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Fig. 1 Schematic diagram of model Fig. 2 Diagram of cross section size (unit: cm)
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Fig. 3 Diagram of diaphragm size (unit: cm)
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Fig. 4 Diagram of deck slab size (unit: cm)
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Arrangement diagram of measuring point

Fig. 5

a) Arrangement diagram of measuring point of top slab
(b) Arrangement diagram of measuring point of bottom slab

1959950, 42 48 48 42 e;aagza{

| ] | ] | ]
L L L
1 2 ¢ s e 7 g w on
1z 135 1+ 15 16
FH | P
¥

47 | 48 4.8 -'1.3 |
Rl T
Lé- ;l,lflé-

B 6 i A I s A R PRV 2 em)

Fig. 6 Arrangement diagram of measuring point of cross section(unit:cm)



54 T TR A% < 3 5 1l 2 A TR B T X R BT 5 505

1.5 mEHFE
1.5.1 BE&EdhE#H
SR FFLAT, 38 2k 43 e 22 SN M BRAL 7 1 /N5 Bk 43 % v RE AR B 3 AR Ad . R T D
o7 300 R /NTE N 7 s A 25— AR R B B . A A I Ay 52 v e L a6 e A v O R S R L AR AT AT
B K I 7 fiR .
1.5.2 BREmar
SEAE MR AR L 7 TB0CE P 4% ©8mm AR S5 ARIE AT 2RI AT . SR 5N R ) A5 TR Ak A X R b A 5 A
TEPG A IR LT 2R SR B BRI B ROST S 2 X4 X 32em AR ifE T Ry 2kg. QAL 8 7R

s

SR R LS R

Fig. 7 Schematic diagram of vertical concentrated load Fig.8 Schematic diagram of vertical uniformly

distributed load
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Fig. 12 Top slab’s stress diagram of section [ - | under concentrated load
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Fig. 13 Bottom slab’s stress diagram of section I - I under concentrated load
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Tab.1 Stress of sections under concentrate load (unit: MPaXx10 ')
o -1 o 1-11
i & LU IR Bk SR HIR Tk R Bk S AH Rtk
B 1 0.10779 0.05230 0. 08560 —0. 48430 —0. 24180 —0.29619
e 2 0.14821 0.16330 0. 15036 —0.52312 —0.56160 —0.58298
i 3 0. 44879 0.48011 0.47320 —1.00907 —0. 98080 —1.02440
4 0.47293 0.51350 0.50249 —1.05569 —1.01920 —1. 08510
5 0. 18010 0. 18570 0.19520 —0.61227 —0.61640 —0. 63361
i
i 6 0.16002 0.16310 0.16163 —0. 64855 —0. 66560 —0. 65889
7 0. 25666 0.32150 0. 28325 —0. 88631 —0. 85660 —0. 83915
8 0.61649 0.63210 0. 65215 —1.56951 —1.51040 —1.53290
E=N 9 0. 60084 0.62280 0.62818 —1.54746 —1. 48940 —1. 38090
ig 10 0.27526 0. 26540 0.27114 —0.95253 —0.98210 —0. 96051
w 11 0.21230 0.08220 0.09708 —0.81290 —1.00020 —0.98124
12 —0.67283 —0. 76440 —0.71248 1.46252 1. 62500 1. 69879
13 —0. 25000 —0.30210 —0.27918 0. 85430 0.90200 0.92751
K
W 14 —0. 24146 —0.22810 —0.23304 0.97862 0. 95570 0.93211
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Fig. 14 Top slab’s stress diagram of section Il - Il under concentrated load
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Tab. 2 Stress of sections under distributed load(unit: MPaXx10 ')

