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Calculation Method of Transverse Internal
Force in Bridge Deck of Box Girder with
Corrugated Steel Webs
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China; 2. School of Civil Engineering, Shijiazhuang Tiedao University,
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Abstract: A single-box double-cell test girder with corrugated
steel webs was made to study the transverseal force and girder
frame deformation of bridge deck. In order to calculate the
transverse internal force, a rigid frame model was put forward
combination of test results and mechanical
Then, a

comparative analysis was made among the method described

with a
characteristics of corrugated steel box girder.

above and girder frame model and board model of highway
bridges. Furthermore, an outcome based on the comparison of
the three models and test results was presented. The results
of rigid frame model and girder frame model are close to test
results, the differences are less than 10%. But board model
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results are more conservative, the differences are about
20% . Compared to the rigid frame model, the girder frame
model is more complicated, and the effects of relative ratios of
web line stiffness to deck line stiffness on bridge deck

transversal force are considered.

Key words: box girder with corrugated steel webs;
transverse internal force; model test; bridge deck; rigid

frame model
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Fig.3 Experimental setup under static load
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Fig.5 Transverse stress distribution of bridge deck of midspan section under single point load

A1) P A 0 2 T 0 T A Ak A ) 7 g 268 %of
{ELER K » 32 55 T4 10 25 P 3 5 AR AR 34 ) 26K 1 2 7 262
X {E B K. A [RI I 8 0 50 T MR AR Ak o % ) 19 g 446 %
(ELBR /N T 1 A AL B B T 0 B » 340K T8 1o Al i
A o7 8 F A L
AT 20 T AR D8] B4 T Al (08 11D S 491
Rk 5 (L SHESR Mk T BB A BROT /A 46 Rt
FIXTEE, 05k 1 fs, HAb TSR i TR A IR,
ARSCHRCT 4
HEZR i 50 (B 38 TE A TR B 2 Fr) L
A AT I ARAG R S5 R SR ) 2 R P
ST A FH R T AR 1) P9 T BT SRR R A 2 R
IR P25 R T O AR AR S R S5
J1 2 FRBA LU T LA - © P 80 A s A2 5
it W BE ARG, RJRTES T RRARAE S B4 B 20 6 B AR 5

x£1 TR THEEEREAN
Tab.1 Transverse stress of bridge deck under

loading condition T MPa
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FETRAESIE i oh RN LA W 2 B B e Aty R B
R 2R B, AT AR Ry S 1) AR FE A5 44 L ) B AR 32 7K F
17 2R AH RAEZR G5 AN B A HESR G5 A0 Y g 2 2Lt
R TR J1 2 AR RIZR R b BT (BRI AL
M 2 RRIFHA NI 4544, 384 78 0 BFE T A
Rp= B AT , SIAE AR S AP 5T
Jit L W B ER) AR TE 3 B ph 47 R M Sl 2 R, A ) R
FLAE R 1\ BY 3 A0 RE. WIS by THOR A0 AR 2 A A
AL TR TR ARSI IE 45, W2 B RS B R 18 32 %
NF AR AR AR SR AR TR B9 458 AT A 2 AE A
TR RAEZRATL 5 NI AT A 0. 1 S5 i 4k
B S 7K T 45 4R DL 5T B RE ) ok R % i 3
LT 200 A7 TR A DA A 2R 45 4 v K A of B g g —
BRAR » - ELRE A AT THI AR ) ST A 1 10 A SRR SZHE.

BT ER=FEWRRE B K255, 25
K =0 2 BT AT s LU IR R 3 S5
AR AR ) PAL 0 R AL TSR Y K 5 3. R AR
P BIHESR S AT 35 B340 SRS B SR 21 ). WIZR
H6E BN ] ST AR5 3% S AR B B B S BR AR B
AR T JBE PR B AR 4% L PR 85 i 7 2 ]

8b.c Fr7n MIAREY L, SR G54 0 245K AR 07 1 B AT 7%
HEER.

