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Compressive Strength of Lightweight Concrete Block Prism

Strengthened with Ferrocement and Expanded Metal
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Abstract

This research article presents the compressive strength of

lishtweight concrete block prism  strengthened  with
ferrocement and expanded metal for improving the lateral
strength due to earthquake load. The expanded metal No.22,
No.23 XS31, XS32 with 4 types of different specific surface of
reinforcement and 1 type of the square wire mesh were

employed. Two types of the connection methods between the

mesh and the prism were compared, i.e., a) screw and b) bolt-
nut. The preparation of specimens and the method of test
were conducted according to the standard test method for
compressive strength of masonry prisms. It was found that the
compressive strength of prism strengthened with expanded
metal was 72% greater than that of the square wire mesh
compared with the same weight of reinforcement. This is due
to the tensile strength of expanded metal is higher than that of
the square wire mesh. For the effect of connection method,
the bolt-nut method provided the greater compressive
strength than that of the screw method due to the loosen and
gjection of the screw. Therefore, the bolt-nut method of
connection enhances the efficiency of the concrete block

prism strength which is better than the screw method.

Keywords:  compressive  strength,  lightweight  concrete,

expanded metal, strengthening.
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2. Yaquazisnis
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1) ABUNSALIALUIVUIN 7.5%20x60 cm AN G2 UINTFIU
uan. 1505-2541 [5]

%) AEUNIANANINTUIN No.22, N0.23 XS31, X532 AULIATFIU
JIS G3351-1987 [6] nnafaUszas 350 MPa wanssieazidenlu
A5197 1 dmsuan s, fe Afiufii TN T U0 InSIE@T A&

(Specific surface of reinforcement)
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JUT 1 mzunsamindn

A1519% 1 uavewrzunsundndn (IS G 3351-1987) [6]

Type SW LW T W Weight S,
(mm) (mm) (mm) (mm) (ke/m?) (/m)
No.22 8.6 20.0 0.6 0.6 0.69 0.0486
No.23 127 254 0.6 0.6 0.57 0.0338
XS-31 15.0 32.0 1.2 1.2 151 0.0565
XS-32 15.0 32.0 1.5 1.5 2.35 0.0707

A) ATUNTIAIAAIIBAMALL (Square Wire Mesh) 1uaingu
daned aruu1nsgiu JIS G3532 [7] nnasfaUsedy 260 MPa 4
° Y a1 T o oa o g a
w3 Fu famhmindlevwidungunsanindn No.22

1) Janneusvanuneuniauia Tjunedusanesans (Mortar)
dwiunedgunal wmazdmdununoudenaounsauiaiun dans
NANLNAIINAUUY HdruUsenauvesansrauiiy Freviliuseda
bNI¥ER UIMNIFIU Bonding strength ASTM C952-91 [8]
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ANSASEUFIDYNNAABULUY Prism Y1ABUNSANIALUITUA
20x60x7.5 w3l ddnuaznalilaauin 40 x 40 x 7.5 @, 3ntuds
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fire81e ASLEBUNEY BnsBanzunse
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SM (S) AEANSIINNTEEVELY Screw
NO.22 (S) Azunsaundndn No.22 Screw
NO.23 (S) Azunsundnin No.23 Screw
X531 (S) Azunsundndn XS31 Screw
X532 (S) AzUNTLMENEn X532 Screw
SM (BN) AN VR Bolt and Nut
NO.22 (BN) ATLNIAMENEN No.22 Bolt and Nut
NO.23 (BN) AzLNIAMENEN No.23 Bolt and Nut
X531 (BN) AzUNsIMBNEN XS31 Bolt and Nut
XS32 (BN) AzUNTLMENEN X532 Bolt and Nut
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P81 madeundedadieiaios Universal testing
Machine MA@oUA1ILN1IATEIU ASTM C1314 [9] Inanisudnndn H-
10x10x40 ¥4, M9UUNAIFIDg 19N 1TMAdeuR JUT 4 Lilaliuss
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Yountane Aannsen 3

a3l 3 uansrnUsuuridosan bt 19331 ASTM C1314-07 [9]

h/t 13 1.5 2.0 2.5 3.0 4.0 5.0

Factor 0.75 0.86 1.0 1.04 1.07 1.15 1.22

gl h fie Augevewilsiegmadey

t fa ANUMUIBINITIFRBg 1 MAFaU
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Stress (MPa)
3.00 —
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2.00 e X8 32(3)

