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ABSTRACT

THIS IS MAKING SPECIAL PROJECT FOR STUDY MATERIALS THAT
USE FOR MIX CONCRETE FOR MAKING LIGHTWEIGHT CONCRETE. BY INSTEAD
COARSE AND FINE AGGREGATE,PROJECT HAS BEEN TOWARDS FINDING THE
LIGHTWEIGHT MATERIALS AND CHEAPER IN COST. THE MATERIALS THAT

USED IS BROKEN BRICK , SAWDUST AND FOAM (EXPANDABLE POLYSTYRENE).
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OONCRETE BOND STRESS TEST

PROJECT AGGREGATES FOR LIGHTWETGHT CONCRETE

SAMPIE FRCOM OONCRFTE
SPECIMIN TYPE OF DIAMETER WEIGHT FORCE [ENGHT SIRFACE ARFA FORCE PER SIRFACE
NO. SIFFL  (mm.) (Rg.) (Fg.) (om.) (on"2) ARFA (Kg./om™2)
1 RB 12.000 13.333 3510.000 20.000 75.398 46.553
2 RB 12.000 13.454 3120.000 20.000 75.398 41.380
K] RB 12.000 13.624 3540.000 20.000 75.398 46.951
4 RB 12.000 13.538 3585.000 20.000 75.398 47.548
AVERAGE 45.608

4
R179490 19 uﬁaquanw1naﬁauu1qiatnwsnaqnaun?ﬁ1§ﬁunuﬁa 1.5"

CONCRETE BOND STRESS TEST

PROJECT AGGREGATES KR LIGHIWEIGHT CONCREIE
SAMPIE FROM OONCRETE MX

SPECIMEN TYPE OF DIAMETER WEIGHT FORCE LENGHT SURFACE ARFA FORCE PFR SURFACE
NO. STEEL,  (mm.) (Kg.) (Kg.) (om.) (m*2) ARFA (Kg./am"2)

1 RB 12.000 13.966 4125.000 20.000 75.398 54.710
2 RB 12.000 13.852 4185.000 20.000 75.398 55.505
3 RB 12.000 13.856 3585.000 20.000 75.398 . 47.548
4 RB 12.000 14.048 4050.000 20.000 75.398 53.715
AVERAGE 52.869

4
A1T79N 20 UFAIHANITNARBUNTIEALN Iz IAIRAUNTATITAUINIR 1. 5" MK
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OONCRETE BOND STRESS TEST

PROJECT AGGREGATES FOR LIGHTWEIGHT CONCRETE
SAMPIE FROM BROKEN BRICK 100%

SPECIMEN TYPE OF DIAMETFR WEIGHT RKRCE LENGHT SURFACE ARFA RR(CE PFR SURFACE
ND. STFEL  (mm.) (Kg.) (Fg.) (am.) (m*2) ARFA (Kg./cm™2)

1 RB 12.000 12.012 2250.000 20.000 75.398 29.842
2 RB 12.000 12.068 2160.000 20.000 75.398 28.648
3 RB 12.000 12.083 2910.000 20.000 75.398 38.595
4 RB 12.000 12.088 2625.000 20.000 75.398 34.815
AVERAGE 32.95

4 “~ o
/RIT7T9N 21 uiaquanﬂinaiauusqaaLn1sna¢ﬁaun?auda§5nn 100%

OONCRETE BOND STRESS TEST

PROJECT AGGREGATES FOR LIGHIWETGHT CONCRETE
SAMPLE FROM BROKEN BRICK MX 100%

SPECIMEN TYPE OF DIAMETFR WEIGHT FORCE IENGHT SURFACE ARFA FORCE PER SURFACE
NO. STFRL,  (mm.) (Kg.) (Kg.) (am.) (m"2) ABFA (Kg./om"2)

1 RB 12.000 12.053 2520.000 20.000 75.398 33.423
2 RB 12.000 12.136 2610.000 20.000 75.398 34.616
3 RB 12.000 12.194 2535.000 20.000 75.398 33.621
4 RB 12.000 12.164 2580.000 20.000 75.398 34.218
AVERAGE 33.970

4 -~ a e
A7 22 uﬁﬁﬁﬂaﬂ11ﬂﬂﬁﬂﬂu708ﬂlﬂﬂﬂlﬂﬂﬁﬂuﬂ;ﬁﬂﬁﬂﬂiﬂﬂ 100%MX
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COONCRETE BOND STRESS TEST

PROJECT AGGREGATES KR LIGHIWEIGHT OONCRETE
SAMPIE FROM BROKEN BRICK MX 90%

SPECIMEN TYPE OF DIAMETER WEIGHT RRCE IENGHT SURFACE ARFA FORCE PFR SURFACE
NO. STEE,  (mm.) (Kg.) (kg.) (om.) (m™2) ARFA (Kg./om"2)