Rk IR e 1L o =B R FEAT 315, [R] hRs 3
HRLO T Bty B B S A B R T N AR B, % 2 45
H T PR T BAR SR Hob h AR R TR S
JEAR ) PR IR, £ g B2 S IR AR 5 PP REAR G 0
ZRIB]HE, TR P 4 3 2R FH O AW R AR B4 B 2 i 0
R L0 11T A8 | Bt 40 IR A S A U i 3 2
MO [ T hnEAE. Al & P BVE AL EIS7ER 8
T .

*2 HBESH
Tab.2 Parameters of test girder
FEGFPR h/m I/m P/kN
HFRRE 0.315 0. 508 5.0
HFARE 0. 375 1. 200 25.0

K 3 NUNTE 8 Fr7n =M RN K5 S I A TR AR
BRI (AR S RS REED. Hod, KB E R 4
TR A A 7 Ak 4y TOOAS A T oz 7 e 2 A0l 4
BRIE] A 7, BRI Sa w00 11 AR B2 77 26 36 {EL A K
(B AL S AR L PR A ) P9 F0 4L

HIZ 3 AT, W ZRASE B 4 SR HE A B 7 55 45



FaW

B A DR AR SR AR 7 N i T R 473

RGAEAE BRI, FI P& 55 & M EEYTE
1020 LLA. RIS HS HE SRR B I 3 45 R 5 ik I
AR ZETE 200 404, LT L, A A GRAB RL RN
ZRBRBY TR R A SOAR -5 3 SR 2 T 5 B 4
ISR {H.

®3 TRERALENFERERNS

Tab.3 Transverse internal force of bridge

deck at loading location kN + m
BRI
RERFNE aERAE RIE MRS R {E
LAl B SRR
HpEREE  —0.82  —0.84 —0. 98 —0. 81
HMEWE  —1.60 —1.63 —2.02 —1.49

F R I B 45 2R P A RAE SR AR TR Ak R A
1T BRAEFH T A A SRS W 2R AR (0. WA 2
[F) 6 SRAE SR B — e, R W] A% 1B B T A R W 2 M
JE 5 TR BE - TAR £ M BE BE BN TR B = THUB A ) A
F R

it bR A AT MR T B A HE 2R A A vk
R RS R B AL 5. O T 3E A T EE R AR
A R AR T AR T 55 B O BB ) SRR AR Y
CHEZR MM ) SR 1153346 R THT AR B8 1) AL ). 2
FE AT AR T 2 T W RS R ) T A R A A ST T
Bt 1) A 4 g At A BN

M, = M; @D

A M, AN IS S B0 B T AR 1 P9 D 5 M
A Y B AR R I ZR AR TR0 B30 B A T AR )
M.

R RIZRAE R 5 45 R S 3 E AT AL H AL
36 E RGO LY L ISR 4 TR,

®4 AXNESHEEEER

Tab.4 Comparison of formula results and

specification values kN * m
N A3 JTGD62  HAER
FAGEFNA W 2004 o AASHTO
HFERE —0. 84 —0.90 —1.03 —0.85
FARRUE —1.63 —1.71 —1.82 —1.66

F AP T R AR DB SRR R N
KR 45 E R 8 i 45 3. 95 B A BR AT R
JWW(AASHTO) Mt B4 R AR EHFRAEM
0%, HAE BRI BT B REATHE
s RO EEY/NFRIEE. AR EZET
W ZRARTE X5 455 THD W R 5% 5 TR LR 40 L H AR Fn 3
] R 3 ) A9 T R AN A 87 35 SR 5 B AR T A T AR
FISENA DA T3 2 AR B R E R IR & 4 1 (2 S R T2
WA AR AN,

3.2 EMWEMBERGERMEEANITE

LA T AR A 1) P g 4 A SR 1 ko 468 A T 22 i
0 TS PR TR R AR AR AT 2 » 85 5 SRR AL A T
AR AR R W BE A7 AR AR R 22 5, MU 22 53 2 1 UK AFF
T AR PR S ) 2 SRR . A 9 T M B A 1) 9 T 5 1
B AR BE A 5K, BT LAATR THI Al KRR 1) P ) B R
I AR 29 3R AN [R] T A2 AL

