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Appendix B - Standard Test Methods 
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Appendix C - Summary of Questionnaire Returns 

       
Appendix C-1: Water Treatment Plants Facility Information 

                

No 

Water 

Treatment 

Plants 

Year of 

Establi

shment 

Installed 

Capacity 

(m3/day) 

Quantity 

Treated 

(m3/day) 

Location Region 
Populatio

n served 

1 Ambatale WTP    517,500   603,000  Ambatale     

2 Biyagama WTP    180,000   177,000    Gampaka 
   

1,000,000  

3 
Kalatuwawa 

WTP 
1960    91,000     70,000  

Kakatywa

waTumod

ara 

Ratnapura 
      

282,495  

4 Labugama WTP      65,000     41,000  Labugama     

5 Kandana WTP 2006    60,000     73,000  
KandanaH

orana 
Kalutara 

      

400,000  

6 Kethhena WTP 1986    54,000     41,500  
Thebuwan

a 
Kalutara   

7 Paradeka WTP 2009      6,000       5,400  
Kandy 

South 
Kandy 

        

33,000  

8 Ulapane WTP 2009      8,000       8,000  
Kandy 

South 
Kandy   

9 
Katugastota 

WTP 
2007    48,000     48,000  

Katugastot

a 
Kandy   

10 Wakwella WTP 1976    30,000     24,000  Galle Galle   

11 Hallalla WTP 
1995,2

007 
     8,000       8,000  welpitiya Matara 

        

60,000  

12 
Malimbada 

WTP 

1985, 

1996, 

2006 

   45,000     42,000  
Malimbad

a 
Matara   

13 Nadugala WTP 1963      6,500       6,500  Nadugala Matara   

14 
Ambalantota/Ha

mbantota 
2010    15,000     13,800  

Ambalant

ota 

Hambanto

ta 
  

15 RannaWTP 2005    13,000     12,500  Ranna 
Hambanto

ta 
  

16 Tangalle WTP 1958      7,500       7,500  Nalagama 
Hambanto

ta 

        

57,500  

17 Eluduwa WTP 1993      9,100       9,100  Badulla 
Bandarew

ela 

        

40,000  

No

. 

Water 

Treatment 

Year of 

Establi

Installed 

Capacity 

Quantity 

Treated 
Location Region 

Populatio

n served 
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Plants shment (m3/day) (m3/day) 

18 
Ruhunupura 

WTP 
2015    17,500     17,500  

Sooriyawe

wa 

Hambanto

ta 

        

55,000  

19 Kanthale WTP      54,000     48,000  Kantale 
Trincomal

e 
  

20 Pothuvil WTP 2008      5,600       1,700  Ulla Ampara 
          

3,343  

21 
Thirukkovil 

WTP 
2009      6,500          600    Ampara 

          

1,500  

22 
Konduwattuwan

a 
2002    72,000     35,000  Ampara Ampara 

      

400,000  

23 
Vavunathivu 

WTP 
2012    40,000     13,000  

Wawnathi

wu 
Batticalo 

      

300,000  

24 
Eachchalampatt

u 
2011      6,000       6,000    

Trincomal

e 

        

16,400  

25 
Seethawaka 

WTP 
1999      9,450       9,450    Ratnapura   
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Appendix C-2: Source of Water 

                

No. 

Water 

Treatment 

Plants 

Surface Water Ground Water Avg. 

Flow 

(m3/d) 

Max. 

Flow 

(m3/d) River Reservoir 
Bore 

hole 

Dug 

well 

1 Ambatale WTP Kelani Ganga           

2 Biyagama WTP Kelani Ganga       
   

177,300  

    

187,300  

3 
Kalatuwawa 

WTP 
  

Kalatuwawa 

Tank 
    

     

84,000  

      

86,000  

4 Labugama WTP   
Labugama 

Tank 
        

5 Kandana WTP Kalu Ganga           

6 Kethhena WTP Kalu Ganga       
     

44,000  

      

46,000  

7 Paradeka WTP Paradekaoya       
       

8,000  

    

120,000  

8 Ulapane WTP             

9 
Katugastota 

WTP 

Mahawali 

Ganga 
          

10 Wakwella WTP Gin Ganga           

11 Hallalla WTP Polathu Ganga       
   

172,800  
  

12 Malimbada WTP Nilwala Ganga           

13 Nadugala WTP Nilwala Ganga           

14 
Ambalantota/Ha

mbantota 
Walawe Ganga       

     

16,000  

      

24,000  

15 RannaWTP 
Kattakaduwa 

River 
      

     

12,500  

      

13,200  

16 Tangalle WTP KiramaOya 
Nawayalawi

la 
    

       

6,500  

        

9,000  

17 Eluduwa WTP BadullaOya       
       

8,500  

    

100,000  

18 
Ruhunupura 

WTP 
Walawe Ganga 

Ridiyagama 

Tank 
        

19 Kanthale WTP 
Mahawali 

Ganga 

Kantale 

Tank 
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No. 

Water 

Treatment 

Plants 

Surface Water Ground Water Avg. 

Flow 

(m3/d) 

Max. 

Flow 

(m3/d) River Reservoir 
Bore 

hole 

Dug 

well 

20 Pothuvil WTP        
       

1,700  

        

5,600  

21 
Thirukkovil 

WTP 
  Sagammam     

          

600  

        

6,500  

22 
Konduwattuwana 

WTP 
  

Konduwattu

wana Tank 
    

     

38,400  
  

23 
Vavunathivu 

WTP 
  

Unnichchai 

Tank 
    

     

14,000  

      

15,000  

24 Eachchalampattu VerugalAru       
     

61,395  
  

25 
Seethawaka 

WTP 
Kelani Ganga       

       

9,450  
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Appendix C-3: Raw Water Quality 

  
              

No. 
Water Treatment 

Plants 

Raw Water Quality (Avg.) 

T
u

rb
id

it
y
 

N
T

U
 

 A
lk

a
li

n
it

y
 

m
g
/L

  

 H
a
rd

n
es

s 

m
g
/L

  

T
S

S
 m

g
/L

  

p
H

 

T
em

p
er

a
tu

re
 

C
o
n

d
u

ct
iv

it
y

 

1 Ambatale WTP               

2 Biyagama WTP 7.78 
     

21.3  

          

18.3  
16.62 6.67 26 66.8 

3 Kalatuwawa WTP 2.3 
       

6.8  

            

6.3  
  6.1   10.8 

4 Labugama WTP               

5 Kandana WTP 29.3 
     

26.4  

          

26.4  
10.2 6.7 25.1 66.7 

6 Kethhena WTP 15.5 
     

12.0  

          

14.0  
  6.6   40.1 

7 Paradeka WTP 5 
     

34.0  

          

35.0  
  7.5 23 82 

8 Ulapane WTP               

9 Katugastota WTP 60 
     

34.0  

          

30.0  
  7.2   94 

10 Wakwella WTP 15.4 
     

15.7  

          

19.2  
  7.04   36.9 

11 Hallalla WTP 12.5 
     

20.0  

          

30.0  
  6.2 30 70 

12 Malimbada WTP 12 
     

22.0  

          

23.0  
  6.2   50.1 

13 Nadugala WTP 18 
     

30.0  

          

32.0  
  7   62.5 

14 
Ambalantota/ 

Hambantota 
14.16 

   

140.0  

        

130.0  
  7.2 30 298 

15 RannaWTP 15.96 
   

147.0  

        

132.0  
  7.5     

16 Tangalle WTP 45       6.7     

17 Eluduwa WTP 80 
     

90.0  

        

100.0  
  7.5   170 

18 Ruhunupura WTP 6       7.8     
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No. 
Water Treatment 

Plants 

Raw Water Quality (Avg.) 

