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Abstract: Formulas which were most commonly used to
calculate interface shear strength specified in foreign codes
were summarized, the contact interaction between the precast
concrete layer and the concrete core is modelled using a
cohesive property interaction to define the separation behavior
between the two surfaces. The result shows that the traction-
separation models for surfaces can reflect the level of
delamination and damage in interface between the precast
concrete layer and the concrete core. There is small influence
on ultimate bearing capacity of superimposed shear wall under
different axial compression ratio, the degree of damage and
delamination in the interface of superimposed shear walls with
cast-in-situ boundary element is lower than the superimposed
shear walls with prefabricated boundary element.
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Fig.1 Structural details of superimposed

shear wall(unit:mm)
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Tab.4 Calculation expressions of the ultimate shear
strength of adhesive interface

in different design codes
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Fig.11 Comparison of load-displacement curves between
finite element simulation and experimental

result

£5 FARMETEARRZ&EHF0ELEEAZ
Tab.5 Comparison between calculated and experimental
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Tab.6 Comparison of the ultimate bearing capacity
using different design codes under 0.3

axial ratio
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Tab.7 Comparison of the ultimate bearing capacity
using different design codes under 0.5

axial ratio
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ERERR 0.5 TEAEMN T ERE B S5H
JELEA 0. 1 T MARfL AR AH ] B & & & I B 5T 58
FERER T, W2 R W3 #1456 T 43 B i X &
Wgl/ N BB T4 B T X Sl dse il e Eb ok 0. 1 F0 0. 3
R, 275 55 M40 495 4 W7 s 250 I T o 57 35 9 A8 AL AR
RSHEIE R N 0. 1 F1 0. 3 BY I RMIR : 755 % 5
1, W2 1l W3 # {1 pfiE &6 P05 38 FE 3 K, AH 5]
RS ) L B 45495 1 W 4 B0 /N, E S5 1 2, W2
W3 F44 5 1 1 W 48 B BN S KB ZE 0. 4 &2
HL RS A ERE R R AR Z R E /N
BN KP4 & A S R AT
3.3 BEHELTESHEMIRGERE N

PR PFBC I AT RLE] 2. 2 35, ZEBRE R 0. 3
0.5 TIHBEIRMAER- B LR W2 & W3 1
P far - A% B 2R (REBE SCER [ 13 1IHAR 45 50 X Lt
WF - FER R R 0. 3 7 BRBEH 14 iR PR 7K 8 1
616. 45 kN, W2 F1 W3 # {4 B #% FR A& 2 J1 43 51 R
624. 95 kN 1 654. 38 kN; FEHI K EL R 0.5 %, BL%E
M ik BR AR ZE 1 R 716. 07 kN, W2 1 W3 44
W PR A& F7 43 8k 735. 93 kN Fi1 817. 51 kN. 75 55
Wi T S50 IR PR AR T Bt 14,
HIFEHR  YHE kR, 2 ERBER K, B 5
BY ik rp W R IR R SRR IR
i , B AR BRI A N AR AR ] , (B2 T2 M BLBE =2 1Y
TRHE B AR B,

4 it

il A BROT U R G BT R &A1, LB
BT R RE G- R R, il i S B A IR
LRI MEAL Y (0 A R, JEXT AR R AR LR B8 X
B A 0 15 BB BRAR B R M T 0 # . 5 R SR
Jip

(D BT REAS Sz B 5 BY ) 3 B2 Al
BLGE R TE 52 13 7 o B L B IR A L » BT DA SR A
B RN FE P RS- DL

OXMFEFHEATI R E TR, ARMEITE

EAHZEROR , R TE RS- AL B . BER
A Y08 E AR . B 5 H 2B BOT R X IE0E
B s REE Bl R L 32 8, B TR R A K5
SR FHAS RIRLTE 59 B 5 TR0 BY 5 BE BT A B A 7 B R
KRARF ST JLP A A AL, W) LR BB A T A X
LAZS A IR Oy 3 10 B 5 59 0 S5 (9 AR BRAR 8 B
.