1 RB 12.000 12.030 2565.000 20.000 75.398 34.019
2 RB 12.000 12.098 2970.000 20.000 T5.398 39.391
3 RB 12.000 11.869 2775.000 20.000 75.398 36.805
4 RB 12,000 12.110 2475.000 20.000 75.398 32.826
AVERAGE 35.760

Jd
AITI9N 23 UARIHANTINARBUUTIEALNIEDRIRAUNTAHANASHN S0%MX

OONCRETE BOND STRESS TEST

PROJECT AGGREGATES FOR LIGHIWEIGHT OONCRETE
SAMPIE FROM BROKEN BRICK MX 80%

SPECIMN TYPE OF DIAMEIYR WEIGHT FORCE LENGHT SURFACE ARFA FORCE PER SURFACE
NO. SR, (m.) (Fg.) (Fg.) (am.) (m"2) ARFA (Rg./om"2)

1 RB 12.000 12.070 2640.000 20.000 75.398 35.014
2 RB 12.000 11.995 2700.000 20.000 75.398 35.810
3 RB 12.000 11.951 2595.000 20.000 75.398 34.417
4 RB 12.000 11.985 3000.000 20.000 75.398 39.789
AVERAGE 36.257

4 .
RITINN 24 UAAINANTITNARBULTIAALNIZAABUNTANANAEAN BOXNXK



OONCRETE BOND STRESS TEST

PROJECT AGGREGATES FOR LIGHIWEIGHT OONCRETE
SAMPIE FROM BROKEN BRICK MX 70%

48

SPECIMEN TYPE OF DIAMEIYR WETGHT

FRCE LENGHT SURFACE ARFA FORCE PER SURFACE

NO. STREL  (mm.) (Rg.) (Kg.) (m.) (om"2) BAREA (Kg./om"2)

1 RB 12.000 12.711 2700.000 20.000 T5.398 35.810

2 RB 12.000 12.726 2970.000 20.000 75.398 39.391

3 RB 12.000 12.574 2775.000 20.000 75.398 36.805

4 BB 12.000 12.747 2850.000 20.000 75.398 37.79
AVFRAGE 37.451

o4 o
R1779N 25 ua’awammnﬁauuwiaLmsnaqnaun?nua’uimn TO0%MX

COONCRETE BOND STRESS TEST

PROJECT AGGREGATES FOR LIGHIWEIGHT CONCRETE
SAMPLE FROM BROKEN BRICK MX 60%

SPECIMEN TYPE OF DIAMETER WEIGHT

RRCE LENGHT SURFACE ARFA FORCE PFR SURFACE

NO. STEEL  (mm.) (¥g.) (Fg.) (om.) {m"2) ARFA (Kg./am"2)

1 RB 12.000 12.173 3030.000 20.000 75.398 40.187

2 BB 12.000 12.133 3015.000 20.000 75.398 39.988

3 BB 12.000 12.116 3105.000 20.000 75.398 4].181

4 RB 12.000 12.078 2985.000 20.000 75.398 39.590
AVERAGE 40.236

4 < e
A1719N 26 uﬁnvuanw1nadauu1viaLnﬂznaqnaun?nuiuajun BO%MX



QONCRETE BOND STRESS TEST

PROJECT AGGREGATES FOR LIGHTWEIGHT CONCRETE

SAMPLE FROM BROKEN BRICK MX 50%

49

SPECIMEN TYPE OF DIAMEIFR WEIGHT

RR(E LENGHT SURFACE ARFA FORCE PER SURFACE

NO. STEEL,  (mm.) (Kg.) (Rg.) (om.) (m"2) ARRA (Kg./em"2)
1 RB 12.000 12.145 3120.000 20.000 75.398 41.380
2 RB 12.000 12.218 3165.000 20.000 75.398 41.971
3 RB 12.000 11.920 3285.000 20.000 75.398 43.569
4 RB 12.000 12.022 3240.000 20.000 75.398 42.972
AVERAGE, 42.474

“ b d a e
A1790 27 ua‘awammaa’auuwaaLn'\snamaun’mwuasnn 50%MX

OONCRETE BOND STRESS TEST

PROJECT AGGREGATES FOR LIGHIWEIGHT OONCRETE
SAMPLE FROM SAWDUST 50% INSTFAD OF SAND

SPECIMEN TYPE OF DIAMEITR WEIGHT FORCE LENGHT SURFACE ARFA RORCE PER SURFACE

NO. STEEL.  (m.) (Kg.) (Kg.) (om.) (om"2) ARFA (Kg./am"2)
1 RB 12.000 12.626 2910.000 20.000 75.398 38.595
2 RB 12.000 12.399 2610.000 20.000 75.398 34.616
3 RB 12.000 12.924 3615.000 20.000 75.398 47.945
4 RB 12.000 12.809 3795.000 20.000 75.398 50.333
AVERAGE 42.872