T
u

rb
id

it
y
 

N
T

U
 

 A
lk

a
li

n
it

y
 

m
g
/L

  

 H
a
rd

n
es

s 

m
g
/L

  

T
S

S
 m

g
/L

  

p
H

 

T
em

p
er

a
tu

re
 

C
o
n

d
u

ct
iv

it
y

 

19 Kanthale WTP 45 
     

70.0  

          

65.0  
  6.5 28 200 

20 Pothuvil WTP 31 
   

146.0  

          

91.0  
  7.4 28 524 

21 Thirukkovil WTP 80 
     

58.0  

          

60.0  
  7.3 28 200 

22 Konduwattuwana 7.55 
     

37.0  

          

47.0  
  7.49 33 88 

23 Vavunathivu WTP 10 
     

18.0  

          

17.0  
  6.2 29 49 

24 Eachchalampattu WTP 31.8 
   

100.0  

          

98.0  
  7.4 29.1 265 

25 Seethawaka WTP 30 
     

11.0  

          

18.0  
1.1 6.2 28 35 
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Appendix C-4: Water Treatment Process 

                

No. 
Water Treatment 

Plants 

Treatment Process 

A
er

a
ti

o
n

 

C
o
a
g
u

la
io

n
 

F
lo

cc
u

la
ti

o
n

 

S
ed

im
en

ta
ti

o
n

 

F
il

tr
a
ti

o
n

 

D
is

in
fe

ct
io

n
 

1 Ambatale WTP             

2 Biyagama WTP      

3 Kalatuwawa WTP      

4 Labugama WTP             

5 Kandana WTP       

6 Kethhena WTP      

7 Paradeka WTP      

8 Ulapane WTP      

9 Katugastota WTP       

10 Wakwella WTP      

11 Hallalla WTP       

12 Malimbada WTP 
 

  

13 Nadugala WTP      

14 Ambalantota/Hambantota      

15 RannaWTP      

16 Tangalle WTP  


  

17 Eluduwa WTP 


 


 

18 Ruhunupura WTP    DAF  

19 Kanthale WTP  


  

20 Pothuvil WTP 
   

 
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No. 
Water Treatment 

Plants 

Treatment Process

A
er

a
ti

o
n

 

C
o
a
g
u

la
io

n
 

F
lo

cc
u

la
ti

o
n

 

S
ed

im
en

ta
ti

o
n

 

F
il

tr
a
ti

o
n

 

D
is

in
fe

ct
io

n
 

21 Thirukkovil WTP      

22 Konduwattuwana    DAF  

23 Vavunathivu WTP    DAF  

24 Eachchalampattu WTP      

25 Seethawaka WTP 


    
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Appendix C-5: Chemical Dosage 

                

No. 
Water Treatment 

Plants 

Alum (kg/day) Lime (kg/day) PACl (kg/day) 

Avg. Range Avg. Range Avg. Range 

1 Ambatale WTP             

2 Biyagama WTP 1660   
 

      

3 Kalatuwawa WTP     800   375   

4 Labugama WTP             

5 Kandana WTP 800 
550-

1400 
400 320-550     

6 Kethhena WTP     200 160-200 225 
175-

225 

7 Paradeka WTP         40 30-50 

8 Ulapane WTP             

9 Katugastota WTP     30   250   

10 Wakwella WTP 200 150-250 150 100-175     

11 Hallalla WTP 85 75-90 90 80-100     

12 Malimbada WTP 500 450-600 200 160-280     

13 Nadugala WTP 95 75-120 13 10-15     

14 
Ambalantota/Hamba

ntota 
750           

15 RannaWTP 400 400-425         

16 Tangalle WTP 250 150-350 30 28-50     

17 Eluduwa WTP 150 80-250 10 5-15     

18 Ruhunupura WTP 7.5x175           

19 Kanthale WTP 400           

20 Pothuvil WTP             

21 Thirukkovil WTP 45 25-50         

22 Konduwattuwana     280 250-350 500 
400-

550 



 

P a g e  | 139 

 

No. 
Water Treatment 

Plants 

Alum (kg/day) Lime (kg/day) PACl (kg/day) 

Avg. Range Avg. Range Avg. Range 

23 Vavunathivu WTP 155 150-200 130 100-200     

24 
Eachchalampattu 

WTP 
            

25 Seethawaka WTP 45 30-80 50 20-90     
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Appendix C-6: Sludge Production & Characteristics 

  
 

                

No. 
Water Treatment 

Plants 

Type Quantity Characteristics 

Alum Lime 
Dry 

(kg/day) 

Wet 

(m3/day) 

% 

Solid 
pH 

TSS 

(mg/L) 

TDS 

(mg/L) 

1 Ambatale WTP                

2 Biyagama WTP          7.1 120.75   

3 Kalatuwawa WTP          6 210 15 

4 Labugama WTP                

5 Kandana WTP    2135 125 23.25       

6 Kethhena WTP                

7 Paradeka WTP                

8 Ulapane WTP                

9 Katugastota WTP                

10 Wakwella WTP                

11 Hallalla WTP      59         

12 Malimbada WTP                

13 Nadugala WTP                

14 
Ambalantota/Ham

bantota 
               

15 RannaWTP                

16 Tangalle WTP                

17 Eluduwa WTP                

18 Ruhunupura WTP    100           

19 Kanthale WTP                

20 Pothuvil WTP                

21 Thirukkovil WTP 
 

634           

22 Konduwattuwana    840 30 
2.5-

3.0 
7.1 0.08   
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No. 
Water Treatment 

Plants 

Type Quantity Characteristics 

Alum Lime 
Dry 

(kg/day) 

Wet 

(m3/day) 

% 

Solid 
pH 

TSS 

(mg/L) 

TDS 

(mg/L) 

23 Vavunathivu WTP                

24 
Eachchalampattu 

WTP 
               

25 Seethawaka WTP                
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Appendix C-7: Sludge Removal & Discharge 

                    

No. 

