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ABSTRACT

Keywords: building frames, reinforced concrete walls, slitted walls

1. Purpose
In building frame structure systems, the infilled reinforced concrete walls have
remarkable lateral resistance and stiffness, but poor ductility. These characteristics
might cause significant damage which is not desired under a moderate earthquake.
For a major earthquake, these infilled nonstructural walls would contribute large
lateral resistance but also reduce the expected ductility of the frame. As a result,
unexpected large base shear, which may damage the base columns and

foundations, could threaten the safety of the building.

2. Method and Steps

To increase the deformability of an infilled wall under large story drifts, using
a three-side slitted wall is a viable option. This research project used a 200-ton
actuator in the Laboratory of the Architecture and Building Research Institute to
evaluate the seismic performance of building frame and frames infilled with
reinforced concrete walls, slitted walls, and semi-slitted walls. The research
studied the drift capacity and failure behavior of the infilled nonstructural walls
with common domestic details. Specimens were designed to simulate a building

frame and frames infilled with an RC wall, a slitted wall, and a semi-slitted wall.
3. Main Findings

1.The code-compliant moment resisting frame could develop anticipated plastic
hinges after a drift of 1%. Excellent ductility could reduce the base shear and

dissipate energy from earthquake excitations.

2.The infilled RC wall contributed remarkable lateral resistance but reduce the

ductility significantly.

3.The three-side slitted wall resisted lateral load when the slit closed after a drift
ratio of 1%, when yield of the column initiated. The strength and ductility of

frame with slitted wall fall between the frame with and without infilled wall.

4.The semi-slitted wall still contributed large lateral resistance and reduces

ductility to a certain degree. The failure behavior included sliding at wall-frame
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interface and diagonal shear damage.

5.Current seismic design provisions for the nonstructural wall infilled in a
moment-resisting frame are not conservative. The infilled RC wall would be
damaged under a lateral drift ratio of 0.5%, which might be introduced when a
moderate earthquake attacks. The infilled RC wall would arise excessive base
shear and result in unexpected damage at columns and foundations. It should be

further studied to improve the design provisions in the near future.

6.The drift capacity of an infilled wall depends on its aspect ratio and details. For
a typical building frame, a design drift ratio of 0.8% is recommended. However,
this value is too small for a moment resisting frame for seismic design. The

slitted wall can be a viable option to this problem.

4. Major Suggestion
Short-Term Suggestion—The revision of the building frame infilled with RC

walls.
Major Office: Architecture and Building Research Institute Ministry of Interior
Associate Office: The Civil, Architecture, or Construction Engineering Department,
National University in Taiwan.

There are several controversies in determining the ductile capacity R and
ultimate shear capacity for building frame structure with infilled RC walls in the
section 1.7 and 2.17 of Seismic Design Code, TOC. From the main findings of this
research, the drift capacity as well as lateral resistance regards to the ductility ratio
and the ultimate shear capacity should be further studied and addressed by the next

edition of seismic design code for building structures.

Long-Term Suggestion—Enhance the laboratory capacity of testing devices and
accessory equipment of Architecture and Building
Research Institute Ministry of Interior.

Major Office: Architecture and Building Research Institute, Ministry of Interior

Associate Office: The Civil, Architecture, or Construction Engineering Department,

National University in Taiwan.

The laboratory capacity of ABRI should be further enhanced. Further studies

for different walls infilled in steel or reinforced concrete frame are recommended.
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A better laboratory capacity can help the building construction industry utilizing

new and better construction methods.

Long-Term Suggestion—Enhance the testing infrastructure in the laboratory of

Architecture and Building Research Institute Ministry
of Interior.
Major Office: Architecture and Building Research Institute Ministry of Interior
Associate Office: The Civil, Architecture, or Construction Engineering Department,

National University in Taiwan.

