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ABSTRACT

The objective of this project is to find process the optimum of water supply
process sludge for producing lightweight concrete. The processes involves studying
previon reports of water supply process studge testing for water supply process sludge
properties, designing lightweight concrete’s component ratio, mixing and casting. The
lightweight concrete , and testing for mechanical properties such as The 5 mixture
formulars are obtained from reducing the amounts of cement and sand , while incressing
the amount of water supply process studge. Finally, the resultant mechanical properties
are analyzed against the water supply process sludge quantities and the optimal water
supply process sludge is obtained.
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ganoulasenlyd (Si0;) | 57.00
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minoon 194 ( Fey01) 855

uraFoueenwa (Ca0 ) | 201

uuniiisouesn lom (MgO ) | 1.27

TmmaFousenlsa (K;0) | 1.97
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52.1. HamImageuue: IInTigumniRANRT NOU
- HENTINATEUAITNG 1IN

A ? » [ ]
AN 5.1 HTAIMANUONNUMT

Aded1en 1 2 3 4 5 6 7 8 9
TEMPERATURE 30 30 30 30 30 30 30 30 30
€)

FLASK

X 654.42 | 65695 | 655.88 | 673.42 | 65229 | 655.18 | 655.75 | 675.66
YWATER (g) | **%|* 5
FLASK +
WATER + SQOIL 68223 | 68236 | 684.84 | 687.46 | 705.43 | 681.35 | 685.64 | 688.04 | 70827
()
CONT R bl b2 b3 b4 b5 b6 b7 b8 b9
NO.
DRY SOIL +

. X 134.71 g .
CONTAINER (g) 15785 | 171.69 | 1823 7 1878 | 173.18 | 1869 179 189.56
WT. OF
CONTAINER (g) 115.83 | 12831 | 14006 { 13541 | 138.6 | 127.48 | 137.18 | 129.85 | 139.75
DRY SOIL {(g) 4202 | 4338 | 4224 493 492 45.7 49.72 | 49.15 | 4981
GT 0.9957 | 0.9957 | 0.9957 { 0.9957 | 0.9957 | 0.9957 | 0.9957 | 0.9957 | 0.9957
G.S. 257 27 293 2m 2385 273 2.57 290 238
AVERAGEGS. 2.78
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o d
- HANINATOUORASIISN

wansMAeY plastic liminiaaalAdsnIsIan 5.2.

A151N 5.2. UTAIHANISNATBY plastic limit

Fednil 12345 |6 ] 7| 819

CAN NO. Al | A2 | A3 | M | AS | A6 | AT | A8 | A9

WETSOIL+CAN g | 1139] 79 | 7.74 | 85 | 7.6 |10.45]1138(10.12 | 10.85

DRY SOIL+ CAN(g) [ 1121| 7.5 | 7.36 [ 8.11 | 73 [1025]1122| 97 | 1023

WT. OF CAN (g) 1078 ] 65 | 641 | 7.11 | 6.5 | 9.78 | 10.78 | 8.59 | 8.58

WT.OF WATER(g) | 0.18 | 04 | 038 | 039 | 03 | 02 | 0.16 | 042 | 0.62

WT.OFDRYSOIL(g) | 043 | 1 | 095 | 101 | 0.8 | 047 | 0.4 | LIl | 1.65

% WATER CONTENT | 41.86 | 40.00 | 40.00 | 3861 | 37.50 | 42.55 | 36.36 | 37.83 | 37.57

AVERAGE 39.14

namsnAaon liquid limit uaaalARaaIzian 5.3. 81 5.11.
A1 53, uaaaHamsnadou liquid limit (A700197 1)

SmunSsiae 1 2 3 4 5
NO. OF BLOWS (N) 50 37 30 21 16
CAN NO. Bl B2 B3 B4 B5
WET SOIL + CAN (g) 15.83 1178 11.95 15.94 15.94
DRY SOIL + CAN (g) 13.82 9.66 9.69 13.14 13.14
WT. OF CAN () 10.61 6.49 6.43 9.26 9.58
WT. OF WATER (g) 2.01 2.12 226 2.8 28
WT. OF DRY SOIL (g) 321 3.17 326 3.88 3.56
% WATER CONTENT 62.62 66.88 69.33 7216 78.65
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Q151N 5.4. uaRIHANINALDY liquid limit (R208619N 2)

