%38 % %2H K% RFFZRARHAFZRO Vol. 38 No. 2
2018 43 A Journal of Chang'an University(Natural Science Edition) Mar. 2018

NERES:1671-8879(2018)02-0062-07

BE T AR 1 T BUR R R AR I B R ik

F R R &R LA
GRS £ A SR TR A 210008)

i E ALY BRI R Gk A R 5] AL G AR R R BB o AT e 4 R AT A A 69
TR TR B R A R B 6y T R AUEE L JR R BUTR R A R A A i % ) B AR VA R EAR B K
FERGWITE T E, ATEEDA Tumo FHTMARBE I TERAHNARETERETEAR
AR AT AL ST AT B RTAR B R B AT 5 A A B R R A ARA B AR, AT
BTRE A8 R4 B B AT B AN AT O Bl B AR R AR, ARIEVA LMW N S 5 AT Feds AR AL
WMER EITHERANBRAETEAETENEEFEAARTHRIE. TEHITRANHELL
89 Gy A Fe BAR P SRR T A A 69 Ko 3R R BT R A R A A 3 S % &) B A VA R AR K T B
e g kAR, REAH T RITWHRIIFAF AT A E A A RIEF G T RIAH A E %
TRAFET R EAFRR , 3 BRI B0 % % &) Be iy BT B i kAT RO, SR R AR R
HERAHEN, AREREAN A ARBOTEANARLETEFEYREEFERARFTTERAE
BRAEME N Y G B A A B E MR T B R E e AR, E R IE T YR A R
G T R T AT,

KER AR IR TR AR IR B 5 EAFAR A ; B ff &5t

B4 ES:U448. 213 X RERD A

Calculation methods for determining reinforcement requirement
at edge of epoxy joints of precast segmental box girders
based on STM model

YUAN Ai-min, LU Rong-wei, XU Dong-hui
(College of Civil and Transportation Engineering, Hohai University, Nanjing 210098, Jiangsu. China)

Abstract: In order to prevent the damage caused by diagonal crack near the edge of joints in
segmental precast box girder,and study the cracking mechanism for a diagonal crack by means of
numerical simulation analysis and strut and tie model method, a calculation method which could
determine the requirement of vertical reinforcement at the edge of epoxy joint and horizontal
reinforcement at the middle of the web was proposed. Based on the experimental phenomena
observed during author’s and Turmo’s tests, a finite element model for standard segments of
precast segmental box girders under pure bending was established, the numerical simulation was
carried out in details, and the stress field distribution for a selected segmental box girders was

obtained. In order to minimize strain energy as optimization objective, the technique using
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topological optimization was adopted to explicit the load path of the standard segments of precast
segmental box girder under pure bending. Based on the results of the elastic stress analysis and
topological optimization analysis mentioned above, a strut-and-tie model for the standard
segments of precast segmental box girder under pure bending was established and verified,
through which the magnitude of vertical tension force and horizontal web tension force were
quantitatively determined, and the calculation methods and formulas were provided for
determining the reinforcement requirement at edge of epoxy joints and at the middle of web of the
segments. Finally, the research took a segment of the precast segmental box girder from the
Fourth Nanjing Yangtze River Bridge as an example utilized strut-and-tie model which
recommended previously fir the standard segment was adopted to check the requirement of
vertical reinforcement at edge of the joint and horizontal reinforcement in the web, some
corresponding recommendations for reinforcement design was provided. The results show that
using the strut-and-tie model for the standard segment to design the reinforcement requirement at
the edge of joints and at the middle of web is more reasonable and have the theoretical basis,
which further verifies the feasibility of the calculation methods. 8 figs, 24 refs.

Key words: bridge engineering; precast segmental box girder; epoxy joint; topology optimiza-

tion; strut-and-tie model (STM) ; reinforcement design
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edges of standard segments
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Fig. 7 Strut-and-tie model for reinforcement design on

edges of standard segments (example)
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