More and more new construction materials are discovered and developed in
the new century. How to comply to the specification for the using of new material
of partition and external wall for the steel or reinforcement concrete building are
always argued. Therefore, the researches for the structural frame with new type
infilled wall are highly recommended for the safety and the developing of new

construction materials purpose.
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AR F RCHL A RMILF L

A& a3

b & RIREAER

ARSI R P s T RERBRE X D BHER SN
RGWORF R BRPEREHAF IR LR > TF B MR
\/é] % = (Drift)> 4-®] 3-31 #7571 ° 5 T FFEF R =d | 3] ot

SO F s PR T ARB LR PR ET S 025%0.5%0.75%~ 1%
1.5% 2%~ 3%~ 4%+ ¥ %% ACIT.1.1[36] 2% HA 75 - EFHL 3 Bk
ooz A8 iﬁ»ﬁa?]ﬂi s 4o 3-32 95T 0 A 3-4 RIS K R g R
= #% 2 g M %oACITI1.1-01 and ACI T1.1R-01 [36]3# 5 3= % 14 it 1528 |
SRR R LS 2 % 24 (1) FHER Fﬁ%if*uw
Sl (2) F-RPREFT RSB (3) £FT-RFREF -
Ry P imen 125~1.5 % 5 (3) id8sk k PR i f BB 4c T 3304 < 30 ﬁi e
4 35%;(4) B FEMESEE T4 B T FEEFR i [
FRT IR RGeS -

= 4 34 gog
S 2 o751 15 2 h il a5 =
£ 2 ozmaz o LI 3
PN NN R oI 3,
ig:; -4 I -90 _gx
i : 0 3 6 9 12 15 18 21 24
/u/é/,, /.j)/ Cycle
B 3-31 RERTEMRE B®] 3-32 *ﬁ?f%&)—?
(FRER : 2277 F 1) (FHE %R : 227 KR

% 34 RRFR-Eagirdl sk i

Cycle Tt 'ETJ%‘ g ﬁjﬂ?ﬁ%’ 7%
Drift (%) Almm)
1,2,3 0.25 5.625
45,6 0.5 11.25
7,8.9 0.75 16.875
10,11,12 1 22.5
13,14,15 1.5 33.75
16,17,18 2 45
19,20,21 3 67.5
22.23,24 4 90

sr 0 A=(f % 2)x(2250 mm)
(FH xR : ﬂ\E‘ N ELN)
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PSRRI

Fri RERFEHEH

R G R EHE MF b 4% 5 228 MFW b 2158 2 2 ¥
AR AS -~ 2 B M T XA A4 A S5 L IFE R RN -

¥-8& g E MF

FUHEMFRES < B2 By b Rlir s 10 HE ORI Pl
ER L FUR % B 5% 0 RS % T 5 % 26.84 MPa (273.6 kgf/em®)

R4 -RF 2 HE R EAR

MF a7t 28 207 5 R334 > R <X R4 7 5 e i 7 B F
g o MF s ffEgf 2 R4 - B B 0 Aol 4-1 9T o F - SuAe iRl
IRKEREE025% TaNEAL - Bpushpr d LT R (2
) ~dr L (A R)) R ReIcad ey Ao kTR 025% =

B R R R AR 42 7 BRI - A 4 it A PR

LAF o AN R o

By S 3 75.0.5% ~ 0.75% ~ 34 3 1% pF ,Kfm SRR IREEY B W
BE o RHREINCBELAIA N CHEBRADARLE - F R TR
EAZHE 1%PF o 4o 4-3 57 0 BIR B4R 10 3 4 RIL G o FIEE L
K FRE 2R BRPEEF VA PR RE R

R EE 2% B4 -Fid RAEKT o 3 3 &% =E 3% push
(1) > 4% K% )4 T % 5 B 721 KN (73.50 9) o gt &
HERFA S PERA B4 AR BAHE R 0 RS AoB 44 0TT o B
BimE 4% R D ERL IR AR WA P R 7 R R
Flet o R4 EEF R E 4% Z @ Bl{e o ik 5% 0 B AR 4-5 A1oT o

LBl R - (BRI E) ¢ R AR 45 om0 KR
1% 2.5 > &# - PERE-w BB T Efpha-42 3 FFREEL 2% &
B B ER AP L (BFREE3%) 28 2 ke LRLEP KT o

b

\_Fé

>z
iK]—}i?

tlrs
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4
e s < -
Enae .
2. =
cYcLE  3FULL

B 4-2 MF 248 & ¥ % = 0.25% pull (3")2 & %
(FH kiR 0 &7 338

B 4-3 MF 3248 & ¥ % = 1.5% push (1) p& ¥
(FR KR 277 i)
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AR F RCHL A RMILF L

