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A Study on the Structure Behavior of Dry-assembled Wall
with Concrete Blocks subjected to Cyclic Lateral Load
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Abstract Masonry structures are used as bearing walls in small buildings, but they are generally
considered non-bearing walls. They are used as partition walls that divide the interior spaces of the
frame structures of buildings. In addition, wetting techniques that use mortar as an adhesive between
blocks or bricks in construction are vulnerable to climatic conditions, especially cracks in mortar, which
can cause conduction collapse of the walls in seismic loading. The purpose of this research was to
propose a dry concrete block construction method that complements the weak axial shear stiffness and
improves the weakness of the wet construction method as well as to investigate its structural behavior.
In this study, the material properties of concrete blocks were examined, and the seismic performance
of the proposed dry assembly structure was verified by structural behavior tests on horizontal cyclic
loads. First, in these study results, concrete blocks can be applied to the dry block construction method
instead of wet construction methods because they secure more than C-type blocks in KS regulations.
Second, the structural performance of the wall against a horizontal cyclic load indicates that the resisting
force of the assembly block wall is increased by increasing the horizontal length of the wall, forming
several diagonal cracks. Finally, the proposed dry block wall structure requires a seismic performance
assessment considering that the ratio of the shape of the wall by height and length is considered a major
influence variable on the structural behavior under a horizontal load.
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2.1 ZJ2|EERS A

24 ZIYEEEHAY xS s E 13 2o,
200 mm(W) x 400 mm(L) x 200 mm(H) 2719 ¥
FE-ZE(standard block)¥ 129 mm(W) x 129 mm(L)
x 200 mm(H) 3719 HEE(pin block)S AA5IL
o gdd) siaE, YJHRE videlr] s Eko
1/2 A719] F3YEESZ 15tk

REEEE AMSHR] Qa1 HAAEAIE vHET] flsiA
EZFESY A== HEE2 AEFEEY =0l
tjste] 4, oF 1/29H29] Zol& A}iEo] Adl Fe=
Zgsto] BAE HsHA =t

D2EEE AMSShE A $YIES 244 "HAdl=
EA BEEE QPG A Adste] BAE B
B AT, B A4 EYEESR HATRE BEYES
I PEE 719 4% 9 7 AEY 4L B9l HAY
TS LIS AA .
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Table 1. Outline of dry stack block wall

Standard Block Pin Block

Type

Assembly
Concept
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2.2.1 HYEHAA

FIYHEEZI] WiFHAE Yol FAIA AEA 7
AAREE KS F 24059 w2t 21 MPa &332 513l 11

o] o2 wigtE & 29} Zth

Table 2. Mix design of dry concrete block

Weight (kg)
mi'x Slump | Air | W/C | S/A Je(i;it
ool em (0] @0 | 00 |yl | s |60y

13 5 6 |21.15|70.52 | 55|260|1,280|220| 1815

2.2.2 HEGIER|F

e REG EEE S EECIEEEDE S
°] 390 mm¢} &°] 190 mmE 23l F77} 100, 150,

190 mm&} o] 3714 5‘!1‘"__':‘ ARSI lom AZHA|
37]9] 38AH= +2 mm ©I3IE 3k Qlek. o]
37N #2g FAYEERY AMATE £ 30 2L &
ojH)AFTH AEAFAHD AR HAHE A5 200
mmEt B 1.7 mm & Fopp ot AAFHoZ 3

Aol e & = ST

Table 3. Comparison of production permit dimension

Dimension (mm)

No Criteria | Decision
W L H
1 400 200 198
2 400 200 199
<x2mm OK
3 400 200 198
Average 400 200 | 1983
223 &8

%—%Oﬂ ofold HEZAE AHES CF E50] A
o A=A 8 MPaoldT E& 10 % ME AA
=0} Qlt}. B ALoA] 37f BRY ZIBEZRA =
PH G400 B dsh 0, S92 e 36U Lt

U 71E 38AE WSS e ¢ & A
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Table 4. Comparison of Absorption ratio

No Absorption ratio (%) Criteria | Decision
1 4.2
2 3.6
< 10% OK
3 3.5 ’
Average 3.8

EEPERY] ASAE AT £ 59 2, 2
I EEE] 4ET HHL 121 MPa— UrEM"' %

Table 5. Comparison of compressive strength

No Strength (MPa) Criteria | Decision
1 10.9
2 11.
14? > 8 MPa | C type
5 : block
Average 12.1
3. AgAE

