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Racking Property of Light-framed Shear Wall
with Hold-down Connector™
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ABSTRACT

As the height of the light-framed building increases, the lateral load and overturn-moment are
increased and the possibility of the building overturn becomes larger. Because the shear wall
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resists lateral load in light-framed building, the reinforcement of shear wall is required. In order
to reinforce the light-framed shear wall, using lag screw fastener type (B-HD) and using bolt type
(S-HD) hold-down connectors were applied for test. And domestic larch lumbers, 38 x 140 mm and
89 x 140 mm, KS 2nd grade, were used for the stud. The North American OSB panels were used
for sheathing panel. Static loads, load speed 6 mm/min, were applied on top of the wall. As a
result, shear strength of the wall that using hold-down connector was improved sufficiently. And
when applying the S-HD type hold-down connector, stud should be reinforced against weakening
by drilled hole. As increasing the number of lag screw, the number of bolt and the product
allowable strength, the strength of shear wall that using hold-down connector was also increased.
When applying hold-down connector to light-framed building using 38 mm stud, it must be
reinforced by enlarging the thickness of stud like as 38 mm doubled column.

Keywords: light-frame, shear wall, connector, hold-down, lateral load

1M 2 1996) HA7H 2 B3 BRAe doHE Qg
ol o FsEe AX Yol Fadt A
%72 AA7IEe] ARRel web BxA%  oh 2HEs ) DAl 9@ 515 A%l Qi
2o] Aol AR 71z 4 3wl 18m  ~EHES 9 BA Alele] E JelA el oix]
2 95 A% AREA BA9 ssel 9 Fvh dekulel el @k <lxbol v (Hong
Hol Wl 4% BrFe] A9E FEFUS X 1009) Aol ZuaE A% AL WAl AA =
e OETael A%l AF bsahl AT el e E F9ATHCad et al., 1999). 123
FPRAATE, 2005). AFE R S A% 2ESsh W) Bl Al olA % WP} 2
Ao RS AAtFR 2 AeES A Wt Y HAE A P Fol
F7A9IH, AR E e B AN F ) oﬂ webAl 5% A% 7% o] debaiehRosowsky et
gl WAd AL Wi FaF 2L EWeE L 1999). Agrel GRe L3t wolwAle] 3
EG FAAAY, 53 0F xR JoA F3 01 BgHoR WSy 2o Yo WA su
ol oI Z3 MY W 2R AA) WFol T wEE BAHelN F2 S 5o (He et al
o) Ao Qe T/ dFol(Miranda, 1999 ATl AT AL ASelt BRAS
1999) $3Hel o] V|Fel mekdl B pEe A% o fak Fsa, AR AXE FEd 9P
B AFE AL E A8HTL AYE £ o] Ao el WAl FrkA ARyt g
NEE WA Agete] Salsel ol PR Aokl Brk(He et al. 1999 B 2000). TebA F7h
o WYL Aas S ok P, A A5 el ZE T BRHE 7447
AT BRAZE ABol A§FE AFS AVY AU AR AFE FATE PEn 2 Ha
of A FxolM, ATME 2Ess @A B BAE B HF APISS PPN L, FHHE
AR T 2HEL A4S AASL @A 9 F7b) dAAE 9 BAle] FAE FAA1A
wAle AT ) FPRES AN B U F QTS SIS PES B A9 A4
(3, 2002). & BAYE AB) A} sl B & wgsks Pyl Basd
@1 A7 A% Aue] SuelE Adel B R AvelNi ARux WAl AHdEe B4
FAel aseha BEPR glowl(Sindel et al.  A717] a4 WA BAG % AT RS S



1220mim

ub e - o] 1A

2440mm

(@) 38 mm

(b) 89 mm

() 38 mm?

Fig. 1. Shear wall frame as different end-post stud thickness.

A4 7 AT s ARE AR A
= o} A7hA w Aol gomw %3 S
% A3 g Aolel BE Frrhee] ) 48 4
G Brs) Sstel B Ape

HAdde] Q52 38 x 140 mm (2 x 6 in.) 2 89
x 140 mm (4 x 6 in.) 2719 F2F GHE KS 255
T8 AAEES 2B ERE ARSI Sl
FE 38 mm FAY AHEE FE ARRSAN A
B ou= 5 oo E 38 mm AEE Bk olyg)
89 mm FA¢ ~HE HA| @ol ARgetH, 53] &
Aol AFESHE =T 89 mm AEHE 2
AP EE B AEo)m 2 38 mm A< 89 mm H
AL A A-8ste] B7stsiet.

9714 AAE 57 11.1 mme +Z2& 0SBE A

&3kt FA1S] JES ZHE Atoldl= 16 d ¥
2%, 2558 QU AA] Alelo= 8 d Bk
& Q7 A9 & AL &9 150 mm, Wl
5300 mm= ST HAl= E He ~HE9 At
2o
A

>~
-

of wtebA Fig. 13} Zo] A7HA 4 o= A2

o

Aebdo] 288 Fuvhe A3 Kitkdl #AEe
2H 2 Eeke] HeRiel wheb 27 6 mm )
a23FE AH8ek= B-HD type %C &3 A7
12 mm B2EE A3 S-HD type E=the-
5 AHgetslom (Fig. 2) 22 eaxas
Eo] A& M7t S7hel whebA] AlEe) 88
FE7F S7VEHA B R EETE HA)

Ho] HgL F /A BF A% 16 mm EEE AS

Mo

ofN

B

~ rui M

=

AEe] HelE 93 AA ATaY
AgEE A2 ZAYE Al ZA [-beame
A A ALEEEH o,
aefakA] gk ey AA A
ANkEEA ol whekx B A
2(S.S. Badie, 1997) A=

7% % A



(@) B-HD hold-down and ©% mm lag screw
Fig. 2. Two types of hold-downs and fasteners.

(b) S-HD hold-down and @12 mm bolt

Table 1. Test specimens as end-post thickness and hold-down types
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(a) Shear wall frame
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(b) Applied B-HD hold-down (c) Applied S-HD hold-down
Fig. 4. Shear wall frame and applied hold-downs.
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(KN)
495
1262
1313
1413
1308
1305

Standard load
1250

1/200 rad laod
(KN)
380
676
697
771
689
721
584
Fej7l v A4 vehd Aoz Azg ol

Yield load
KN)
295
681
6.86
735
656
633
631

— A1
— A2

Stiffness
040
056
057
067
0061
003
044

(KN/mm)

Specimens
(hold-down)
(No hold-down)

(B-HD 15 KN)

(B-HD 20 KN)

(B-HD 25 KN)

(S-HD 10 KN)

(&HD 15 KN)

(SHD 20 KN)

A
G
G*
Gh
D
D
Dh

Table 2. Strength properties of hold-down applied shear walls
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(b) Hold-down applied specimen
Fig. 9. Shear displacement of shear walls.
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Fig. 8. Lateral displacement of shear walls.
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Table 3. Strength properties as different end-post thickness of B-HD 15 KN applied shear wall

Specimens Stiffness Yield load 1/200 rad laod Standard load
(end-post stud thickness) (KN/mm) (KN) (KN) (KN)
G (89 mm) 056 681 676 1262
H (38 mm’) 056 673 676 1246
I (38 mm) 049 628 622 1155

(a) Failure of applied lag screw
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