WA4-4AMF 2 ERR=40%FHEA2ZRY
(FHXE: 277 k)

2000
15004 L I J

B NN L

L R i S |

Lateral Load (kN)
o

s04_______~ |

10004

-1500 4 o

-2000 +——f————F— —
4 3 -2 41 0 1 2 3 4
Lateral Drift (%)

® 4-5 MF ’}#.’%E B4 -gre M
(FHR &R 22 F F2)
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Srd RAsEEED

52§ b HER §ABHES MFW

I RC2ZHME MFW 253 = - B2 By P Rgir. 10
HFE RS PR R PR R E% > F%E S T9E 5 2444 MPa
(294.1 kgf/em®)

R B HAE B

MFW Z #5157 7 & MF fR 28428 v o 71 7 4 PR B 9 33548 AS 2 Alde
P4 - B F e B doB] 4-6 1T 0 B - e Ac ] T AR LT 025%
push (1%) » 46 T# 4 S A P4 M pFa f (644 f]) Bt
P TR g R T A AR 47 2 B EERE © i 766 kKN 0 A2l
MF 5 2 o+ 1 o 18 B 845741 0.25% pull (1) 2% pF o 518 4 4ith
HE S @A BMEBEGE BRI - R £ opull 4o F ERAA
g rid 0.11%x A EF) 025% > £ 5 428 kN> # plirs A R A s
Eghm AR IFEF AT A 025%Z w BB 0 HEIG P AL H 4

B4 E T 0.5%push (1%) » e IR 5 ETF 4 Ao M FpFo s
2 H 0 F A e H s W S e R NRET A £ e e S pull (1) o2
Pllebips NI S A e B2 R T HEY A o M4 T AT R
£ 0.75% > BB % 4B 4-8 7 0 FH A 0.75% push ¥R A A 2 F B 0 FiR
By B ks d] 0.75%  #HMz %353 AR R 048 BT =B
FEREE R SRR T R AR R M S T R
o FREe AT AN A% > 2 A HWiT il mid 3
BAER1% pushpFo R RAS M B4+ 2 HEheq o Eage B
frit o

BF e R B E R EE 1.5% push (1) 2 642 > Bk &=
L11%p* > E Pl d % 50 B 0 U F 5 2176 kKN (221.81 ¥ ) » 34 5 235 4 4
Br BT Ao T4 R BATHEEE B P AR 49 it o YOS
foings o 4 RIE AT % 0 3 1.5% push (1) B > MFW 7 4542 B 2 Bk
o DA% aﬁf%ﬁﬁ?£§“§_ c e i TRFREE 22%
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ERY F RCHh2 ot R

PUPEAE R e T OREAZIE 20% 0 B G RS B B AT R g5k o
Law B 4 - (FRREi) & 20 ol 410 “F7 o kR
£05% 2% & - PEMRZREL LRSI Eph- A B IR TR
& 0.75%4 & pra B o
PR
B R AR (Ko 7 0.5%% - it B push 2 )4 £ dp 2
S ERE S 3%*## MEW 34 2 {2 8% & 5 13040 kKN/mm - 4
S0y MR MF 3808 2 3B R 29.27 KN/mme 2 B & i 1 15 = it 5
BAAR O RUBRH BRI 200 AERT v BERF R R
s ER R - H P R

y

W

FwRE LGN ALz 0 EEFEA

FAE G 2R v & o

2500
push

9GO0 - - - |- e |- - S\ I/ e I

1500 - I R W B

=

o

o

o
]

500 w SR

Lateral Load (kN)

Lateral Drift (%)

W 4-6 MFW .3 ] 4 -8 28 2 1)
(T %k 2 25 ] )
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o Ed LR en

R 4-7 MFW 348 & ¥ % i 0.25% push (1%)2 g8 #
(FH*R: *F 7 h )

B 4-8 MFW %8 & ¥ % = 0.75% pull (3")2 B »#
(FALRR : 27 F 5 8)
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B 4-9 MFW %48 & ¥ %  1.5% push (1*)2 & %
(FHRKER 2P Y )

