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Bending Behavior of Composite T-beam with Dark
Beam Type Full Prefabricated Plates Flange

LI Ming' ,ZHOU Zhijun' ,FAN Zhichao® ,QI Wei' ,YANG He'

(1. School of Civil Engineering, Shenyang Jianzhu University, Shenyang, China, 110168; 2. The Fourth
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Abstract; In order to study the bending mechanical properties of the T-composite beam with dark
beam type full prefabricated plates as its’ flange ( PTB ). The specimen model established by
ABAQUS was compared with the existing test to verify the accuracy of the simulation method. The
mechanical properties of PTB and cast-in-situ T-beam( CTB) were compared. How the parameters
influence the mechanical property of it was also analyzed,such as the friction coefficient between
the old and the new concrete, the strength of post pouring concrete at the connection area, the
strength of longitudinal reinforcement etc. It shows that the difference between the bending
capacity of PTB and CTB is not big, the maximum difference of which is less than 9% . it has
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almost no effect on its bending capacity by changing the friction coefficient, the strength of post
pouring concrete and the longitudinal reinforcement strength. Increasing the diameter of
longitudinal reinforcement has little effect on it,and the maximum difference among them is less
than 5% . The lap length of prefabricated plates,the section area of shear stirrup and spacing has a
relatively large influence on its bending capacity, and the minimum difference is more than 6% .
The shear stirrup section area, shear stirrup spacing and precast slab lap length are the main factors
affecting the bearing capacity of PTB. With the increasing of the section area of shear stirrup, the
decreasing of the shear stirrup spacing and the lap length of prefabricated plates, the bearing
capacity of PTB increases.

Key words ; precast T-beam ;bending capacity ; shear stirrup spacing ;the lap length of prefabricated

plate ; section area of shear stirrup
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Table 1 Measured mechanical property

indexes of concrete
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R EE FESREE/ AR/ R/ Wit/
EX9 MPa MPa MPa 10*MPa
C40 53.0 38.5 3.6 3.48
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Table 2 Measured mechanical property

indexes of reinforcement

WA B, JEARGREE, BRBREE, YRR, e/

mm MPa MPa 10° MPa %
8 316 439 216 32.4

12 389 567 1.83 31.3

16 348 522 1.83 28.8
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Fig. 3 Finite element model of specimen from test
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from test and simulation
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Table 4 Comparison of bearing capacity and initial

stiffness between PTB and CTB
e WIGNIE,  Frafrs,  JEIRm#,  WRAE

(kKN-m~1) kN kN kN
CTB 25.07 36.01 124.21 153. 63
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Fig. 8 Plots of equivalent plastic tensile strain of concrete under ultimate load
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Table 5 List of the specimens

R PR E/ E@E?Fﬁﬁi L"‘?Tﬁ?)éﬁl??)}\ﬁﬁ @j{éﬂ‘%ﬁﬁ ﬁé}? fﬁ?@?@ﬁﬁ BU B 5 A3
mm SR RS IS FLA2/mm EY i [BFE/mm [/ mm?
DJ100 100 C40 HRB400 16 0.8 100 4627.6
DIJ87.5 87.5 C40 HRB400 16 0.8 100 4627.6
DI75 75 C40 HRB400 16 0.8 100 4627.6
DJ62.5 62.5 C40 HRB400 16 0.8 100 4627.6
DJ50 50 C40 HRB400 16 0.8 100 4627.6
HCQD30 75 C30 HRB400 16 0.8 100 4627.6
HCQD35 75 C35 HRB400 16 0.8 100 4627.6
HCQD40 75 C40 HRB400 16 0.8 100 4627.6
HCQD45 75 C45 HRB400 16 0.8 100 4627.6
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mm TR IS HA/mm B4 [EfE/mm [/ mm?
GJQD335 75 C40 HRB335 16 0.8 100 4627.6
GJQD400 75 C40 HRB400 16 0.8 100 4627.6
GJQD500 75 C40 HRB500 16 0.8 100 4627.6
GJZJ12 75 C40 HRB400 12 0.8 100 4627.6
GJIZJ14 75 C40 HRB400 14 0.8 100 4627.6
GlZJ16 75 C40 HRB400 16 0.8 100 4627.6
GJZJ18 75 C40 HRB400 18 0.8 100 4627.6
MCXS06 75 C40 HRB400 16 0.6 100 4627.6
MCXS07 75 C40 HRB400 16 0.7 100 4627.6
MCXS08 75 C40 HRB400 16 0.8 100 4627.6
MCXS09 75 C40 HRB400 16 0.9 100 4627.6
GlII50 75 C40 HRB400 16 0.8 50 4627.6
GJJJ100 75 C40 HRB400 16 0.8 100 4627.6
GlIJ150 75 C40 HRB400 16 0.8 150 4627.6
G11J200 75 C40 HRB400 16 0.8 200 4627.6
GJ1I250 75 C40 HRB400 16 0.8 250 4627.6
GJ1J300 75 C40 HRB400 16 0.8 300 4627.6
GIMJ50.3 75 C40 HRB400 16 0.8 100 4627.6
GIMJ78.5 75 C40 HRB400 16 0.8 100 7222
GIMI113.1 75 C40 HRB400 16 0.8 100 10 405.2
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Table 6 Bearing capacity of precast T-Beams with

F161.03 kN, 10K 4.04% ,/NTF 5% ., Ktk
BN T i 4 42 S B8 e 5 i 757 46K 1T 1T

e . different lap length of precast slabs kN
ARERLE B e

Wi TR JEATE BRIRATE

4.1 EEKESMW

DJ100 30. 04 124. 61 150. 04
i 4 DI50. DJ62.5. DI75. DI87.5. DIS7. 5 30.76 125. 11 151.65
N - DJ75 31.19 131.52 159. 29
L - \_ AN 7 Q
DJ100 B’]E’%Efjﬁrﬁ M&[ﬂ]/ﬁﬁﬂl@ 10 Fﬁﬂ?, DJ62.5 32.77 132. 19 159. 47

BARMEPTE KBS XT s R WK 6, DJI50 33.95 132. 63 159. 74
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with different shear stirrup section area
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Table 7 Bearing capacity of PTB with different

shear stirrup cross section area kN

R PAE 30k e R A7 4% e BR A7 4%
GIMIJ50. 3 31. 19 131.52 159.29
GIMIJ78. 5 32.73 136. 56 165. 22
GIMJ113. 1 33.39 142. 60 172. 42
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Fig. 12 Mid-span load-deflection curves of PTB
with different stirrup spacing
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Table 8 Bearing capacity of PTB with different

stirrup spacing kN

R PAE 30k JEMRAT A HRBRATAR
GJ11150 31.25 130. 71 158. 61
GJ1J100 31.19 131.52 159. 29
GlIJ150 26. 89 114.93 155.22
GJ1J200 25.52 94. 89 145.74
GJ111250 24. 68 74.72 131.45
GJ1J300 23.95 66. 34 117.74
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