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ABSTRACT : Cross-beam in the existing temporary bridge system is usually installed to prevent the lateral-torsional
buckling of girders and to promote the construction efficiency. However, most of this cross-beams are connected to the
girder web by bolts, and therefore, gravitational load resisting capacity of the cross-beams are negligibly small. Tn recent
years, new temporary bridge system, in which the cross—beams and girders are connected to resist the external loads as
a unit, was developed. In this paper, we present the experimental and analytical study results pertaining to the
structural behavior and load carrying capacity of new temporary bridge system. From the results of study, it was found
that the continuous cross-beam increased the flexural rigidity and reduced the maximum flexural stress in the girder. In
addition, it was also found that the new temporary bridge system developed is more appropriate for the application in
the long-span temporary bridge.
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LM 2 o YABHEE FEYE F APEY E9 R, 2%
o] A&A F7el| whebd "EU M 2 S, Al
agel whska Al BN B8R L BEdl e QNmRY fe wg ASdos ¥ Ao o4
S7FER 9leH, ol NEd =29 Al % &4 FAL g ®ak oz} o)r) 2oz Buish S L 5 5
S7ketaL vt w3, 1= o] vkl 7EE & o 93 w29 44 w i S0 Eddo] opHn
2 3 u¥ 7E2E0] =935 o fAHt ZesH e 7hed ﬂ%}?)r 2 7EEY 57 AGS AA 23t
AT ojH g AM dAnFE GAHeR AduFE 4 A7 £43 AAFE 22 Yolo] & 4 9t} A2 A
=Fuge] fHeag S4HAY gl o|FER, A3A 719 =32 ﬂ%hﬁro]: }\]Z]-o] 958 Aoz ¥ 9o
Note.‘—Dviscussioril open Elr{til.A;?lil 30, 2913. This. ma.nuscript; f(?l‘ this j}\]gi_,lk o) Lg}g} %:“]};];dﬁju:;zjj{ 1:2]‘%71
paper was submitted for review and possible publication on March 20, u-T o =4 - =%
2012; revised July 12, 2012; approved on September 25, 2012. 9 o= X&HoE ZE Aog dAHn waka, %
© KSSC 2012 Aop AFEAT AANE BRT & Y AR
* Corresponding author ek 71e7E Eg AEH R o] Fojxjof & Aolrt.
Tel. +82-2-320-1479: Fax. +82-2-3141-0774 NG =T ARdel Aol R oF

E-mail: sjyoon@hongik.ac.kr

sEzTass =23 M4A 53(5F 1208) 20124 108 HHI



13} 7HH‘°1 olﬂi?ﬂ *@«1 B"bﬂ—— 4‘?:‘
A71ee) B E AAVIET B ATl
W) olFobln Atk 591, BRI BL
o w 4R YATEES HEE B FAS QAGE
Bh SR g Al ASRe s ApdEn sl

L & PNA o8-S BERog ZxEy FREQA @
T 27 B TERH A 9 AR EeMRE
Mg R Az %ol‘Ho gt ol @ zAAM JAlmF
o glor, A2 JdAY 2RE T
Agses *H—%LZOH neA —“%M% T =S T
AN o] Adse} A B gk o] Arelide gl

F el @ 29 24, 295, A 7HH‘54
iﬂ?‘ﬁ 7NZEE ol 8% dMmd Ut T2H ATE

>1£‘ ruz Rl

T AHn Qe e 9 HIY w9
o 48 HE72S 0|43 39 EdA ANE o83 473
7 284 QA nF T So] AMgw okt U HER
S A1eg QA mEe gutd oz A A meol BhH,
et AL 26 AT 2 St folsid aEy A2
AR g g 277 ZUH T 9 ke o A
2 ANTFe AT IAmFe] A4 73% 1%01

AtEle ez HriEz 9o} HE I URE A
Hell njg] 8L =Yl dEE AdATE #ﬂéﬁ_ﬂﬂ/ﬂ
:r_tno] gagq g}@:}

al 52 olg3ed Ay A
lezq_i naAEaﬂ :‘i;:’— 5?3%1{— Hlolu 73A) e} tﬂﬂ
E9 A8H EAL olgdld AUE AdgezN o
MERE de 99, 24 Addl Zd2dA 35S le
dfd ZY1EYAE TUFoIHN AT &L TN

2 Agun g Zese
3

Ede 2A 710E <+ gl ‘I}E‘rfﬂ R 7‘3 *}%Jé &

A aide At dRigrke E7lsH, 71 3

MDY o 2 AE e B3 30l ko A3

oA Hxwd Eejeim, g 73] A88 B AAA

Haly] ojgnt. =g 4

E‘:q;\Eaﬂ/\Eﬂg] &4 Sol 2age
3 AN 5 FAAeT 2.

