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Study on behavior of the conceming regions of the vertically tensioned

prestressed concrete beam under load

SONG Chang-li

(Department of Architectural Engineering Northeast Petroleum University at Qinhuangdao, Hebei Qinhuangdao 066044, China)
Abstract; The vertically tensioned prestressed concrete is a new construction techmology. It is the stick post
—tensioned prestressed concrete structures, but different from conventional post—tensioned prestressed in
the wnstruction details. The vertically tensioned prestressed cncrete beams in the tension phase of the sit-
uation was simulated by software ANSYS. The laws of concrete regional defomation in both adhesive an-
chor position and bolt position were studied. The results can provide the reference for the design and con-
struction of vertically tensioned prestressed concrete.
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Tab. 1 The parameters of concrete material

€50 [(kg=m ™) 2 500
E, 3.52%x 10* o kN"mm™) 37.00
v 0.2 £, (N°mm *) 3.20
Tab. 2 The parameters of steels
HRB335  HPB235 40Cr 40Cr 0345
[(kg'm ™) 7 800 7 800 7 800 7 800 7 800 7 800
El(N°mm ) 1.95X 10° 2.0 100 21X 100 2.0X10° 2.0X10° 20X 10°
N mm™ ) 1320 326 210 785 785 310
(*10*4) (%10**4)
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Fig.1 The constitutive relation of
concrete
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Fig.3 The constitution relation of
common steel bar
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Fig. 2 The constitution relation of
depressed steel bar
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Fig.4 The constitution relation of
reinforced net
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Fig.5 The finite element model of the ’ ; ’

vertically tensioned prestressed , .
concrete beam
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Fig.6 The finite element model mesh generation of °

vertically tensioned prestressed concrete beam
after tension location 16l
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Fig.7 The finite element model of concrete
and prestressed reinforcement after
coupling
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Tab. 3 The concrete beam stress at different anchorage length

90cm 120cm 150cm
MPa /Mpa /Mpa
Max S, Min S; Max S, Min S3 Max S, Min S35
7.56 —61. 80 7.61 —61.20 7.98 —61.30
6.12 — 33, 40 4. 89 —32.40 7.98 —33.80
7.56 —61. 80 7.61 —61.20 7.81 —61.30
6.73 —42. 50 4. 81 —43.30 4.78 —43.30
2.76 —23. 10 2.33 —22.60 2.38 —22.20
4.58 —36. 16 3.32 —31.45 3.03 —30.24
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Fig.8 Concrete beams when different anchor length third principal stress contrast
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