_w XS 31(8)
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000 I 1 I 1 I
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Strain (mm/mm)

U 16 nsmimudiniusszining Stress-Strain WisusUsilaTlaSy
fAdeensdanzinsanig Screw
915 MANNENTUFENIN Stress-Strain JU 16 fegsaruau
(€T fAMAs8ngedn 1.30 MPa HaveINsiasui1as ilvisogns SMS),
NO22 (S), N023 (S), XS31 (S), XS32 (S) flerindsdngean 1.37 MPa, 2.36
MPa, 1.62 MPa, 1.94 MPa, 1.36 MPa madsiu Anudurfndaiifinduiiniu
5%, 82%, 25%, 49%, 5% Awd1du WelUSeuifisuseninanisldnzunss
wiEndn NO22 (5) uazmzunSIaInANTIedmatY SM (5) Fsdidntiniin
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Stress (MPa)

3.00
XS32(BN) _ No 23(BN)
- XS31(BN
No 22(BN)
200 —e— XS32(BN)
—%— XS31(BN)
—x— NO 23(8N)
100 —a— NO 22(BN)
' —&—SM(EN)
—a— CT
0.00 1|
0.000 0.002 0.004 0006 0008 0.010 0.012

Strain (mm/mm)
FUN 17 n3manudiniussening Stress-Strain Wisuiilsuntianiasy

fdenlen15ERRTLATISIY Bolt and Nut

9nNsINANLENTUSTENING Stress-Strain U7 17 Aeesaruny
(CT) dedadngean 1.30 MPa navean1siasuinge yilvidiegns
SM(BN), NO.22 (BN), NO.23 (BN), XS31 (BN), X532 (BN) deirnda
’5@5‘155‘1@ 1.64 MPa, 2.55 MPa, 2.58 MPa, 2.36 MPa, 2.58 MPa
Ay Anduigeifuduminty 26%, 96%, 98%, 82%, 98%
AUEWU Nl wavesisnisldadnduindeavihliiinisimunAiiigs
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wanslunn519fl 4 fn Load capacity tud1m&sdngagni

Wisuiisuiufmegumunn waasiiuiiisnsiansunseiieang
Fagvinlemdsdad1miu SM(S), NO.22 (S), NO.23 (S), XS31 (S),
XS32 (S) gauinTuidu  1.05 win 1.82 i11.25 Wi 1.49 i1 uag
1.05 11 AUEIAU warANS1SnreIUsTuntineNiasuniidiiy
= v Y = = v & 1 ad =2
azunsaLardameadnindeduandunsned 5 wandiiuitisnisde

pruNsIeBaandunaed Bravinliaidwwnd sy SMBN), NO.22

(BN), NO.23 (BN), XS31 (BN), X532 (BN) QaLﬁm%’Tu vWu 1.26 i

1.96 i1 1.98 111 1.82 W1 wag 198 11 Auasu

a o v o 2= o 1 = v
AN 4 maaamﬁuawiéﬂuwumaﬂmmaaﬂg

Specimen Maximum Strength Maximum Load
(MPa) Strain Capacity
cT 1.30 0.0057 1.00
SM S 1.37 0.0072 1.05
NO.22 (S) 2.36 0.0077 1.82
NO.23 (S) 1.62 0.0052 1.25
XS31 (S) 1.94 0.0075 1.49
XS32 (S) 1.36 0.0032 1.05
aneil 5 MdsdavesiTunilinedindeadninden
Specimen Maximum Strength Maximum Load
(MPa) Strain Capacity
cT 1.30 0.0057 1.00
SM (BN) 1.64 0.0067 1.26
NO.22 (BN) 2.55 0.0088 1.96
NO.23 (BN) 2.58 0.0097 1.98
XS31 (BN) 2.36 0.0070 1.82
XS32 (BN) 2.58 0.0082 1.98
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	ลักษณะการวิบัติของตัวอย่างควบคุม (CT) ซึ่งไม่ได้มีการเสริมกำลัง เป็นการปริแตกของผิวปูนฉาบหลุดร่อนออกจากผนังก่อ เป็นรูปแบบการปริแยกของเปลือกผิวหน้า Face Shell Separation ตามรูปแบบการวิบัติที่แสดงในเอกสาร ASTM C1314 [9] สำหรับตัวอย่างที่มีการเสริมกำลังด...
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