Water 

Treatment 

Plants 

Removal Basin Sludge Discharge to 

F
lu

sh
in

g
 

C
o

n
ti

n
u

o
u

s 

M
ec

h
a

n
ic

a
l 

R
em

o
v

a
l 

M
a

n
u

a
l 

S
tr

ea
m

 

L
a

k
e 

/ 

R
es

er
v

o
ir

 

L
o

w
 g

ro
u

n
d

 

S
ew

er
 s

y
st

em
 

Im
p

o
u

n
d

in
g

 

b
a

si
n

 

1 Ambatale WTP               

2 Biyagama WTP               

3 Kalatuwawa WTP               

4 Labugama WTP               

5 Kandana WTP              

6 Kethhena WTP              

7 Paradeka WTP             

8 Ulapane WTP             

9 Katugastota WTP              

10 Wakwella WTP               

11 Hallalla WTP               

12 Malimbada WTP              

13 Nadugala WTP               

14 
Ambalantota/Ha

mbantota 
              

15 RannaWTP               

16 Tangalle WTP               

17 Eluduwa WTP               

18 Ruhunupura WTP              

19 Kanthale WTP              
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No. 

Water 

Treatment 

Plants 

Removal Basin Sludge Discharge to 

F
lu

sh
in

g
 

C
o

n
ti

n
u

o
u

s 

M
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h
a

n
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a
l 

R
em

o
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L
a

k
e 

/ 
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o
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n
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Im
p

o
u

n
d

in
g

 

b
a

si
n

 

20 Pothuvil WTP         
 

    

21 Thirukkovil WTP               

22 Konduwattuwana              

23 
Vavunathivu 

WTP 
             

24 
Eachchalampattu 

WTP 
             

25 Seethawaka WTP               
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Appendix C-8: Sludge Treatment 

              

No. 
Water Treatment 

Plants 

Thickening Wash 

water 

Recycle 

Sludge 

Dewatering 
Gravity Flotation Centrifuge 

1 Ambatale WTP           

2 Biyagama WTP        

3 Kalatuwawa WTP           

4 Labugama WTP           

5 Kandana WTP         

6 Kethhena WTP         

7 Paradeka WTP         

8 Ulapane WTP         

9 Katugastota WTP         

10 Walwella WTP           

11 Hallalla WTP           

12 Malimbada WTP         

13 Nadugala WTP           

14 Ambalantota/Hambantota           

15 RannaWTP           

16 Tangalle WTP           

17 Eluduwa WTP           

18 Ruhunupura WTP        

19 Kanthale WTP        

20 Pothuvil WTP         

21 Thirukkovil WTP    
 

  

22 Konduwattuwana       

23 Vavunathivu WTP         

24 Eachchalampattu WTP         

25 Seethawaka WTP          
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Appendix C-9: Sludge Dewatering 

              

No

. 
Water Treatment Plants 

Method 

Drying 

beds 
Lagoons 

Centrifug

e 

Gravity 

Thickner 

Filter 

press 

1 Ambatale WTP           

2 Biyagama WTP          

3 Kalatuwawa WTP           

4 Labugama WTP           

5 Kandana WTP          

6 Kethhena WTP          

7 Paradeka WTP          

8 Ulapane WTP           

9 Katugastota WTP          

10 Wakwella WTP           

11 Hallalla WTP           

12 Malimbada WTP          

13 Nadugala WTP           

14 Ambalantota/Hambantota           

15 RannaWTP           

16 Tangalle WTP           

17 Eluduwa WTP           

18 Ruhunupura WTP          

19 Kanthale WTP          

20 Pothuvil WTP          

21 Thirukkovil WTP         

22 Konduwattuwana         

23 Vavunathivu WTP         

24 Eachchalampattu WTP         

25 Seethawaka WTP           
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Appendix C-10: Sludge Final Disposal 

            

No. 
Water Treatment 

Plants 

Utilization for Dispose to Land 

land 

Reclamation 

Filling 

Material 

Open 

dump 

Dedicated 

Land 

1 Ambatale WTP         

2 Biyagama WTP       

3 Kalatuwawa WTP         

4 Labugama WTP         

5 Kandana WTP       

6 Kethhena WTP        

7 Paradeka WTP        

8 Ulapane WTP        

9 Katugastota WTP        

10 Wakwella WTP         

11 Hallalla WTP         

12 Malimbada WTP       

13 Nadugala WTP         

14 Ambalantota/Hambanto

ta 
        

15 RannaWTP         

16 Tangalle WTP         

17 Eluduwa WTP         

18 Ruhunupura WTP        

19 Kanthale WTP        

20 Pothuvil WTP         

21 Thirukkovil WTP        

22 Konduwattuwana   
 

 

23 Vavunathivu WTP        

24 Eachchalampattu WTP        

25 Seethawaka WTP        
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Appendix D - Test Results of Burnt Clay Bricks 

 

Characteristics of Raw Materials 

Table D.1: Observation & Results of Moisture Content 

 

 

Table D.2: Observation & Results of Volatile Organic Content 

Material 
Sample 

No. 

Weight of 

can (g) 

Weight of 

wet soil 

+can (g) 

Weight of 

dry soil + 

can (g) 

Moisture 

Content (%) 

Avg. 

Moisture 

Content (%) 

WTP 

Sludge 1 

Kethhena 

1 53.144 60.247 57.889 22.258 

33.61 2 63.542 84.273 77.226 22.823 

3 68.236 89.581 82.398 22.799 

WTP 

Sludge 2 

Kandana 

1 57.244 84.669 76.584 20.819 

29.69 2 53.5121 75.237 68.752 20.728 

3 68.236 100.187 90.682 20.828 

Clay 

1 98.994 111.478 109.258 17.783 

17.88 2 105.236 120.024 117.362 17.995 

3 93.563 112.024 108.723 17.876 

Material 
Sample 

No. 

Weight 

of can (g) 

Weight of 

wet soil 

+can (g) 

Weight of 

dry soil + 

can 110C 

(g) 

Weight of 

dry soil + 

can 550C (g) 

Volatile 

Organic 

Content 

(%) 

Avg.  Volatile 

Organic 

Content 

(%) 

WTP 

Sludge 1 

Kethhena 

1 10.480 15.687 14.498 13.580 22.847 

22.83 2 10.500 16.050 14.780 13.804 22.804 

3 10.450 15.550 14.383 13.485 22.832 

WTP 

Sludge 2 

Kandana 

1 10.460 15.450 14.440 13.540 22.613 

22.70 2 10.510 16.200 15.055 14.024 22.684 

3 10.480 15.620 14.580 13.645 22.805 
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Table D.3: Results of Sieve Analysis 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Water Treatment Plant Sludge (Kethhena) 

Sieve 

size 

(mm) 

Sieve 

weight 

(g) 

Mass  + 

sieve (g) 

Mass in 

each sieve 

(g) 

Cumulative 

mass 

retained (g) 

Cumulative 

retained (%By 

mass) 

Passing 

(% By 

mass) 

3.35 546 546 0 0 0 100 

2.36 527 527 0 0 0 100 

2 376 377 1 1 0.1 99.9 

1.18 366 400 34 35 3.5 96.5 

0.6 471 820 349 384 38.4 61.6 

0.425 303 700 397 781 78.1 21.9 

0.3 299 395 96 877 87.7 12.3 

0.212 281 380 99 976 97.6 2.4 

0.15 278 280 2 978 97.8 2.2 

0.075 402 417 15 993 99.3 0.7 

pan 462 466 4 997 99.7 0.3 

Water Treatment Plant Sludge (Kandana) 

Sieve 

size 

(mm) 

Sieve 

weight 

(g) 

Mass  + 

sieve (g) 

Mass in 

each sieve 

(g) 

Cumulative 

mass 

retained (g) 

Cumulative 

retained (%By 

mass) 

Passing 

(% By 

mass) 

3.35 546 546 0 0 0 100 

2.36 527 527 0 0 0 100 

2 376 378 2 2 0.2 99.8 

1.18 366 382 16 18 1.8 98.2 

0.6 471 845 374 392 39.2 60.8 

0.425 303 755 452 844 84.4 15.6 

0.3 299 390 91 935 93.5 6.5 

0.212 281 320 39 974 97.4 2.6 

0.15 278 288 10 984 98.4 1.6 

0.075 402 410 8 992 99.2 0.8 

pan 462 465 3 995 99.5 0.5 
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Characteristics of Clay- Sludge Mix 

Table D.4: Observations & Results of Moisture Content 

Mix Proportion 

Sludge: Clay 

Sample 

No. 

