
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ATIVABUNTY 1NN
D = (600)3 _(5/384(66.5%6)+1/48(3207.5)) = 0.746 cm > 0.706 OK

2.1*106%9930

k1 4 [ ] 1
S IR U ITWIAIARY TBINUAT T HMIBY

Fuiudonld WE350%175%49.6 Ix = 13,600 cm

Sx =775 c:m'5
wATnanTian
Af + 1/6Aw = (17.5%1.1) + (32.8%0.7) = 23.08 ol
Iy = 984cm
r = V(984/2)/23.08 = 4.62 em
Cb =1
Lk, = 600/4.62 = 129.9 > [3585%10 *Cb
I w
Fuduld Fo = 1195°10 *1/129.9) = 7082 kso
Fb = 843600%1 = 7733 k8¢
-600*35

17.5%1.1
v T dy 3 3
Fauld Fb = 7733 kse A1 s NABINT = 4356.73*100/773.3 = 563.39 cm < 775 cm

vy
A329M I TN B UNA nuH U
dftw = 3507 = 50 < 3454.6/NFy OK

A3 OLNTURDY
fv = V/dtw = Sfmax/dtw = 3057.5/(35*0.7) = 161.53 < 0.4Fy OK
ATIVAOUMT INNF7
A= (600) *{ 5*49.6%6 + 3207.5} = 0.535 cm <0.706 cm OK

2110 *13,600 384 48
a7 Cross Travel Girder 14 1 400%95.8 8% Long Travel Girder 14 WF 350%49.6

y L3 y ¥ - + o J
Taehminussmn 1000 kg Shahminurnulnfuamunsausinlfinniige =1792.5 kg
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LANUAYUIRAIY 0.30%0.60
v - 4 d '
Tuuadaunga ialunsdl W nAsufiuegna1s span 483 Cross Travel Girder UaT
4 d ) Y <
Cross Travel Girder maaunmaqmunuq support m;ﬂn 1
[ 4

Ay M = 1100(6) + 95.8(12/2) = 7175 kgm

Tuuadinuinga inlunsdl w infioufiuisguaty span 489 cross Travel Girder A95Y 2 uas

4 4 v <
Cross Travel Girder I8 UNUINAN span YBI Long Travel Girder mgﬂn 2

vj‘«'_a}fu Mt = (2467.3%3) + {49.6%(6/2)} = 7550.7 kg.m
Vit = 3.5MU2oxy = 3.57550.7)*100 = 48.94 kg/em
(30) (60)
Vv = (2467.3+]108) = 1.56 kg/cm2
(30)(55)
Fafu v = 48.94 + 1.56 = 50.5 kg/cm2

2. A7 79T U IsuTuRs I Tunudlia
Vt = 3.5Mt/2.(xy)
fiITMuUa fc = 145 kse

T A s
HUBUTURBUNBYYIA Vi = 1.32Vfc = 15.9 ksc< 4894 kse OK

3.AT29A 0 UHUUTURABUTTTUR)
Yv = V/bd
' d )
HUIBUTURBUNBYY N Ve = 0.29Vi'c = 0.29V145 = 3.49 ksc > Vv

o 5 'y - 4 o~ - -
ANUY 'luﬂaam‘s;lmnnﬂaanwxmmauua

P le
4 undnesusnlumudan

ASR = M/fsjd

fiMua  fs = 1200 ksc
fc = 145 ksc ; fo = 65.25 ksc
k = 0379
j = 0874

z

M, = Rbd™ = (1/2)fcjkbd*

122



1/2(65.25)(0.874)(0.379)(0.30)(55)
98073 kg.m > M

A
diesom M < M,
As = Mffsid = 7175 = 1244cm”
(1200)(0.874)(0.55)

s wundmeSuiieson TuuddagnimaSuag)
Ast = MtZR2Acfs
= 7350.7*0.39
2(0.10)(1200)

= 12.3 cm2

s.fpamTuinaniasnuusuiieuninluaudia
Vt= Vt- Val
= 48.94 - 15.9 = 33.04 ksc
UaEon Ve=  Vbd sutuusadouiiminlaendesiu
V = 33.04¥30%55 = 54,516 kg
sufuld o ¢ 12 Uneng
S = Avivd/V
= (4.52*1200%55)/54,516 = 5.47 cm
s 11U ¢ 2@ 005 m
7. ATV BUNUWUIUROUTIY
V= Vti+ Vv = 159 +1.56 = 17.46 ksc
miwusafsusiviieyga
V = 1.65Vfc = 199 ksc > 1746 ksc OK
swasbeamueiuninidil
finmuman@Suuy = 12.24 + 2(12.3) =.36.84 em’
1% 8DB25 (As = 39.28 cof’)
Snaundniadudn = 2123) = 246 om