funustine. 1 2 3 4 5
NO. OF BLOWS (N) 47 43 28 2 14
CAN NO. Bl B2 B3 B4 B5
WET SOIL + CAN (g) 12224 14.41 13.06 13.66 13.83
DRY SOIL + CAN (g) 9.89 11.08 103 10.57 10.63
WT. OF CAN(g) 6.53 6.55 6.67 6.59 6.62
WT. OF WATER(g) 235 3.33 2.76 3.09 32
WT. OF DRY SOIL{(g) 3.36 4.53 3.63 3.98 4.01
% WATER CONTENT 69.94 73.51 76.03 77.64 79.80
A1319M 5.5. HAAWANMINATO liquid limit (ﬁ"mhqi’; 3)
fnundiiene. 1 2 3 4 5
NO. OF BLOWS (N) 47 37 28 19 14
CAN NO. B1 B2 B3 B4 BS
WET SOIL + CAN (g) 15.38 18.48 19.32 19.46 17.66
DRY SOIL + CAN(g) 13.4 14.5 14.9 14.89 12.46
WT.OF CAN  (g) 9.4 9.4 9.46 9.46 6.63
WT. OF WATER (g) 1.98 3.96 4.42 4.57 52
WT. OF DRY SOIL(g) 4 5.1 5.44 5.43 5.83
% WATERCONTENT 49.50 71.65 3125 84.16 89.20
A1 5.6. urAIHanIIMAnBY liquid limit (AI86137 4)
fnuafifiae. 1 2 3 4 5
NO. OF BLOWS(N) 49 39 27 20 15
CAN NO. Bl B2 B3 B4 B5
WET SOIL + CAN(g) 15.59 15.67 15.59 17.11 16.51
DRY SOIL + CAN{g) 11.94 11.86 11.75 12.48 12.15
WT. OF CAN (g) 6.44 6.46 6.46 6.54 6.5
WT. OF WATER (g) 3.65 3.81 3.81 463 436
WT. OF DRY SOIL{(g) 5.5 54 529 5.94 5.65
% WATER CONTENT 66.36 70.50 72.02 77.95 78.16




A15197 5.7. uaRRanINATeY liquid limit (R2801N 5)

immasgqﬁnw. 1 2 3 4 5
NO. OF BLOWS(N) 50 40 35 23 18
CAN NO. Bl B2 B3 B4 BS5
WET SOIL + CAN(g) 17.7 19.86 15.97 15.93 18.96
DRY SOIL + CAN(g) 14.84 15.93 11.85 1.71 14.58
WT. OF CAN (g) 10.5 10.54 6.51 6.46 928
WT. OF WATER (g) 2.86 3.93 4.12 422 438
WT. OF DRY SOIL(g) 434 539 534 525 53
% WATER CONTENT 65.89 7291 7115 80.38 82.64
AN 5.8. uFRIHDMINATO liquid limit (R881371 6)
- 1 2 3 4 5
NO. OF BLOWS(N) 49 39 29 21 14
CAN NO. B1 B2 B3 B4 BS
WET SOIL + CAN(g) 16.9 16.7 15.59 15.67 19.86
DRY SOIL + CAN(g) 13 12.7 11.94 11.86 15.93
WT. OF CAN (g) 6.5 6.5 6.44 6.46 10.54
WT. OF WATER (g) 3.9 4 3.65 3.81 3.93
WT. OF DRY SOI(g) 6.5 62 5.5 54 539
9% WATER CONTENT 60.00 64.52 66.36 70.50 72.91
AT 5.9. LAAIHAMINATIOY liquid limit (ﬁqoﬂuﬁ 7

P X - 1 2 3 4 5
NO. OF BLOWS(N) 48 40 31 20 15
CAN NO. Bl B2 B3 B4 BS
WET SOIL + CAN(g) 16.9 17.1 15.66 15.6 16.52
DRY SOIL + CAN(g) 13 129 11.87 11.74 12.14
WT. OF CAN(g) 6.5 6.5 645 6.46 6.5
WT. OF WATER (g) 3.9 42 3.79 3.86 438
WT. OF DRY SOIL(g) 6.5 6.4 5.42 528 5.64
% WATER CONTENT 60.00 65.63 69.92 73.10 77.65
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A15199 5.10. iARINANTINATOY liquid limit (AI0613% 8)

fnuRaae. 1 2 3 4 5

INO. OF BLOWS(N) 48 40 31 20 15

|CAN NO. Bl B2 B3 B4 B5

WET SOIL + CAN(g) 16.9 17.1 15.66 15.6 16.52
DRY SOIL + CAN(g) 13 12.9 11.87 .74 12.14

WT. OF CAN (g) 6.5 6.5 6.45 6.46 6.5

WT. OF WATER (g) 39 42 379 3.86 438

WT. OF DRY SOIL(g) 6.5 64 542 528 564

% WATER CONTENT 60.00 65.63 69.92 73.10 77.65

A13197 5.11. uaRamanTsnATeY liquid limit (Fed1afi 9)

inundsiime. 1 2 3 4 5
NO. OF BLOWS(N) 48 42 30 22 14
CAN NO. Bi B2 B3 B4 B5
WET SOIL + CAN(g) 16.8 16.5 17.2 15.93 15.93
DRY SOIL + CAN(g) 13.1 12.5 12.8 13.13 13.14
WT. OF CAN (g) 6.5 6.5 6.5 929 9.59
WT. OF WATER (g) 3.7 4 44 28 2.79
WT. OF DRY SOlL{g) 6.6 6 6.3 386 3.55
%WATER CONTENT 56.06 66.67 69.84 T2.53 78.59
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mAsiAMmmiioa(Plastic index,P.L) nans1dAInIs1N 5.12.