Weight 

of can (g) 

Weight of 

wet soil 

+can (g) 

Weight of 

dry soil + 

can (g) 

Moisture 

Content 

(%) 

Avg. 

Moisture 

Content 

(%) 

Sludge 1 

Kethhena 

WTP 

10:90 

 

1 56.235 67.317 64.214 28.002 

28.01 2 63.236 75.632 72.165 27.969 

3 55.332 68.235 64.616 28.048 

20:80 

1 85.191 93.400 90.958 29.749 

30.26 2 48.171 62.356 57.995 30.744 

3 63.235 71.585 69.056 30.287 

30:70 

1 53.652 62.225 59.472 32.112 

31.78 2 56.236 68.456 64.652 31.129 

3 48.710 60.125 56.462 32.089 

Sludge 2 

Kandana 

WTP 

10:90 

 

1 48.710 59.590 56.543 28.002 

28.22 2 53.652 63.253 60.542 28.238 

3 56.235 68.256 64.841 28.409 

20:80 

 

1 55.331 65.320 62.363 29.604 

29.68 2 63.236 73.524 70.486 29.530 

3 53.651 65.368 61.865 29.897 

30:70 

1 55.623 73.658 67.985 31.456 

31.32 2 63.235 76.235 72.185 31.154 

3 53.651 62.130 59.472 31.348 

Control 0:100 

1 63.235 76.546 73.045 26.302 

26.85 2 56.236 67.259 64.362 26.281 

3 53.651 65.231 61.992 27.971 
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Table D.5: Dimension of Bricks  

Mix 1 of Kethhena WTP Sludge 

No 
Length Width Height 

L1 L2 L3 L4 Avg W1 W2 W3 W4 W5 W6 Avg H1 H2 H3 H4 H5 H6 Avg 

1-1 194 195 194 194 194 96 96 96 95 96 96 96 57 57 56 57 57 57 57 

1-2 194 194 193 194 194 96 95 96 96 95 96 96 57 57 57 58 57 57 57 

1-3 193 194 194 194 194 96 96 96 96 96 96 96 57 57 57 57 58 57 57 

1-4 194 194 194 194 194 96 95 96 96 95 96 96 57 58 57 57 57 57 57 

1-5 195 194 194 194 194 96 96 96 96 96 96 96 57 57 57 57 57 57 57 

1-6 194 195 193 194 194 96 96 96 96 96 96 96 56 57 57 57 57 57 57 

1-7 194 195 194 194 194 96 96 96 96 96 96 96 57 58 57 57 57 58 57 

1-8 193 194 194 195 194 95 96 96 96 96 96 96 57 57 57 58 57 57 57 

1-9 194 194 194 194 194 96 95 96 96 95 96 96 57 57 57 58 57 57 57 

1-10 194 194 193 194 194 96 96 96 96 96 96 96 58 56 57 57 58 57 57 

 194 194 194 194 194 96 96 96 96 96 96 96 57 57 57 57 57 57 57 
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Mix 2 of Kethhena WTP Sludge 

No 
Length Width Height 

L1 L2 L3 L4 Avg W1 W2 W3 W4 W5 W6 Avg H1 H2 H3 H4 H5 H6 Avg 

2-1 191 191 191 192 191 94 94 94 94 95 94 94 56 57 56 56 57 56 56 

2-2 191 191 191 191 191 94 94 94 94 94 94 94 56 56 56 57 56 57 56 

2-3 191 191 192 192 192 95 94 94 95 94 95 95 56 56 57 56 57 56 56 

2-4 192 192 191 192 192 94 94 95 94 94 94 94 57 56 57 56 55 56 56 

2-5 191 192 191 191 191 94 94 94 94 95 95 94 57 55 56 56 56 57 56 

2-6 191 191 190 191 191 94 95 95 95 94 94 95 56 56 56 57 56 57 56 

2-7 190 191 190 191 191 95 94 94 94 94 94 94 56 56 57 56 57 55 56 

2-8 190 191 191 190 191 94 94 94 94 94 94 94 56 57 56 57 56 55 56 

2-9 191 190 190 190 190 95 95 94 94 94 94 94 56 57 56 55 57 56 56 

2-10 190 190 191 191 191 94 94 95 94 94 94 94 55 56 57 56 57 56 56 

 191 191 191 191 191 95 94 94 94 94 94 94 56 56 56 56 56 56 56 
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Mix 3 of Kethhena WTP Sludge 

No 
Length Width Height 

L1 L2 L3 L4 Avg W1 W2 W3 W4 W5 W6 Avg H1 H2 H3 H4 H5 H6 Avg 

3-1 188 189 188 189 189 93 94 93 94 93 93 93 56 55 55 56 55 55 55 

3-2 189 188 189 188 189 94 93 93 94 93 93 93 55 55 55 56 56 55 55 

3-3 188 189 188 189 189 93 94 93 93 94 93 93 56 55 55 56 55 55 55 

3-4 189 188 189 188 189 93 93 94 93 93 94 93 55 56 56 55 55 55 55 

3-5 188 189 188 189 189 93 93 94 93 93 94 93 55 56 55 55 55 56 55 

3-6 189 188 188 189 189 94 93 93 94 93 93 93 55 55 55 55 55 56 55 

3-7 188 189 189 188 189 94 93 93 93 94 93 93 56 55 56 55 55 55 55 

3-8 188 189 188 189 189 93 93 93 94 94 93 93 55 55 55 56 56 55 55 

3-9 189 188 189 188 189 93 94 94 93 93 94 94 55 55 55 55 55 55 55 

3-10 189 188 189 189 189 93 94 93 93 93 94 93 55 56 56 55 55 55 55 

 189 189 189 189 189 93 93 93 93 93 93 93 55 55 55 55 55 55 55 
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Mix 1 of Kandana WTP Sludge 

No 
Length Width Height 

L1 L2 L3 L4 Avg W1 W2 W3 W4 W5 W6 Avg H1 H2 H3 H4 H5 H6 Avg 

1-1 192 192 193 193 193 96 96 96 97 96 96 96 57 57 57 57 58 57 57 

1-2 192 193 192 192 192 96 96 97 96 95 96 96 57 57 57 57 56 57 57 

1-3 192 192 192 192 192 96 97 96 96 96 96 96 57 57 57 56 57 56 57 

1-4 192 192 192 193 192 96 95 96 97 96 96 96 57 57 58 57 57 57 57 

1-5 193 193 193 192 193 97 96 96 96 95 96 96 58 57 57 57 57 57 57 

1-6 192 192 192 192 192 96 96 95 96 96 96 96 57 57 57 57 57 57 57 

1-7 192 192 192 192 192 96 96 96 96 96 95 96 57 57 57 58 57 57 57 

1-8 193 192 193 192 193 96 96 96 96 97 96 96 57 57 57 57 57 58 57 

1-9 192 192 192 192 192 95 96 96 96 96 97 96 57 57 57 57 57 57 57 

1-10 192 192 192 192 192 96 96 96 95 96 96 96 57 57 57 58 57 57 57 

 192 192 192 192 192 96 96 96 96 96 96 96 57 57 57 57 57 57 57 
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Mix 2 of Kandana WTP Sludge 

