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Tab.1 Specimens design parameters

B

RBEL

e e . . ic i
(EN R - Y AV S SEJTRRRE R g Y
r/ % f./MPa o570
DSCIJ-1 0 49.71 0.40 1.57
DSCJ-2 20 41.37 0.40 1.57
DSCJ-3 40 45.31 0.40 1.57
DSCJ-4 60 46.87 0.40 1.57
DSCJ-5 80 48.72 0.40 1.57
DSCIJ-6 60 51.09 0.20 1.57
DSCIJ-7 60 46.87 0.60 1.57
DSCJ-8 60 47.56 0.40 0.50
DSCIJ-9 60 45.80 0.40 2.52
3814 3814
L /
B@100 n . agio(pasasl
A A S
3814 2 . 3%14 (227 o
ST
|2 e — - 1
(=
(o]
HERRRERERIISIINNNNR RN
2 = \&@s0
| =3
- =
, 1350 200, 1350 e
I T I 1
P PR R R RE A s =1 (B - mm )
Fig.1 Schematic diagram of specimen size and reinforce-

ment (Unit:mm)
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Tab.2 Material properties of reinforcement
R JE MRS EE AR BR SR AR
Y f/MPa  f./MPa E./GPa
&8 427.6 567.1 2.00
$14 421.7 606.5 2.02
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Fig.2 Loading de

vice of pseudo static test
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Fig.3 Schematic diagram of loading protocol
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Fig.4 Failure patterns of specimens
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Tab.3 Load displacement characteristic values and failure modes of specimens

s ) 4R TS JE k7S [ SERINAS e BRARZS - o
Ao/mm P./kN A/mm P/kN A../mm P, /kN A,/mm P,/kN " 0/%
DSCJ-1 11.7 332 197 454 34.3 54.3 49.6 46.2 2.517 3.1 B Y1 R
DSCJ2  11.2 325 19.6  39.5 34.6 45.8 49.2 38.9 2.510 3.0 LRvIR037N
DSCJ3  11.7  33.1 18.3 404 29.7 49.9 45.8 42.4 2.502 2.9 LRI 37N
DSCJ4  11.7 318 18.6  43.7 29.7 51.7 44.8 43.9 2.409 2.8 LRI 3N
DSCJ5 9.8 272 197 45.2 29.7 53.6 43.9 45.6 2.228 2.7 LI
DSCJ-6 9.7 255 216 421 39.6 50.5 53.5 42.9 2.477 3.3 BTN
DSCJ7  11.5 364 18.9 434 29.7 52.7 43.7 44.8 2.312 2.7 LIRAIETEN
DSCJ-8 8.7 247 18.8  40.0 34.7 49.2 43.6 41.8 2.319 2.7 LIRo)E37
DSCJ-9 9.8 327 18.2  44.1 29.7 55.0 45.4 46.8 2.494 2.9 B Y1 R
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Fig. 5 P-A hysteretic curves of specimens
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Fig. 6 Influences of design parameters on skeleton curves of

frame joints
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Tab.4 Equivalent viscous damping coefficients of
specimens
A G Je M A Py WA A D, W BR AT A
DSCJ-1 0.091 0.122 0.161
DSCJ-2 0.088 0.109 0.175
DSCJ-3 0.094 0.123 0.168
DSCJ4 0.101 0.127 0.175
DSCJ-5 0.095 0.104 0.171
DSCJ-6 0.097 0.103 0.151
DSCJ-7 0.107 0.139 0.181
DSCIJ-8 0.099 0.134 0.148
DSCJ-9 0.104 0.141 0.195
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Fig.9 Schematic diagram of secant stiffness calculation
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Fig. 10 Influences of design parameters on stiffness degrada-

tion of frame joints
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Tab.5 Key parameters of skeleton curve
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Tab. 6 Regression equation of each line segment of skele-

ton curve model

Bt [ Y= 77 #4 EES

OA’  P/P,.=1.35796A/A,,., 1.35796

A'B’  P/P,,=0.3972A/A,,-0.6028 0.3972
B'C’  P/P,,=0.31193A/A,,1.31193  —0.31193
OA  P/P,,=1.37176A/A;,, 1.37176
AB  P/P;.=0.39789A/A;,.+0.60211 0.39789
BC  P/P;,=-0.28025A/A5,+1.28925 —0.28925
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Fig. 13 Stiffness degradation and hysteresis rule
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Experimental research on the seismic behaviour of desert sand concrete
frame joints

LI Zhi-giang', ZHANG Hua-dong', GAN Dan"*
(1.College of Water Conservancy &. Architectural Engineering, Shihezi University, Shihezi 832003, China;
2.School of Civil Engineering, Chongqing University, Chongqing 400045, China)

Abstract: To reveal the seismic behavior of Gurbantonggut desert sand concrete frame joints (DSCJ), quasi-static tests are carried
out on nine 1/2-scale DSCJs. The failure phenomenon and mode, hysteresis performance, energy dissipation capacity, ductility,
stiffness and restoring force models of DSCJ are investigated considering the desert sand replacement ratio, axial compression ra-
tio, and stirrup ratio. Test results show that when the desert sand replacement ratio increases from 0%, 20%, 40%, 60% and
80%, the failure phenomenon, skeleton curve, energy consumption and stiffness degradation of the specimens are mainly deter-
mined by the strength and stress-strain constitutive relationship of desert sand concrete, and the ductility decreases gradually,
which decreases by 11.48% with the of 80% . When the axial compression ratio increases from 0.2, 0.4 and 0.6, the peak load in-
creases by about 3%, the ductility decreases by about 5%, the equivalent viscous damping coefficient increases by about 18%,
and the stiffness degradation increases gradually. When the stirrup ratio increases from 0.50%, 1.57% and 2.52% , the peak load
increases by about 10%, the ductility increases by about 6%, the equivalent viscous damping coefficient increases by about 25%,
and the stiffness degradation decreases gradually. In summary, the seismic performance of DSCJ is similar to that of ordinary con-
crete specimens, showing better energy dissipation capacity. The three-fold line restoring force model of DSCJ is established , and
the calculated model agrees well with the experimental results. This study could provide a basis for the engineering application of
DSCJ.

Key words: seismic performance;desert sand concrete ; quasi-static test; frame joints;restoring force model

EHE BN 2EIM(1980—), I, Wi+, 2% . H1F:(0993)2058082; E-mail: zhiqiangliz023@163.com.
BiESE: B FH(1985—) B i+ ¥z, M6 :(023)65120720; E-mail: gandan@cqu.edu.cn,