2500 ‘ ‘
MFW | | JPRE
20004 N b 7R
s | -
z | |
E 1000 X5 p T g™~ AN foa ]
-c | |
© | |
S 504 S AR et L o]
s | |
2 o i i
CU | |
— | |
5004 r e
-1000+ 4/ | Fo e ]
ull | |
1500 42 ! .
-1 0 1 2
Lateral Drift (%)
W 4-10 MFW 38 ol 4 - o R

(FHR XK 2] Fm)



SR FEERENS

FZH DIHES 21 AS

B 2B ASREE X R B AR 18 £
RS I R B FUR G R E% 0 E%k % THE L 30.85 MPa (314.5
kgf/em?®)

R4 -RiF 2 B R EA

AS EH G- RC BRI ~ 42 &30 (2 @) F2BH 4> LA > [T
W 3em s B 3-12 2 B 3-13 %77 > PRATVELAEFRELH12%-
TREHERLEFRELY 12% PFo AR L B B BT R
BRI RRE  Fic s BHRE LR REA V ehiF 5 0 FR]4 35 AR 45 MF
¥ MFW & i 8 2xpg2 F o

AS H%E 2 R4 -F R T B o] 4-11 217 o F - @ B4 T 0.25%
ERE$=s TaMidid > S Epushpr > 5 L T2 RI2 L
DNIRHE Mo 025% = w BlAef Rl o B2 13D 2 it AW PR
AR A PR R 0 R Ao 4-12 9T o MFR0.5%0.75% e 2
)éaﬁi*%fii 1% e BR e g 2 Jpd N 2 BHRHAL Fo e i
B AR A AR MF 248 % > bRl g A FHER A

F e 4-13 Ao o

BF PR TR EAZE 1% P B RBEE N F ARG R

HEd ME R AFREY 12% HARE o BE R p
DRJEB AR REH N2 FE LS D B Y - B R RPAo
ZaF R A R E Y TR T 2N AR E T AR A
IAEREE3%a AT PERR AR R 7SR B MFW & o

RS bd 2% 2 R omset H R4 -8 ed Sk T o
3K R4 3%push (1) 2 E P15 F 4 5 R 1147KN (117.04 #7) >
Yo 411 7T o B RN R R A PR R R
B35 - MF %ﬂﬂ@f#“ AT a0 BB A 4-14 1m o Fuip)d 3B B 4ek

ﬁ‘f‘/}é“"ﬁ?\‘ Bk 4%z @ Bl{s ik ES% o
v B2 B4 -%i (/%]F'& Bird) & BM 4B 4-15 Aron o R R
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IR § RC AL M RILEF |

E1%z@ o5 - PERE R B b - A BT AT REEAE 1%
ZHEERRABP A 0 LR ERT - FFE4 MF » MFW < 35 5 o

TR

MR H AR (K 7 0.5%% - it Bl push 2 ] 4 % 42
A E R AEA 2 BB ER L 34.80 KN/mm v #3744 % MF
FEA 2 WP B MDA 2942 KN/mm o AS @it <04y P G F
T MF 348 BT i I 7 2 A2 A RIS L o

2000

1500

1000
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o

o
|

Lateral Load (kN)

-4 -3 -2 -1 0 1 2 3 4
Lateral Drift (%)

B 4-11 AS .78 e 4 - =8 7 ¢ B
(FH Rk 257 F2)
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B 4-12 AS 348 & ¥ % t~ 0.25% pull (3")2 B8 ¥
(FH &R 27§ 38

B 4-13 AS 348 % ¥ % = 1% pull (3")2 B8 ¥
(FH KR 271 )
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Srd RAsEEED

Br & b HER S LA Al4

U E IR AL RRY P2 By AR 18 RS
RGE S AW AR B PR B R% 0 Fsk S T5E 5 33.38 MPa (3403
kgf/em?)