14 6DB25 (As = 29.46 cm2)

128
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8 DB2:
A
/
v 0 12 mm. @ 005 m,
@ ., /
—~ng y'
o &
_R_ 0
<6 DB2S
g3 —
0.25 -
DB23
| - /
| % ey Ve
—-v:-—o.so___‘_ma : U 0 12 mm. @ 005 m,
i i
|




L2

m3saniiuy MODEL

I.Cross Travel Girdor Design

W kg
w o kg/m
17
N NV AN TS A AN T
A )
rd ,/ s . e / l//
| .
e 1O m

» v
W = iunusTYn + 1N hoist = 100 + 5 = 105 kg

w =2 kg/m
<3
1.098 Dead Load (w)

2 ks RQ/F"\

(o] ,{A/“\/\/-\r\/‘\,"\/\/*v'\ NN NN B

: \
e ,///‘//

10 m

VS 4 '1/ s

Ry =SFa=SFg=wl2=2%1 = 1 kg
2
Mop = wiZ2 =202 = 025 kgm

8 8
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w)

105 kg

PR

B
N\ % -
1.0 m 1
(l:;x),/L
\w\ J
x/L
xC(L-x)>/L
/

/ o vz ool
g1~ Y s
£ .

SFpaxt = (L=X)w

L

= 105(1-x)

1

105 - 105x

SFpax- = (x/Lw

(x/D105 = 105x
4



SFmax- .= 105 kg
=3
Mpax N x=05
AU Mpe = 0.5(1 - 0.5)(105) = 2625 kgm

fm—

Y1 Impact I = 50/(1+~125)
100 cm = 3.34 ft A4UU I = 50/(3.34+125) = 0.3856
wensiu M 1=30 %

W5IERsdY My = 2625 * 13 = 34125 kgm

Mmax = MILL + MDL = 34,125 + 0.25 = 34375 kg.m

SFmax = SF p, + SFpp = 1365+ 1 = 1375 kg

Design Steel
105 kg
A 2 kg/m B
AQ,/'\/\/‘\/ 2 /‘\/\'/“\ ENTNTNTNN N
S S
—~ 1.0 m o

BMpax = 34375 kgm

- e 'z k-4 v 3 da Y
tiaaninmeMilueaiin Aoaauuiavedsesenaut lnsdautasnnmaniivieluiog

- 4 da a_d o , - dad -
ana lagisesfien mdnflvwaianiga Aaunsothwesnuuuriilueald uniisenden

[ = 1 @Y
112 112> 12 mm. udaiensuiodsznsuiiul Gudals)

127
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Larrauusufoulumdnunuds
miznsadeuilfiniu fy=Vih=_1325 = 160.5 ksc
(0.12*2)(3.57)
mizusudeutioeuld B, = 0.4Fy = 0.4 * 2520 = 1008 > 160.5 OK
2.A72000UNMouT A TuME nur Uy
9N f, = 160.5 kg/em?
wiwussdaiioen Ry = 068y = 1512 ksc
138 Fy = (0.825 - 0.37f,/F,)Fy
= [0.825 - 0.375(160.5/1008)]2520
= 1928 ksc )
uﬁqoxmﬂ"ﬂﬁtﬁﬁ«fufb = Mc/I= 34.375*100%(3.812) = 1567 >1512 ksc
4.18
ﬁ'aqnmmﬁﬁ’mﬁ'ﬂusmnm iWeanTuauddnilinndy
Tro M = FBl = 1512*418 = 33.18 kgm
¢ (100)(3.81/2)
Wufle My = 3318 -025 = 3293 kgm

J
@

UuAD Mypp =73293%13 = 2533 kgm
4
AIUU Mi1, = xL=_x)W
L

W

_ML_ = 2533%] = 101 kg
x(Lx) 0.5 -0.5)

mzasiy SFpax = (101 *13) + 1 = 132.71kg
mmﬂauumﬁau’lumﬁnuﬁuv‘%fv: V/th=132.71/(0.24*3.57)=154.9 kg/cm?
wihousudoudivey ¥ F, = 0.4Fy = 1008 > 1549 kso OK
AsIsaeUMtousIsa M BNk us

mitousssaifady fi, = Mo/l = 33,18 * 100 * (3.8172)
4.18

= 1512.15 = 1512 ksc OK
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3. ATI9HBUMT 1144 DYI’]MT’N‘U s3tlnau