3.1 AdH| KA
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£ 2= 359 EEYAIE 9o 19 17
o] RS A8 T EI O JIe Ao A
< ZHe JAEES AFct EIFEEEY
|ZAEES Halsto] HA]619)
o} AEA AEA LS A 8l AL =7
Ne 2 o& Mot st ARA| Algo]

Fig. 1. Specimen wall assembly for L=1,200mm
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Fig. 2. Experimental setting of dry stack block wall
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Fig. 4. Applied cyclic lateral load pattern
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Fig. 5. Wall crack pattern (L=1,200 mm)
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Fig. 6. Wall crack pattern (L=1,600 mm)
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Table 6. Experimental results from LVDT 7, 8

Maximum Displacement (mm)

LVDT Positive Loading Negative Loading
1200 1600 2000 1200 1600 2000
7 11.37 17.05 15.01 -16.4 -11.2 -17.0
8 4.54 13.71 | 11.15 | -229 | -158 | -22.0
7-8 6.83 3.34 3.86 6.54 4.52 4.97

IAREEES 7|EA olde A

SAR, SHREESISO] tiek 14 SINEES
o] #2522 1Ao7t Aojel
HAATE dddi7t S7HEEA HAS] WEgel
L7980 AfE & 5 A

Bog AXxY ZAREES WAl+2e HAY =
ojet dolulo] ofgt w7t +HsEe T w9
TR0 F8 FFALE wrrEo] olg 1T WA
deH7Pr dagke € & A%

References

[1]1 ATC, Evaluation of earthquake damaged concrete and
masonry wall buildings, FEMA 306, 1998.
https://www.fema.gov/media-library-data/20130726-
1506-20490-1995/fema-306.pdf

[2] J. H. Jang, “Evaluation of Productivity and
Environmental Loads in Apartment Housing by using
Extrude Concrete Panels”, Ph.D. thesis, Department of
Architectural Engineering Graduate School, Hanyang
University, pp. 12-25, 2013.
http://www.riss.kr/link?id=T13236379

[3] J. H. Park, S. H. Jeon, K. S. Kang,"Seismic Performance
Evaluation of Masonry-Infilled Frame Structures using
Equivalent Strut Models", Journal of the Earthquake
Engineering Society of Korea, v.16 issue 1, pp. 47-59,
2012.
DOI:http://dx.doi.org/10.5000/EESK.2012.16.1.047

[4] K. H Moon, Y. R. Jeon, C. S. Lee, S. W. Han,
"Evaluation of Performance of Korean Existing School
Buildings with Masonry Infilled Walls Against
Earthquakes", Journal of the Earthquake Engineering
Society of Korea, v.16 issue 6, pp. 37-46, 2012.
DOI:https://doi.org/10.5000/EESK.2012.16.6.037

[5] H. Liu, P. Liu, K. L., S. Zhao, “Cyclic Behavior of
Mortarless Brick Joints with Different Interlocking
Shapes”, Materials, v.9(3) 166, pp. 1-12, 2016.
DOI:https://doi.org/10.3390/ma9030166

[6] K. Lin, Y. Z. Totoev, H. Liu, T. Guo, “In-Plane
Behaviour of a Reinforcement Concrete Frame with a
Dry Stack Masonry Panel”, Materials, v.9(2) 108, pp.
1-17, 2016.

DOl https://doi.org/10.3390/ma9020108

[77. M. Ali, R. J. Gultom, N. Chouw, “Capacity of
innovative interlocking blocks under monotonic
loading”, Construction and Building Materials, v.37,



https://www.fema.gov/media-library-data/20130726-1506-20490-1995/fema-306.pdf

FAYERRE ANZYE WA $YHRAFA BT F2AT AT

pp. 812-821, 2012.
DOLhttp://dx.doi.org/10.1016/i.conbuildmat.2012.08.002

[8] M. Ali, R. Briet, N. Chouw, “Dynamic response of
mortar-free interlocking structures”, Construction and
Building Materials, v.42, pp. 168-189, 2013.
DOIhttp://dx.doi.org/10.1016/j.conbuildmat.2013.01.010

0] & ¥(Joong-Won Lee) (M52

19914 2¢¥ : dAstw A=
3} @A
20099 89 : dAHE AZE
okt (FeHEAD
19914 39 ~ 200149 8¢ :
844, SKAAH I

S 19964 129 : AZLZRI|&A}
+ 20019 99 ~ @A : Aokt y AZ3 W

AIZAZE Hes, 2 WAAS

447