48 @] 99 32 moar

TEHME B3 A 2 EL A

% ok AANINE FURES DAY S2RE o8B

Az FHel HL(CAPETH)E

3. YA JIZEE 0|88 UM wT

24P N20E 0§68 IAnFe Lelrsyre ¢
230) glo] HYBE T2 Aeacks Zd A QA
T} AR S BT FHE Fenh 3, GAME
A% ARE HAn 2BE IAZ 84D § 43R

< 2 Alge] grsE oIt o YNZHEFR Fig
1ol vehd wleh o] 71E dAlmPTe 22 AY R
dAgE 7tEEIE A8, TheE AR ] AAjd
o wetd, ARy B3 ALHE shgo] LA

k] 7].&3—‘- E‘B‘H _]‘J)_.Z'-_T?qzjl-ﬂh'ﬂ: 0Z _‘?‘_/\]-ﬂoi A]-];HZ—] ‘],

ol Astele FEY A 2Ask= v?%"é waAZ
T °1‘3} v, 7)E dXmRY] AS VIEEE FE ATY
3-v|Ed 3= (Lateral-torsional Buckling)< 3311‘5‘}71 93k
B]2)x]Z o) (Unbraced Length) & 74:A1717] 8] Ax|=H,
At BR9] FAR EERZ ZYEY] wTol FFetE
= AEAZPRo R 7| e TEE AEeE g &
oh. ANSI(1995) “ N E 5~Tm3Ee] 71228 A8
v} :%]"‘HHE =2 How 07(] oJ-'—-q.

UAE 7I2EE o] 83 YAMIEF FHE FRAY EEF
7= B3l A FHH fAked €—€"7é o] 7Fs3HA R
Add] ek 8 AdAeE Zaxzlozyn 7t
A w3 7hsA AT o] IAuFE NIEEE UA
337) 93l Fig. 20 Jephd wie} 22 }EE At} HEE
FHE 2=t} Fig 2944 7128 909 4571 A AR



ARG, Fhzne FEEAAE Ar Bio ping

o
ZEZ Agdle] 429} Z, 2R duzkad o 3
Ad B

9 e Hasb) dd dnEUAE
+2u7% A,

Fig. 1 Temporary Bridge Using Continuous cross-beam

Fig. 2 Connection of Girder and Cross-beam
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Fig. 3 Comparison of Connection Systems
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Table 1. Dimension of Test Specimen

Girder Section| Cross-beam No. of
(mm) Section (mm) |Specimen
New Temporary 9
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x13%x24 x10x15
Bridge System
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Fig. 4 Test Specimen of New Temporary Bridge system
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Fig. b Test Specimen of Existing Temporary
Bridge system
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Fig. 6 Rotational Stiffness Evaluation by Experiment
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Table 3. Dimension of the Structural Behavior Test
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Table 4. Comparison of Experimental Result (Case 1)

New Temporary |Existing Temporary
Bridge System Bridge System
Exp. |FEM| @ |Exp. |[FEM| @
T|e ||| 2 |®
Stress =
(MP2) 48.3159.4|1.23 114|459 4.03
Girder Disp. {mm) | 14.9 | 19.8|1.33 | 1.1 | 15.2| 13.8
1
Ratio of
Lateral Load|0.154|0.188] 1.22 [0.035]0.124| 3.58
Distribution
Stress = - - -
(MP2) 104.5] 99 |0.95(163.7|138.8| 0.85
Girder Disp. (mm) | 28.4 | 28.7 | 1.01 | 456 | 35 | 0.77
2
Ratio of
Lateral Load|0.332(0.313]| 0.94 [0.498|0.376| 0.75
Distribution
Stress
(MPa) 111.8) 99 |0.89(138.2|138.8| 1.00
Girder Disp. {mm) | 30.5 | 28.7]0.94 | 40.6 | 35 | 0.86
3
Ratio of
Lateral Load|0.356(0.313| 0.88 [0.420|0.376| 0.89
Distribution
Stress -l = -
(MPa) 49.7159.3|1.19|15.6 | 459|294
Girder Disp. (mm) | 14.9 1 19.8|1.33 | 3.2 | 15.2 | 4.75
4
Ratio of
Lateral Load|0.158(0.187| 1.18 [0.047|0.124| 2.62
Distribution
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71 F(STEF 1)

— ) —

Deflection (S, mm)

G1 G2 G3 G4
Girder

(a) Maximum Displacement at Each Girder
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Stress (MPa)

Girder

(b) Maximum Stress at Each Girder

Fig. 18 Maximum Displacement and Stress at Each
Girder (Case 1)
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Table 5. Comparison of Experimental Resuit (Case 2)

New Temporary Bridge | Existing Temporary

System Bridge System

Load Disp. Load Disp.

