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Abstract:

reinforced concrete (RC) frames after high temperature, two

To investigate the seismic performance of

strong-beam- weak-column frames and two strong-column-
weak-beam frames were designed. Two of the frames were
subjected to fire test, then low-frequency cyclic loading tests
were conducted for all the specimens. The variation of failure
modes, bearing capacities, load-displacement relationship,
deformability, stiffness, and energy dissipation as the endured

greatest temperature and the beam-column size relation was
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analyzed. The test results show that the bearing capacities
and energy dissipation capacities of the RC frames were
reduced after fire, and the reduction of those of the strong-
The yield
increased and the ultimate displacement

beam-weak-column frames was more serious.
displacement
decreased. After fire, the plastic hinge first occurred at the
bottom of the column, then the beam end, and then the top of
the column, which indicates the plastic hinge tended to appear
at the column ends. The RC frames designed according to
strong-column-weak-beam criterion (in which plastic hinges
first appear at the beam-ends) may fail in the form of strong-
beam-weak-column after fire.

Key words: reinforced concrete frames; low-frequency cyclic
loading test; seismic performance; after being exposed to high
temperature; strong-beam-weak-column
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Fig.1 3D model of the specimens
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Fig.2 Specimens’ sizes (unit:mm)
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Tab.1 Concrete mix
MRZFR WAEAE A4 Ak AR/kgem?
K8 P.O42.5  #MEuE 0.8 286
W b T 2.09 747
el WA 2~25 mm WM 3.01 1075
7K Bk — 0.49 175
4Bl LX-3 R 0.017 6. 07
IR 11 | 0.2 71
x2 WAHEETE

Tab.2 Material properties of reinforcement

J1ERE 6 mm 0% 14 mm A 16 mm N5 20 mm 05
JEARSREE/MPa  413.4 589. 9 484.0 446.5
W IRIREE/MPa 510, 2 701. 7 597.3 582.3
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Fig.3 Installation of fire furnace

Fig.4 Service load imposed on the floor
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Fig.7 Test device

1.4.2 A&

SRS kg, 0 2 B2 A Hh S KA
B 2 8 Ak 7K A A R 3 KOS . BB
DB T A R A7 P 2 AR X T R IR A R
REREE )5, BRI RN AR E AR
& T 1EAb.
1.4.3  Jm#kHIE

B AN R ER 270 kN, A6 24 T4 I T &b
FELLH 0. 3. Wiz 135 kN, 3 & Wk, T4 ER N300
YR F7. KA R A k- S TR B 28, i # i
JE_)’(D_F:

(DFEHATHME, Fi| 15 kN RE 1 K, &k
J5 10 kN R & 1K;

(2)FLA 30 kN 202 fin 8 2 i MR B B (3
MR s BHRE 1 IR, HEE RS K EEH 2 1K

(3) ZH Wik 2 AR S » LA B 75 7 B KK
BEREAE o T AR » I A A B0 22 sE AT 1 m
B, BRI ENER 3K

(D BRFER B R AT ERAE R 85 %0 B K B ik
3| 31 mm(H/50=1 550/50) B}4& 11 fin#k.

2 BAMNRIEE RO

2.1 RRAWHK

2 KHERRERMBIGERE 35 CLR. MK, 4
15 min J5 AR A H BB K BT, = A B B K 23R
PR £79 50 °C. 30 min J5 AR T SR T H B K &
K IEFIZEIR - AN R 8 Frzm , AR B 29 80 °C, 28
S B K ] EL B, 50 min S5 AR TE K 43 KR4
T IEEIXE] 120 C. 140 min JFAE K, BEAFH4EA
BB R IR A 650 °C, MR E 41k 220 C

~240 C.

a NE4RSZ K P AR T I 4R
H B

b HEZRSZ K PR TR B K 5

B8 ZANERAREAK

Fig.8 Phenomenon of the frame under fire
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Fig.9 Temperature of measure points of the

frame on fire
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Fig.10 Failure mode of CKJ-1
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Fig.11 Failure mode of CKJ-2
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Fig.14 Hysteresis curves of the frames
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Tab.3 Frame test characteristics parameters

JE IR AT % JEIRALE B A W BRALE FEPE R
P,/kN Ay/mm Prax/kN P,/kN Ay/mm Au/Ay
CKJ-1 210/180 16.7/7.7 254/269 252/269 41.1/35.7 2.5/4.6
CKJ-2 150/150 14.0/12. 2 186,/198 170/180 50.0/51.0 3.6/4.2
KJ-1 135/120 20.8/20. 1 160/170 160/166 36.2/34.9 1.7/2.7
KJ-2 105/120 24.5/21.5 150/160 130/150 51.5/54. 2 2.1/2. 4
300 wE A
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Fig.16 Stiffness degradation
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Fig.18 Equivalent viscous damping coefficient-

displancement curves
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Tab.4 Equivalent viscous damping coefficient h.

CKJ-1 CKJ-2 KJ-1 KJ-2
he A/Ay A/mm he A/Ay A/mm he A/Ay A/mm he A/Ay A/mm
0.103 0.12 1.5 0. 067 0. 09 1.1 0.102 0. 09 1.9 0. 081 0.13 2.9
0. 081 0. 23 2.8 0. 075 0. 22 2.9 0. 067 0. 34 7.0 0. 080 0.53 12.1
0. 075 0. 37 4.5 0. 070 0. 40 5.3 0. 064 0. 59 12.1 0. 075 0.70 16.1
0. 068 0. 56 6.8 0. 067 0. 63 8.3 0. 066 0.73 15.0 0. 071 0. 89 20.4
0. 058 0. 80 9.7 0.077 1. 00 13.1 0. 066 0. 90 18. 3 0. 068 1.11 25.5
0. 064 1.13 13.8 0.099 2.16 28.3 0.073 1.12 22.8 0.071 1. 37 31.6
0. 092 2.03 24.7 0.134 3.32 43.5 0.076 1. 34 27.4 0.078 1.72 39. 6
0.116 2.33 28.5 0. 157 3. 85 50.5 0. 090 1. 68 34.3 0. 093 2. 26 51.9
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