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CHUTIPONG EUATHITAPORN : ASTUDY OF ULTIMATE
COMPRESSIVE STRENGTH OF CONCRETE USING CONCRETE AND
LIGHTWEIGHT BRICK WASTES AS AGGREGATES. THESIS ADVISOR

: PROF. SUKSUN HORPIBULSUK, Ph.D., 85 PP.

WASTE CONCRETE/WAST LIGHTWEIGHT BRICK/RECYCLED

This research aims to study the ultimate compressive strength of concrete
using wastes of concretes and light weight brick as aggregates. The mix proportions
of concretes were prepared with cement : fine aggregate : coarse aggregate ratio of 1 :
2 : 4 by weight and water to cement ratios of 0.40, 0.50, and 0.60. Compressive
strengths of concretes were determined at the ages of 7, 14, and 28 days. The testing
results of the concretes with recycled aggregates were compared with those of
concretes with natural aggregates. The results revealed that compressive strength of
concrete with recycled concrete was lower than that of concrete with natural
aggregates. The compressive strength was inversely proportional to the Los Angeles
abrasion loss of coarse aggregate. Use of lightweight brick in concrete in concrete
caused the reduction of compressive strength of concrete. Therefore, the lightweight

brick content must be properly designed in order to attain the required concrete

strength.
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Kakizaki et al. Ibid.135 35-63 94-11.8 1.4 3.3
Mukai et al. 32nd Review 6.7 9.4 0.8 1.0
Ikeda. Ibid 135 5.7 11.1-11.7 0.9 1.4
Hansen and Marga. Ibid 135 3.3-10.0 11.4-13.1 0.6-1.1 2.4
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Nixon (1997) l&vmsufieuiiouinasiuvenuildnnmsdesnsuniamas
WIRTMHGININTTTUIA NUTaswneui ldnnmsdesneuniamiiniuaisaly
ﬂﬁ@@ﬁuﬁmmﬂ'ﬁmamwmumﬂﬁﬁnqﬂa Hasaba (1981)  WUNIATINHILUYUIA
525 Wu. ﬁmmmmmiumi@@%uﬁwﬂizmm%ﬂaz 7 Hansen and Narud (1983) WU
UIDTINVUIA 4 — 8 Y. mmm@ﬂ%ﬁf}ﬂﬁ%’aﬂaz 8.7 HATNIATINVUIA 16-32 Y. AINI5D

= =<

Y 9 '
qaduin1dsosas 3.7 Kreijger 1AANEIDINITAATUIINIANUAUILLULYDIADUNTA HD

U

ﬂ1§ﬁﬂy1llﬁﬂﬂﬁﬁﬁ1i1ﬁﬁ 2.6



18

' 9 ,
A1519% 2.6 ﬂ'lﬁﬂﬂ‘%iﬂﬂl“ﬁ‘t’J‘lJﬂ“]Jﬂ’J'lll‘VilﬂLl,uu

Densities of the WCA Water Absorption of the WCA % UYL
2400 kg/m’ 3.8
1900 kg/m3 9.7 Waste Concrete Aggregates
1700 kg/m’ 12.8 (WCA)
1300 kg/m’ 222

11913314 Building Contractors Society of Japan — B.C.S.J., 1978 MUUAIILIATIN

neuuazulasINavidean lavinnisgesasuniamaivisoiun IFunuulasInn
a o = Yy A o =< H a9y 9 o w

s3sumAluMshaeunsala Wesasimsgaduiiilinudesas 7 uaziosaz 13 awdiay

' o g 1 U o [ 1

Turanli., 1993WUNBATIMIAFUUUNINUSpEAZ 5.02 dmMTuLIaTIHeILRTvLIA 15— 30

U3, TopGu and Sengel (1995) WUNWIAIWHI VNI INTUADUNTAAII AT TUGATAIN
1 % ] 1 % Y g 1 %

ALBYANINY 5.5 ANUHUMUWINND 2470 np/y’ wagmsFuguiiiniely 30 wii wny

$ounz 7

|| ?:’ U \ \J = y Y =) a
2.7.2 HgRENIaz Y9199 UNIAN T NIa T INTENL3 1Aa
1 g -7 = Q' L%
Hansen and Narud (1983) lTanaaauvivuietminveaneunsaluanindua
AMTNNANLIATIUMENUS IHAUUIA 4 — 8 WA, A1 TZaNY 2340 NA/A. HAZIUIA 16 — 32
war, ez 2490 naal. Tuvaen asunsan lFuIaI UM UTITUIIAUUIA 4 — 8 L,
=S 1 1 ?)I (<%} = 1 %1 "
Hamulennlszunar 2500 Aan/a’. wazvua 16-32 uy. uAmHUlemnlszua
1 ~ [ 1 %’ L= o ] ]
2610 NN./4° Narud (1981) WUAADUATANLDATIAIUNAUVDIUADTINUS 0.7 92 18R MUY
b4 ] ] ] %’ [ = d‘ =
Wmidn 2297 ansa’. B.C.SJ. (1978) na1vuisimiinvesnsunsanlsuiasiuvents
TmAaluamwoudimuatianlszuna 2120 — 2480 An/a’. Turanli (1993) AA1IIINUIEY
?:’ Y = d' 9J = a = 3 d'
iminvesnsunianldurasiunents lo@avuna 15 — 30 vy, TaA1 2410 AnJ/’. Lazilio
A o a 1 . . ' ' 3 v
annaudIFILT Tan 2570 An/. Ravindrarajah and Tam (1985 ﬁgﬂammﬂumuﬂmm

A Y 1 G = B 1 a A A 4
ll’JaS’JiJ‘ViEJ"I‘]J‘VIllﬂﬁ]"lﬂﬂ"ISEJ@EJﬂ@‘L!ﬂi@]Lﬂ"liJﬂ”l@]”lﬂ’J”IZJ’JaS’JiJﬁ]"Iﬂ‘ﬁiﬁJGIﬂ@] LUBDNYINUBIUUA

A "o % ] H o 1 a
LWﬁﬁ@]ﬂ@Qﬂ‘]ﬁJ’Jﬁi?Mﬁm‘U "’Tﬁfﬁ"f‘IJ’JEJ‘L!1‘WL!ﬂL‘]ﬂﬂ’ﬂNlai’flllﬁm‘]JﬂTﬂ‘ﬁiillﬂﬂﬁ



19

2.7.3 YUIAAAZUVDINIATINNIF UM SHANADUNIA
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AMAIVDY Coarse Recycled Aggregate
. Crushed SIZE OF
Properties . 180-250 200 — 400 400 — 500
Limestone ; ) ) CONCRETE
kg/ kg/ kg/
g/cm g/cm g/cm 315 s,
Fineness 6.85 6.78 6.81 6.78 49,30 ),
Modulus
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V9INOUNIA (Yoshikane, 1995)

