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Seismic Performance Evaluation of Hexagonal Blocks Infilled RC Frames
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Abstract

RC frames with unreinforced masonry infiledl walls are common in worldwide. Since infilled walls are normally
considered as non—structural elements, their presence is often ignored by engineers.

In this study, to improve the seismic performance of masonry walls, hexagonal block was developed and the influence
of masonry infilled wall on the seismic performance of reinforced concrete(RC) frames that were designed in accordance
with current code provisions without the consideration of earthquake loadings are investigated. Two 1/2 scale, single
story, single bay, frame specimens were tested. The parameters investigated included that the strength of infilled wallls
with respect to that of the lateral load history. The experimental results indicate that infilled walls can significantly
improve the lateral stiffness and strength of RC frames. The lateral loads developed by the infilled frame specimen is
higher than that of the bare frame. It also indicates that infilled walls can be potentially used to improve the performance
of existing nonductile frames. For this purpose. methods should be developed to avoid irreparable damage and

catastrophic failure.

Keywords : Hexagonal blocks, Masonry structure, Infilled wall, Seismic performance

AulA 0 7 FAFE= A|Fo] Loldt AAAQ Fx
A Uil ofe} slelel M E ZH Qalsa FE e
A AR E= xoln) ey RsE] tst Aaks
Soll mlsl ekl oa) vh$- FHok 54 2w 9)
o o]o me} 2ol AF- AF FRES AL

F

¢

AREol Eo15aL Sl FHolth 13y 24¥E RC =
Zofl e o2 ARgshs Al EHJ TEE Aol
golskaL BAAo]7] wigel AT T8 A=, s

Soll Wol 2§+ qlrt.

ol gt ZxoA AFHe] gl thsh A9+ Holmes
(1961), Stafford Smith(1962, 1966, 1967), 12l
Mainstone, Weeks (1970) ol 2Jafl &8 =39 3
skl gk 7ol tigk A7t FaEom, vl
FHoll= Angel(1994) ol oJsll &A% RC =x9)
Agel st A7} ATk o] AelM= 24 A

W =30 3§ o

g —5—]_93\0131 ZA7NA 4 %l’riﬂ Aol oisl g
TH T, ARANE 72 A suete] W
a1tk E. Yuksel 5(2010)& 24 A28 M5
o thst BekS 98 CFRP B7to] o3t aed Txo
As7idel s A3 9 eiA AEE DaEsiSicth
o] 79 AEE Z=(2001), ©)A3H2004) o o8l %
Ao FERdS MR o Ay AeHe] av
o) tjat 43 L:FL7]- L;T_HMOU% ﬂloﬂﬂ A

2 & oo

REEL H%ﬂﬂﬂ ot AFe e, Fehig
2) AR, (el ANGATI&ATE 24, o
5 ool J At AR A

116 »x=zrcEsx J158 RM45(2011. 7)

* Corresponding author : dwseo@seoultech,ac kr 02-970-6581
o 3 2o O £9E 2019 89 3171 3182 MUEAR 20119 9%
To| EREDE AAHGU



v, AR A A 7
AFEA Hlof 28] o] WS 2 QTS 012
F40] QIrk. olell wt AT AT WF5He

2 B2 52 FoRAe] AANE Jold sl
2 ]

offt
<
rlr
L
ol
o T oMy Ho ﬂmm

WE
o
=
o
O\l
ki
2
[N
ﬁ
Mo
2
k)
o
=
—d
i
=l
39
rr
m%

= 52 FRP 84 5ol <)t 7
/A el it A5h e, EAxe] 549
Faksell vt HoMd & AMAstaAt she A A< ¢l
= AdEelTh mRh 2 el el Fokt V&
Az WS fAsl ALE $79 FEle 258 20

d 5249 T39 55 RC =29 el

21 4 =89 7S

7129 A AN Sl st A

thall Fleket rxolvk o) A x| S IEe
2 FEwo] s Fv oo weh FHE WAL o

mepE Zio] Fo) o8 shlzh wysh) wEol

oleE FANL A I B AT Fig
@9 28 4719 F49 222 sl 4719
BEL J)E A1 FEY] Az WASH= ) -
AR BEF WIS PAFOR 24N Zir vi1e
A shajo] Qlof AQEAF BAISIe] Dol dhat Ay
S ol Yo ek 2H 2 VAL Nk F 5
or] egpgo R AnlHel FakE .

