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Experimental Study on Behavior of a Butterfly-Shape
Arch Bridge under Live Load

HUANG Hatyun, ZHANG Junping, LIU Airong , YU Qicai
(School of Civil Engineering, Guangzhou University, Guangzhou 510006, China)

Abstract: The Changjiang Bridge in Zhongshan city is the first butterfly-shape arch bridge used in high-
way in the world. To verify the reliability of this structure system and the rationality of design, a experi-
mental study on mechanics behavior of this bridge under live load was carried out. Based on the measured

data of static load test and the calculation results of finite element method, some problems concerned in

the design of butterfly-shape bridge were solved.

Key words: buiterfly-shape arch; unsymmetrical arch rib; static load test; finite element method

AT DAy — o i Z ) 2 [ AL ER A 1
AN, R ITEE E DB R (Bedford) $8HY
KU (Great Ouse) J] E', FAYEABEHFR LS
W, R TFARE R et 42 T PR 7 R e
TR o WA 4 T Y R AU
PR AXIFRE . oMb R A HE S A ER | Y
BRI M B — AP B B P 2 R 45 A 1A
R, HTHIB AR AN T 00M M, o IR
W TS G B Ay, 2O se, HETEW
HIAS BEFP G MR A TE — Lo S AN R, EREH T
ATRIWATriE . OM#EmLs] . fifs . RIESR
FONHL 2 A A2 TR e AR OR B LR URR,
B PR B AR A AT 2 5 @7E A B T4y 3

« IgFEEHER: 2009 -01 - 16

THMEE . ER) AT, SR SR
TE B AR, 75 LR BRI IL T, MR 2T 1A
AR TR IG5 B AU, P OB F AR
PR ST ; QFETHEEZL, BRI T )
(ORI b BRI MLER S S1, AT LIl
i R R AR B L TR T Sl TR A 4
W2 J1 5 @EINZ AR E s, HERERTE LR
ITETEXL A . AL B, 3T RD,
X TN U ERIE TS B0 IR B2 947 it , AR
FHECAET AR ERTIIE TN, E5TF 8
BEHEMR BRI R 2 o

HA L YT MR 5 38 A 4 — I

BEHLCBERE, T 2008 4F 4 AR, MEALANIE 1 BT

BEE&WE: ERAAREESRITE (50878059); " ARAE HAREESRYIE (7001897) ; @i ipsi4l

WENTHE (2007 —K3 - 10).

B BiEs (1972 8£4), 4, PUF; E-mail; helen_hhy@ 126. com



54 PRFEFER (AR 549 %

Ro HHFRIERS 110 m, #FMETE30.4 m, ShHLHH L
M8 29 m, [AFRIRSMIMERE 13.5°, PHbih &
6] 5% 30 m [l ¥l £ Y U BERE 35. 5°, #EASR A

AETET R HE, FRKTHILEAR 650 m IE

Bl AR BT A
Fig. 1  Photo of the butterfly-shape arch of Changjiang
Bridge in Zhongshan city
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Fig.2 Finite element models of the butterfly-shape arch bridge
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Fig.3 The layout drawing of heavy vehicles in each test stage (unit: m)
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Table 1 The comparison of deflection measured values with calculated values in the control sections
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S L/ 12 h) ~1.0 2.2
T 1] -7.3 -12.9

IR L2 1 i) -6.6 -8.4
SEER RS f e —1.6e-2 -3.le-2
1 21.1 29.9

Pkl L4 1215 3.7 6.0
in 52.8 55.1

k) L2 125 3.8 5.3
N R f 1.0e - 01 1.1e -01

N 5] -60.0 -59.4
AR L2 frktfa/e  -1.0e-1  -9.5e-2

ShEERh IR (AL 10)
SEMME/HEAE || SEHE/mm A/ mm SEME/ T E(E

0.65 -6.4 -4.2 1.52
0.45 -15.2 -13.8 1.10
0.57 -10.2 -13.1 0.78
0.79 -32.5 -32.9 0.99
0.52 -5.8¢-3 —1l.4e-2 0.42
0.71 14.3 18.1 0.79
0.62 8.9 8.9 1. 00
0.96 | 251 28.6 0. 88
0.72 9.2 9.4 0.98
0.94 5.7¢-02  6.4e-02 0.90
1.01 -38.4 -38.2 1.01
1.10 5.1e-2 4.3e -2 1.17
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Fig. 4 The measured and calculated deflection curves

of the inside arch rib in case 5
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Fig. 5 The measured and calculated deflection curves

of the outside arch rib in case 10
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Table 2 - The comparison of strain measured values with calculated values in the control sections /e
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