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Evaluating System of Bearing Capacity for
Existing Cracked Prestressed Concrete Box
Girder Based on Crack Feature

ZHAO Yu'?, HE Shuanhai®, LI Chunfeng?, GE Yaojun'

(1. Department of Bridge Engineering, Tongji University, Shanghai
200092, China; 2. School of Highway, Chang’an University, Xi’an
710064, China)

Abstract: According to the over deformation and cracking of
the prestressed concrete(PC) box girder bridge, vertical crack
and oblique crack damage element were constituted based on
primary appearance statistical cracks caused by force, two
damage elements. Then the simulation calculation model of
damaged PC bridges was put forward by reducing the rigidity
and introducing planer rigid model. Finally, the rigidity
reduction coefficient and capacity reduction coefficient were
proposed to assess the structure capacity of existing damaged
PC bridges.
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Fig.1 General assessment layout of cracked PC structure
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Fig.2 Simplified element characteristic of

bending crack zone
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Fig.3 Balanced state of perpendicular stress

for cracked section
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Fig.4 Plan rigid frame model

$ie MR R SRR X TR RO Ik B R R IX
SR Bk » DT B S AN T Ab T A SF- T R 4R A AR
BR RMTHR B S | AZREEGETHRAIL S (Y B B TR
AETH AR B LA RFALE

3 TR R RIS ERK
L IHIHTRL

3.1 RIEMEFEY a

ARG TS WL By TR )5 it s
WIBEIC A alic Lo » WUl 28 Hi0n] phy T SR 32 s X i
RN e AT REERTA 32 [ X Z ORI AE e

¢ €t

s, R R ¢ = S5 A
M; = a¢E. I, EIECEd
_ Mj
a = B I, (8

o AT W BE T8 2R % ¢ Dy i 25 i i
Hyeo NIT RS2 T XD ZR RIS s € A TTLR
TS24 DX 30 % (L A8 5 B Lo DRy 4 78 TR 470 25 T
E. Jyi et s I, i pras .
3.2 ARFAMEERKP

AT LA DX i1 % 103 728 A B A 18] 432 B 45 4
TR L RE A9 A8 10, BV ATR 35 - 52 T IX 30 2% 14 i
R R 3 o9 BT AR AE » %o T 245 4 7 20 In 48 251
SN RS TR B P X 5 1) i KT o ) {5 T

BOARAS FIR B A DX % s o7 g I 52 1353 ot
I T 2RES K X0 L ) ST 2R Fia E SN T 2R F Y
FAPRE] . R R IHTIR AR B

ﬁ = Fkl/st €))
A s B R IR K F g T 2EH T R A5 H Y
BT B 9T 285 B R4 I T B RS 1Y
SIESY S e S

4 XM ARRFRBGREREN
RN

R B PR 5 A AT ] S A R, SRS AR 770
cm, B2 40 cm, C50 JREE ., Fe & R 70 KA ot
WLk ARESRE 1 860 MPa, /A FRE 4% 15. 24 mm,
MR B, =1.95x10° MPa. S35 213850 H 19, 4%
HEHS 20 U, 7 VR 58 £ B A8 4 5 <7 &5 #4 T 07 7 R
75 3 IS R S 1T 38 20 7 YVE FI A5 B B2 780 461 2 T
ZLRA . RFRE. A SC R R R, AR R
T FRTE DL SCHR9 .

P BEAS SCHE W IE A G vt Ty i T Ak G it
SR BT RLIX A4 SCRLN S PIRAS S AT B L v ik
PSR A A5 B0 W EE AT I R 2L « = 0. 64, AR T4 5
B B=77.8%. LI, 5 op AT Z S B Ay 3. 01
MPa, ¥ i i 1 3. 09 MPa; |- 2% s2 iy — 2. 71
MPa, B R /) — 2. 72 MPa; I ih i seili #2552 74
mm, HISHEE 2. 79 mm; SEI A AE T R A S HE e



FoM iad

18 45 ARSI TR B 1 A SR TT 2R R PR Al 1275

R ZEX RS — B R w8 P s
TR SRR G ) o AR RN IEL 5 T

301

______ o RUfH
A FERH

0 2 4 6 8

10 12 14 16 18

P/kN
a P- Afigk
-3.0
-2.8
-2.6
-2.4
s 2.2
= -2.0
o -18f
ji | ) ﬁﬁ%ﬁ
: - A HipE
_12f &
_1.0 ] ! 1 1 ] ] 1 1 1 1
0 2 4 6 8 10 12 14 16 18 20
P/kN
b P-o &k

B5 THRIEATERENADSRETH L
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beam under test load
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