Concrete Specimen Code C A B E F D
Compressive Strength (MPa) 15 |16 |21 30 38 40
Los Angeles Abrasion Loss Ratio (%) 28.7 1273 (27.0 | 256 | 229 | 20.1
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A\ 4

Sand

Recycled Fine Aggregate (Lightweight

Brick)

CS C240_S, C350_S C_RS C240_RS, C350_RS
\ 4 \ 4 \4 v
Crushed Coarse Recycled Crushed Coarse Recycled
Limeston Aggregates from Limeston Aggregates from
e concretes having e concretes having

strength of 240 (Cube)
and 350 (Cylinder) ksc

strength of 240 (Cube)
and 350 (Cylinder) ksc

A 4

A 4

Compressive Strength Test at 7, 14 and 28 days
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fﬁ W‘U NIAFINNIY ll'mﬁ’)llﬁ&aﬂﬂ W/C=0.4 W/C=0.5 W/C=0.6
1. C S 04 CS 05CS 06 CS

2. C RS 0.4 C_RS 0.5 C_RS 0.6 C_RS

3. €240 S 0.4 C240 S 0.5.C240 S | 0.6 C240 S
4, €240 RS 0.4 C240 RS 0.5 C240 RS | 0.6 C240 RS
5. €350 S 0.4 C350 S 0.5.C350 S | 0.6 C350 S
6. €350 RS 0.4 C350 RS 0.5 C350 RS | 0.6 C350 RS

3.7 OATIEIUVBIAOUNIA

FATAIUNAUADUNTAUAAIAINITIN 3.3 MHUUATATIAIUTEHINY U ¥

o PN A oA o ' ¥ S 1w
aglaﬂﬂl YIATINHNIIY MDD 1: 2: 4 %Quﬂuiuﬂiﬁﬂgﬂﬁ aﬁj’]a’)uma\ju’]@aﬁluuﬁlﬂ’]ﬂu

0.4, 0.5 18T 0.6 LATMIYUAIVBINBUNIATAAILAN IR IADEG U 5 — 10

A15199 3.3 OATIAIUNTNADUNIA

Mix Proportion of Concrete (kg/ms)

Sample Fine Aggregate Coarse Aggregate wy | Stume

Cement Natura | Recyc | Recyc Mixing | Effective | © o

Natural | Recycle Water | Water
1 le 240 | le 350

04 CS 282.99 665.74 - 1,264.5 - - 113.19 8.70 0.4 | 50-100
0.5 C_S 275.20 647.42 - 1,229.7 - - 137.60 8.46 0.5 | 50-100
0.6 C S 267.83 630.08 - 1,196.7 - - 160.70 8.23 0.6 | 50-100
04 CR | 31130 - 366.87 13910 | - - 12452 | 20234 04 | 50-100
S
0.5 CR 301.90 - 355.79 1,349.0 - - 150.95 196.23 0.5 | 50-100
S
0.6 C_ R 293.05 - 345.37 1,309.5 - - 175.83 190.48 0.6 | 50-100
S
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A1319N 3.3 0ATIFEIUNAUABUNIA (D)

Mix Proportion of Concrete (kg/m3)

Sample Fine Aggregate Coarse Aggregate wi | Stume

Cement Natura | Recyc | Recyc Mixing | Effective | © o

Natural | Recycle Water | Water
1 le 240 | le 350

0.4_C240 § 237.30 558.25 - - 883.68 - 94.92 49.19 0.4 | 50-100
S
0.5 C240 [ 231.80 545.31 - - 863.20 - 115.90 48.05 0.5 | 50-100
s
0.6_C240 [ 226.55 532.96 - - 843.64 - 135.93 46.96 0.6 | 50-100
S
0.4_C240 § 256.89 - 302.75 - 956.64 - 102.76 212.33 0.4 | 50-100
RS
0.5_C240 § 250.46 - 295.16 I 932.68 - 125.23 207.01 0.5 | 50-100
RS
0.6_C240 | 244.34 - 287.95 - 909.89 - 146.60 201.96 0.6 | 50-100
RS
0.4_C350 § 240.71 566.29 - - = 911.56 96.28 51.80 0.4 | 50-100
S
0.5_C350 § 235.05 552.98 - - J 890.13 117.53 50.59 0.5 | 50-100
s
0.6_C350 § 229.66 540.28 - = = 869.69 137.79 49.43 0.6 | 50-100
s
0.4 C350 [ 260.90 - 307.47 v - 987.99 104.36 217.71 0.4 | 50-100
RS
0.5 C350 § 254.26 - 299.65 - - 962.87 127.13 212.18 0.5 | 50-100
RS
0.6_C350 § 247.96 - 292.22 - - 938.99 148.78 206.92 0.6 | 50-100
RS

3.8  mManaaaumasonilszay

v 9
2 o

hdledinasinsuelgesnaInteioinuuia (N33 817 Hazga) uazdaimin

Y o " W Y Aa = Yo 0 Y 1 Y a9 9 o
VUIAUDINDUAIDYINIARNIZATUNLTYU m%ﬂ%smmm@ ﬁ?“ﬂ?MIINLiEJTJGLWGEJQTH“UN m

U

r T Y ' o
m%awma“luﬁ’mﬁsmssm&1 uuﬁﬂmmmmzumuﬂmmmamqaqmﬁmuﬁﬂwa



28

3.9  MIMMMassunsana (Compressive Strength)

3.9.1 19AI9E19AIUUIATOINA Compressive Machine
2 ° o [ ] 4 <3 °
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Tue15199 4.1

M3199 4.1 uaviAveswas v g lunmside

Crushed Recycled Aggregate
Properties River sand
Limestone | Fine (RS) | Coarse (C240) | Coarse (C350)
Fineness Modulus 2.30 6.45 1.16 6.48 6.12
Bulk Specific Gravity | 2.60 3.33 2.05 4.02 3.75
(SSD)
Absorption (%) 1.48 1.44 42.96 291 1.33
Dry-Rodded 1647 1564 825 1303 1325
Weight(kg/m’)
Abrasion Loss (%) - 14.62 - 39.70 21.57
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] A Y I J A A o = Y v A
Mol A1319% 4.1 uaad il uaasunIala lugaaauazoea lnameanuiulu
5350110 Tag Tugaanuazdeauei Yy aziAuAoUNIA 240 NN/EN° (Cube) 1AL 350
An/u’ (Cylinder) UAUMAY 6.45 6.48 1Az 6.12 MNAIAY JUN 4.2 HAAINITNTZIBYUIA
N318FITNNAUASIAYD NI 1TEUNIVAUNINTFIU ASTM C 33 (American Society for

vy {
Testing and Materials, 2001) N31euthinNuaaz ldnwATgIu ASTM C 33 vmzh 1Ay
a < 1 [l ’é 1 a’; k4
dguranTivaannMeuNin tag liaeandesnnnsgiu ASTM C 33 Netlimsiz
a = ] 9 = A o A o = 9y =
iy gUIANTANNNTwIWestazianungugulegmimiuanseiaits 33 ldeynadd

<
VUIALAN

100

< 80+

>

= i

£

@ 60

©

o L

o

[

§ 40 |

(D)

K i

20 |-

0
10t

Sieve Opening (mm.)

