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Experimental research on the seismic behavior of abnormal SRC exterior joints
BAI Guoliang, XIE Bo, ZHAO Jinquan, GAO Han
(School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China)

Abstract: Due to the production requirement, there appear inevitably in the main powerhouse of thermal power plant abnormal SRC
exterior joints with variable column cross section. To study its seismic behaviors, three representative abnormal exterior joints of
variable column cross section and one regular joint of same column cross section are selected and quasi-static tests are carried out to
study the failure patterns, hysteretic properties, bearing capacity, ductility, energy dissipation and stiffness degradation performance.
The results show that destruction process of abnormal SRC exterior joints is similar to the ordinary joints and the failure mode is
mainly the shear failure in the minor core area. The bearing capacity, ductility, energy dissipation and stiffness of abnormal joints are
relatively smaller than the regular ones. Increasing the height of beam section can improve the bearing capacity, ductility, energy
dissipation and stiffness of the abnormal SRC exterior joints to the same extent. Compared with the steel reinforced concrete col-
umn-steel reinforced concrete beam joints, the seismic performance of the steel reinforced concrete column-reinforced concrete beam
is poor. The axial compression ratio has a great influence on the ductility of abnormal SRC exterior joints, and increasing the axial
compression ratio is significantly unfavorable to the ductility.
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Fig.1 The structure where the joint exists

Rl LT RREEER T RECE

Tab.1 The dimension and reinforcement of the joints

AT SRCJ-1 SRCJ-2 SRCJ-3 SRCJ-4
bxh 200x300 200%300 200x400 200%300
E I H180x100x4x8 H180x100x4x8 H250x100%x4x8 H180x100x4x8
o3 Hips 4414 4414 6% 14 4¢ 14
. FE A Psy d8@100 d8@100 d8@100 d8@100
HE bxh 200x400 200x400 200x400 200x400
T TN H250x100x4x8 H250%100x4x8 H250%100x4x8 H250%100x4x8
53 Y Aips 6d14 6d 14 6d 14 6d 14
$ifipsy d8@100 d8@100 d8@100 d8@100
Fim L X R A5 pse »6@130 »6@130 »6@130 »6@130
W bxh 180x400 180%320 180%400 180%480
) FUHH H250x80x4x8 H200x80x4x8 H250x80x4x8 —
!ﬁ] Hips 4¢$20 4¢20 420 2X4¢20
# i fipse d8@100 d8@100 d8@100 d8@100
i Eon 0.3 0.3 0.4 0.3
TR 1 0 C45 C45 C45 C45
&2 ORBRIMMIREER
Tab.2 Test results of concrete material performance
gib] LYk RF/mm N/KN fo/N-mm™ Sous/N-mm?? Su/N-mm?
S11 150x150%150 1 383.70 61.50
4l S21 150x150%150 1 408.80 62.61
S31 150x150x150 1172.00 52.09
S12 150x150%150 1450.00 64.44 49.56 37.05
i | S22 150x150%150 1334.50 59.31
S32 150x150x150 1389.50 61.76
R WMMMEIRIEEER
Tab.3 Test results of steel material performance
MRS fy/N-mm? f/N-mm™ kRS f,/N-mm~ f/N-mm
HPB300@6.5 318 465 HRB400@16 475 628
HRB400@8 445 625 HRB400@18 450 600
HRB400@10 450 685 HRB400@20 438 593
HRB400@14 423 580 HRB400@?25 440 600
Q235/4 mm 318 404 Q235/8 mm 296 419
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Fig.2 Geometry and steel layout of specimens
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Fig.3 Test set-up and instrument arrangement
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Fig.5 Crack distribution in minor core area
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Fig.6 Failure modes
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Fig.7 Hysteretic curves of the joints
3.2 BiRdhzk
AR AR i [0 it 2 B AR B B M AR
B BRI MBS . FRasy i T B R AL

RO I A
—=— SRCJ-1 z 120
—e— SRCJ-2 =4 100
—— SRCJ-3 80
—v— SRCJ4 60

20 40 60 80 100

A/mm
JE AT A4 AR AR R B0 Y s T B AR EOE
INFERA R, H OMEDT BZEHA R YR
&'L‘A‘” ERTJ“ é‘%ﬂ%ﬁﬁﬁlj\, ﬁﬁé%‘%ﬁ‘ﬁﬁﬁ? ES Sxephs
Ve, SFEOLFERBRSY. Fig.8 Skeleton curve
T4 BRMZFHER RN E
Tab.4 Test results of feature points in skeleton curve
. PIE: TR JeE AR VAL A R
i ] P /KN Ag/mm P,/kN A/mm P /kN Ap/mm P/KN A,/mm
1E 29.73 7.30 87.02 27.33 103.51 48.69 87.98 89.19
SRCJ-1 il -30.06 -8.05 —85.31 -26.50 -99.09 —48.20 —84.23 -86.31
HE 29.90 7.68 86.16 26.92 101.30 48.45 86.11 87.75
1E 30.13 11.11 69.95 23.58 75.41 60.04 64.10 77.63
SRCJ-2 il -29.77 -12.37 -57.71 -26.95 —64.09 -62.91 —54.48 —78.83
¥iE 29.95 11.74 63.83 25.27 69.75 61.48 59.29 78.23
1E 39.77 8.57 96.63 25.03 111.53 44.56 94.80 75.94
SRCJ-3 il -39.88 -9.12 —105.26 -24.40 —115.68 -36.50 —98.33 -71.42
#E 39.83 8.85 100.95 24.72 113.61 40.53 96.57 73.68
iE 30.00 11.76 56.24 23.53 72.76 40.07 61.85 62.83
SRCJ-4 il -30.04 -12.20 -52.25 -24.26 —69.33 -43.91 -58.93 —63.46
HME 30.02 11.98 52.25 23.90 71.05 41.99 60.39 63.15
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Tab.5 Ductility factor of joints

ek B JR TR DR fh T % S 1 B
mHe A ¢, /rad p, /tad 4,
SRCJ-1 3.26 0.011 0.035 3.26
SRCJ-2 3.10 0.010 0.031 3.10
SRCJ-3 2.98 0.010 0.029 2.98
SRCJ-4 2.64 0.010 0.025 2.64
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Fig.9 Typical hysteretic curve
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Tab.6 Energy dissipation factor

= = > E
Ak REEFER AL
JE UEEAFL A0
SRCJ-1 1.64 1.92
SRCJ-2 1.50 1.88
SRCJ-3 1.76 2.04
SRCJ-4 1.49 1.65
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Tab.7 Secant stiffness of the joints on feature points

Ak PIIIE: TR J AR A VA A R
g J5 1] K./kKN-mm’! K,/kN-mm™ K, /kN-mm™' K /KN-mm"!
iE 4.07 3.18 2.13 0.99
SRCJ-1 3.89 3.20 2.09 0.98
il 3.73 322 2.06 0.98
iE 2.71 2.97 1.26 0.83
SRCJ-2 2.55 2.53 1.13 0.76
il 2.41 2.14 1.02 0.69
iE 4.64 3.86 2.50 1.25
SRCIJ-3 4.50 4.08 2.80 1.31
il 4.37 4.31 3.17 1.38
1E 2.55 2.39 1.82 0.98
SRCJ-4 2.51 2.19 1.69 0.96
il 2.46 2.15 1.58 0.93
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Fig.10 Stiffness degradation curves of the joints
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