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Experimental Study on the Seismic Behaviors of Squat RC Shear
Walls under Action of Freeze-thaw Cycle
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(School of Civil Engineering, Xi’an University of Architecture and Technology,Xi’an 710055, China)

Abstract; Four RC shear wall specimens with a shear span ratio of 1.14 were subjected to rapid action
of freeze-thaw cycles in artificial climate room,and then the quasi-static tests were carried out to study the
deterioration of seismic behaviors of the shear walls under different action of freeze-thaw cycle. Six per-
formance indicators, such as load carrying capacity,ductility, plastic rotation, strength degradation, stiffness
degradation, and cumulative hysteretic energy dissipation, were used to evaluate the influence of the
number of freeze-thaw cycles on the seismic behaviors of squat RC shear wall. The Results reveal that the
embedded column and distributed reinforcement could restrain the growth and widening of frost heaving
cracks and slow down the damage caused by freeze-thaw. With the increase of the number of freeze-thaw
cycles, shear deformation is becoming more obvious in total deformation and the failure mechanism is chan-

ging from apparent flexure-shear dominated by flexural deformation to flexure-shear dominated by shear
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deformation gradually. The deterioration laws of seismic behaviors of the shear walls under action of freeze-

thaw cycle are as fallows: with the increasing of the number of freeze-thaw cycles, the shear capacity is sig-

nificantly reduced, but there is a significant increase in the ductility and plastic rotation; the degradation

rate of strength is accelerated,and energy dissipation capacity is steadily deteriorated.
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Tab.1 Test parameters of corrodedwall specimens
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Fig.1 Dimensions and reinforcements of wall specimens
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Tab.2 Mechanical properties of reinforcements

JE— TSR BRI HE L
=7 f,/MPa fu/MPa E./10° MPa
A6 270 470 2.1
A8 305 483 2.1
B12 409 578 2.0
B18 345 465 2.0
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Fig.2 Environmental parameters in the
artificial climate room
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Fig.3 Experimental equipment
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Fig.6 Photographs of wall specimens after testing
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Fig.7 Photographs of concrete crumbling and internal

concrete layering after testing
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Fig.8 Hysteric curves of wall specimens
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Fig.9 Skeleton curves of wall specimens
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Tab.3 Characteristic parameters of skeleton curves
SR PiE 3 Ja R WA W FRA 75 T R R VR f
7 PJkN Ac/mm P,/kN Ay/mm P,/kN A,/mm A,/mm PR 0,
SW-1 168.89 1.27 276.77 3.25 330.35 5.86 5.86 1.80 0.326
SW-2 179.41 1.25 248.41 2.97 302.92 5.97 5.97 2.01 0.375
SW-3 151.37 1.38 238.63 3.15 288.50 5.89 5.89 1.87 0.343
SW-4 149.31 1.47 188.75 2.77 231.60 5.51 6.51 2.35 0.468
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Fig.10 Hysteric curve of the shear deformation
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Tab.4 Shear deformation analysis
. S Ja IR W fE
B /1073 /1073 /1073
gig 7 a/a 7 ada 7
rad rad rad
SW-1  0.297 0.187 1.353 0.333 2.521 0.344
SW-2  0.449 0.287 1.451 0.391 3.123 0.418
SW-3  0.698 0.404 2.038 0.518 4.375 0.594
SW-4  1.343 0.731 2.696 0.779 5.932 0.861
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Fig.13 Calculation of energy dissipation coefficient
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Tab.5 Hysteretic energy dissipationindicators of

wall specimens

S Bl B o s ak

wiws  ler T e
SW-1 0.4 782 16.50 7 100.3
SW-2 0.4 438 16.03 5 307.5
SW-3 0.4 073 14.93 5134.2
SW-4 0.5 554 21.18 6 420.9
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Tab.6 Concrete relative strength after freeze—thaw cycles

P

WEL G . —
o e ¢/ MP: o/ MPa ¢/ feu
migm s o/MPa Se/MPa T/
0 53.73 0.975
100 49.64 0.901
C50 55.08
200 44.25 0.803
300 28.86 0.524
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Tab.7 Test parameters of corrodedwall specimens

REELPUL REEL P SPERTR

AR SR /MPa  5RE/MPa  /10*MPa AL
SW-1 34.39 2.94 3.514 0.205
SW-2 31.77 2.94 3.449 0.222
SW-3 28.32 2.76 3.351 0.249
SW-4 18.47 2.18 2.939 0.382
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Tab.8 Characteristic parameters of skeleton curves
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