® River sand
A Recycle Light Weight Brick
o ASTM C33

' Y
3N 4.2 MINTTNBAIVBINIATINALDIANT 2 FiiA 11[FEUNBUAVUINIFIU ASTM C 33

9
MINILIYUUIAYRIRUYUTITUHA LAIAHADUNIANT 2 BiA (240 NN/BY’ (Cube)
1ag 350 nn/su’ (Cylinder)) Hadad31N 4.3 1fSouMeUNULIATFIUVOI ASTM C 33 Y110
A . A A9 1 A a 1 < 9 Z’,
INAY (Average size, D,) VOUABABUNIANAIUBENIIVINIAABVOIN UL UGDLIAN DY NI
Auutaziayaeunsaliminszaeal lndifewaz aeandesnIunInTgIu ASTM C 33

(American Society for Testing and Materials, 2001)



32

100
o 80R
S
= i
=
@ 60
G
a ¥ i
e
c
§ 40 -
[<5]

P i

20 -

0

0

Sieve Opening (mm.)

® Lime Stone
B Concrete Recycling f'c 240
A Concrete Recycling f'c 350
O ASTMC33

v 9
g‘ﬂﬁ 4.3 NTNTLAYAIVDINIATINNYIV NN 3 YUA Lﬂ%ﬂﬂlﬁﬂﬂﬂﬂuiﬁij@u ASTM C 33

412 ANNNIUNIZHAZINIINIAATHIIVDINIATIN
=S =) 1 90} =) = 1 o d‘
UIATIVALIDIATITUSIA (NTIOLUUT) LAZIABDTUIALITANVO NI UNIZN
ANNZOUAINMTUNIND 2.60 AL 2.05 MUAIRU ANUANTUNIZVDUABDIUIATA1T DO
' v Y Aa A ~ 4 a o A A =
NIMIBUNT ML UL IUTENDU NI18 FIwud Yuv1d Gusy taykIogiiition ¥
ueazaIlsznouTAIANE 1T UWIZM HuijudosnaziAuaounTa 240 NA/FBY’ (Cube) 1Ay
350 nR/Y’ (Cylinder) HAINANIUNIZNANNILDUAIA T UMAY 2.65, 2.29 1Ay 2.43
o w = 4 g A d Y A AAa A A =

MUY FINUANTANITONDTAINIAINIZNHIVOUABADUNIATANUNFULASTAIAIIN
2293 UNIZAININHUIYULY (Chen et al. 2003) danaldiAyAoUNTALAIAINAITUNIZANAS

: [ a v v a J
‘%Qﬁ@ﬂﬂé}i’)\‘lﬂﬂﬁu’ﬁ]ﬂmﬂﬂ Hansen and Narud (1983) 8 50t YN (2547)
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4.1.3 HUEINHUNUDINIATINUAZTDIINTLHININIATIN
a 1 G 2 2 . =
AuiudosuaziAuAoUNIA 240 NN/BY” (Cube) taZ 350 AN/BY’ (Cylinder) N
1 g (%] 1 (%} (] QU {
WUINU NN 1586.48 nA/A’ 1341.31 AN/’ tag 1343.05 nA/Y° aua1al vz nse

1 g a 1 \ U o v
HUUILAZIAYINIALUN NANNINY 1671.157 nn/u’ uag 1179.359  nn/a’ Muaiay 1Ay

[
~ 1 %’ v o

' 1A ] ] < @ 4 4 4
AounsalAmMismingn N udorediuiu lada ioannanunguVeITIMUAIN AR
9y

A 4 A Aa A A Y o ' Y ¥ o ~
NIDUDIATNYALNIENHNIVDUAYADUNTANUINUNLUN mwa“lwmwuﬂmmsﬁyﬂ@uﬂima@aq

]
1 I

A A v a A 1w @ ' A ] ] I = o Y
WersunuiuugesiSuasmnu anvazgdired luuduenuaztlumasuyugeinld

AR UNTANYTUIUFDII9TENININIATINGINNHUY UdRY 1ABADUNTA 240 NA/BN’
(Cube) 4@ 350  nn/a’ (Cylinder) N3 u¥0971952 1190785 sznadoeay 52.87,
67.46 182 64.53  WEIRD  n3emit ey gnaw il tess LI
Uszanmdooas 36.44 uag 42.11 MWAIRD AUSINRIERIINTEHINUIATINVOUABADUATA

1 9J = g’/

= A = 9 Aa o ,3 A A A X a v
llﬂTﬂ@‘LlGlJNQ’QLuﬂlﬂ%ﬂﬂmﬂﬂﬂﬂﬂu’lﬁ]ﬂﬂluﬂﬂﬁ NIHO1UUDININAYABUNIAN 1T 1UIUITY

Le

i1&anmsgesdronsanuay (lilgm3essns) selimaeuazyuun qsdng gauaney
(2545) WUAWIAIINALIBEALAZIIATINHOID A Id0 NN EoaEAsURIATIT N MR
serIaNnaTweglureiooay 34.21 59 35.74 uaz 39.99 D9 41.48 AWERY SnY YIUTIR
(2547) WUAWIAIINALIBEALAZIIATINHOIDA Idn NI doaEAsuRTaTI SN AR
sEWIaNATITeeaz 35.88 uaz 41.40 awaiay Uniles Sarly (2551) wudwlasunew

d’ Y 1 S A ] 1 1 9
‘Vﬂﬂﬂ?ﬂﬂﬁﬂf’)ﬂlﬂ‘]ﬁlﬂ@uﬂﬁﬁMﬂTﬂ%M”lmﬁlf@\i’JNSZW’JNiJ’mS’Jlli@flﬁg 40.40

4.1.4 ANUMUMUMTANNIOUUVBINIATINYEND
IAHADUATA 240 NA/YN” (Cube) UaE 350 AA/FY” (Cylinder) HAtMsannsoun la
NNNINATOUAIVIATOIAOAUDIIAE AIUNIATIIU ASTM C 131 (American Society for
1 U %7/ - o U .

