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Experimental Study on Bending Shear
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Abstract: shear

reinforcement, the concept of precast segmental girders

Based on the principle of grid

with continuous longitudinal reinforcements across joints
was proposed. Three test beams were designed, and the
joint type was taken as the test parameter. The bending
shear test was carried out with the research objects of
crack development, reinforcement strain, failure mode,
stiffness and bearing capacity. The test results show that

the longitudinal reinforcement of webs across joints
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effectively bears the axial tension caused by shear force,
and plays the same role of shear resistance as the stirrup.
The continuous longitudinal reinforcement can restrain
the development of oblique cracks and limit the width of
main cracks, so as to effectively improve the stiffness of
precast segmental beam structure. During the whole
loading process from the cracking to the failure of
continuous longitudinal reinforcement precast segmental
beams, the structure near the joint satisfies the plane
cross-section assumption, and the mechanical behavior is
similar to that of the whole beam. The test results fully
verify the
reinforcement across the joint of precast segmental beams.

necessity of continuous longitudinal
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longitudinal reinforcement of web; bending shear test
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Fig.1 Schematic diagram of joint essence of precast

segmental beam
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Fig.3 Deformation of joints after cracking
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Tab.1 Shear reinforcement design
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Fig.4 Treatment of longitudinal reinforcement

across joints
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Fig.5 Schematic

diagram of longitudinal

reinforcement across joints
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Fig.6 Schematic diagram of bending shear test beams and joints (unit: cm)

E %ﬁpi Ei

NI AR
17
N [aN|
Ne) Nej
Ny
=S
8.58.5
d A

THRERREERXTEE (S cm)

2 RXESH
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Tab.3 Test values of mechanical properties of

reinforcements and tendons
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Fig.8 Schematic diagram of strain gauge

arrangement (unit: cm)
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Tab.4 Incipient crack at the bottom of main girder
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Tab.5 Incipient cracks in the web of main girder
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Fig.12 Web longitudinal reinforcement strain distribution along section height (BS1)
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Fig.13 Web longitudinal reinforcement strain distribution along section height (BS2)
B &F =130 kN B
60 f 60 Ti130 175 kN 033
B8 551 -4-210 kN 55F
g 50} g 50T ~*-280 kN E 501 130kN
~ 45t ~ 45} —-350 kN ~ 45} +%’{8$
40 (H21 40 1H2 = 40 H F+280 kN
i 35t £ 55t 350 kN
= L L
e 30 = 30 m 30
25¢ 25t 251 i\’
20 tH11 4 20 tH12 20 HH13 o
1005 0 051015202530 2% 4 2 0 2z 4 67 B 6112108 6 42 0 2 45
REAE /107 JRiAE /107 RAE /107
63 63 ¢ =130 kN
60 60, --175kN
25 [H L ~+-210kN
g 50 5507 BEEN
el = 130kN o2l
{40 [H 175 kN # 40 [H25
IE 35} -+-210kN 1E 35}
gl —+-280 kN £ 30|
B ol ~+-350 kN pd
20 [H14 20 fH15
15 T 15— s ' : ;
=5 0 5 10 15 20 25 3033 -0 -5 0 5 10 15
RS 1107 RS /107

E 14

IHEHE S ERERK A R 576 (BS3)

Fig.14 Web longitudinal reinforcement strain distribution along section height(BS3)
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Fig.15 Comparison of load-stirrup strain curves between specimens
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Fig.16 Comparison of load-bottom longitudinal reinforcement strain curves between specimens
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Tab.6 Test values of Shear capacity of specimens
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