No 
Length Width Height 

L1 L2 L3 L4 Avg W1 W2 W3 W4 W5 W6 Avg H1 H2 H3 H4 H5 H6 Avg 

2-1 190 189 190 190 190 94 95 93 94 94 93 94 56 57 56 56 56 57 56 

2-2 190 190 189 190 190 94 94 94 93 94 94 94 57 56 56 56 56 56 56 

2-3 190 190 190 189 190 94 94 94 95 93 94 94 56 56 56 57 56 56 56 

2-4 189 190 190 190 190 93 94 94 94 94 95 94 57 56 56 56 57 56 56 

2-5 190 189 190 190 190 94 93 94 94 94 94 94 56 56 57 56 56 57 56 

2-6 190 190 189 190 190 94 93 93 94 94 94 94 57 56 56 56 56 56 56 

2-7 190 190 190 189 190 94 94 94 93 93 94 94 56 57 56 57 56 56 56 

2-8 189 190 190 189 190 93 94 94 94 94 94 94 57 56 56 56 56 56 56 

2-9 190 189 190 190 190 94 94 94 94 94 93 94 56 56 56 56 57 56 56 

2-10 190 190 189 190 190 94 93 94 94 94 94 94 57 56 57 56 56 56 56 

 190 190 190 190 190 94 94 94 94 94 94 94 57 56 56 56 56 56 56 
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Mix 3 of Kandana WTP Sludge 

No 
Length Width Height 

L1 L2 L3 L4 Avg W1 W2 W3 W4 W5 W6 Avg H1 H2 H3 H4 H5 H6 Avg 

3-1 188 189 189 188 189 93 93 93 92 93 92 93 56 56 56 56 56 56 56 

3-2 189 188 189 188 189 93 92 93 93 92 93 93 56 56 57 56 56 57 56 

3-3 189 188 188 189 189 93 93 93 93 94 93 93 56 56 56 57 56 56 56 

3-4 188 189 189 188 189 93 93 92 93 93 92 93 57 56 56 56 57 56 56 

3-5 189 188 188 189 189 92 93 93 94 93 93 93 56 57 56 56 56 56 56 

3-6 188 188 188 189 188 93 92 93 93 93 93 93 57 56 57 56 56 56 56 

3-7 188 189 189 188 189 93 93 93 92 92 93 93 56 56 56 56 56 57 56 

3-8 189 188 188 188 188 93 93 93 93 93 94 93 57 56 56 56 56 56 56 

3-9 188 189 188 189 189 94 93 94 93 93 93 93 56 56 56 57 56 56 56 

3-10 189 188 189 188 189 93 93 92 92 93 93 93 57 56 56 56 56 56 56 

 189 188 189 188 188 93 93 93 93 93 93 93 56 56 56 56 56 56 56 
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Manufacturer Original Clay (Control Sample) 

No 
Length Width Height 

L1 L2 L3 L4 Avg W1 W2 W3 W4 W5 W6 Avg H1 H2 H3 H4 H5 H6 Avg 

1 195 195 196 196 196 96 97 96 96 96 97 96 57 58 57 58 57 57 57 

2 195 196 196 195 196 96 96 96 97 97 96 96 57 58 57 57 57 57 57 

3 195 196 195 196 196 97 96 97 96 96 96 96 57 57 57 57 58 57 57 

4 196 195 195 196 196 96 96 96 96 96 96 96 58 57 57 57 57 57 57 

5 196 195 195 195 195 96 96 95 96 96 97 96 57 58 57 57 58 57 57 

6 195 195 196 195 195 96 97 96 96 96 95 96 57 57 58 57 57 58 57 

7 195 195 196 195 195 96 97 97 96 96 96 96 58 57 58 57 57 57 57 

8 195 196 195 195 195 97 96 96 97 96 96 96 57 57 57 58 57 57 57 

9 195 196 196 196 196 96 96 96 97 96 97 96 57 57 57 57 57 57 57 

10 196 196 195 196 196 97 96 96 96 97 96 96 58 57 57 57 57 58 57 

 195 196 196 196 195 96 96 96 96 96 96 96 57 57 57 57 57 57 57 
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Compressive Strength Results 

Table D.6: Observations & Results of Moisture Content 

 

Mix No 

Avg. 

Length 

(mm) 

Avg. 

width 

(mm) 

Area 

(mm2) 

Failure 

Load 

(Ton) 

Compressive 

Strength 

(N/mm2) 

Avg. 

Compressive 

Strength 

(N/mm2) 

K
et

h
h

en
a
 W

T
P

 S
lu

d
g
e
 

 

Mix 1 

Clay: 

Sludge 

90:10 

1-1 195 94 18330 4.70 2.52 

2.87 

1-2 194 94 18236 5.10 2.74 

1-3 194 96 18624 6.14 3.23 

1-4 198 96 19008 5.78 2.98 

1-5 194 94 18236 4.96 2.67 

1-6 197 97 19109 6.16 3.16 

1-7 194 94 18236 5.36 2.88 

1-8 196 93 18228 4.74 2.55 

1-9 194 95 18430 5.40 2.87 

1-10 195 97 18915 6.06 3.14 

 

 
Mix 2 

Clay: 

Sludge 

80:20 

 

2-1 193 94 18142 4.36 2.36 

2.49 

2-2 193 95 18335 5.24 2.80 

2-3 190 95 18050 5.06 2.75 

2-4 190 93 17670 4.32 2.40 

2-5 193 93 17949 4.18 2.28 

2-6 193 94 18142 4.08 2.21 

2-7 190 94 17860 4.86 2.67 

2-8 190 94 17860 4.40 2.42 

2-9 190 95 18050 4.76 2.59 

2-10 190 93 17670 4.46 2.48 

 
Mix 3 

Clay: 

Sludge 

70:30 

 

3-1 189 94 17766 3.16 1.74 

1.91 

3-2 190 94 17860 3.60 1.98 

3-3 187 93 17391 2.90 1.64 

3-4 188 95 17860 3.50 1.92 

3-5 188 94 17672 3.70 2.05 

3-6 187 93 17391 3.40 1.92 

3-7 188 94 17672 3.36 1.87 

3-8 190 94 17860 3.58 1.97 

3-9 190 93 17670 3.64 2.02 

3-10 189 93 17577 3.60 2.01 
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Mix No 

Avg. 

Length 

(mm) 

Avg. 

width 

(mm) 

Area 

(mm2) 

Failure 

Load 

(Ton) 

Compressive 

Strength 

(N/mm2) 

Avg. 