Testing and Materials, 2001) 10 U5o8ag 39.70 taz 21.57 Taerimiin muaiay Faaeanand
1119113989949 Tavakoli and Soroushian (1996) NWUNIATINNEIUN A INNITNIT0ELAY

= a1 = 1 1 1 9 = %,‘ [ d' = 1
ARUNIANAINITANNIOUDY IUBIITREAL 26.4 D3 41.7 1AM YN MITANTOUVDI
a 1 a1 9 Y 1 =< 1 ~ ' A A
Auifugesiinnlszinuiosas 14.62 ANNAMUMUABMIANNIOUNGINVRIABABUNIAN

< A o a o S A Y SR Aa ~ A
AUNAVININANVUTITINAVOITINUANTAY IO DIAINIAINIZNAIVOUAYADUNTA 11D
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18418 Uon1AL IANADUNTAGIHIUNTLUIUMTED8AT FaD19aana lHANULYUTIVD
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wIaTIWana uaoe1e lsnan Nawrasiuneun laninmsdesAynounialaziuudos

ganalinnsanniou lUMUNIIMIATFIU ASTM C 131 (American Society for Testing and
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Materials, 2001) Nfi1vua l3dmsumsnaansunsa (limuesas so Tassitminveauda
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7,14 Uag 28 MW N 227, 274 uag 314 pa/sy’ auainy
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A~ %} 1T A d 1w ) ad A A
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aeandnanuaIvelusda (Nagaraj and Zahida Banu, 1996; Horpibulsuk et al., 2003, 2006,

Y
v A =

o w [ a %’ 1 S 1w
2011a, b Loz 2012) ﬂ1aQﬁ?l&ﬂWHLLiQ@ﬂgﬂ@ﬂﬂlﬂﬁﬂﬁ’J i @gwﬂ?mmuma%mummﬂu 0.4

(9R13197 4.2)
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A o w Y [ A A 1 o 1 %’ 1 =\ o 9
MN1TNN 4.2 maq@11u1/11uu,iﬂaﬂﬂ’e‘)uﬂmmmazemmammumeﬂu%mummﬂ%mamu

Eﬂ'lﬂ‘ﬁﬁiiﬁlf'laﬁ{ﬁ’mﬂ
Average Compressive Strength (kg / cmz)/ Normalized Compressive
Concrete Strength (%)
7-D 14-D 28-D
04 CS 264 /100 317/120 334/126
05 CS 227/100 281/121 314/139
0.6 C S 211/100 250/ 118 279 /133

4.2.2 MAIMUMUIIIDAUAZI08AZMAIMUMUHIIDAVDINDUNIAN TN Y
FITNHIATINAVNIATINHEIVI NN TELIDLABADUNIA
~ o o 9 o A A 9
A15197 4.3 4.4 1AL 4.5 LAAINANATDUNIAIAIUNIULITIOAUDIADUNTAN 19
lao' I
neududuNIaTINAIDEA LAZIAYADUATA 240 AN/FN°  (Cube) UAT350 AA/FN’
. < X o &
(Cylinder) 1Huwrasaureony Feamnsoagillagail
A A 9o’ 1A S 1w o o 9 [ = % 1
1. 75 u1aiasFuuaIniIng 0.4 A1AIAIUNIULTIOAINASVDIAIDYT
{ [ [ o w a I
(0.4_C240 S) #101¢ 7, 14 Az 28 W 1AL 213, 252 1Az 270 nn/ay’ a1y vioaadu
9 = Aa
Sovaz 81, 80 1Az 81 YonoUNIAUNA (0.4 C_S)
A A %} L=t g (% o w @ ~ Y] ]
2. S FuudINy 0.5 A18IAIUNIULITIOARASVDIADE14
{ @ (Y] o w a I
(0.5 C240_S) #101g 7, 14 1A 28 TU (MNY 177, 217 waz 240 nn/su’ Mua1al vsoamily
$ouay 78, 79 uay 76 voIRAUNIAUNA (0.5 C S)
A A %} L=} g % o o [ { o ]
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A A %’ L=t S 1w o w Y 4 @ ]
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4 9 LY o w a <3
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A & aol A d 1w o o 9 [ a o ]
5. NSV TFIUUAININDY 0.5  AIAIATUNIULTIOAINDYVDIN IO
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AT 1N 4.3 MAadALAzS08azMaI0AUINDUNTAN Wi = 0.4

Average Compressive Strength (kg / sz)/ Normalized Compressive
Concrete Strength (%)
7-D 14-D 28-D
04 CS 264 /100 317/100 333/100
0.4_C240_S 213 /81 252/ 80 270/ 81
0.4 C350 S 242/92 290/91 301/90

A3 4.4 MEIDAALS 08aZMAIOAVDINOUNTAN wie = 0.5

Average Compressive Strength (kg / cm’)/ Normalized Compressive

Concrete Strength (%)
7-D 14-D 28-D
05CS 227/100 275 /100 314 /100
0.5_C240 S 177778 217779 240/76
0.5 C350_S 208/92 249 /91 272 /87
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A o v w 9 o v w A A
AITNN 4.5 NANDAUALTDYDSNIANDAVDIADUNIAN w/c = 0.6

Average Compressive Strength (kg / cm’)/ Normalized
Concrete Compressive Strength (%)
7-D 14-D 28—D
0.6 C S 211/100 249/100 279 /100
0.6 C240 S 165/78 198 /79 224/ 80
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Average Compressive Strength (kg / cmz)/ Normalized Compressive
Concrete Strength (%)
7-D 14-D 28-D
04 CS 264 /100 317/100 334 /100
0.4 C RS 118 /45 142/ 45 151 /45
0.4 C240 S 213/100 252 /100 270/ 100
0.4 C240 RS 87 /41 97/39 120/ 44
0.4 C350 S 242/100 290/ 100 301/100
0.4 C350 RS 102/ 40 122/35 131/43
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Average Compressive Strength (kg / cmz)/ Normalized Compressive
Concrete Strength (%)
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0.5 C350_S 208 /100 249 /100 272/100
0.5 C350_RS 84 /40 92 /37 103/ 38
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Average Compressive Strength (kg / cmz)/ Normalized Compressive

Concrete Strength (%)

7-D 14-D 28—D
0.6 CS 211/100 249/100 279 /100
0.6 C RS 43/20 56/22 60 /22
0.6 C240_S 165/100 198 /100 224 /100
0.6_C240 RS 50/ 30 58/29 66 /29
0.6_C350_S 186/ 100 213/100 233/100
0.6_C350 RS 52/28 60 /28 72/ 31
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Materials Identification Sample 1 Sample 2 Average
Weight of Flask + Water, B (g) 653.12 654.87
Weight of Sand in SSD, S (g) 500.21 500.11
Weight of Flask+Water+Sand , C (g) 962.45 961.51
Weight of Sand in Oven-Dry , A (g) 493.40 492.38
Bulk Specific Gravity (Oven-Dry) : A/(B+S-C) 2.58 2.54 2.56
Bulk Specific Gravity (SSD) : S/(B+S-C) 2.62 2.58 2.60
Apparent Specific Gravity : A/(A+B-C) 2.68 2.65 2.67
Absorption : (S-A)/A x 100 (%) 1.38 1.57 1.48