UIANTPIU AISC Mvuah byt < 196.5/Fy

4/2(0.2) = 10 < 15.87 OK
] 1Y t d a
4.ﬂ3"mﬂﬂl|ﬂu')ﬁlﬁiﬂﬂluuﬂulﬂﬁf\llﬂﬂ')u

. o -{ - J Ad :
MUBLSIRAMIARYUNINAIY fp = Mc/l = 1512 ksc

1 o d
Hu7ﬂlliqﬂﬂﬂﬂﬂu1#ﬁ']uu']ﬁ711u AISC (bt < 6355” Fb)

Fb O.GF)( = 1512 ksc = fb OK
s A ] o
5.8Bﬂu'U'Uﬂ'linfBU‘IS‘H’JN(‘H?INLNUWI (Web)

U : ' o [} :
s udnu IARITEHINIMANUNUAY v = VQ/I

Q = 3.81%0.12*1.845 = 0.844 cm>
v = 132.71*0.844 = 26.79 kgfem
4.18
YupveIMTdon = 2 .
Anuarusadeusesmydeuiivey s miunadeuria E 60 = 260 kglom AT
iEoufiusyifussmadion = (0.707)(0.2)(260)=36.764 kgfem >26.79 kgfem OK
Ausudeufesu IR uLIHLIM AN 0.12 cm = (0.12)(0.4*2520)
= 120.96 kg/cm
anusyeImsidieust ey = 4(0.2) = 0.8 em
AUURVUIAYBINTIFON 2 VY. 617 5 om.
TLOLYN = (5)120.96) = 22.58 cm
26.79
iw:m{mnqﬂﬁuwlﬁ' = 24(0.2) = 48 cm < 22.58 cm
Fofuldmadeuuuin 2 mm oM 5 om f7302H1 4 om
6.A72908UMS INIA
dminiildaasanaddn idesn Aai < 1,850 = 0.1176 om

fuiu 1% W= 35 kg, WQLL) = 455 kg

A = 1003 * ( 5384 *2*1)+1/48(45.5)) = 0.111 em < Ay = L850

2.1*1006%4.18



I.LONG TRAVEIL GIRDER DESIGN

I/ 8 RQ/M

EN TN NN TN T NN TN TNT TN TNTNTNITN NN

e ;) ( )

7 \ ~

“ //,> v S
0SS m

! : i

10 m

W H191M0 : WU, Cross Travel Girder/2 = 2/2 = 1 kg

UY. hoist + HU.LTINA = 35 kg
UU. Saddle = 5 kg
S .
1.03% Dead [oad (W)
¢ kg/m
NN NN TN SIONENTNON NN NS

\d8n Ry (iU Redundant

i
1035989 Moment-Area 32 14

180
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2 RQ/M
B AOVININY IO TNV
/ )

S VL

2 kg/m
S R =Y et Vet e eV Ve VeV Ve Ve SR b

VAR A

T i /7;}7

A B= sw(2l ,]4 = _Swi 4
384EI 24EI
6 B =RpoLY = Rpll

43EI 6EL
A Ll (X a z
dasosiy B imanga duiu Ap = dp

Rp = 5WL/A4 = (5*2*0.5)/4 = 1.25 kg

NNFUMIVBIMTAUARD

Ra = Rg = 3WLB = (3%2%05)8 = 0375k

[¢]



N
N\
0.375 AN
5 0 |
‘ + \\\. ‘\\\
L \.\ -
\\ _ \\
~N
\ 0,375
1.25

0.03125

0.0625

18 SFpp, = 125 kg

MpL, = 0.0625 kg.m

182,
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138°

3 \'i (W)
w = 41 kg
| .
|
rjvv
,_4-/-\__ “ ) ()
/QCCﬁ/ . /C%%%7 Y4
oM
- 1.0 m -
! f f
R R
Ray B C

0.25/81

0.1875/E1/\ 0187575
0.125/E1 0.125/E1
0,0625/61

! %ESI‘EI
/},"\ L] \
N :
ST e

f

0.123/El 125/7E1



81 =My = 0.125/0(0.125)-1/2(0.0625/E1)(0.125)(0.125/3)=0.0155/LL
&2 =M, = 0.125/EI(0.25)-1/2(0.125/B1)(0.25)(0.25/3) = 0.02995/EI
83 =Mj = 0.125/E1(0.375)-1/2(0.1875/EL)(0.375/3)2 = 0.0436/EL

