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Abstract

To study the mechanical performance of pre-cast concrete shear walls with vertical steel bar re-
strained grouting anchor overlap connection, numerical model was completed using ABAQUS and
was compared with the experimental result in hysteretic curves, crack distribution and interfaces
damage process. The finite element analysis of this wall was carried out with the parameters of
axial compression ratio, overlap length of reinforcement and shear span ratio as variables. The
results show that the finite element calculation results are in good agreement with the test results;
when the axial compression ratio is greater than 0.3, the bearing capacity of the specimens in-
creases obviously, but the ductility is poor. It is suggested that horizontal distributed reinforce-
ment and stirrups should be added at the bottom of the wall to improve the seismic performance
of the wall at a higher axial compression ratio. When the overlap length is 0.7 times of the seismic
anchorage length, the design requirements can be met and the overlap length of the connecting
bar on this wall should be 1.0 times of the seismic anchorage length for safety reasons. When the
shear span ratio is greater than 1 and less than 2, this wall with staggered spacing restrained
grouting anchor overlap connection can be basically equivalent to the cast-in-situ shear wall.
When the shear span ratio is less than 1, the section area of the bar on the bottom interfaces
should be increased.
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Figure 1. Schematic diagram of reinforcing bar

lap joint
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Table 1. Specimen parameters
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RS TGRS AN 4B T 10 et [va) A A5 % B T 3 AR K /mm
XQB-1 A AR N H R4 ] A AR N H R ] /

S O T 0 B 13 AR L R 1.0, (C12:450)
YQB-1 SR FI A o, (510:370)

o e A S A HRL R 0.5, (C12:230)
YQB-2 AP A e SU P (510:190)

5 o ke 1 KA AV A 240 o 25 104 (C12:450)
YQB-3 B A U o (510:370)
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Figure 2. Bar elevation of typical specimens
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Figure 3. Bar section of the specimen
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Table 2. Concrete material test results
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39.29
2 40.21 34.81 45.47

Table 3. Results of reinforcement material test
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Figure 4. Improved cyclic load reinforcement model
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Table 4. Definition of parameters of cohesive force-friction mixing model
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Figure 6. Comparison of model hysteretic curve and experimental hysteretic curve
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Figure 7. Test and model plastic damage (crack) comparison

7. I SIRBYIB 1547 (R 48)FTEL

K 8 08 YQB-1 Hrg ikt LRGS0 (g A%, 2 R By SR, ar BL A i 1) S AR AR A4 D5 A1, Xt
P 8 BEAT 7 A ] T 2 TR e L 45 5 T SRS A AL B B0 O BT 4R LR G TH(E 8(a)), XAR&H T
S5 410 470 9 RE A A 0 (8 L B A R e TR Y BRSO a2 T BOZ AR B TR T S5 A TR 45 1T IR 2k
B AV AN KT 5K, BIE 8(c) IR, UG AEIEIE A R R B R 4 Ty R Ok, IR AT A
GRIPEII LT FE 5 v il B AR T BN RE A R IR ) - BEHRIR A IR AT DA RSOREDL 8 A TR

DOI: 10.12677/hjce.2020.95051 486 +ARTHE


https://doi.org/10.12677/hjce.2020.95051

Fifs, ¥

FIRG S T (952 s R SR 0 RCR, 5 1A 9 BRBRHT - TR e Rt 5 T 4 4 4 R BT h A B L R AR A

I I [l
I | I I

i 1
1 11
| INEEE

() I (b) i+

]
i T | ] |
& I T | HEE]

(c) #1iJEIH (d) FEE&RK

Figure 8. Damage process of old and new concrete bonding surface by fi-
nite element method
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Table 5. Comparison of test bearing capacity and model bearing capacity
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Figure 9. Test results of new and old concrete
bonding surface damage
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Figure 10. Skeleton curves of each model under different coaxial pressure ratios
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Table 6. Results of positive bearing capacity and ductility of each model under different coaxial pressure ratios
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Figure 11. Secant stiffness method
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Figure 12. Skeleton curves of each model under different lap lengths
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Table 7. Results of model forward bearing capacity under different lap lengths
= 7. NEHERACE TEEIE & N8R
ENGRI TR PR TE F/kN HARHE
0.7l 300.77 0.95
YQB-1 1.0/, 315.94 1.00
120 318.20 1.01
0.7l 298.15 0.96
YQB-3 1.0%e 310.45 1.00
1.2Le 320.64 1.03
0.7k 330.16 0.97
YQB-4 1.0/, 340.06 1.00
120 341.82 1.01
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Figure 13. Comparison of YQB-3 and XQB-1 forward ske-
leton curves under different shear span ratios
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Table 8. Bearing capacity comparison between YQB-3 and XQB-1 under different shear span ratios
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Figure 14. Stress comparison of steel bar under ultimate displacement
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Figure 15. Overall deformation diagram near the bonding surface
at the bottom of shear wall
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Figure 16. End deformation diagram of the bottom of shear wall
near the bonding surface
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Figure 17. Comparison of crack development of specimen under limit displacement
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