{ 1 1 o 4 { ] a
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Materials Identification Sample 1 Sample 2 Average
Weight of Flask + Water, B (g) 653.10 654.75
Weight of Sand in SSD, S (g) 500.00 500.00
Weight of Flask+Water+Sand , C (g) 908.55 910.51
Weight of Sand in Oven-Dry , A (g) 350.00 349.50
Bulk Specific Gravity (Oven-Dry) : A/(B+S-C) 1.43 1.43 1.43
Bulk Specific Gravity (SSD) : A/(B+S-C) 2.04 2.05 2.05
Apparent Specific Gravity : A/(A+B-C) 3.70 3.73 3.72
Absorption : (S-A)/A x 100 (%) 42.86 43.06 42.96
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Materials Identification Sample 1 Sample 2 Sample 3 Average
Weight of Limestone in SSD , B (kg) 3.00 2.93 2.93
Weight of Limestone in Water , C (kg) 1.87 1.84 1.84
Weight of Limestone in Oven-Dry , A 3.00 2.87 2.86
(kg)
Bulk Specific Gravity (Oven-Dry) : 2.66 2.65 2.64 2.65
A/(B -C)
Bulk Specific Gravity (SSD) : B/(B - 3.38 3.29 3.31 3.33
0)
Apparent Specific Gravity : A/(A+B- 8.74 13.24 12.73 11.57
0)
Absorption : (B-A)/A x 100 (%) 0.04 2.03 2.25 1.44

{ 1 1 o H { ]
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ABUNTA 240 ksc (Cube)

Materials Identification Sample 1 Sample 2 Sample 3 Average
Weight of Limestone in SSD , B (kg) 2.95 3.00 3.00
Weight of Limestone in Water , C (kg) 1.72 1.75 1.69
Weight of Limestone in Oven-Dry , A 2.88 2.96 2.86
(kg)
Bulk Specific Gravity (Oven-Dry) : 2.33 2.36 2.19 2.29
A/(B -C)
Bulk Specific Gravity (SSD) : B/(B - 3.80 3.85 4.39 4.02
0)
Apparent Specific Gravity : A/(A+B- 5.22 4.93 4.26 4.80
0)
Absorption : (B-A)/A x 100 (%) 2.51 1.44 478 2.91
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ABUNTA 350 ksc (Cube)
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Materials Identification Sample 1 Sample 2 Sample 3 Average
Weight of Limestone in SSD , B (kg) 3.00 3.00 3.00
Weight of Limestone in Water , C (kg) 1.79 1.78 1.77
Weight of Limestone in Oven-Dry , A 2.94 2.98 2.96
(kg)
Bulk Specific Gravity (Oven-Dry) : 243 243 2.42 243
A/(B -C)
Bulk Specific Gravity (SSD) : B/(B - 3.80 3.70 3.76 3.75
®)
Apparent Specific Gravity : A/(A+B- 5.70 5.47 5.44 5.53
®)
Absorption : (B-A)/A x 100 (%) 1.99 0.69 1.31 1.33
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Sieve Sieve Sieve Sieve and Fine Agg. Percent Cumulative Percent
No. Opening Weight Fine Agg. Retained Retined Percent Passing
(mm.) (€3] (€3] (%) (%) Retained (%)
(%)
#4 4.75 0.54 0.55 0.01 2.20 2.20 97.80
#8 2.36 0.50 0.53 0.03 5.41 7.62 92.38
#16 1.18 0.46 0.53 0.07 14.43 22.04 77.96
#30 0.60 0.43 0.53 0.10 19.64 41.68 58.32
#50 0.30 0.39 0.50 0.11 21.64 63.33 36.67
#100 0.15 0.38 0.53 0.15 30.46 93.79 6.21
pan - 0.53 0.56 0.03 6.21 - 0.00
Sum 0.499 100.000 230.661
Fineness Modulus 2.30
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Sieve Sieve Sieve Sieve and Fine Agg. Percent Cumulative Percent
No. Opening Weight Fine Agg. Retained Retined Percent Passing
(mm.) (& (& (%) (%) Retained (%)
(%)

#4 4.75 0.54 0.54 0.00 0.00 0.00 100.00

#8 2.36 0.51 0.52 0.01 2.94 2.94 97.06
#16 1.18 0.46 0.49 0.03 7.35 10.29 89.71
#30 0.60 0.43 0.46 0.03 7.35 17.65 82.35
#50 0.30 0.39 0.43 0.04 11.18 28.82 71.18
#100 0.15 0.38 0.47 0.10 28.24 57.06 42.94
pan - 0.53 0.68 0.15 42.94 - 0.00

Sum 0.340 100.000 116.765

Fineness Modulus

100

(2] (]
o o

N
o

Percent Passing (%o)
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® Recycle Light Weight Brick

© ASTM C33
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Sieve Sieve Sieve Sieve and Line Stone Percent Cumulative Percent
No. Opening Weight Fine Agg. Retained Retined Percent Passing
(mm.) (& (€3] (€3] (%) Retained (%)
(%)

3/4” 19.00 0.64 0.76 0.12 8.08 8.08 91.92
3/8” 9.50 0.72 1.32 0.60 40.46 48.55 51.45
#4 4.75 0.74 1.41 0.67 44.93 93.47 6.53
#8 2.36 0.52 0.54 0.02 1.16 94.63 5.37
pan - 0.49 0.57 0.08 5.37 - 0.00

Sum 1.48 100.00 244.73

Fineness Modulus = 6.45
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60 -

Percent Passing (%0)
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Sieve Opening (mm.)

® | ime Stone
o ASTM C33
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A1319% 1.9 NMINTLIBAIVDINIATIVHEIUN IFNNTNMIGDUABADUNTA 240 ksc (Cube)

Sieve Sieve Sieve Sieve and Agg. Percent Cumulative Percent

No. Opening Weight Fine Agg. Retained Retined Percent Passing
(mm.) (2) (2) (%) (%) Retained (%)
(%)

3/4” 19.00 0.64 0.75 0.11 10.28 10.28 89.72

3/8” 9.50 0.72 1.07 0.35 3291 43.19 56.81
#4 4.75 0.74 1.30 0.56 52.33 95.52 4.48
#8 2.36 0.52 0.56 0.04 3.55 99.08 0.92
pan - 0.49 0.50 0.01 0.92 - 0.00

