Hi38 B4 3 M R Ol R R Vol .38 No.3
2021 4F 6 J] Journal of East China Jiaotong University Jun ., 2021

X E S :1005-0523(2021)03-0023-08
RGBT XT IR B ORI =Z 11 BE R I A 53

UG QU N I DR

(1. H 2R3 0 K24+ RS TR 4B VL7 M 5 3300135 2. 4’6?F§*ci%jt%:tfklﬁE%i%‘ﬁ%%ﬂiqﬂlb,‘ZIE & 330013;
3. i HL AW Iz i Ry, WL 5% 314100)

WE . AAARXZCHFRORALRIT R IRETERA TN Y0, HBEIRERGRE, A RLERG T Z S HRFLE

M AL 0 B rh e ARAE L) = S MR R BT G RAT R L B B K E A A A2 R 3 AR ARG KA 5 A B BT

G RN R EE LT SCHRIEA R SN TREERR G TARAER T (KE REFEZE)SEMNZT AR

o AREREAN. O BLEFHEEAFELE P TERE AP AR Q MAERLERYG KA, FHEMB4H T &

BB 2R BN W AR EM B o P AR MBI G A FEHER T AR AR LR Z AR K E S

0.6 # 0.7L, @ Hith kK ERMGRE = Z — BV EBAER T REMR T RE TR SRG R ARG RELARK

B, ERAERN TR TEREERBAE, @20 m AT KRG PRERZ H IR T AR D R LI B R, 2R

ZAHAEARBEARRLBTL R HANLER, ARERA T SHMBERYG THEB R LFEALERREAELF

KW E B X E A B E RAER R )

FE 5SS U443 S'Cﬁiﬂ"ﬁ 585 A

AXE AKX wE Fo g, ZRF REFRG SRR S CHRFT AREZ AR &£ &R @ KRS FH,2021,38(3):23-

30.

DOI:10.16749/j.cnki jegjtu.20210706.010

Influence of Hinge Joint Damage on the Structural
Performance of Precast Hollow Slab Bridge

Liu Xuzheng'?,Guo Wei', Wu Gang'?, Jing Weiwei®

(1. School of Civil Engineering and Architecture , East China Jiaotong University , Nanchang 330013, China;2. National Experimental
Teaching Demonstration Center of Civil Engineering, East China Jiaotorg University, Nanchang 330013, China;
3. Jiashan Transportation Bureau, Jiaxing 314100, China)

Abstract: The horizontal connections of the existing precast hollow slab bridges are prone to hinge joint damage
due to the design, construction, and operation environment. To study the influence of hinge damage on the struc-
tural performance, the statistical analysis on three damage types, including damage position, length, and extent,
was studied based on the field inspection results of hinge damage of precast hollow slab bridges. Using the gril-
lage method, a series of finite element models of precast hollow slab bridges were established to study and ana-
lyze the influence on the structural performance with various damage conditions. The research results show that:
(D The closer the damage position is to the middle span, the greater the influence on structural forces. @ With
the increment of damage length, the bending moments of the middle slab increase linearly with the unilateral
hinge damage condition under live load. The side slab with unilateral hinge damage and middle slab with bilateral

hinge damage will result in the single slab bearing, and the critical damage length is 0.6L and 0.7L respectively.
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@ The change of slab’s moment and deflection is small when the damage length or depth is small under live

load. And the bending moment and deflection increase greatly under live load when the damage length and depth

are both large. @ Under the single slab bearing condition, the bending bearing capacity of the middle slab of

standard 20 m length does not meet the code requirements, and neither the bending bearing capacity nor the

crack check meets the code requirements. The research results can give useful suggestions for the safety assess-

ment and maintenance of precast hollow slab bridges with hinge joints damage.
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Fig.1 Statistical results of joint damage investigation
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Fig.2 Cross section of hollow slab beam (unit: mm)
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Fig.3 Finite element model of the hollow slab beam bridge with the grillage method
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Tab.1 Hinge damage simulation conditions and types
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Fig.4 Three kinds of joint damage conditions and layout
drawings
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Tab.5 Bending moments for different damage locations at
middle span section under the most adverse live load
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Tab.2 Calculated structural effect for different damage length under the most adverse live load
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Fig.6 The bending moment increase ratio of various
damage length under three conditions
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Tab.3 Calculated structural effect for different damage degree under the most adverse live load
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