MBS B SR L Bl R AR R E A8 0, I AR B 2
P B2 /)N » B AR 55 T 4 4 P B G D/ B g o T A
P ST D855 o DU S JRE R S0 A T AR 4 52 TR 2 S B A
FPPR 7 o of T2 75 T A 2R T B S A A A B B Y
A AU ) 32 RS AR S A B T AR 1) 3% 7 B
7 T AR 5 AT AR DAL %o T 45 A A 3 B
55 3 JRE AL 4 R 2 O BE AR 45 5 AT BB R A AT £
LR BE OB T B [ 32 RS

FT R T EIE AN ARAE A A [ A
TR I BT B 0 B TR AT AR LU T 4518

TR AR R AR T AR B 1) A T K (D
.

4 Zhig

(1) BT B A9 RS TR 1 Al P A6 15 3% 0
RF P o T T I A A U T 2R 4 A o B
AT S AT o 45 TR ) A [R) I A T B [
TI AR A RAME SR AR T A

(2) il =Rt R B RT H oA, 32 1 TR
PRI AR AT DI CREHEZR 73 A i R 58 BOE AR AR
R TP T AR AR 1] P9 0. WA TR S — b 45 44 LE
et I H R AR B Y B B AS R TH AR B 1 2
FRETHBERL, 5 08 T BOE MR AR NI SRS+
THUAR R M BE EEAEN TR 58 - THUBRRA [ P 0 B2, G
TR AR SR AR SRR R 5 R B R A R &
&, I B/NTIREBTAL B ASHEANSE E A,

(3) X T 2 W A4 5, AT 8 B e 6 AT e 437
B BE AR T AR 17 32 RS o F AR AR 22
YRS A A S IR SR 7R JBE R Ak ) B 4 JBE 1Y
A AU ) 32 RS AR S A B T AR 1) 3% 7 B
. ] R FH 2 T SR Y ) 307 T2 B IR AR A SR AT T Al
B A RT3 A 2 My =M SEATHF AR 1) 25
FHITH.

&% 30K :