Sum 1.07 100.00 248.07

Fineness Modulus = 6.48
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(Cylindrical)
Sieve Sieve Sieve Sieve and Fine Agg. Percent Cumulative Percent
No. Opening Weight Fine Agg. Retained Retined Percent Passing
(mm.) (g) (g) (%) (%) Retained (%)
(%)
3/4” 19.00 0.64 0.68 0.04 2.76 2.76 97.24
3/8” 9.50 0.72 1.42 0.70 42.99 45.75 54.25
#4 4.75 0.74 1.03 0.28 17.28 63.03 36.97
#8 2.36 0.52 1.13 0.60 36.97 100.00 0.00
pan - 0.50 0.50 0.00 0.00 - 0.00
Sum 1.63 100.00 211.54
Fineness Modulus = 6.12
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Materials Identification Sample 1 Sample 2 Average
Weight of Measuring Cylinder (kg) 7.550 7.530
Weight of Measuring Cylinder + Water (kg) 21.950 22.000
Temperature of Water (OC) 28 28
Unit Weight of water (kg/1) 0.997 0.997
Weight of water (kg) 14.400 14.470
Volume of Measuring Cylinder (m’) 0.01445 0.01452
Weight of Measuring Cylinder + Sand (kg) 31.333 31.457
Weight of Sand (kg) 23.783 23.927
Unit Weight of Sand , M (kg/m’) 1645.785 1647.785 1646.785
Water Absorption , A (%) 1.480 1.480
Bulkspecific Gravity (Oven-Dry) , s 2.600 2.600
Unit Weight in SSd condition : M[1+(A/100)] , 1670.143 1672.172 1671.157
kg/m3
Void Content : 100[(Sx W) —M]/(Sx W), (%) 36.478 36.401 36.440
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Materials Identification Sample 1 Sample 2 Average
Weight of Measuring Cylinder (kg) 7.550 7.550
Weight of Measuring Cylinder + Water (kg) 21.950 22.000
Temperature of Water (OC) 28 28
Unit Weight of water (kg/1) 0.997 0.997
Weight of water (kg) 14.400 14.450
Volume of Measuring Cylinder (m’) 0.01445 0.01450
Weight of Measuring Cylinder + Sand (kg) 19.467 19.517
Weight of Sand (kg) 11.917 11.967
Unit Weight of Sand , M (kg/m’) 824.654 825.261 824.958
Water Absorption , A (%) 42.960 42.960
Bulkspecific Gravity (Oven-Dry) , s 1.430 1.430
Unit Weight in SSd condition : M[1+(A/100)] , 1178.925 1179.793 1179.359
kg/m3
Void Content : 100[(Sx W) —M]/(Sx W), (%) 42.129 42.087 42.108
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Materials Identification Sample 1 Sample 2 Average
Weight of Measuring Cylinder (kg) 7.550 7.550
Weight of Measuring Cylinder + Water (kg) 21.950 22.000
Temperature of Water (OC) 28 28
Unit Weight of water (kg/1) 0.997 0.997
Weight of water (kg) 14.400 14.450
Volume of Measuring Cylinder (m’) 0.01445 0.01450
Weight of Measuring Cylinder + Sand (kg) 30.162 30.217
Weight of Sand (kg) 22.612 22.667
Unit Weight of Sand , M (kg/m3) 1564.773 1563.148 1563.961
Water Absorption , A (%) 1.440 1.440
Bulkspecific Gravity (Oven-Dry) , s 3.330 3.330
Unit Weight in SSd condition : M[1+(A/100)] , 1587.306 1585.657 1586.482
kg/m3
Void Content : 100[(Sx W) -M]/(Sx W), (%) 52.845 52.894 52.869




62

{ 1 4 @ ' 1 J §
A1519% N.13 W“LJ’J‘(’J“LJ'I‘HHﬂll,a31]%%1&!‘]5@\1’31\1381’1")']@%%15’3%1’7ﬂWUﬁqﬁQWﬂﬂﬁlﬂHﬂﬂl‘lﬂ%ﬁ

240 ksc (Cube)
Materials Identification Sample 1 Sample 2 Average
Weight of Measuring Cylinder (kg) 7.550 7.550
Weight of Measuring Cylinder + Water (kg) 21.950 22.000
Temperature of Water (OC) 28 28
Unit Weight of water (kg/1) 0.997 0.997
Weight of water (kg) 14.400 14.450
Volume of Measuring Cylinder (m’) 0.01445 0.01450
Weight of Measuring Cylinder + Sand (kg) 26.373 26.462
Weight of Sand (kg) 18.823 18.912
Unit Weight of Sand , M (kg/ms) 1302.549 1304.214 1303.382
Water Absorption , A (%) 2.910 2.910
Bulkspecific Gravity (Oven-Dry) , s 4.020 4.020
Unit Weight in SSd condition : M[1+(A/100)] , 1340.453 1342.167 1341.310
kg/m3
Void Content : 100[(SxW)-M]/(Sx W), (%) 67.484 67.443 67.464
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350 ksc (Cylindrical)
Materials Identification Sample 1 Sample 2 Average
Weight of Measuring Cylinder (kg) 7.550 7.550
Weight of Measuring Cylinder + Water (kg) 21.950 22.000
Temperature of Water (OC) 28 28
Unit Weight of water (kg/1) 0.997 0.997
Weight of water (kg) 14.400 14.450
Volume of Measuring Cylinder (m’) 0.01445 0.01450
Weight of Measuring Cylinder + Sand (kg) 26.703 26.770
Weight of Sand (kg) 19.153 19.220
Unit Weight of Sand , M (kg/ms) 1325.410 1325.430 1325.420
Water Absorption , A (%) 1.330 1.330
Bulkspecific Gravity (Oven-Dry) , s 3.750 3.750
Unit Weight in SSd condition : M[1+(A/100)] , 1343.038 1343.058 1343.048
kg/m3
Void Content : 100[(SxW)-M]/(Sx W), (%) 64.532 64.531 64.531




A9 n.14 ﬂ’]'liJS;Ij'llﬁmuﬂ'lﬁg'ﬂﬂﬁ'@uéllﬂ\‘mﬁﬁi’luﬁfJTUﬁH‘ﬁiﬁiJ“b’Wa

64

Materials Identification Sample 1 Sample 2 Sample 3
Total Weight of Aggregate (kg) 5 5 5
Weight of Agg. Retain No.12 (kg) 0.705 0.749 0.739
Weight of Agg. passing No.12 (kg) 4.295 4.251 4.261
Abraion Loss (%) 14.100 14.980 14.780
Average Abraion Loss (%) 14.62

A15190 n.14 ﬂ’J'IiJ@%H‘LWn‘Llﬂ'l'iﬁ'ﬂﬂilﬂu‘ll’f)\‘lil’mS’JWWmﬂﬁ"lﬁjﬁnﬂﬂﬁlﬁ’klﬂ@uﬂ%ﬂ 240 ksc

(Cube)
Materials Identification Sample 1 Sample 2 Sample 3
Total Weight of Aggregate (g) 5.00 5.00 5.00
Weight of Agg. Retain No.12 (g) 1.948 2.009 1.998
Weight of Agg. passing No.12 (g) 3.052 2.991 3.002
Abraion Loss (%) 38.960 40.180 39.960
Average Abraion Loss (%) 39.7

A15199 N.14 ﬂ’NiJGﬁl}ﬂﬁmuﬂﬁ%ﬂﬂf}@u"u’ENiJ’Zlﬁi')iJ‘ﬂﬂ1ﬂﬁulﬁ}i]1ﬂﬂ1‘ilﬁﬂﬂ@1,lﬂ%ﬁ 350 ksc