B4 -RF BE BT B EAE

Al4 248 %4 RC B8 = ~ + 2 AN (Z R]) T2 dmde » 84
AR wipd 1354 (4cm) > 88 > AT 3 3om o 4B 3-12 #557 >
TERALRI 4 58 R /3 MF 82 MFW & R Ecgagz fF o Y @ | g s o
P B P ARG TR PN RO dE G PR B [T X B R
TR BB A A ] e ke

Al 388 2 A28 2 B4 -% & F Bl 4o @] 4-16 977 o & — 3 4 )
a4 o EEH=EE 025% push (1) - e T4 ST+ A 3
Bl (AR o =B 4o? TR RS SR T M o RIS G
696 kN » 43T 294 -] 35 & 3 SAb H % MFW 2. 766 kN » & % *Sir 2 41 2%

2. 189.6 kN o 2| si5¥ B &2 MFW 288 1F 02 » (5] sl o & A % 1= 0.25% =
w BE R L o RS AoR] 4-17 AT o

B B % i 0.5%push (1) > 445 382 MEW 34840 (v chil e 3 4 4
o Foedefipull (1) #0456 TRFEI AT AL 2 R G4 AR
KT el Ao PR AcE] 4-18 T o Z ik Bl{S 4G R AT B MARRP A
Flpb 3 A Aok IR R B W B P it A5 g AR D o AR T MEFW 3R
B Al4 2o Al BB ARY -

F R H i 0.61% )4 1337.4kN (13633 #) » 8 Flh X %5 A
SRENBREFHRCRGE > L FIER R SRS e RAIRBRE e
BTG PRI L MR o R 0.75% FARE BT o %K
PR A VB R AW S PRI R T B by
RARIERA G4 R RENE S F TR 1% VERIEH AL
TR RARG o SRR A REIEA LT RS e RS

¥

DA TR e BT R R R A B e o SRR AR F ] 4
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AR F RCHL A RMILF L

SBAAMIIRT S PR AATRE 3% Y-oeBd IR RERR
BIMG o Be REIHEET I ERE ) ¥ 3% Zx BREAk LR
RSk 0 BB R A 4-19 #rn o

LBl Y- (FFREE) 2 8@
£ 05%2m - PERE BB EhE A FRRZLALE 0.5%

Yol 4-20 “5F o K B 1

Bowz cZuEHY-wBLE TR
PR

FEA R R (Ko) 4 0.5%% - it Bl push 2 R4 % ol Ap 2
A BT A E AT R L 11578 kKN/mm o TR 7ok %
MFW 3482 SE2 255 & 130.40 KN/mm > @ 558 8 ** 18 47 2 4 & MF 3
Bz PP MT R 2942 KN/mm o A3 E0er (b <3 35 R pl4 - =4 RF
B it Ak R MR 0 AR EHEHEG

WoEFR- BT T s P RS % oo
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1500
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fZ\ )
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L 500

(4]
| 4

-4 -3 -2 -1 0 1 2 3 4
Lateral Drift (%)

B 4-16 Al4 -2 ff] 4 -% =8 F 1w H]
CLE Y RS 2:)
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B 4-17 Al4 388 & 7 % = 0.25% pull (3)2_ & ¥
(FH- % 0 28 F 3 38)

B 4-18 Al4 3388 & ¥ % = 0.5% pull (1%)2 p& ¥
(FH %k #7771 i)
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Srd RAsEEED

¥I % FEgIFVR

PR BT @ T M LR R4 -8 S SRl 4-21 4

T EFHMBPREARGL O FE RV RAT

1.

VR F A RK AR 2 R R R MF R R R
B QLR EE 1% SR AR RRATAFI AT E
Mﬁaijmﬁ%%’ﬁﬁ%%mfﬁ BT s AF o

RC 2242 % MFW > 3584 4 4 sk > & & § % il
A REANREETRTE 1% cTrEE A LG RF O BB G
e R AT RRA o w AR DR AR

2 MF o it iy i

2500

20004 R SEEEE e .
15004 |- - - Lo - =71

1000—————/ ———————— ——————————— = ———————————

Lateral Load (kN)
\\
>
=

50044 F e et

Lateral Drift (%)

W 4-21 23R4 -Be 2RVR

(FHR &R 22 ER)
DR FEFEMAS R RCEM =+ 2 AN BN FT TR LA
R en 12% #EEFEFRE12% %275 - BREPEHE
2 ME 2L ¥ sgin e BRI biE 12% HAEDERMRBMI 4 > Fap
P EEF o Z AR RS T AUk TV 3Rl
WAL A ERTE 4%  BREEpEEE ME > dR 75 L4 e

L AR R A4 - RC R = (B g 1/3 &4 dpid o b0
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AR F RCHL A RMILF L