(kN) (mm) (kN) (mm)

Girder 1 50.2 9.7
Girder 2 155.5 172.4

— 1.267.6 851.16 ——

Girder 3 156.8 195.9
Girder 4 46.9 14.3

o
M
rHu

71E drluFe] Zl2Ee R 7ne dHEHREe
WAt Alge] ge8de gHEs] Hd dAlsta glew,
o] 7l2le AW BFd AAsHe ARG 2E2 ¢
dake WS AMSSka rh E3, FENE s g
APdee v A2 2oz WEL g 23y JiRR
o S 3 skeel AR AstEA o 4 Atz
S BAE F A=E 9T dAluFe] A AAdE Ht
St} o] A7 AEA ATE dAuFel g 72H AT
2 slsdgdsEe 48 3 TR TE B AL B4

K

=

FE Adsid Azeln, Ao g did ssdgsEdE
d 7IZE SREAAE AdY] FHRAALG o

dake P AHStn ok o] AZ2RY HRE BE
g 71E el wig) of 7.2 2 Aoz E9ly

AL, dAE 7IREE T skl ade 7IE U H

¢

N
i
i)
o,
i
b
S
b
b
A
Ol
o
ul
=2
ol

iy
_QL
re
ol
N
o
o 4

71E Al

=
o ERE FAAL(F), (FMEIA, (HEWNETH
AL CAP A AMTF Bl dd 723

568 s=z7=xsts =27 Mud 55(=d 1208) 20124 10

ATH7E d77e dA7Hl Adez FPEen, A7 A
el =R

& 1 2 S(References)

1) o4, HE Y, o188, #+5(2011) €AF 7t
E2HE o] g3 7Mdnge) 728 AT, 20114 ot EF
55| 7 |stsths] =28, tetE=Es], pp.1072-1075.
Lee, KY., Choi, H., Kim, E.T., Lee, D.H.,
and Yoon, S.J. (2011) Structural Behavior of
Temporary Bridge Using Contitnuous Cross
Beam, Proceedings of Korean Society of Civil
Engineers Conference, KSCE, pp.1072-1075 (in
Korean).

2) o), oJ¥Z, FEF, &FoF(2012) €AY JIEEE
ol &g M gk A¥A A, 20124 =
Txets| shetls 2EE, d=77283], pp.35-36.
Lee, K.Y., Lee, Y.G., Joo, H.J., and Yoon,
S.J. (2012) An Experimentsl Investigation on
the Temporary Bridge System Using Continuous
Cross Beam, Proceedings of Annual Conference
of Korean Society of Steel Construction, KSSC,
pp.35-36 (in Korean).

3) BA=Z(2007) Tall-Beam 7MdmzFe] +2AFd T
AT, AR =, S Ea.

Hwang, I.H. (2007) A Study on the Structural
Behavior of Tall-Beam Temporary Bridge, Master
Thesis, University of Chungju, Korea (in Korean).

4] 7T(2010) H-870 3% g g5ae 71
wEE ZAEGA AY AF 7, S=UTFEEER]
a7k =EE | A224, 3%, pp.27-31.

Kang, C.K. (2010) High Prestressed Plate Girder,
Journal of Korean Society of Steel Construction,
KSSC, Vol. 22, No. 3, pp.27-31 (in Korean).

B} BAE, olsA, oIy, AERH2010) B £x2e

2EHANTHS A 43 Heat 7Mn®, S=ZATxEs|
x|, e=737783], A22A, A3E, pp.9-14.
Jang, J.H., Lee, S.J., Lee, SW., and Kim.
J.H.(2010) HEAT Temporary Bridge Using
Multi-Stepwise Thermal Prestressing Method,
Journal of Korean Society of Steel Construction,
KSSC, Vol. 22, No. 3, pp.9-14 (in Korean).

6) ANSI (1995) Short Span Steep Bridge, American
Iron and Steel Institute.

7)) &%8, 249%(2000) ¥ATHHED) A 712E
7t gl R mAe 9%, S=UTERESlEEE,
=783 A18¢H, A5, pp.535-541.

Yoon, D.Y. and Eun, S.W. (2006) Effect of Cross



Beams on Live Load Distribution in Rolled H-Beam
Bridge, Journal of Korean Society of Steel
Construction, KSSC, Vol. 18, No. 5, pp.b35-541
(in Korean).

(8] #w(2012) CAP HAIF 7Mdw# T thek 724
ATH7F A, ATFEDM, Fddy 74 Arled
A,

Yoon, S.J. (2012) A Study of Evaluation on the

9]

UHE 7IZEE 0188 YATBY FXH HESH

o1 o

Technology, Korea (in Korean).

Z2ERH2001) 9% 0% B2 FHY A g wE §
A8 F8 AT gk A, AR, At
e,

Kang, D.M. (2001) A study on the transverse
distribution behavior of composite girder bridge
in the applying the external post-prestressing
method, Master Thesis, Seoul National

Structural ~ Behavior of CAP Long Span University of Technology, Korea (in Korean).

Temporary Bridge, Research Report, Hongik

University, Research Institute of Science and
2 ok: 7]& A uHL 2 AdY IHEHFZ S WAL AT 84S R 8l 7IRRE AXstx Yl o] JIREE
S22 Sus, 29U ol A AVIel B FE Ao Bisln . et 32 LA N2uE Gegeni A2us
SEAYRAZ o] &3t drlwFo] HT AL vl it o] Ate AEA MEH INnFe] i +2AH A% L dEHEEES A 2
T2 55 B8l AL Bt dAR d&E JIERE o83t YA wERe rtREe] S ] 35S FEAYUR Biksle] A
of WA HUESEE arTln, AYY E34E ST Rz ERlE AT dAmEAE e Aoz dddHg.
8 M 2ol dNuF A% V=R ALy, HEW, 724 A%

P =27

1203) 20124 102 569

24 53(5

I






