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Fig. 1 Schematic diagram of the specific parameters of the prestressed steel and concrete frame(mm)
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Fig. 2 Schematic diagram of loading scheme
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Fig. 3 Schematic diagram of loading regime
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Fig. 5 The force of the finite element model
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Fig. 6 Comparison of calculation and test skeleton curve
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Fig. 10 Results of finite element simulation

4 TREERES SN

it — 25 BT BN 7 R B HE 2R I % )
PEBE A SO FE KA LE B Al LE ng | TR BE L 98 B
S BRI E A SESHOT R T 28T

4.1 K@l

A 11 Ca) ZE R 11CdD AT L By FRE K 40 E Y 33
s A for 2R LR BRSBTS KA R
12 B 0 B f7 2800 144 STRNL K 40 H ol 6 1)
A VA (B A 2 311. 97K, {H 2 /N 9 K 40 L
IR, K A b e R B S M R . AR AR 1R 11
(DRSS R 7 A 6] A2 7% 25 01, i 18] 34 10 AR B
K4 H 3G mmi e > . Ak L E AR R 11 () L FRAT
fE % 018 F 2 W K A 40 L 2 R AE R R &R, FL AR
B U Sl [ v N TS i e A
v /b, W AR Ak ROt AR O g . S Ak,
FER AU /N B HE B 7E 58 /N AL B8 B i 7 1 T 1) I 1
I E oy @ A (SN = I R VA= A< 7 N i e R s
MEZL NI B R fb B 2 fa F — 8. 28 L rak, 3ATTT
AN 25 18 - HE 42 0 W [R]RE P A2 AR K Al b i S
e, AR A B A it R 2 U HE SR Y 06 (AT 2. DA T
BEMAHR AL A% . 5 0[] s, A 42 00 K 40 L 3 K &
T L RERE AR ) AN E LRI BE L 0 FLAE 8 /I RS
MIEE IR LR R AR G B, H R AR R W



20

IEMHEEN

Engineering Materials and Structures

BT AN A A0 HE A HE Z B W 52 0B A B 1% 20
T2

4.2 EitEER
B 12, AT FEHHETHELWIES. &

4 1 s B 75 HE 4 10 i R 67 % 1 5 0 20, HE 2 1Y
FEVE AL B G A ARG . AR TR 12 () FE N 2R A B /1
(R L o AN ) il R LT 1 AE 22 1) i TRT i 2k 1R RR
e . B 12Ce) @R T BRI KAl R
FbZ 18] B R 6 Fr o IR NI B B 25 A% S0 1 1

Rl 2 i W R G OB IS BEAR . A 0.5 s
400 400 400F 4 1o 4001 12
200 200 200 200
s £ s W £ W
B Y B By
-200 -200 2200 -200
—400 L L L ) —400 L L L —400 L L L —400 L L L 4
—200 -100 0 100 200 -200 -100 0 100 —200 -100 0 100 200 -200 -100 0 100 200
A/mm A/mm A/mm A/mm
(a) (b) (©) [C))
400 g 35 - 6
N B — =8
200 Z e 2 — /=10
z % g — p=12
= 0 E § 14
200 2 .
~400 . . . ) 0
-200 -100 0 100 200
A/mm A/mm A/mm
(e) (® (&
B 11 <40 be 3 i B Bh 2k 1 B2 B9 R
Fig. 11 Effect of length to slenderness ratio on hysteresis curve performance
1001 18¢
3007 o -0.1—o— m02 = —==n=0.1 —o—n=0.2 s —=— 1=0.1 —e— =02
—a—1g=0.3 —v— n=0.4 . 750 —a—10=0.3 —v— n=0.4 - o 1=0.3 —v— n=0.4
150 F—+— 1¢=0.5—4 n,=0.6 E ——1=0.5 — n=0.6 =) 12k e =05 —— n=0.6
z —— 1o=0.7—&— no=0.8 \ 0.7 —e— 0.8 =) - -
~ = o= 0= . —— 19=0.7 —e—n=0.8
~ 0+ b 50
X = Z
5 S of
—150r B 25
i
_300 1 1 1 1 1 0 0 1 1
-200 -100 0 100 200 0 60 120 180 0 60 120 180
A/mm A/mm A/mm
(a) (b) ()

B 12 R b [ B £ 1 RE B9 R 0

Fig. 12 Effect of axial compressive ratio on hysteresis performance
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Abstract ; On the basis of reasonable selection of material constitutive model, the numerical model of single-
bay prestressed section steel-concrete frame was constructed by using ABAQUS and Open SEES finite ele-
ment software,respectively,and numerical analyses of the whole process of monotonic and hysteretic force
were carried out,and the hysteretic characteristics of this type of frame structure were analyzed. The main
parameters affecting the hysteresis characteristics of this type of frame were determined through paramet-
ric analysis,and the restoring force model was established as a result. The results show that:the numerical
model constructed by ABAQUS software can intuitively reflect the damage morphology and stress distri-
bution of the frame,and the simulated peak load is 191kN,with an error of 10% from the test;the numeri-
cal model constructed by OPENSEES finite element software can macroscopically reflect the energy-consu-
ming capacity of the frame,and the simulated peak load is 186kN, with an error of 12% from the test;both
the axial compression ratio and the length to slenderness ratio are sensitive parameters of prestressed steel
and concrete members, the load capacity of the specimen increases with the increase of the design axial
compression ratio,and decreases with the increase of the length and slenderness ratio, but too small length
and slenderness ratio leads to the destruction of the specimen faster,which is not conducive to the ductility
of the specimen;the prestressing effect on the ductility of the hysteresis curve is not obvious;according to
the mechanical properties of the section, the geometrical parameters of the member, the restoring force
constructed by means of linear regression can be a good fit for this type of frame.
Keywords : Prestress; steel reinforce concrete; composite frame;finite element analysis;restoring force model
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