(Cylindrical)
Materials Identification Sample 1 Sample 2 Sample 3
Total Weight of Aggregate (g) 5.00 5.00 5.00
Weight of Agg. Retain No.12 (g) 1.055 1.102 1.079
Weight of Agg. passing No.12 (g) 3.945 3.898 3.921
Abraion Loss (%) 21.100 22.040 21.580
Average Abraion Loss (%) 21.57
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Concrete : 0.4 C S W/C:0.4 Slump = 5.00 - 10.00 cm
Age Sample Comp. Distance
Weight Load (kN)
(days) No. Strength(ksc) collapse. (mm.)
1 8.150 580 262.770 0.65
7 2 8.170 585 582.500 | 265.036 | 263.903 | 0.88 | 0.765
3 - - -
1 7.903 710 321.667 1.04
14 2 7.973 700 700.000 | 317.137 | 317.137 1.11 1.094
3 7.816 690 312.606 1.14
1 7.998 730 330.728 1.08
28 2 7.905 750 736.667 | 339.789 | 333.749 0.92 0.976
3 8.024 730 330.728 0.93

M3199 1.2 HamsnadoufaIoatazAIMsguaINelAngen 0.5 C S

Concrete : 0.5 C S W/C:0.5 Slump = 5.00 - 10.00 cm
Age Sample Comp. Distance
Weight Load (kN)
(days) No. Strength(ksc) collapse. (mm.)
1 8.155 490 221.996 1.24
7 2 8.161 510 500.000 | 231.057 | 226.526 0.98 1.110
3 - - -
1 8.008 600 271.831 1.09
14 2 8.102 600 606.667 | 271.831 | 274.852 1.05 1.019
3 8.054 620 280.893 0.91
| 8.175 700 317.137 0.99
28 2 8.309 690 693.333 | 312.606 | 314.116 1.10 1.028
3 8.152 690 312.606 0.99
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Concrete : 0.6 C S W/C:0.6 Slump = 5.00 - 10.00 cm
Age Sample Comp. Distance collapse.
Weight Load (kN)
(days) No. Strength(ksc) (mm.)
1 8.172 460 208.404 0.9
7 2 8.084 470 465.000 | 212.935 | 210.669 | 0.83 0.865
3 - - -
1 8.107 550 249.179 1.16
14 2 8.027 530 550.000 | 240.118 | 249.179 | 0.91 1.034
3 8.031 570 258.240 1.04
1 8.002 620 280.893 0.97
28 2 8.068 630 616.667 | 285.423 | 279.382 | 0.96 0.947
3 7.998 600 271.831 0.90
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Concrete : 0.4 C RS Ww/C:0.4 Slump = 5.00 - 10.00 cm
Age Sample Comp. Distance
Weight Load (kN)
(days) No. Strength(ksc) collapse. (mm.)
1 7.756 480 217.465 1.36
7 2 7.660 460 470.000 | 208.404 | 212.935 1.12 1.240
3 - - -
1 7.793 550 249.179 1.06
14 2 7.723 560 556.667 | 253.709 | 252.199 0.95 1.029
3 7.599 560 253.709 1.07
1 7.691 620 280.893 1.06
28 2 7.731 590 596.667 | 267.301 | 270.321 0.93 0.984
3 7.683 580 262.770 0.96
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Concrete : 0.5 C RS W/C:0.5 Slump = 5.00 - 10.00 cm
Age Sample Comp. Distance
Weight Load (kN)
(days) No. Strength(ksc) collapse. (mm.)
1 7.376 380 172.160 1.44
7 2 7.417 400 390.000 | 181.221 | 176.690 1.38 1.410
3 - - -
1 7.345 470 212.935 0.95
14 2 7.385 480 480.000 | 217.465 | 217.465 0.92 0.958
3 7.355 490 221.996 1.01
1 7.542 510 231.057 1.12
28 2 7.347 550 530.000 | 249.179 | 240.118 1.16 1.144
3 7.345 530 240.118 1.15
A15197 .6 HamsnageUfaIeaazmMIguaineldnsida 0.6 €240 S
Age Sample Comp. Distance
Weight Load (kN)
(days) No. Strength(ksc) collapse. (mm.)
1 7.351 370 167.629 1.31
7 2 7.327 360 365.000 | 163.099 | 165.364 1.17 1.240
3 - - -
1 7.349 440 199.343 1.00
14 2 7.435 440 436.667 | 199.343 | 197.833 1.10 1.069
3 7.395 430 194.813 1.10
1 7.485 480 217.465 1.17
28 2 7.459 490 493.333 | 221.996 | 223.506 1.15 1.135
3 7.537 510 231.057 1.08
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Concrete : 0.4 C240 S W/C:0.4 Slump = 5.00 - 10.00 cm
Age Sample Comp. Distance
Weight Load (kN)
(days) No. Strength(ksc) collapse. (mm.)
1 7.778 530 240.118 0.87
7 2 7.674 540 535.000 | 244.648 | 242.383 0.93 0.898
3 - - -
1 7.695 640 289.954 1.17
14 2 7.590 640 640.000 | 289.954 | 289.954 0.91 1.066
3 7.749 640 289.954 1.11
1 7.584 650 294.484 0.90
28 2 7.760 660 663.333 | 299.015 | 300.525 0.92 0.947
3 7.788 680 308.076 1.01

