W28 EH S Vol28No.5 T O®
20114 5 4 May 2011 ENGINEERING MECHANICS 97

XEHRS: 1000-4750(2011)05-0097-08
ee ik 1+ A8 R Vi PR R AL E AT AR B R Bo AR it

%K%DH§7 *i’U %IJ’ ﬁfgﬂ

CAR PR 2R e B TN ) e+ S A B0 T A SR =, VU8, Mt 210096)

O OREE AR O R (B TSR R T e S Y vk T AT T B SRR RR R A Ak
PG ER AL, BRI T SO . AR R Ay F AR I 45 & AL B BR AR I 0T, 5 T S0 K TR
PR R R TSRS o JE— DR R T X Sy IR AT R TG LA AR A s bl 0.5— 1.2 XL
ARG G, o 9 b S SR R B g g 1SS e 7K 7 1)y AT ) 0 B KB BRI AT S s % T s bk 1.2—2 1AL
SORMERRE, AR ] ph XS AR R /N e 5 LSS AR R RS R R A A TR, AR TEAS 1452 S D B 1 5 ) 5
WA, 3 RN Sy 4 SR A A A, AT AR 5 ) AR b R AT (R A o AR H AR R R s AT AL
BUGFEAL, 45532 E AASHTO AMMrRE NG, 4 7SI R v k. Wil R R
A RIS, T IRERIIS%.

SRR REETARRM: BERR, BORARIAY EOMRE; AR

RESHES: U448.35;U442.5  XHRFRIRED: A

STRUT-AND-TIE MODELS FOR DIAPHRAGMS OF CONCRETE
BOX-GIRDER BRIDGES AND REINFORCEMENT DESIGN
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Abstract: The strut-and-tie model (STM) approach for the reinforcement design of diaphragms in concrete
box-girder bridges is studied in this paper. To begin with, an equivalent model for diaphragm is established by
simplifying the boundary conditions. Based on the typical STM for a deep beam and on the load path method, the
STM for a solid diaphragm and the diaphragm with opening are proposed. Further study about the STM for the
diaphragms reveals that: as for the double-bearing diaphragm with depth-to-width ratios between 0.5—1.2, the
lever arm between the horizontal tie and strut, the angle of inclined struts are dominated by the depth-to-width
ratio and the spacing of bearings; as for the double-bearing diaphragm with the depth-to-width ratio between
1.2—2, the models can be assembled by a kind of prototype models for deep beams and diaphragm models with
low depth-to-width ratios, which are no longer influenced by the spacing of bearings. Moreover, the variation of
size and location of opening may disturb the load paths, and impact the inclined strut angles for the above models.
Applying the proposed STM approach, the reinforcement design of diaphragms can be accomplished by virtue of
the AASHTO LRFD specification. Finally, a worked example demonstrates that the proposed method can be a
good practical tool.
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Fig.1 Simplified calculation model for diaphragm at pier
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