AN 5.12. taRIMA¥iAILIMiiol(Plastic index,P.1)

dwown | LL | PL | PI
76.50 | 41.86 | 34.64
76.50 | 40.00 | 36.50
78.00 | 40.00 | 38.00
74.20 | 38.61 | 35.59
68.10 | 37.50 | 30.60
71.00 | 42.55 | 28.45
69.80 | 36.36 | 33.44
71.00 | 37.83 | 33.17
71.00 | 37.57 | 33.43
dundn | 72.90 | 39.14 | 33.76

O eel S~ v W] | W bk

SnIvHaMsATeuSARzIEiTh

v »
N3N 5.12. 000 18R stiamumiioa(Plastic index,P.L) voiR 100 19NAcOU
o o ' & e o ’
9 Arotnda P.LTnnaun@.1.) (gnel uazamz 254)nmnninmAnadovesmL L.
fu P.L 1Ay 72.90 uaz 33.76 Anrddy uaznngiin 4.6. diehe P.L iy L.L. umieaasly
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- MBS UNIIeA

5.2.2. HENTINATBUATMNIANINIAINTIN

|
wapsnaapuuaz s zRanie iR s naznsmaien Aelli

AT S5.13. UARIIAI VU IDAVBINTIBBNLVUA TUHATUR 1

5u I 22 v s . . Dy Mdasy
a dimin | Nunmhda | USinas | dmimlszds | aaumuimiunia .
n U3I0A

® (3. 9.) (a9} kg) (hn/au.u) (MN/ATNN.)

1 250.57 56.85 42922 24524 583.78 43.14
2 266.35 56.55 42921 2699.6 620.56 47.74
3 268.75 56.62 429.12 2780.5 626.28 49.11
4 270.12 57.15 428.64 2789.5 630.18 48.81
5 2062.15 56.62 424.69 2656.7 617.27 46.92
Aunie 615.61 47.14
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A15197 5.14. HAAINIBITVUSITAYBINITDONULVA UHTUN 2

Fu Masy
# 1 vdwnin | Auiwihda | Wnes yiwinidszdo | aommuuniumts U3I0A
(2 (A3.901.) (21.%0) (kg (nnJ/aNY) (NN./As.wU.)
1 251.43 57.22 429.79 1994.5 585.01 34.86
2 | 25433 57.15 433.79 2212.3 586.30 38.71
3| 25231 56.7 425.81 2175.4 592.54 38.37
4 | 25175 56.4 424.69 2116.2 592.79 37.52
5 | 256.12 56.47 424.692 2215.7 603.07 39.24
Auniy 591.94 37.74
A1 5.15. nARIA ST U IS AYeIN s BEALUE YT 3
3u My
# | vdwin | Auiwhga | Bums | dmimbszdo | aonmuuniueds LUIIDR
® (#5.90.) (a.3) (kg) (MN/a1.u) (PN/AT.F)
1 223.3 56.17 4185 1455.6 533.57 2591
2 227.21 56.25 421.87 1747.9 538.58 31.07
3 225.74 56.17 422.43 1425.4 53438 25.38
4 230.2 56.62 42695 1956.4 539.17 34.55
5 229.81 56.62 425.82 1879.2 539.69 33.19
Aunily 537.08 30.02
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A1 1A 5.16. HAAWIIT VNI IBAVBINIDENUVUE IUHAUN 4

3 My
i | dwin | Fuswihda | Bwes | dmdmbzdo | aramuuniueds usI0A
(2 (A3.91.) (av.n) (kg) (MNJ/au.y) (hn/A3. )
1 190.43 56.39 4229 884.8 45030 15.69
2 190.27 56.32 420.16 909 452.85 16.14
3 232.77 57 429.79 1038.3 541.59 18.22
4 199.72 56.17 421.27 1189.5 474.09 21.18
5 205.53 56.39 4292 12378 485.98 21.95
fAuniiy 480.96 18.63
AT 5.17. uAAIMAT U 15BN TS BBNULE R S
¥u Massu
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