OB =Mg = 0.125/B1(0.5)-1/2(0.25/ET)(0.5)(0.5/3) = 0.0521/E1

04 =M, = 0.0436/E

85 =Ms = 0.02995/E

S6 =Mg = 0.0155/E1
Influcnce line for Ry nﬂé’mn Rp = »be/Sbb
Influence line for Rg

0827 10 0837
/”5?5/’/‘_‘\ Nad i
0.258 238
‘ //" + .
Al i | 1 NI

M,=0; 1Ry +0.5Rp - 1(x) =0

Ry = x-0.5Rp

Influence line for R 4
1
0726
‘\\0.4625
+ \05065
I % T\\\L } : 1
/ R S N Sy
Al 2 3 B 45§ «

0.0435 (0375 0024

Fy=0;Rc=1-Rp -Rp

184
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Influcnce linc for R
i
04625 -
I SR P SR
— -
A | = 3 4 2 &
ao24  0U37S  0.043S

AnA ' o 4 da 4 oo 4
mnusqﬂgnwwzﬁm max N support Wufe SFpax NINAYUICBYN support fuifissnn
v v v
A7UYIIVOT span N9 2 ¥4 WUIMOU IRTIERSHY

SFpax = 107 *1=107 kg

Bencling Mament at point L2,.3,B.4.56

Unit lood at M, M M Mg M. Ms Me

1 0.09075 00363 0.0223 -0.012 -0.009 -0.006 ~-0.083
c 0057813 | 0.11563 | 0.04844 | -0.01875| -0.0141 | -0.00938 | -0.00469
3 0.0258 0.03163 | 007744 | -002175 | -0.01631 | -0.01088 | -0.00544
B 0 0 0 D 0 0 0

4 -0.00544 | -0.01088 | -0.01631 | -0.02173 | 0.07744 | 0.05163 | 0.0258
) -0.00469 | -0.00938 | -1.0141 | -0.01875 | 0.04844 | 011563 | 0.057813
6 -0.003 -0.006 -0.009 -0.0l¢ 0.0cc3 0.0565 0:09075




0.09075

. -
e
Iaﬂwﬁmfoer
011563
//"—_\
-~ ‘\\\
Lo SRS\
als N B ¥ IR A o
0.07744
_
X Y 5= S/
N\ 14 WET A
A e u 4

Influence line for Mg

1 | ) ‘ I |

! T l ; ' jﬁ

e | 1

N Y% N N B e
082175 002175

(3

186
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Influcnce linc for My

—
o | %\1“*,
A t—2 38 4 5 ¢ ¢
Inﬂx_xgnoeb’nefor Ms
011563
/ \
{ ! | 1 |/ i 1 | \l
e e S P S
A 4 6 C
Iufluence line for M6
0.09075

9314 My = 0.11563 *41 = 4.741 kgm

SFi 1= 41 kg

Y1 Impact
I =50+125 = 50/1.67+125 = 39.5 % ¥ 30 %
W(LL) = 41%1.3 = 53.3 kg

Mypp, = 4741 %13 =6.1633 kgm
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SALL = 41*13 = 533 kg

Mpax =Mpp + My = 0.0625 + 6.1633 = 6.2258 kg.m

SFmpax = SPpL + SP L = 1.25 + 53.3 = 54.55 kg

Steel Design

41 kqQ

\/—-\N—\m/"\/—\f_\/-\/\ N\

A A AP

I
c ka/m
nﬂf\f\ﬁvr‘\f" 9/

'///.' y // /:/"
£ &5 ]
|
‘ 1.0 m
52258 kgm
s LU R

M
o)

wmzh’f'mﬁnﬂmmﬁmﬁmmn cross Travel Girder fiD

11270112412 mm Taedminia
2 . :
aswdnhunlszneudugdale uardl plat Uszneudmuuiazan

l.ﬂﬁ'?ﬂﬂﬂﬂlliilf‘iﬂu‘IUIﬂaﬂllﬂ.u;l’;‘l
nﬁ'zuwsaxﬁeuﬁxﬁaﬁufv = V/th = 54.55/0.12*2)(3.57) = 63.67 kg/cm?2
wiaemsitenu Fy = 0.4Fy = 1008 > 63.67 ksc OK
2.A529m0 UM onsdR handnusude 11n fy = 63.67 ksc
Fy = 0.6Fy = 1512
#30 F, = [0.825-0.375(63.67/1008)]2520
=2,019.3 ksc
nﬁwzmﬁnﬁzﬁﬂifufb = Mc/I = 6.226%2.025)*100/7.89 = 159.8 ksc

