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Seismic behavior of knee joints of R. C frame with
500 MPa reinforcement

Zhu Aiping » Xiao Congzhen , Huang Xiaokun
(China academy of building research,Build research Polytron Technologies Inc, Beijing 100013, P. R. China)

Abstract ; Based on Code for design of concrete structures (GB 50010—2010) ,six knee joints with HRB500
rebars on top story of reinforced concrete frame structure were designed and tests on their seismic behavior
were conducted under reversed cyclic loading. The effectiveness of code provisions on seismic detailing of
such knee joints of reinforced concrete frame was revealed. Mechanic properties, failure modes and
comprehensive seismic performance of these top story knee joints reinforced with 500 MPa rebars was
analyzed. Furthermore, these joints were compared with those similar joints reinforced with 335 MPa
rebars. Different ductility index were used to discuss difference of ductility of joints reinforced with
different strength rebars to provide reliable evidence for the application of 500 MPa rebars in the joints.
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Fig. 1  Stress status of top story corner

joint under negative moment
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Fig.3 Reinforcement plan for specimens
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Table 1 The parameters of specimens of corner joint in reinforced concrete frames

W Senso/ H: 2 Ei e F2 PR T, 4 5 A1 L
ETReS MPa A=A, A, Al B Lt Vi/ febih; ovfw/ fe
KJ-01 31.3 1325 325 225 PN 0.273 0.167
KJ-02 32.5 1325 325 225 A 0.263 0.153
KJ-03 29.0 1325 325 320 PN 0.294 0.180
KJ-04 44.0 43 20 320 316 7 0.164 0.105
KJ-05 29.8 5316 420 316 D! 0.183 0.112
KJ-06 35.8 53 20 320 220 7P 0.202 0.123

e 1. 3 HRB500 Z4N A . 49 /5 38 By . 3P 25 4 528. 5 MPa, 3 20 2 525 MPa.3 16 4 560 MPa;
2. feunso FTREE ST )5 VR FE 8 B8 S 5 46 A5 O HRB335 5, 42 10 mm 1Y i IR 58 B S2(H /1 K 388
MPa, 4% 12 mm [ fy 4 383 MPa, p, N &5 X i BURE 4 %
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Fig. 4 Failure patterns of specimens
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Table 2 Experimental results of specimens

TE 1 I 161 1 4
i : : : WA
gy, DORMLBBUL BB R
B/mm B B/mm (iR
KJ-01 3.6 84 1/19 2.4 —44 1/36 SBY
KJ-02 2.5 73 1/22 2.1 —46 1/35 SCY
KJ-03 2.5 74 1/22 2.2 —71 1/23 SCY
KJ-04 3.4 99 1/16 3.6 —82 1/20 SBY
KJ-05 3.5 77 1/21 2.6 —380 1/20 SCY
KJ-06 4.3 119 1/13 2.9 —73 1/22 SBY

TE Ly P B SE T R B IR Y g SRy AR BTS2 (K

BITI 85 V0 MEXT LI A/ Ay » b B BN R L& VEAR (00
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BRTE T 3 S AR 55 R TE B PR L B8 I 2 R R AR R

2.2 FBiXGRBIAR GOk

6 A1 A 47 800 A% i [0 fby e A P o s 5. P
A A [ gk 2 A - o BB K 2 B A [ R
A5 BLGE . TE v ANAORE AT S AR 5 T Y 4R
2« PR A T 1) 0 T L i DR 245 B3 O L TR B 1Y A
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52 IR - S SR T BT 3 DURR AR AN 5L Bl
T A8 M2 AT A e — 2 T T B0 1] 208 R A
XIEME SR TIUZ S 7 A AE R I A B4 . T
TE SRR T 9 5 BUAMERSE S ri in 2 Rt g IE
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Fig. 5 Hysteretic curves of specimens
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Fig. 6 The Relationship of viscous resistance and

displacement ratio of specimens

PF KJ-04 WIZIB f gt .

67 B8 A% i [0 b 2k F) B 2 il 2K RE 5 B H
Bod R R B BB AR S I 8. B ra) 4K
R Rty 1 25 A4 FD 1B AL B, %5 3o 1E
R AE T A N T BB AR A A R Y A TR A 4 2R



http://gks.cqu.edu.cn

16 T RERE FHE IR % 37 %
12 2.5 TREELRE
é' ZEAHAE 6 AN R B 45 R L 0 R LL A
& oe TR0 T P R AR PR A K LUK R F 2. % B E
0.4 T 5 50 50 0 7 1 U6 A 0 S 4 D g
% | . . v TG AR R A B JE A 5 SR N T e i 2 Y
1 2 4 5

3
AlA,
#: . —— KJ-01—=— KJ-02 —a— KJ-03

—— KJ-04—— KJ-05 —— KJ-06
7 ERERIENRL

Fig. 7 Stiffness degradation of specimens
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Fig. 8 Bearing capacity degradation of specimens
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Table 3 Experimental results and the parameters of specimens of reference [1]

By L e 4 A I} BT
NGRS

Vi/ febih oSyl fe iz W BRAOLRS /mm A FRAE A A 2 W R AZES /mm B R A A
UNIT-02 0.108 0.058 6.5 52 1/31 6.5 35 1/46
UNIT-03 0. 200 0.203 6.0 42 1/38 8.0 43 1/37
UNIT-09 0.111 0.089 6.0 27 1/59 6.0 22 1/73
UNIT-12 0.169 0.113 1.0 32 1/50 6.0 38 1/42
UNIT-15 0.180 0.113 6.0 50 1/32 4.0 22 1/72
UNIT-16 0.174 0.110 6.0 89 1/18 6.0 42 1/38
UNIT-22 0.135 0.056 6.0 62 1/26 6.0 43 1/37

P9 Sy Seiik 1158 L AR 9 HRB335 44K fif
A5 A S 58 B L B 500 MPa 2% 0 5 i 14 78 Ak
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FAN AR E UNIT-15 #1500 Z4K 75 ik 4 KJ-05 fy
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Fig. 9 The relationship between code formula and top story

corner joints with 500 MPa and 300 MPa rebars
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