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Experimental Study on Lateral Stiffness of Wood Shear
Walls and Diaphragms

CHEN Songlai' ,FAN Chengmou® ,WANG Huangding”
(1. School of Civil Engineering, Tongji University, Shanghai 200092, China;
2. School of Civil Engineering, Harbin Institute of Technology, Harbin 150090, China)

Abstract; 14 wood shear walls and 2 diaphragms were tested. The specimens were made according to
common light frame wood engineering practices in China. All the specimens were tested under monotonic
load protocol. Finite element analysis was executed to extend study of the shear walls. Furthermore, a
method for calculating lateral stiffness based on displacements was provided. The studies verified that the
lateral stiffness and strengths of shear walls were proportion to the lengths. The lateral stiffness and
strengths of perforated and gypsum board sheathed shear walls were studied, and the methods to improve
stiffness and strengths of the walls were compared. The stiffness and strengths of unblocking floor dia-
phragm were studied. It is found that sheathings of diaphragm transfer shear loads and most moment
loads, while the maximum slips of sheathing-to-framing joints of diaphragm were found in unblocking ed-
ges of sheathings in corner areas. Some other useful conclusions were also obtained in the study.
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Table 1  The specimen number and details

BEAS  BNERT bxh/m BEEAUEE/mm FEEAAE EALREE/mm BWARETERAIE  4THE/mm

W1 -1

g 0.6x2.4 9.5 0SB 300 5" [ 4T 150/300
W2 -1
N 1.2x2.4 9.5 0SB 400 55 B 4T 150/300
W3 -1 ,
ol 1.8 x2.4 9.5 0SB 300/400 55 R 4T 150/300
N2 o
N 2.4%2.4 9.5 0SB 400 55 B AT 150/300

2.4x2.4/
W5 -1 ]

M| 9.5 0SB : 400 535 B 4T 150/300
W5 -2 1.2x1.2
w6 -1
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W7 -1
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Fig. 1 The details of diaphragm test specimens
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Fig. 2 Shear wall test set-up
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Fig. 3 Diaphragm test set-up
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Table 2 The strengths and stiffness of specimens —_
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X RE EKBTE WIE/ Wl BE S 24 {E/ £
A4S T z °
H/N #HE/N (N-mm™) (N-mm™) = &
Wi-1 2228 271..5 =3
2 182.0 272.7 3
Wi-2 2136 273. 8 E
W2-1 5274 616.8 B 2
5 036.5 578. 8
W2 -2 4839 540. 7 1 /
W3-1 7944 960. 2 0 T T T T T T 1
7 820.5 937. 1 0 2 4 6 8 10 12 14 16 18
W3-2 7697 914.0 P HE B mm
W4 -1 12103 1472.0 a) Bt ke A
12 521.5 1.50.9 30,000
W4 -2 12 940 1547.8
W5-1 8941 957. 8 .
8 494.5 893. 4 23 (00
W5 -2 8048 829.0
W6-1 9066 1387.7 iz 200007
8 489.0 1286.5 R
W6-2 7912 1185.2 = 150001
W7-1 20986 20986.0 2 869.3 2 869.3 R
10 000
26 000 30001
24 000 39t
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Fig. 4 Load-deflection of shear wall test specimen
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Table 3 The sirengths and stiffness of diaphragm specimens

&b il Wi 1118

A mn mE AR WE
%5 i =1 -3
N (Nemm ™) (Nemm™) (Nemm )
12 693 537 7.47 0.55
2 15 294 991 6. 82 0.55
I 13 993 764 7. 14 0.55
2RISR
2.1 EFEHLNERE

RGBT SR HL BT AR I BUE, IR ORI
HAR SRR, TR AR BY ) PR Ak I3k
IR, TR ENIERTERAS BT 1/
200 B X6 07 B4 AF 3R AR R AR R 7, AR RPN TR B
2 400 mm fYBY JikE, 2ASTEKF 12 mm B XY
TAFRBT I8 . B 73k AR 2 B 1 B p R AR AR &
FAIBY 3 550 PR sk o e B AR T 2, 24k
HIASTE f R 1/200 B, 7 B AR 4 & A= R AT I
PR o A8 SCHIRER 2R BH BY 1 4% 1/200 A5TE £ X B
7R S R B Y LB R 0.5 ~ 0. 65, #, 2
4 AR LB AR R A AR E Bl
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{HFE 1/500 ~ 173005 B64b, 0 S 4 A 4 R AT 2%
R S35 R AR E R, W B R
GREE/N . FETF XSS AR SCiR B i
A0 PN B A T A LAY D B BT YR U6 A T A ik 3
1/400 B, X 7 fr 2k — A5 T 4 56 i £k b 0 1 2R )

R, VR BY IR NI B (B, A TR BE DN 2 400 mm
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Fig. 7 The relationship between strengths and stiffness to
the wall lengths
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Fig. 8 Load-slip curves of nail joists
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Fig. 9 Load-deflection curves of shear walls
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Table 4  Comparison of the strengths and stiffness

of test specimens (1)

" " : RIEE/
wias e RES/N HE (N~ mm') PLAE
W5 HFFR 8495 893

0. 59

) 0.68
W4 IR 12522 1510

x5 AR NI LR (Z)
Table 5 Comparison of the strengths and stiffness

of test specimens (2)

BT 3 23 o : )4
ENEE TR AR RES/N (N )
) ° mm
W6 A 8 489.0 1286.5
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AER + RE 1] -
w7 20 986. 0 2 869.3
AR B
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