(AR H A ] i BE A 5% o5 B 45040 0 W i
BT R B AR AT IR I B T i 2 R K
A TR SRR TR B BN B A, K BB R 45
RiF A GG RN E S S-S B E R
i REREH G TR 10 B 5 B9 T/

() FIBLBE R 1 B X L oA e W 70 (i s b
T, AR BC A &S BT T i A BLBE BY ) i AR 2
MEBUNERBET .20 hEh TEF RN
BEBR » HURE 1 BLEE Y S i R ).

Sk :

[1] #E.BHRAIENHUREELE ST EBERHELD].
A8 A HE Tk K2, 2009.

LIAN Xing. Experimental analysis and theoretical research on
seismic performance of laminated plate shear wall[ D]. Hefei.,
Hefei University of Technology,2009.

C2] o/, O, a5 BEIRE ISR SN P E i E
HEREIRI BT (1. S A0 Tl K2%2=4t 2010,33(9): 1366.
SHEN Xiaopu, MA Wei, CHEN Xintang, et al. Experimental
study of the seismic performance of the vertical joint seam of
superimposed concrete wall panels [ J]. Journal of Hefei
University of Technology,2010,33(9):1366.

3] kMM, b/NEE, RaEH, %5 2R 55 T 5. L Bg ik
HURMERERIR PRI ]. TR H1%%,2012,29(6) : 196.
ZHANG Weilin, SHEN Xiaopu, WU Zhixin,
Experimental study of seismic performance on T and L types

LT

et al.

superimposed-shear-walls  structure
Mechanics, 2012,29(6) :196.

4] FEBEE,MER % WHRE LK V9B 63 1 5h
REREREAT S [T, EAMAR, 2012,33(7) : 147,
WANG Zijun, LIU Weiqing, WEI Wei, et al. Experimental
study on seismic behavior of reinforced concrete composite

Engineering

shear wall with level splice[ J . Journal of Building Structures,
2012,33(7):147.

[5] mhaiete, oML, BEVE, 45, BRI WL A B LIRBE+ & &
o E R AR S [T B, 2014,35(7):
138.
YE Yanhua,SUN Rui, XUE Zhouhai, et al. Eperimental study
on seismic behavior of SCC and precast NC composite shear wall
[J1. Journal of Building Structures, 2014, 35(7):138.

[ 6] Bcnayounc A, Samad A A A. Structural behaviour of
eccentrically loaded precast sandwich panels[J]. Construction
and Building Materials, 2006,20(9):713.



1818 [ B K% % 3 R B2 80 RV

[7] Kampner M, Grenestedt J L. On using corrugated skins to [23] Hanson N W. Precast-prestressed concrete bridges 2.
carry shear in sandwich beams [J]. Composite Structure, Horizontal shear connections [ J]. Journal of the Portland
2007,85(2):139. Cement Association, 1960,2(2) :38.

[ 8] StylesM, Compton P, Kalyanasundaram S. The effect of core [24] Papanicolaou C G, Triantafillou T C. Shear transfer capacity
thickness on the flexural behavior of aluminium foam sandwich along pumice aggregate concrete and high-performance
structures[ J|. Composite Structure, 2007,80(4):532. concrete interfaces [ J ]. Materials and Structures, 2002, 35

[ 9] Mostafa A, Shankar K, Morozov E V. Insight into the shear (4): 237.
behavior of composite sandwich panels with foam core[J]. [257] MR .HERELFmEPITHEENEID]. BEXR . BERE,
Materials and Design, 2013,50(17):92. 2011.

[10] Marsh G. Augmenting core values[J]. Reinforced Plastics, YE Guo. Study on the anti-shear behavior of bond-interface
2007,51(5);34. between new and old concrete [D7]. Chongqing: Chongging

[11] Daniel I M, Abot J L. Fabrication, testing and analysis of University, 2011.
composite sandwich beams[ J ]. Composite Science Technology, [26] Sousa Carlos, Serra Neves Afonso. Push-off tests in the study
2000,60(12) :2455. of cyclic behavior of interfaces between concretes cast at

[12] Dai]J, Thomas Hahn H. Flexural behavior of sandwich beams different times[ J . Journal of Structural Engineering,2015,142
fabricated by vacuum-assisted resin transfer moulding [J]. (1): 04015101.