o -1 A 11-11
A& | A PR B A ARG | ARBOE SLRH A BRICE
B 1 0. 43861 0.15201 0. 18201 —0.24231 —0. 27300 —0. 25563
T 2 0.48211 0.44231 0. 49883 —0. 25456 —0. 36400 —0.30210
L 3 1. 04842 1. 04607 1. 10810 —0. 44583 —0.46420 —0.47109
4 1. 08080 1. 01660 1. 07680 —0. 46645 —0.48430 —0. 49025
) 5 0.47203 0.40012 0.42001 —0.30118 —0. 33300 —0.33293
iﬁ 6 0.40587 0. 36820 0.37095 —0.33034 —0.33760 —0. 34820
7 0.57330 0.56601 0.59282 —0. 44040 —0.40320 —0. 38219
8 1. 27068 1. 34073 1. 29210 —0.72748 —0.70100 —0.68528
B 9 1. 22343 1. 23023 1. 32460 —0.72052 —0.69010 —0.67109
T 10 0.53663 0. 42300 0.47210 —0.47782 —0.48520 —0.45322
L 11 0. 37325 0. 09930 0.13982 —0.41842 —0. 39260 —0.41042
12 —1. 64661 —1.55200 —1.45620 0.63443 0.70230 0.73514
13 —0. 72066 —0. 80321 —0.78633 0. 41745 0. 48250 0.46196
ff 14 —0.61243 —0.63216 —0.62284 0. 49846 0.52030 0.49626
- 15 —0. 85666 —0. 81204 —0.80236 0. 70155 0. 72980 0. 67820
16 —1.90161 —2.02330 —2.11149 1.16712 1.09000 1. 06840
=1
1
fif [l I
H\Hﬂ‘\-‘\-‘ I f(_,""
'\HJ—//




510 ;K (2006 4E) 55 21 4

' s

. 1

! I. —f— 1,

! ' TN L)
TR L I
.

4 A =

16 XA far 4R AE I BOE T - T TiAR Y
Fig. 16 Top Slab’s Stress Diagram of Section [ - I Under Uniformly Distributed Load

- "rm g
T |
o
I - B -
T -
- ' . g -
o, - — ] .
- " (L
L 1 m L
LAt .'5
' -
. 1" ] s L

17 B ter 20 F R AR 1 - 1A N )
Fig. 17 Bottom Slab’s Stress Diagram of Section I - I Under Uniformly Distributed Load

=Tk "1

. . i

Rl |
-y ¥
- as .-, == 1.°-
e -t ol . " -

. = LR -

o s .'
- S .r .I

LA

1, ., r
L., —
- d . - o M --

Pl 18 Xyt far 2 4R T i 11 - 11 Tk bz )
Fig. 18 Top Slab’s Stress Diagram of Section [I- I



o5 4 1 W A . 4 S il 2 40 AR AL IR T 5T 511
Sm
1 . .
11 -
L - — .ok
I I... l:.... *-.._1
[ .
L T . -'-"E----— e
. L L LLI LY
N 'E =
1L |
I v e
1 I- 1 In - B

P19 XAty 4 /E F T T 11 - 1 AR
Fig. 19 Bottom Slab’s Stress Diagram of Section [l - [I Under Uniformly Distributed Load

2.2 GROW

(1) A BRB sk 5190 (8 DA AR BRIT T A 45 W) & B4, 0 ) e 5 30 6 A A 33240 1% e K I ) 1 4+
B HAF A, AR AR R - I TR e KN ) i (I 6 8) A H BB 5 SE e (il R A 22
A4 Y, oA foe RN ) R IR 22 WA K, B AR SO L R R TR K,

(2) TCB S 78X FR AR v fif 8340 2 X6 R 1 A5 Af 4804 T ity A 5% P9 0 A9 LB 02 3 B A0 £ K

(3) W TA RBOENFARAE 1118 0 ) B e » 20 3 AR 5 88 ] 87 D) AR B (e, = 0D S48 T 4R 15 19 B
KR B 5 38 W (B AR 20 AR B A ) ) s AR R R iR 22

3 #iE

(1) a7 — P 7 25 ih LA B A HIL IR S g Y L 73 3l R AT 1 4w i 280, 249 A iy 21 T A A 28 3
SIS AR B 1A AT A IS T AR A LA g TR A TR T B %

(2) M BR B Ay BROTIE X iZ AR B gE AT 1 W 15 5 il R 5 R LU W) & B0, SE R 30k 1 A7 BR
Bid FAT BROC I B9 Al 4

(3) MEAI0 2 W] , P5 32 2 Y 2 A T A A Y 35 %0 BT i 2800 Wy 78 AR R 2800 5 I HG o oK iy 3 i
i £ A S e T s NN i B P O L W M R AN

(4) X1 It 1 25 ity 2 S SR R AT BT T L AT PR Bk BAT PO AT FR DG ik T3 18 52 1 E 5 T % 102 A A9

1
L

B AL AR LA FTRARAFIREIRIBAARBREE LT AL AEAREEGI TR,
¥ b BT,

SE 3k

[1] Kristek V. Theory of box girderl M]. New York: John Wiley & Sons,1979:9~11.