- 8 4
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(OONCRETE BOND STRESS TEST

PROJECT AGGREGATFES FOR LIGHIWEIGHT OONCRETE
SAMPIE FROM SAWDUST 60% INSTEAD OF SAND

SPECIMEN TYPE OF DIAMETER WEIGHT FRCE LENGHT SURFACE ARFA FORCE PER SURFACH
NO. STEFL,  (mm.) (Kg.) (Kg.) (om.) (om*2) ARFA (Kg./am"2)

1 RB 12.000 11.718 2160.000 20.000 75.398 28.648
2 RB 12.000 11.953 2625.000 20.000 7.398 34.815
3 RB 12.000 11.945 2235.000 20.000 75.398 29.643
4 RB 12.000 11.869 2295.000 20.000 75.398 30.438
AVERAGE 30.886

4
RITI9N 29 uiacuan11naﬁauu1¢iatnwsnavﬁaun?nuﬁugtaaa 60%MX

1aau3uwn15a¢gu

OONCRETE BOND STRESS TEST

PROJECT AGGREGATES FOR LIGHTWEIGHT OONCRETE
SAMPIF FROM OONCREIE (1/2")

SPECIMEN TYPE OF DIAMETER WEIGHT  FORCE LENGHT SURFACE AREA FORCE PER SURFACE
NO. S¥, (m.) (Fg.) (Fg.) (om.) (m'2) AREA (Kg./am"2)

1 RB 12.000 13.039 2745.000 20.000 75.398 36.407
2 RB 12.000 13.024 2685.000 20.000 75.398 35.611
3 RB 12.000 13.133 2835.000 20.000 75.398 37.600
4 RB 12.000 13.192 2775.000 20.000 75.398 36.805
AVERAGE 36.606

<4
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OONCRETE BOND STRESS TEST

PROJECT AGGRHGATES ROR LIGHTWEIGHT OONCRETE
SAMPLE FROM SAWDUST 1:1 BY VOLIME OF CEMENT

SPECIMEN TYPE OF DIAMETER WEIGHT RRCE LENGHT SURFACE AREA FORCE PER SURFACE
NO. STEEL, (m.) (Kg.) (Kg.) (am.) (on"2) ARFA (Kg./am"2)

1 RB 12.000 11.558 2775.000 20.000 7.398 36.805
2 RB 12.000 11.628 2460.000 20.000 75.398 32.627
3 RB 12.000 11.361 2370.000 20.000 75.398 31.433
4 RB 12.000 11.621 2850.000 20.000 75.398 37.799
AVERAGE 34.666

4 - o ¥4
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CONCRETE BOND STRESS TEST

PROJECT AGGREGATES FOR LIGHTWEIGHT CONCRETE
SAMPTE FROM SAWDUST 1:1.5 BY VOLAME OF CEMENT

SPECIMEN TYPE OF DIAMFIER WEIGHT FORCE IENGHT SURFACE ARFA RRCE PFR SURFACE
NO. STERL  (mm.) (Kg.) (Fg.) (am.) (m™2) ARFA (Kg./om"2)

1 RB 12.000 10.637 1995.000 20.000 75.398 26.460
2 RB 12.000 10.149 1950.000 20.000 75.398 25.863
3 RB 12.000 10.855 1875.000 20.000 75.398 24.868
4 RB 12.000 10.621 1875.000 20.000 T5.398 24.868
AVERAGE 25.515

<4 ¥ 4
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(OONCRETE BOND STRESS TEST

PROJECT AGGREGATES RR LIGHIWEIGHT CONCRETE
SAMPIE FROM SAWDUST 1:2 BY VOLIME OF CEMENT

SPFCIMEN TYPE OF DIAMETFR WEIGHT RRCE LENGHT SURFACE ARFA FORCE PER SURFACE
NO. STFRL,  (mm.) (Kg.) (kg.) (om.) (m*2) ARFA (Kg./am"2)

1 RB 12.000 10.355 1635.000 20.000 T5.398 21.685
2 RB 12.000 10.586 1605.000 20.000 75.398 21.287
3 RB 12.000 10.400 1695.000 20.000 T5.398 22.481
4 RB 12.000 10.509 1725.000 20.000 75.398 22.879
AVERAGE 22.083

d - < 4 4
A1T9N 33 URRIHANTITNARBUUTIBALNICTRIAAUNTANRNILRAE 1:1.5
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CQONCRETE BOND STRESS TEST