54

B A IR 4 SR PR & RC 2SS EE MFW
BT RREREE0.6%ER A RAE RARF IETRE1% L
Wi 4 A2 bl R4 - e ORI 5 K 2% 218
BEAIRF O BRAEERANIHEARBREZAREZLF P58
T E R o e X RGBS 7 L AR D R -

R 421 e LRMES  VERBRASID L ZREFDRES
BT 2HAASHEHOART R 0.1% FREFH > BRI ¥
MAFA v T MF o 24 5l AI4 2D R &k % 2 0.5%
fogr MFW RH2E 4 3237 0 00 R BP88 0.6% & 4 Auft 5% 2 Bk
BBRZTEREINEFEE 1% BEREERERN > A~ F
Bk R -
g@yguﬁﬁiw4%uﬁﬁﬁﬁﬁﬁ’éﬁéﬁﬁmmi?&&
KRS E 025% 0.5%~ 0.75% 3-8 B3 dod 4.1 #7570 5 i 3
oo FORE TR 025%~0.75% 2 PR B KT R 025% 2 PR
oo B Aod 42 4T o BBV AT LFMP RIS R R
YR MFW 3288 B R 5 MF 5 246 5038 AS 2R MF < >
A4 3284 2 VR 922 MEW 4p e > (e & B 5 id 0.75%E R B+ o
¥y -nB S -wBlSARY - w BRI 0 B 43
ST e EGEARE Z B Al R AT R BT RS 0 2
PR LTFEDR T NAF oMF & MEW 388 &% - Bl & 8=
0.25%~0.5% 5B T %5 % 3% B = 0.75% SR T HEH 4 5%~
6% o AS £7 Al4 EEEFIR B S - BT A K5 0.6%~15% -
AR o

R AR RE MF 2D R > BE4cdk 4-4 9757 - MFW #
MR : MF#M2 4 8 ASEMD AR Y 2 MF #482 1.0~1.4 2
Ald B LA IR 05% 127 > BRGE MF #482 38~4 &
B 075% B2 R X5 MF 2 24~28 1 -

AP A RRRFE AR 217 SEUE T4 R RP P

e rrE S B KR b ko TR 2 AR R T



2

e d FmER2HH
241 FHMEFERAATARE KR E T KN/mm)
MF MFW AS Al4
Drift Ratio : :
IST 2ND SRD 1ST 2ND SRD 1ST 2ND 3RD 1ST 2ND 3RD
Push 0.25% | 33.72 | 32.81 | 31.24 [138.93 |136.46 (134.00 | 47.90 | 40.89 | 39.11 [123.95 |111.60 [110.77
Push 0.50% | 29.27 | 28.45 | 27.89 |130.40 |125.38 (123.82 | 34.86 | 32.57 | 31.65 [115.78 |108.54 (106.21
Push 0.75% | 26.78 [ 25.51 | 25.14 [124.68 |116.98 (114.64 | 29.58 | 27.95 | 26.99 | 75.62 | 65.69 | 59.54
(FHR KR : 57 D)
% 4-2 FHMERESR K EF 21 025001 R K
) ) MF MFW AS Al4
Drift Ratio : - - -
15"1" 2ND 3RD IST 2ND 3RD IST 2ND 3RD 1ST 2ND 3RD
Push 0.25% | 1.00 1.00] 1.00| 1.00( 1.00{ 1.00| 1.00| 1.00[ 1.00| 1.00| 1.00| 1.00
Push 0.50% | 0.87[ 0.87] 0.89| 094 092| 092 0.73| 080 0.81| 093] 097 0.96
Push 0.75% | 0.79 0.78 | 0.80| 090 0.86| 0.86| 0.62| 0.68 [ 0.69| 0.61| 0.59] 0.54
(FH kil 2 A2 5 FT2)
43 BYLHEPRAKHY - BT R R
MF MFW AS Al4
Drift Ratio - z :
1ST 2ND 3RD IST 2ND 3RD IST 2ND 3RD 1ST 2ND 3RD
Push 0.25% | 1.00 097 0.93| 1.00| 098 096| 1.00 085]| 0.82| 1.00| 0.90| 0.89
Push 0.50% | 1.00 097 095| 1.00| 096 095| 1.00( 093] 091 1.00| 094 0.92
Push 0.75% | 1.00| 095 094 | 1.00[ 094 | 092 1.00| 094| 091 L00O| 0.87| 0.79
(F# %o 2F g )
244 FREIBEPAKHyEHEFE MFERIL R
) ) MF MFW AS Al4
Drift Ratio
1 ST 2ND 3RD 1 ST 2ND 3RD 1 ST 2ND 3RD 1 ST 2ND 3RD
Push0.25% | 1.00( 1.00| 1.00| 4.12| 416 429| 142| 125| 125| 3.68| 3.40| 3.55
Push0.50% | 1.00( 1.00| 1.00| 4.46| 441 444 1.19| 114 1.13| 396| 3.82| 3.81
Push0.75% | 1.00( 1.00| 1.00| 4.66| 459 456| 1.10| 1..10| 1.07| 2.82| 258| 2.37
(FHR &R AT KD
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‘Lfﬁi- 2 C%\mﬁfaf}nblﬂ