Compressive 

Strength 

(N/mm2) 

K
a
n

d
a
n

a
 W

T
P

  
S

lu
d

g
e
 

 

Mix 1 

Clay: 

Sludge 

90:10 

1-1 194 98 19012 5.5 2.84 

2.76 

1-2 192 95 18240 5.1 2.74 

1-3 192 95 18240 5.0 2.69 

1-4 190 95 18050 4.9 2.66 

1-5 191 93 17763 4.5 2.49 

1-6 192 96 18432 5.3 2.82 

1-7 190 95 18050 5.2 2.83 

1-8 194 98 19012 5.6 2.89 

1-9 195 96 18720 5.4 2.83 

1-10 192 97 18624 5.3 2.79 

 

 
Mix 2 

Clay: 

Sludge 

80:20 

 

2-1 188 93 17484 3.9 2.19 

2.24 

2-2 189 94 17766 4.3 2.37 

2-3 191 95 18145 4.5 2.43 

2-4 188 92 17296 3.4 1.93 

2-5 188 92 17296 3.7 2.10 

2-6 190 95 18050 4.4 2.39 

2-7 192 96 18432 4.6 2.45 

2-8 192 95 18240 4.2 2.26 

2-9 192 96 18432 4.3 2.29 

2-10 188 92 17296 3.5 1.99 

 
Mix 3 

Clay: 

Sludge 

70:30 

 

3-1 186 93 17298 3.1 1.76 

1.85 

3-2 190 94 17860 3.7 2.03 

3-3 186 91 16926 2.8 1.62 

3-4 191 94 17954 3.9 2.13 

3-5 188 93 17484 3.3 1.85 

3-6 190 94 17860 3.6 1.98 

3-7 189 93 17577 3.4 1.90 

3-8 187 93 17391 3.0 1.69 

3-9 189 93 17577 3.2 1.79 

3-10 186 92 17112 3.0 1.72 
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Mix No 

Avg. 

Length 

(mm) 

Avg. 

width 

(mm) 

Area 

(mm2) 

Failure 

Load 

(Ton) 

Compressive 

Strength 

(N/mm2) 

Avg. 

Compressive 

Strength 

(N/mm2) 

M
a
n

u
fa

ct
u

re
rO

ri
g
in

a
l 

B
ri

ck
s  

Clay: 

Sludge 

100:00 

 

1 196 94 18424 8.1 4.31 

4.23 

2 195 97 18915 8.3 4.30 

3 198 97 19206 8.6 4.39 

4 195 96 18720 8.2 4.30 

5 195 97 18915 8.5 4.41 

6 195 96 18720 7.9 4.14 

7 197 94 18518 7.8 4.13 

8 193 96 18528 8.3 4.39 

9 195 97 18915 7.7 3.99 

10 193 96 18528 7.4 3.92 
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Water Absorption 

 

Table D.7: Observations & Results of Moisture Content 

 Mix No 

Oven dried 

Weight 

(g) 

Weight after 

immersion 

(g) 

Absorption 

(Percentage) 

Avg. 

Absorption 

(Percentage) 

K
et

h
h

en
a
 W

T
P

 S
lu

d
g
e
 

 

Mix 1 

Clay: 

Sludge 

90:10 

1-1 1400.7 1729.2 23.45 

23.59 

1-2 1450.2 1784.1 23.02 

1-3 1411.6 1749.3 23.92 

1-4 1401.1 1722.7 22.95 

1-5 1378.9 1712.2 24.17 

1-6 1385.2 1718.0 24.03 

 

 
Mix 2 

Clay: 

Sludge 

80:20 

 

2-1 1277.0 1605.5 25.72 

25.42 

2-2 1261.0 1593.3 26.35 

2-3 1302.0 1635.2 25.59 

2-4 1343.5 1673.9 24.59 

2-5 1273.2 1599.0 25.59 

2-6 1277.0 1591.9 24.66 

 

Mix 3 

Clay: 

Sludge 

70:30 

 

3-1 1097.3 1451.5 32.28 

26.30 

3-2 1108.1 1463.5 32.07 

3-3 1133.6 1481.1 30.65 

3-4 1186.1 1538.5 29.71 

3-5 1162.5 1518.5 30.62 

3-6 1176.4 1514.4 28.73 



 

P a g e  | 161 

 

 Mix No 

Oven dried 

Weight 

(g) 

Weight after 

immersion 

(g) 

Absorption 

(Percentage) 

Avg. 

Absorption 

(Percentage) 

K
a
n

d
a
n

a
 W

T
P

 S
lu

d
g
e
 

 

Mix 1 

Clay: 

Sludge 

90:10 

1-1 1387.3 1705.2 22.92 

23.11 

1-2 1444.0 1766.4 22.33 

1-3 1453.1 1798.2 23.75 

1-4 1445.4 1784.0 23.43 

1-5 1444.5 1778.0 23.09 

1-6 1371.6 1688.8 23.13 

 

 
Mix 2 

Clay: 

Sludge 

80:20 

 

2-1 1283.8 1608.3 25.28 

25.36 

2-2 1276.2 1600.4 25.40 

2-3 1270.1 1595.0 25.58 

2-4 1267.0 1586.0 25.18 

2-5 1306.3 1635.9 25.23 

2-6 1281.4 1607.8 25.47 

 

Mix 3 

Clay: 

Sludge 

70:30 

 

3-1 1107.6 1448.0 30.73 

30.29 

3-2 1142.7 1485.0 29.96 

3-3 1124.3 1466.7 30.45 

3-4 1140.4 1477.7 29.58 

3-5 1112.4 1444.0 29.81 

3-6 1108.2 1454.4 31.24 
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 Mix No 

Oven dried 

Weight 

(g) 

Weight after 

immersion 

(g) 

Absorption 

(Percentage) 

Avg. 

Absorption 

(Percentage) 

M
a

n
u

fa
ct

u
re

r 
O

ri
g

in
a

l 
C

la
y
 

 

 

Clay: 

Sludge 

100:00 

 

 

1 1504.6 1811.0 20.36 

20.22 

2 1603.7 1926.7 20.14 

3 1563.0 1874.1 19.90 

4 1527.9 1849.3 21.04 

5 1572.3 1893.4 20.42 

6 1579.0 1886.6 19.48 
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Appendix E - Test Results of Cement Mortar 

 

Table E.1: Observation & Results of Moisture Content 

 

 

Table E.2: Data and Result of Sieve Analysis Test for Sand 

Sieve size 

(mm) 

Sieve 

weight (g) 

Mass  + 

Sieve (g) 

Mass in each 

Sieve (g) 

Cumulative 

Mass 

Retained (g) 

Cumulative 

Retained 

(%By mass) 

Passing (% 

By mass) 

4.250 1500.0 1524.3 24.3 24.3 1.62 100.00 

2.800 577.9 630.4 52.5 76.8 5.12 94.88 

1.180 508.2 846.8 338.6 415.4 27.69 72.31 

0.850 483.1 714.3 231.2 646.6 43.11 56.89 

0.600 468.5 750.4 281.9 928.5 61.90 38.10 

0.300 432.1 857.6 425.5 1354.0 90.27 9.73 

0.150 405.6 525.2 119.6 1473.6 98.24 1.76 

pan 542.5 568.5 26.0 1499.6 99.97 0.03 

 

Material 
Sample 

No. 

Weight of 

can (g) 

Weight of 

wet soil 

+can (g) 

Weight of 

dry soil + 

can (g) 

Moisture 

Content (%) 

Avg. 