fb < 0.6Fy OK
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3.a573908uMI Inandeveslingu
VAU AISC fmuad bipd < 796.5/Fy
4/2(0.24) = 8.34 < 1587 OK
assnasuntsna v umanilna
WU IBUTARATIAATUTUNAIY fb = Mo /[ = 1598 ksc
mirsuseRaoey mumAIgN AISC @t < 6365/\/;‘;)
Fb=0.6Fy = 1512 > fo OK
5. B NUUUMIFBNTIN UM N UR (Web) HaSTEH MM EnUHuNE Y plat
- Ao lunas s e R v = vQI
Q = 3.81*0.12%1.845 = 0844 cm3
v = (54.55%0,844)/7.89 = 5.84 kglem
YWIRVBIMTITOY = 2 mm.
Mvuaswsudauyasmudauioas Wamivaradeusila B60 = 260 kg/em
susufouiivey veamuoy =(0.707)(0.2)(260) = 36.764 kg/cm
susaRuiion IWUHUH U ENVUIR 0.12 cm=120.96 kg/om >5.84 kg/em OK
ATV BIMTITOUDENTOY = 402) = 0.8 cm
AuLATIIRYEINTIFeN 2 uy. 817 S Y.
TEUSHN = (5¥(120.96) = 40 cm
15.014
sosvianniinafite I = 2402) =48 em < 40 cm
mrznsiulmadenng 2 yu. 011 5 Wy, Ssverri 4 sy,

Aususuluiuansussnumanusuueuiy plat v = VoI

Q = 4*0.12%0.12 = 0.0576 cm?3
V = (54.55%0.0576)/7.89 = 0.398 kg/em
A
YUWIRVBINTIVOU 2 U,

' a 4 o o 4 Y
nusmusufsuvesmaysuivey Idmuaadsuriingso = 260 kg/em
fusuieufisenIfvesmsifion = (0.707)(0.2)(260)=36.764 kg/om > 0.398 kgfem OK

) P '
Ausufeunoes I uuHWMANYUIR 0.12 om = 120.96 kgfem
4 '
ﬂ'J'IIJU'I’J'UPNn'ﬁl‘liUUUU’NL’{UO =4(02) =08 cm

a 4
TUUAYUIRYDINITIYOU 2 WU, 817 5 KU,
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TLUIHUN = (5)(120.96)/1.025 = 590 cm
usiszesianniigaiosuld = 240.2) = 48 < 590 an
mrzasiuldmadousing 2 v, o1 5 v, fvzesin 4 9,
6.NTATIVADUNMT 1763
A =__ (5003 (5384 (2*0.5)+1/48(53.3)) = 0.0085 cm
21*106%7.89

A,y = LRBS0 = 50/850 = 0.059 > 0.0085 ecm OK

4
.o 0LUUNITIFBUFIUTEIMU
54.55 kg

SFax
BMp . = 6226 kgm
UATFIU AISC AMuAlA Bt = 1680 ksc
v al A o 7 . 1
nisusufteuysimayeuiisandimiiy 1470 ks
Wpuseamaninnea  2"*2"*4 mm
A . 4
AONMIFOUVURBMIL YUIA 6 Y. NFINTBUMANRIN
A - '
anuenvesmsideuluafusasdiy = 54.55 (2*0.707*1470%0.6)
= 0.044 (¥ 05 u.uAnzdN)
o 7 <\ - 9
msssnuuutuTuuua aantinaudanuum)
- P t -
AUBAMTISDULLLABYY ¥R bevel AnaARNNAYBUNAY
U5ede T Fanseiwnidinnu = 6226 * 100 = 163412 kg
4.05 - 0.24
' o - '
uafhfimaieuudsvuaasaanunveslinaiu = (4)(0.24)(1680)
' = 1612.8 > 163.412 kg OK
9 3 1 y o a9 - y o
Fatiuer 189 iminusanniildnude 35 - ghmingen) = 35 - 5 = 30 kg

b d
farmeTeTzdsamu e
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