Composite Structure, 2003,61(3):247. [27] Dassault Systems Simulia Corp.. ABAQUS analysis user’ s

[13] Comité Euro-International du Béton. CEB-FIP model code 1990 manual[M]. Providence: Dassault Systemes Simulia Corp. ,
for concrete structures[S]. Lausanne:[s.n. ], 1990. 2012.

[14] European Committee for Standardization. Eurocode 2. Design [287 Soudki K A, West J S, Rizkalla S H, et al. Horizontal
of concrete structures. Part 1-1: General rules and rules for connections for precast concrete shear wall panels under cyclic
buildings[ S]. Brussels:[s.n. ],2004. shear loading[J]. PCI Journal, 1996, 41(3).64.

[15] British Standard Institute. BS 8110-1. Structural use of [29] Foerster HR, Rizkalla S H, Heuvel J S. Behavior and design of
concrete. Part 1; Code of practice for design and construction shear connections for loadbearing wall panels[ ] |. PCI Journal,
[S]. London:[s.n. ], 1997. 1989,34(1):102.

[16] American Concrete Institute. ACI 318. Building code [30] vt A BILHEE RS #i%E. GB 50010—2010 iB& 1+
requirements for structural concrete (ACI 318-08) and M ITELS]. AU . P EE SR Tolk AL, 2010.
commentary[ S7]. Washington D C: National Academy Press, Ministry of Housing and Urban-Rural Development of the
2008. People’s Republic of China. GB 50010—2010 Code for

[17] Canadian Standards Association. CAN/CSA A23. 3. Design of concrete structure design [S]. Beijing: China Building Industry
concrete structures-Structures design [ $J. Ontario: NRC Press, 2010.

Research Press, 2004. [81] s ARILAEE RIS RBHE. JGI1—2014 BmsLiREE

[18] American Association of State Highway and Transportation - LER AR BRELS]. JUET, g E RS Tk B Bkt , 2014,
Officials. AASHTO LFRD Bridge Design Specifications [S]. Ministry of Housing and Urban-Rural Development of the
Washington D C: The National Academies Press, 2007. People’s Republic of China. JGJ1—2014 Technical

[19] American Association of State Highway and Transportation specification for precast concrete structures [S]. Beijing:
Officials. AASH’[jO Standard Specifi.cations for . Highway China Building Industry Press, 2014.

]f;;ng.es[S]. Washington D C: The National Academies Press, [32] Birkeland P W, Birkeland H W. Connections in precast

[20] Precast/Prestressed Concrete Institute. PCI Design Handbook conc.rete construction [J]. Journal of the American Concrete
[S]. Chicago: [s. 0. ], 2004. Institute, 1966,63(3):345.

[21] Birkeland P W, Birkeland H W. Comnections in precast [33] Mattock A H, Hawkins N M. Shear transfer in reinforced
concrete construction[ J]. Journal of the American Concrete concrete [J]. PCI Journal, 1972, 17(2):55
Institute, 1966, 63(3):345. [34] HHREE, /4R AR, 5. ARE L T B0 ks

[22] Zilch K, Reinecke R. Capacity of shear joints between high- HRAEREN T, fReh Sk, 2016, 35(9): 227.

strength precast elements and normal-strength cast-in-place
decks[ C]//FIB International Symposium on High Performance
Concrete. Orlando: Precast/Prestressed Concrete Institute,
2000, 25-27.

YANG Lianping, YU Shaole, ZHANG Qilin, et al. Seismic
behavior research of the superimposed shear walls under
different axial-load ratios[ J]. Journal of Vibration and Shock,
2016, 35(9). 227.