Moisture 

Content (%) 

WTP 

Sludge 

Kandana 

1 23.670 38.393 36.361 13.80 

13.67 2 53.512 72.737 70.152 13.45 

3 68.236 96.587 92.682 13.77 
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Table E.3: Observation and Calculation of SpecificGravityTest 

 

 

 

Calculation 

 

Specific gravity = (W2-W1) / {(W4-W1) - (W3-W2)} 

 

Where  

Weight of specific gravity bottle - W1 (g) 

Weight of specific gravity bottle and one third of aggregate - W2 (g) 

Weight of specific gravity bottle, one-third of aggregate and water - W3 (g) 

Weight of specific gravity bottle and water - W4 (g) 

 

 

Material 
Trial 

No 
W1 W2 W3 W4 (W2-W1) 

(W4-W1) -

(W3-W2) 

Specific 

gravity 

Sand 

1 26.553 77.185 107.773 76.314 50.632 19.173 2.64 

2 24.675 75.474 105.285 73.624 50.799 19.138 2.65 

3 26.599 77.313 107.795 76.202 50.714 19.121 2.65 

Average 2.65 

WTP 

Sludge 

1 24.677 46.355 82.979 74.745 21.678 13.444 1.61 

2 26.552 48.256 84.659 76.328 21.704 13.373 1.62 

3 26.597 48.321 84.853 76.521 21.724 13.392 1.62 

Average 1.62 
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Table E.4: Observation &Results of Flow Table Test of Mortar 

Mix 

number 

0.5 0.7 0.9 1.1 1.3 1.5 

X (mm) Y (mm) X (mm) Y (mm) X (mm) Y (mm) X (mm) Y (mm) X (mm) Y (mm) X (mm) Y (mm) 

1-1 210 210 200 160 180 155 120 130 165 160 175 175 

1-2 200 200 190 200 200 185 120 130 160 150 175 175 

2-1 185 160 120 190 115 125 170 160 190 180 200 210 

2-2 165 165 140 180 115 120 150 155 185 185 210 210 

3-1 210 210 155 165 120 125 150 140 175 160 170 185 

3-2 210 190 170 165 125 125 170 150 155 170 185 195 

4-1 170 160 160 180 130 140 160 155 190 185 205 195 

4-2 200 160 160 160 125 130 160 155 190 195 205 200 
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Table E.4: Flow Value of Mortar 

Mix 

Water to Cement Ratio 

0.5 0.7 0.9 1.1 1.3 1.5 

1 205.0 187.5 180.0 125.0 158.8 175.0 

2 168.8 157.5 118.8 158.8 185.0 207.5 

3 205.0 163.8 123.8 152.5 165.0 183.8 

4 172.5 165.0 131.3 157.5 190.0 201.3 

 

 

Table E.5: Flow Percentage of Mortar 

Mix 

Water to Cement Ratio 

0.5 0.7 0.9 1.1 1.3 1.5 

1 192.9 167.9 157.1 78.6 126.8 150.0 

2 141.1 125.0 69.6 126.8 164.3 196.4 

3 192.9 133.9 76.8 117.9 135.7 162.5 

4 146.4 135.7 87.5 125.0 171.4 187.5 
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Table E.6: Observation & Results of Compressive Strength Tests of Mortar at 7days 

Mix 
W/C 

ratio 

Cube 

No 

Avg. 

Length 

(mm) 

Avg. 

width 

(mm) 

Area 

(mm2) 

Failure 

Load 

(kN) 

Compressive 

Strength 

(N/mm2) 

Avg. 

Compressive 

Strength 

(N/mm2) 

 

Mix 1 

Sand: 

Sludge 

100: 0 

1.1 

1-1 70 70 4900 16.1 3.29 

3.16 1-2 71 70 4970 14.9 3.00 

1-3 70 70 4900 15.6 3.18 

1.3 

1-1 70 70 4900 13.9 2.84 

2.82 1-2 70 70 4900 13.2 2.69 

1-3 70 71 4970 14.5 2.92 

1.5 

1-1 71 70 4970 14.0 2.82 

2.78 1-2 70 71 4970 13.3 2.68 

1-3 70 70 4900 14.0 2.86 

 

Mix 2 

Sand: 

Sludge 

90:10 

0.7 

2-1 70 71 4970 32.0 6.44 

6.26 2-2 70 70 4900 34.8 7.10 

2-3 70 70 4900 25.7 5.24 

0.9 

2-1 71 70 4970 28.4 5.71 

5.96 2-2 70 70 4900 29.7 6.06 

2-3 70 71 4970 30.4 6.12 

1.1 

2-1 71 70 4970 13.9 2.80 

2.67 2-2 70 70 4900 13.2 2.69 

2-3 70 70 4900 12.4 2.53 

 

 
Mix 3 

Sand: 

Sludge 

80:20 

 

0.7 

3-1 70 71 4970 26.8 5.39 

5.78 3-2 71 70 4970 30.0 6.04 

3-3 70 70 4900 28.9 5.90 

0.9 

3-1 70 70 4900 23.3 4.76 

4.86 3-2 70 71 4970 24.1 4.85 

3-3 70 70 4900 24.4 4.98 

1.1 

3-1 70 71 4970 12.1 2.43 

2.54 3-2 70 70 4900 13.6 2.78 

3-3 70 70 4900 11.8 2.41 
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Mix 
W/C 

ratio 

Cube 

No 

Avg. 

Length 

(mm) 

Avg. 

width 

(mm) 

Area 

(mm2) 

Failure 

Load 

(kN) 

Compressive 

Strength 

(N/mm2) 

Avg. 

Compressive 

Strength 

(N/mm2) 

 
Mix 4 

Sand: 

Sludge 

70:30 

 

0.7 

4-1 70 70 4900 25.5 5.20 

5.01 4-2 70 70 4900 23.2 4.73 

4-3 70 71 4970 25.3 5.09 

0.9 

4-1 70 70 4900 16.9 3.45 

3.56 4-2 71 70 4970 14.5 2.92 

4-3 70 71 4970 21.5 4.33 

1.1 

4-1 70 70 4900 7.0 1.43 

1.57 4-2 70 70 4900 8.1 1.65 

4-3 70 71 4970 8.1 1.63 
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Table E.7: Observation & Results of Compressive Strength Tests of Mortar at 14days 

Mix 
W/C 

ratio 

Cube 

No 

Avg. 

Length 

(mm) 

Avg. 

width 

(mm) 

Area 

(mm2) 

Failure 

Load 

(kN) 

Compressive 

Strength 

(N/mm2) 

Avg. 

Compressive 

Strength 

(N/mm2) 

 

Mix 1 

Sand: 

Sludge 

100: 0 

1.1 

1-1 70 70 4900 22.9 4.67 

4.66 1-2 71 70 4970 22.5 4.53 

1-3 70 70 4900 23.4 4.78 

1.3 

1-1 70 70 4900 20.9 4.27 

4.26 1-2 71 70 4970 21.5 4.33 

1-3 70 70 4900 20.5 4.18 

1.5 

1-1 70 70 4900 16.6 3.39 

3.39 1-2 71 70 4970 17.3 3.48 

1-3 70 71 4970 16.4 3.30 

 

Mix 2 

Sand: 

Sludge 

90:10 

0.7 

2-1 70 70 4900 38.1 7.78 

7.61 2-2 70 70 4900 41.5 8.47 

2-3 71 70 4970 32.8 6.60 

0.9 

2-1 70 70 4900 30.2 6.16 

6.37 2-2 70 70 4900 31.7 6.47 

2-3 71 70 4970 32.2 6.48 

1.1 

2-1 71 70 4970 14.5 2.92 

3.03 2-2 70 70 4900 15.3 3.12 

2-3 70 70 4900 15.0 3.06 

 

 
Mix 3 

Sand: 

Sludge 

80:20 

 

0.7 

3-1 70 70 4900 31.5 6.43 

6.87 3-2 70 70 4900 36.8 7.51 

3-3 71 70 4970 33.1 6.66 

0.9 

3-1 70 70 4900 26.8 5.47 

5.75 3-2 70 70 4900 28.3 5.78 

3-3 71 70 4970 29.8 6.00 

1.1 

3-1 70 70 4900 14.2 2.90 

2.83 3-2 71 70 4970 14.1 2.84 

3-3 70 70 4900 13.5 2.76 
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Mix 
W/C 

ratio 

Cube 

No 

Avg. 