Fig. 1(b) %= 7hkel 42}
EO R, MR 8
ABAT} 71 ANHRES LG B
B R R

9 750 QA o

O

38

L (
fuj i
= JFU
[;9‘ o
o >~
£ &
' &
)

S Eom
o= 2 g
10 o 1o
o Loox Lo
S oo &

2.2 2MZX 2 SXo| HFILE
anbA ° 2 A [Weksy 2 Ielkes Wi AleHE

Z9] 3L T2 2% AW AAeIA Y
S5l mebd AYE, s FEl Fig 20049 2
o] =x0] vp|e} AeHe] v g L5 o 9tk 24
= AR RS A (O), &% vz
Aol o Akt (D), FUGFI (B) 9 o] 28
T Slek iR (O) & 238x AeHol e =%
o A} Feksol A8 o, 2% thahd U

E AEEo] A HH, ool oa) vz U3

|

L%m

=
47

(b) Failure mode of hexagonal block wall

Fig. 1 Hexagonal block
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Fig. 2 Failure mechanism of infilled frame(Mehrabi et al, 1996)
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Table 1 Material properties of reinforcing bar

Ar Yield Tensile Modulus of
Reinforcement (rm’ig) Strength Strength Elasticity
(MPa) (MPa) (GPa)
D6 31.6 510 580 189
D13 126.7 460 550 220
D16 198.6 440 530 215

Table 2 Material properties of concrete, block and motar

Materials | Compressive Strength (MPa) |Modulus of Elasticity (GPa)

Concrete 27.6 21.0
Blocks 11.7 12.1
Mortar 12.8 14.9
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First crack on infill wall Maximum load ) )
— - — - Maximum displacement
. Positive (+) Negative (—) Positive (+) Negative (—)
Specimens
Load |Displacement | Load |Displacement | Load |Displacement| Load | Displacement . .
+ p—
() (corn) () (crrn) () (o) () (o | Fositive () (mm) | Negative() (mm)
BF 11.0 2.1 9.0 2.0 66 57.5 67 59.6 63.0 —55.1
IF 25.2 2.5 33.0 2.8 200 34.5 92 34.6 43.3 -34.6
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Table 4 Ductility of specimens
Displacement ductility (12,)
Displacement (mm)
Specimen Direction At 1% drift At maximum load At failure
Ay A“ Af Mty % drift Hay % drift Hay % drift
- Positive (+) 26.4 57.3 63.0 0.59 1.00 2.16 3.65 2.39 4.00
Negative (—) 21.1 59.6 59.6 0.74 1.00 2.82 3.79 2.82 3.50
. Positive (+) 30.2 34.4 43.3 0.52 1.00 1.13 2.19 1.43 2.75
Negative (—) 33.8 34.6 34.6 0.46 1.00 1.02 2.19 1.02 2.20
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Table 5 Comparison between effects of hexagonal and rectangular block infilled wall
Bare Frame Infilled Wall Strength ratio Displacement ratio
Specimen 7] (mm) . . . . Maximum load of infilled | Maximum drift of infilled
Medmum | Drft ) Mexdmum | Drift | s Toad of | wall / Maximum drift of
load kN) | (%) |load KN) | (%)
frame frame
Chang et al.(2011) |1830%x1575| 67 40 200 2.7 3.03 0.68 Hexagonal
block (hollow)
Shin et al. (2001) |1800%1200 127.0 4.2 160.1 1.5 1.26 0.35 Rectangular (solid)
Lee (2005) 4600>x3900 312.2 2.0 681.6 1.1 2.39 0.55 Rectangular (solid)
. _ 34.5 0.4 1.44 0.10 Rectangular (hollow)
Mehrabi et al.(1996) | 2640x1650| 23.89 3.9 -
52.2 0.9 2.18 0.23 Rectangular (solid)
Yuksel et al (2010) | 1333*1000 40 5.0 82 5.0 2.05 1.00 Rectangular (solid)
843%1603 12.97 5.10 23.64 2.4 1.82 0.47
Kaltakei et al.(2008) | 843x823 | 3237 | 99 | 4142 | 24 1.27 0.24 Rectangular (solid)
steel frame
1643 %823 27.15 7.2 45.50 2.4 1.67 0.33
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