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The evaluation of bearing capacity of fish-belly type

box-section continuous curved beam bridge

Liang Qiao
(Sanming City Construction Investment Group Co. , Ltd, Sanming 365000, China)

Abstract; The mechanical characteristics of certain fish-belly box-section continuous curved beam
bridge were analysed. Static load test and environmental fluctuation test of the fish-belly box-section
continuous curved beam bridge were conducted. The results were compared with that of finite ele-
ment theoretical results. The bearing capacity of the bridge was comprehensively evaluated. A part
of the mechanical characteristics of the fish-belly box-section continuous curved bridge under actual
loading were obtained. The mechanical analysis and bearing capacity evaluation may offer some use-
ful data for similar bridge engineering projects.
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Fig.1 The third part profile of fish-belly type box

section continuous beam bridge ( unit:cm)

2 EHEENTEETE

2.1 HRZHES

TSRO A TREES =B PR T AR
REEHI , HosZ 138 BAT W B S R

1) SN VE TR, A58 7 A A5 0 1 [l ) 25
FRAAHAE I HAH B2 (75 S R A T A
AR FHRIR A, 54 7 1) S AH Hb L30T 32
PIR AR RIS 2. 57 NS W A o1 o7 3% 1 4
T84 B 1 25

2) TEZ AT A G | T RS2 25 0 1 [ i
A DRI 4504 TG 18 A AE 1 2 0 nf 20009 1
R IMIE B

3) 5 HLMA LG, TR 1) S5 R 1A A
ST, PSSR ], B 28 PR A3 W] R ™= A= 1
2 I7, NI FBORAR S SRS o T M2
JAE I3 BAS ], 45 B50RE T 7K 52 119 18 i) A7 7 55
KEF o BHFNF LSRR IEF K32 8 3 far 2
Wil s 1 R AR B A P ) HRE T S A, iR
ZAHE B, IR 44
2.2 BEHKBRAR
2.2.1 #EIA

N ST s AT R R TE R AT, i
R PR 52 5 A UK Z LA, HLA 1) S i
B o PR, A YR SR FH B A R A% L 64 7
A, I AR AEA SR P MU AR 282, Y v O
P2, IR T AR T R

(1) TH— 55 9 B KIES M AMm A (1 -1
Wi , N B e ) 5

(2) T2 5 10 B 1E 254 AMim 3k (2 - 2 W

T, RN S SR 5
(3) TH = ABFHIMEE (9 i) (3 -3
W RN T B BRI 5

1347 2 500
I I3 12 ; T
15 1 an TP
8 9 1024

2 WiXETEREE (B 4L:om)

Fig.2 Schematic diagram of the testing section ( unit:cm)

2.2.2 REBEW

HRAEATT B A5 H0 BUIR | A5 U 0 3ok TR SR
ATy 2 FEART AR Y0 ] PR B o 2 e 7
AT, B S i R T 7 A E R T O g,
IS B i PN 2R A2 W3R 1

F1 MBEFHAMEE
Tab.1 List of loaded vehicle

e AURMEE/ JERNER/  mUhE/ JERhE/ SES
m m kN kN kN
1#  3.85 1.35 86.4 296.6 296.6
2#  3.85 1.35 58.3 305.5 305.5
3 3.90 1.35 64.7 334.3 334.3
4#  3.85 1.35 93.8 233.8 233.8
S#  3.85 1.35 61.7 314.1 314.1
6#  3.85 1.35 75.9 276.5 276.5
7#  3.85 1.35 98.8 298.2 298.2
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Tab.2 The loading content and loading efficiency under

different working conditions

WIS (E/ I FIS(E/ -
G5 (KN - m) (KN - m) T 2R R
TH— 8 852.6 8 887.4 1.00
TH— 12 413.4 12 042.3 0.97
TH= -10880.2 -10963.1 1.01




AR - S S R A R T VPR S o1

(b) T —
8sty 6
Sy \u::.‘ifk

Pers 7%
ok e
#1816, 25 | = mE o

% 2004. 00

(¢) TH=
B3 BIREMMEBHEE(HA:cm)
Fig.3 The layout of loading under different

working conditions (unit:cm)
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Fig.4 Layout of strain measuring points( unit:cm)
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Fig.5 Layout of deflection measuring points( unit:cm)
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Fig.6 The layout of acceleration sensors dis-

tributed on fish-belly type box section

continuous beam bridge
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Tab.3 The deflection test results under different work-

ing conditions

Lo SCE/mm RS AR AR

Wi B RREE  fi/mm BB BIB/%
Z1 -1.52 0.00 -1.97 0.77 0.00
72 -2.24 -0.21 -3.03 0.67 9.38
I Z3 -1.44 0.00 -2.31 0.62 0.00
{JE W1 -2.67 -0.08 -2.89 0.90 3.00
W2 -3.94 0.00 -4.44  0.89 0.00
W3 -2.34 -0.29 -3.33  0.62 12.39
74 -5.03 -0.82 -5.88 0.72 16.30
75 -5.63 -0.94 -7.44 0.63 16.70
726 -4.71 -0.31 -7.94 0.55 6.58
Z7 -3.70 -0.11 -7.28 0.49 2.97
I 78 -2.62 0.00 -5.80 0.45 0.00
@ W4 -5.92 -0.61 -8.15 0.65 10.30
W5 -7.10 -0.50 -10.25 0.64 7.04
W6 -6.45 -0.28 -10.78 0.57 4.34
W7 -5.65 -0.72 -9.70  0.51 12.74
W8 -3.32 -0.38 -7.65 0.38 11.45
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Tab.4 The strain test results under different

working conditions

2K AHXT %

e owe S PRy e
NAR AR . R %

T 1 22x107° 0  53x10°° 0.42 0.00
Bo1-1 2 23x10™° 0 53x107° 0.43 0.00
- 3 27x10° 0 53x10°° 0.51 0.00
1 25%x10°° 3 36x107° 0.61 12.00
Bo2-2 2 19x10™° 0  36x10™° 0.53 0.00
— 3 15x10°° 0 36x10°° 0.42 0.00
T 1 -11x107°=1 -22x107° 0.45 9.09
Bo3-3 2 -8x10° 0 -22x107° 0.36 0.00
- 3 -8x107* 0 -22x10"° 0.36 0.00
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Fig.7 The curves of acceleration signals un-

der environmental loading
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Fig.8 The vibration modes of fish-belly type box section

continuous beam bridge
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