[2] Kuzmanovic B O, Graham H J. Shear lag in box girders[J]. ] Struct. Div, ASCE, 1981,107(9):1701~1712.

(3] &8 ol B, ML RSN T]. £AR TR %R, 1983,16(1):1~13(Guo Jingiong, Fang
Zhenzheng, Luo Xiaodeng. Analysis of shear lag effect in box girder bridges. Journal of Civil Engineering, 1983,16
(1): 1~13(in Chinese))

(4] BAZ PHM. FAREESHEIEFEERT I 0] EARTR¥%M,1991,24(1):52~64 (Cheng Xiangyun,
Luo Qizhi. Shear lag of box girders under combined bending and axial loading. Journal of Civil Engineering. 1991,

24(1): 52~64(in Chinese))



512 D N (2006 4F) &5 21 4%

(5] R4NB1, B0, 5 BR 0. HERERE B2 T30 AN 19 AB A 7k )], TR J12%,2003,20(4) :61~65 (Wu Youming. Luo
Qizhi, Yue Zhufeng. Energy-variational method of the shear lag effect in thin walled box girder. Engineering
Mechanics, 2003,20(4) :61~65(in Chinese))

[6] LuoQZ, LiQS. Shear lag of thin-walled curved girder bridges[J]. J. Engng. Mech. , ASCE, 2000, 126(10);
1111~1114.

(7] Ahzint, Bl sl 5. 00 Wi RE il 4 22 0 I RN i A BRBOys )], AR R 3 T R 2R 90 42 2% 4, 2004, 18(5) - 68
~75 (Du Jiabin, Luo Qizhi, Zhang Xuewen. Finite segment method for calculating shear lag effect of thin-walled
curved box girders. Postgraduate Journal of South China University of Technology, 2004, 18(5):68~75 (in
Chinese))

(8] Jyak, & HEIME, U, BAG IR EE 1 75 248 B 07 s Al e B 58 [T ). MR 8%, 2000(4) : 1~3(Fang Zhi, Cao
Guohui, Wang Jichuan. Experimental study on shear lag effect of RC continuous box girder. Bridge Construction,
2000(4) :1~3(in Chinese))

(91 Xt A B0, A7k Bt PPC A ST BORE 20 Y i b iy i i e WF 7 [0 . B 5. 2000 (3) : 5~ 7 (Liu Shanhong,
He Guanghan, Yang Yongxian. Test study of shear lag effect in model of a PPC box girder segment. Bridge
construction, 2000(3) :5~7(in Chinese))

(100 RANH] DM, BRI, AR B 2040 B2 5 i O i B B9 LT ). 9238 J5 %, 2004, 19(1) :85~90(Wu Youming.,
Luo Qizhi, Yue Zhufen. An experimental study on the shear lag effect of continuous box girder with varying depth.

Journal of Experimental Mechanics,2004,19(1) :85~90(in Chinese))

A Model Experimental Study of the Continuous Curved Box Girder

LUO Qi-zhi**, DU Jia-bin?, WU You-ming"

(1. Department of Civil Engineering and Architecture, Foshan University, Guangdong 528000, China;
2. Guangzhou City Construction and Development Institute Co. ,» Ltd. , Guangdong 510620, Chinas;

3. College of Civil Engineering, Hunan University, Changsha 410082, China)

Abstract: A two-span continuous curved box girder model was made with Perspex. The span of the
two-span continuous box girder model was 45cm—+45cm. Experimental studies were preformed with
the model under vertical concentrated loading and vertical uniformly distributed loading respectively.
Vertical concentrated load was applied through a lever system. Vertical distributed loads were applied
with specially made standard strips of weights. Adopting the methods of semi-bridge measurement
and temperature self-compensation, the strain values were measured by YJ-25 static resistance strain
set, balance box, and all these data were the averages of the readings under different classified
loadings. The distributions of stress and strain on cross section were obtained from the experiments.
The experimental results were compared with the finite segment results and the finite element results.
A good agreement is obtained. The accuracy of theory is verified by the experiments.

Key words: curved box girder; model test; finite segment method; finite element method