PRAPET AR R LR A > R R B0
2 B T4 R o d A4 s RC T 4 4~ 2248 RC 6 & A h B p*
B g A REST 4 2 o Fpt 2 RCH 4 $gehe 4 5 A8
RC L~ 2258 RC B M2 § % & A %K1 05042025
ARG R IREL S 2P BHEE MEW B4k 1 4
AL

0.4x12x250
0.5x40x50x%x2

721+721x( ]:721+433=1154 (kN)

PREEE L 21TOKN H 2 B2 Pk > FHh2 3 A7
FodicE B g7 o AR T BRI T 4 5 R s R T
A oes L R 2 AR AS & A4 2§ %
FHAEEN I RBE BRI AP T RE LR BT R
£ R ST HRIF -



EAREEN FORCRHERBEFRIAR S A A R 73 L2 i HER
WG TR ERY BH ARG P AAE B AR R F T
Barld > ¥ R4 ALERFY > ERAREAE LS AHE > 2 A RC
ARBBAAE § TS FHE AR EAREL 2T AT HEL o - Y
BEFYV R SRR ER I R R oa LB A it AT
d AR RS TR AB KR AS I G T LG E G SR
PRBECERTEEBE BT TR

HFP 7 RC2ASHEREN LY > MUT L2 E TR L0088 0
AR HELAZARERERZ08% - RV EHBEHE 7 S o
bR BRGNS o RF T N R S IR R
RN A RRETATAD BT R LR -

ARREE HFZ RCAREN > AR T FRRRILG 2530 &
AL ORAT AR G Ao B HABL RREE ) RIS §RR
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w

f B
*ELE
= area of horizontal reinforcement within distance of s, cm?
= area of total reinforcement (sum of areas of vertical web and boundary

. . 2
element reinforcement) crossing shear plane, cm

= cross sectional area of the wall, cm?
= distance from extreme compression fiber to location of resultant of
forces in vertical reinforcement in tension and assumed equal to 0.81,,

unless larger value is determined by strain compatibility analysis, cm
= distance from extreme compression fiber to area centroid of wall vertical
reinforcement in tension, cm

= beam bar diameter, cm

= concrete compressive strength, kgf/cm?

= yield stress of the reinforcement, kgf/cm?

= yield stress of horizontal web reinforcement,
= column depth, cm

= height of the wall, cm

length of the wall, cm

= moment at section, kgf-cm

axial load that is positive in vertical compression, kgf

spacing of horizontal web reinforcement in wall, cm

= wall thickness, cm
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{2 § RC b2 ot Bptii A §
= nominal shear strength provided by concrete, kgf
= shear force associated with development of flexural strength, kgf

= nominal shear strength, kgf, per Chapter 21.8 of ACI 318-08

= nominal shear strength, kgf, per Chapter 11.10 of ACI 318-08

nominal shear strength, kgf, per Barda et al. (1977)

= nominal shear strength, kgf, per Wood (1990)

= measured peak strength of the wall, kgf

= nominal shear strength provided by horizontal reinforcement, kgf

shear force at section, kgf

aspect-ratio coefficient, which per ACI 318-08, equal to 0.8 for h,/I,<
1.5, 0.53 for h,/l,>2, and varies linearly for 1.5<h, /1 ,<2
= horizontal web reinforcement ratio

= vertical web reinforcement ratio
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