M135199 1.8 HamInadeufaeatazAIMsguaINeldLsIoe 0.5 C350 S

Concrete : 0.5 C240_S W/C:0.5 Slump = 5.00 - 10.00 cm
Age Sample Comp. Distance
Weight Load (kN)
(days) No. Strength(ksc) collapse. (mm.)
1 7.545 460 208.404 0.93
7 2 7.469 460 460.000 | 208.404 | 208.404 1.06 0.995
3 - - -
1 7.620 580 262.770 0.96
14 2 7.618 540 550.000 | 244.648 | 249.179 1.15 1.022
3 7.583 530 240.118 0.95
| 7.646 580 262.770 0.98
28 2 7.655 600 600.000 | 271.831 | 271.831 0.99 0.987
3 7.733 620 280.893 0.99
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Concrete : 0.6_C240 S W/C:0.6 Slump = 5.00 - 10.00 cm
Age Sample Comp. Distance
Weight Load (kN)
(days) No. Strength(ksc) collapse. (mm.)
1 7.640 400 181.221 1.03
7 2 7.725 420 410.000 | 190.282 [ 185.752 1.12 1.075
3 - - -
1 7.556 480 217.465 1.06
14 2 7.591 460 470.000 | 208.404 | 212.935 1.04 1.085
3 7.593 470 212.935 1.15
1 7.559 520 235.587 1.03
28 2 7.598 520 513.333 | 235.587 | 232.567 1.12 1.023
3 7.575 500 226.526 0.92
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Concrete : 0.4 C240 RS Ww/C:0.4 Slump = 5.00 - 10.00 cm
Age Sample Comp. Distance
Weight Load (kN)
(days) No. Strength(ksc) collapse. (mm.)
1 7.197 270 122.324 1.1
7 2 7.327 250 260.000 | 113.263 117.794 | 1.15 | 1.125
3 - - - -
1 7.595 320 144.977 1.3
14 2 7.470 310 313.333 | 140.446 141.956 1.1 1.117
3 7.263 310 140.446 0.95
1 7.471 330 149.507 1
28 2 7.582 340 333.333 | 154.038 151.017 0.9 0.950
3 7.352 330 149.507 0.95
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Concrete : 0.5_C240 RS W/C:0.5 Slump = 5.00 - 10.00 cm
Age Sample Comp. Distance collapse.
Weight Load (kN)
(days) No. Strength(ksc) (mm.)
1 7.205 200 90.610 0.8
7 2 7.042 200 200.000 | 90.610 | 90.610 0.8 0.8
3 - - -
1 7.346 280 126.855 1.3
14 2 7.246 250 256.667 | 113.263 | 116.283 2.2 1.617
3 7.194 240 108.733 1.35
1 7.174 265 120.059 0.7
265.000 120.059 0717
28 2 7.265 250 113.263 0.8
3 7.435 280 126.855 0.65
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Concrete : 0.6 _C240 RS W/C:0.6 Slump = 5.00 - 10.00 cm
Age Sample Comp. Distance
Weight Load (kN)
(days) No. Strength(ksc) collapse. (mm.)
1 6.846 100 45.305 0.6
7 2 6.735 90 95.000 | 40.775 | 43.040 1.2 0.900
3 - - -
1 7.098 120 54.366 0.48
14 2 6.724 125 123.333 | 56.632 | 55.876 1.1 0.893
3 6.743 125 56.632 1.1
1 6.937 140 63.427 0.8
28 2 7.082 140 133.333 | 63.427 | 60.407 0.77 0.690
3 6.914 120 54.366 0.5
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Concrete : 0.4 C240 RS Ww/C:04 Slump = 5.00 - 10.00 cm
Age Sample Comp. Distance
Weight Load (kN)
(days) No. Strength (ksc) collapse. (mm.)
1 6.585 195 88.345 1.4
7 2 6.734 190 192.500 | 86.080 | 87.213 1.2 1.300
3 - - -
1 6.854 210 95.141 1.7
14 2 6.745 225 215.000 | 101.937 | 97.406 1.25 1.350
3 6.883 210 95.141 1.1
1 6.903 270 122.324 0.98
28 2 6.752 260 265.000 | 117.794 | 120.059 1.27 1.095
3 6.714 265 120.059 1.035
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Concrete : 0.5 C350_S W/C:0.5 Slump = 5.00 - 10.00 cm
Age Sample Comp. Distance
Weight Load (kN)
(days) No. Strength(ksc) collapse. (mm.)
1 6.482 170 77.019 1
7 2 6.630 180 175.000 | 81.549 79.284 0.9 0.950
3 - - - -
1 6.808 185 83.815 1.25
14 2 6.815 180 185.000 | 81.549 83.815 1.15 1.133
3 6.712 190 86.080 1
1 6.787 200 90.610 0.98
28 2 6.881 220 210.000 | 99.672 95.141 0.8 0.960
3 6.733 210 95.141 1.1
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Concrete : 0.6 _C240_S W/C: 0.6 Slump = 5.00 - 10.00 cm
Age Sample Comp. Distance
Weight Load (kN)
(days) No. Strength(ksc) collapse. (mm.)
1 6.630 110 49.836 0.9
7 2 6.570 110 110.000 | 49.836 | 49.836 1.25 1.075
3 - - - -
1 6.615 140 63.427 1.1
14 2 6.843 150 141.667 | 67.958 | 64.182 1.2 1.167
3 6.368 135 61.162 1.2
1 6.611 140 63.427 1.15
28 2 6.663 145 145.000 | 65.693 65.693 1.2 1.147
3 6.565 150 67.958 1.09
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Concrete : 0.4 C350 RS W/C:0.6 Slump = 5.00 - 10.00 cm
Age Sample Comp. Distance
Weight Load (kN)
(days) No. Strength(ksc) collapse. (mm.)
1 7.158 220 99.672 1.6
7 2 6.968 210 215.000 | 95.141 97.406 1.4 1.500
3 - - - -
1 6.938 225 101.937 1.2
14 2 6.982 220 225.000 | 99.672 | 101.937 1.1 1.167
3 6.835 230 104.202 1.2
1 6.917 280 126.855 0.9
28 2 6.940 280 285.000 | 126.855 | 129.120 1.3 1.100
3 6.987 295 133.650 1.1
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Concrete : 0.5_C350_RS W/C:0.5 Slump = 5.00 - 10.00 cm
Age Sample Comp. Distance
Weight Load (kN)
(days) No. Strength(ksc) collapse. (mm.)
1 6.650 190 86.080 1
7 2 6.711 180 185.000 | 81.549 83.815 1.15 1.075
3 - - - -
1 6.719 200 90.610 1.6
14 2 6.724 180 203.333 | 81.549 92.121 1.15 1.450
3 6.596 230 104.202 1.6
1 6.640 240 108.733 1.5
28 2 6.499 245 228.333 | 110.998 | 103.447 | 0.83 1.310
3 6.511 200 90.610 1.6
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Concrete : 0.6_C350 RS W/C:0.6 Slump = 5.00 - 10.00 cm
Age Sample Comp. Distance
Weight Load (kN)
(days) No. Strength(ksc) collapse. (mm.)
1 6.694 120 54.366 0.8
7 2 6.665 110 115.000 | 49.836 52.101 1.35 1.075
3 - - - -
1 6.553 140 63.427 1.2
14 2 6.689 130 131.667 | 58.897 59.652 L5 1.367
3 6.503 125 56.632 1.4
1 6.488 150 67.958 1.4
28 2 6.576 160 158.333 | 72.488 71.733 0.8 1.100
3 6.514 165 74.754 1.1
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Compressive strength of concrete using recycled lightweight brick as fine

Rattapon Somna' C hutipong Euathita]:bccm3 and Suksun Horpibulsukj‘l

Abstract
The compressive strengths of concrete using recycled lightweight brick as fine agpregate are compared to
those using river sand as fine aggregate in this paper to investigate the possibility of usage of recycled lightweight brick
for manufacturing concrete. Both conerete samples were prepared af water © cement ratios {W/Cl of 0.40, 0.50, and 0.60
with the slump in the range of 3 to 1} cm. The compressive strengths of concrete samples were measured after 7, 14, and
28 days of curing. The results reveal that compressive strengths decrease as the W/C ratio increases. Usage off RS in
concrete results in a significant reduction in compressive sirength. The strength reduction i mainly dependent upon W/C,

regardless of curing time i.e., it is 55% for W/C of 0.4 and 80¥% for W/C of 0.6.
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