PROJECT AGGREGATES FOR LIGHIWEIGHT CONCRETE
SAMPLE FROM FOAM 1:1 BY VOLIME OF CEMENT

-SPRCIMIN TYPE OF DIAMETFR WEIGHT FORCE LENGHT SURFACE ARFA FORCE PER SURFACE
NO. SRR, (m.) (fFg.) (Kg.) (om.) (m"2) ARFA (Kg./om"2)

1 RB 12.000 11.698 3285.000 20.000 75.398 43.569
2 RB 12.000 11.776 3225.000 20.000 75.398 42.713
3 RB 12.000 11.708 3450.000 20.000 75.398 45.°157
AVERAGE 44.033

<
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CONCRETE BOND STRESS TEST

PROJECT AGGREGATES FOR LIGHIWEIGHT CONCRETE
SAMPLE FRCM FOAM 1:1.5 BY VOLIME OF CEMENT

SPECIMEN TYPE OF DIAMETER WEIGHT FRCE IENGHT SURFACE ARFA FORCE PFR SURFACE
NO. STERL (mm.) (Kg.) (Kg.) (am.) (m"2) ARFA (Kg./cm™2)

1 RB 12.000 10.733 3600.000 20.000 T.398 47.746
2 RB 12.000 10.750 3225.000 20.000 T5.398 42.713
3 RB 12.000 11.059 3060.000 20.000 75.398 40.585
AVERAGE 43.7701

4
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CONCRETE BOND STRESS TEST

PROJECT AGGREGATES FOR LIGHIWEIGHT CONCRETE
SAMPIE FROM FOAM 1:2 BY VOLIME OF CEMENT

SPECIMEN TYPE OF DIAMETFR WEIGHT FRCE [FNGHT SURFACE ARFA RRCE PER SURFACE
NO. STER:  (mm.) (Kg.) (Fg.) (am.) (m"2) ARFA (Kg./am"2)

1 RB 12.000 9.925 2385.000 20.000 75.398 31.632
2 RB 12.000  9.907 2925.000 20.000 75.398 38.734
3 RB 12.000 9.748 3180.000 20.000 75.398 42.176
AVERAGE 37.534
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Al ArTuadilnasAsunin = 2.245 x 10" an./n."
A2 A1TuRdFEBIABUNTA - 2.533 x 10° nn./dn."
A3 ArTuadduaAaunTe = 1.218 x 10° an./n.”
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STRENGTH (KSC)
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Sieve No.  NMUNMAIIUNABUNTY % LAMENNHISULAEUNTS % Hxdn
No. 4 0 0 0
No. 8 20 4.0 4.0
No. 18 102 20.4 24.4
No. 30 148 29.2 53.6
No. 50 152 30.4 84.0
No. 100 80 16.0 100.0

7 500 100.0 266.0

Tudidarwaz L deananiie = 266/100 = 2.66

¥4 NS
1491888 200 n¥u  WiLasAMAT
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Sieve No.  WIMENAAIUMABUNTY % HINEARRIIUUASUAT % dvdn
No. 4 59 29.5 29.5
No. 8 70 35 64.5
No. 16 44 22 86.5
No. 30 18 9 95.5
No. 50 4 2 97.5
No. 100 1 0.5 98.0
Pan 4 2 100.0

79 200 100.0 571.5

% ¥4
Tugadnmwuastsannaqntaaa = 571.5/100 = 5.175
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Sieve No. ﬁﬁ“ﬁﬂ:‘ﬂﬁﬂﬂlﬂuﬂTQ % 31aﬁnﬂ§1¢uuasun1q % dvdn
No. 4 1 0.5 0.5
No. 8 59.65 30.02 . 30.52
No. 18 22.4 11.27 41.79
No. 30 73.45 29.2 78.75
No. 50 28.25 30.4 92.97
No. 100 7.35 16.0 96.87
Pan 6.9 3.33 100.00

TM 500 100.0 100.00

. g4
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2" 0 " 0
1" 0 0 0
3/4" 638 31.90 31.90
1/2" 1133 56.65 88.55
3/8" 73 3.65 92.20
\wat 4 112 5.80 97.80
Luad 8 23 e 98.50
PAN 21 - 1.05 100.00
T 2000 100.00 508. 95

Tugiﬂnawuaztiuanaeﬁu'= 508.95/100 = 5.08
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2" A 0 0
1" 478 31.87 31.87
3/4" 657 : 43.80 75.87
172" 201 13.4 89.07
3/8" 50 3.33 92.40.
wat 4 31 2.067 94.47
Lvai 8 9 0.8 95.067
PAN 74 4.93 100.00
7 1500 100. 00 578.547

1ugiia11uavt§uana4§1 = 578.547/100 = 5.78
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