(1] 2 Brti-iREE L & 4SBT RE M. Jb . ARZE



474 [l BF K 2% % iR(H R B % B B4 H
H Rttt , 2004. Natural Science Edition, 2012,42(5) ;940.
HUANG Qiao. Design principle of steel-concrete composite (110 2Z=MEE, 30, /K, 4. TN IR 68 + 40 & 3 Rk 45 1 ik
bridge structures [ M ]. Beijing: China Communications BAFSE[]]. THRE2%,2009,26(6) :141.
Press, 2004. LI Shuqin, WANG Wenwei, WAN Shui, et al. Experimental
[2] e ARILAERZEI. JTG D62—2004 A MM IBEE + K study bond behavior of interface between old and new concrete
W BB EFWEITABLS]. bt AR E MW composite beam under prestressing forces [J]. Engineering
*t,2004. Mechanics, 2009,26(6) : 141.
Ministry of Transport of the People’s Republic of China. JTG [12] BEeE,&h,E EERNERGPRE]]. T ARTHES
D62—2004 Code for design of highway reinforced concrete and ##%,2013,46(6):97.
prestressed concrete bridges and culverts[S]. Beijing: China NIE Jianguo, ZHU Li, TANG Liang. Shear strength of
Communications Press, 2004. trapezoidal corrugated steel webs[J]. China Civil Engineering
[3] ELGAALY M, SESHADRI A, HAMILTON R. Bending strength Journal, 2013,46(6):97.
of steel beams with corrugated webs[]J]. Journal of Structural [13] Z=s7ig TR, PDER. I W R BTHEaE T[T ].
Engineering, 1997, 123(6); 772. BRI . AARBIEAR, 2015,42(11):56.
[ 4] BAKHT B. Simplified analysis of edge stiffened cantilever slabs LI Lifeng, HOU Lichao, SUN Juncui. Research on shear
[J]. Journal of the Structural Division,1981,107(3):535. mechanical property of corrugated steel webs[J]. Journal of
[5] s, okakH . A5 IREE T AR AR AR 20 17 52 1 A 30400 A 96 B Hunan University: Natural Sciences, 2015,42(11):56.
SIHTLY]. WIRE R B2 HARBLAERR, 2003,30(6) : 82. [14] KRISTEK V. Theory of box girders [MJ]. New York:
FANG Zhi, ZHANG Zhitian. Effective distribution width of the Wiley, 1979.
transverse internal force in R-C box girders with varied section [15] ZH#EE.N-BETHSREH A% WS SNAM]. b5
[J7. Journal of Hunan University: Natural Sciences, 2003, 30 Bp2E R AL, 2005.
(6):82. NIE Jianguo. Steel concrete composite bridges[ M. Beijing:
L6 D7k, A, XUSUFH. FTF 80T 1N R 5 A R BB R China Communications Press, 2005.
W32 AR A FREELY]. H AR TR, 2012,45(3) : 35. [16] XIE%. HELMHRIMI. R . NRISE ik, 2005.
FANG Zhi, ZHENG Hui, LIU Shuangyang. Plastic analysis of LIU Yuqing. Composite structure bridge[ M]. Beijing: China
the lateral effective width of cantilever slabs of reinforced Communications Press, 2005.
concrete box-girders[ J]. Journal of China Civil Engineering, [17] ELGAALY M, SESHADRI A. Girders with corrugated webs
2012,45(3):35. under partial compressive edge loading [J]. Journal of the
7] %A, BHEAR, b E 4. G-M B 7E48 JA% T AR T8 Hh i B Structural Division: ASCE,1997,122(4) : 783.
LI RIFF R 22440 . HARRLAERR, 2000, 28(3) : 353. (18] #Rme, sk, =5 p e . TR 7 VR BE + 48 B2 1 245 B0 W B 3 4
XU Liping, HU Shide, DU Guohua. Application of G-M method WAGLT]. TR 1%, 2015,32(7) :95.
in analysing the deck of box girders[J]. Journal of Tongji XU Xiangfeng, ZHANG Feng, WEI Chenglong. Stiffness
University: Natural Science, 2000, 28(3):353. damage assessment of prestressed concrete box-girder after
(8] &h#a, 47/ B, kR, Wi RS 55 B ML N A cracking[ J]. Engineering Mechanics, 2015,32(7):95.
FRICAHTLY]. HE 12274, 2013,30(4) : 549. [19] Z=spi, £35, XK. WAMBINL J7 B8 M E 2 & 48 R4 AR
ZHONG Xingu, SHU Xiaojuan, ZHANG Haoyu. Finite element VEREWFZELT]. WITE R 2F2p i . B ARB- IR, 2008,35(5) ;1.
analysis on transversal frame-effect of prestressed concrete LI Lifeng, WANG Fang, LIU Zhicai. Study on the creep
box-girder bridge [ J]. Chinese Journal of Computational behavior of externally prestressed composite beam with
Mechanics, 2013,30(4) :549. corrugated steel webs [J]. Journal of Hunan University:
C9] XI¥. WIBMBEARA ARt M N B KRB AF 5 [D]. Kk Natural Sciences, 2008,35(5):1.
WK, 2009. [20] &3, by STBG MR A8 R s (M. b : ARZZHE
LIU Qing. Theoretical and experimental study on the transverse H AR, 2008.
internal force of the composite box girder with corrugated steel GUO Jingiong, FANG Zhenzheng, ZHENG Zhen. Design
webs[ D]. Changsha: Hunan University, 2009. theory of box girder [M]. Beijing: China Communications
(101 X4, it ULBE . e T0 SN BEAR 4G S THT AR A% 1) P4 0 3 B RO RE 2R 53 Press, 2008.
Mrak[T]. R K2 HABIERR, 2012, 42(5) : 940. [21] BM=. PRI SITREIM]. Jb . ARZCE AL, 1986.

ZHAO Pin, YE Jianshu. Frame analysis method of analyzing
transverse internal force of the deck of box girders with
corrugated steel webs[J]. Journal of Southeast University:

CHENG Xiangyun. Theory and calculation of the beam bridge
[M]. Beijing: China Communications Press, 1986.