Length 

(mm) 

Avg. 

width 

(mm) 

Area 

(mm2) 

Failure 

Load 

(kN) 

Compressive 

Strength 

(N/mm2) 

Avg. 

Compressive 

Strength 

(N/mm2) 

 
Mix 4 

Sand: 

Sludge 

70:30 

 

0.7 

4-1 70 70 4900 27.8 5.67 

5.40 4-2 71 70 4970 24.8 4.99 

4-3 70 70 4900 27.2 5.55 

0.9 

4-1 70 70 4900 18.4 3.76 

3.91 4-2 71 70 4970 17.0 3.42 

4-3 70 71 4970 22.6 4.55 

1.1 

4-1 70 70 4900 9.1 1.86 

2.17 4-2 70 70 4900 10.6 2.16 

4-3 71 70 4970 12.4 2.49 
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Table E.8: Observation & Results of Compressive Strength Tests of Mortar at 28days 

Mix 
W/C 

ratio 

Cube 

No 

Avg. 

Length 

(mm) 

Avg. 

width 

(mm) 

Area 

(mm2) 

Failure 

Load 

(kN) 

Compressive 

Strength 

(N/mm2) 

Avg. 

Compressive 

Strength 

(N/mm2) 

 

Mix 1 

Sand: 

Sludge 

100: 0 

1.1 

1-1 70 70 4900 30.6 6.24 

7.18 1-2 71 70 4970 35.9 7.22 

1-3 70 70 4900 39.5 8.06 

1.3 

1-1 70 70 4900 33.8 6.90 

6.53 1-2 70 70 4900 30.3 6.18 

1-3 70 71 4970 32.3 6.50 

1.5 

1-1 71 70 4970 25.9 5.21 

5.88 1-2 70 71 4970 32.6 6.56 

1-3 70 70 4900 28.8 5.88 

 

Mix 2 

Sand: 

Sludge 

90:10 

0.7 

2-1 70 70 4900 46.5 9.49 

9.72 2-2 71 70 4970 53.7 10.80 

2-3 70 70 4900 43.5 8.88 

0.9 

2-1 70 70 4900 35.6 7.27 

6.91 2-2 70 70 4900 33.4 6.82 

2-3 70 71 4970 33.1 6.66 

1.1 

2-1 71 70 4970 26.6 5.35 

6.46 2-2 70 71 4970 35.6 7.16 

2-3 70 70 4900 33.6 6.86 

 

 
Mix 3 

Sand: 

Sludge 

80:20 

 

0.7 

3-1 70 70 4900 47.0 9.59 

8.71 3-2 71 70 4970 39.9 8.03 

3-3 70 70 4900 41.7 8.51 

0.9 

3-1 70 70 4900 34.4 7.02 

6.96 3-2 70 70 4900 32.2 6.57 

3-3 70 71 4970 36.2 7.28 

1.1 

3-1 71 70 4970 15.5 3.12 

3.61 3-2 70 71 4970 18.9 3.80 

3-3 70 70 4900 19.1 3.90 
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Mix 
W/C 

ratio 

Cube 

No 

Avg. 

Length 

(mm) 

Avg. 

width 

(mm) 

Area 

(mm2) 

Failure 

Load 

(kN) 

Compressive 

Strength 

(N/mm2) 

Avg. 

Compressive 

Strength 

(N/mm2) 

 
Mix 4 

Sand: 

Sludge 

70:30 

 

0.7 

4-1 70 70 4900 31.3 6.39 

6.17 4-2 71 70 4970 30.6 6.16 

4-3 70 70 4900 29.2 5.96 

0.9 

4-1 70 70 4900 17.3 3.53 

4.32 4-2 70 70 4900 21.4 4.37 

4-3 70 71 4970 25.2 5.07 

1.1 

4-1 71 70 4970 15.0 3.02 

3.10 4-2 70 71 4970 19.0 3.82 

4-3 70 70 4900 12.0 2.45 
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Appendix F - Test Results of Concrete Paving Blocks 

 

Table F.1: Observation & Calculation of Moisture Content 

 

  

Material 
Trial 

No 

Weight of 

can (g) 

Weight of 

wet soil + 

can (g) 

Weight of 

dry soil + 

can (g) 

Moisture 

Content (%) 

Avg. 

Moisture 

Content (%) 

WT 

PSludge 

 

1 20.980 29.459 27.466 23.51 

23.87 2 57.244 72.737 69.044 23.84 

3 57.240 81.669 75.737 24.28 

Bottom 

Ash 

1 53.948 61.747 60.171 20.21 

20.61 2 56.22 76.65 72.43 20.66 

3 75.477 88.351 85.65 20.98 
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Table F.2: Observation & Calculation of Specific Gravity 

 

Material 
Trial 

No 
W1 W2 W3 W4 (W2-W1) 

(W4-W1) - 

(W3-W2) 

Specific 

gravity 

Sand 

1 26.553 77.185 107.773 76.314 50.632 19.173 2.64 

2 24.675 75.474 105.285 73.624 50.799 19.138 2.65 

3 26.599 77.313 107.795 76.202 50.714 19.121 2.65 

 
2.65 

WT 

PSludge 

 

1 
24.777 37.783 77.726 74.745 13.006 10.025 1.30 

2 
26.598 40.346 80.254 76.952 13.748 10.446 1.32 

3 
24.68 37.856 77.668 74.736 13.176 10.244 1.29 

 
1. 

Bottom 

Ash 

1 
26.599 37.028 79.971 76.275 10.429 6.733 1.55 

2 
24.78 35.126 77.956 74.256 10.346 6.646 1.56 

3 
26.534 35.524 78.836 75.632 8.99 5.786 1.55 

 
1.55 

Coarse 

Aggregate 

1 
24.62 60.389 96.342 76.293 35.769 15.72 2.28 

2 
26.595 62.429 97.231 77.325 35.834 15.928 2.25 

3 
26.583 61.89 95.856 76.293 35.307 15.744 2.24 

Average 2.26 

 

 

Specific gravity = (W2-W1)/ ((W4-W1)-(W3-W2)) 

Where  

Weight of specific gravity bottle - W1 (g) 

Weight of specific gravity bottle and one third of aggregate - W2 (g) 

Weight of specific gravity bottle, one-third of aggregate and water- W3 (g) 

Weight of specific gravity bottle and water - W4 (g) 

 



 

P a g e  | 175 

 

Table F.3: Data and Result of Sieve Analysis Test  

Sand 

Sieve size 

(mm) 

Sieve 

weight (g) 

Mass  + 

sieve (g) 

Mass in 

each sieve 

(g) 

Cumulative 

mass 

retained (g) 

Cumulative 

retained 

(%By mass) 

Passing 

(% By 

mass) 

4.250 1500.0 1524.3 24.3 24.3 1.62 100.00 

2.800 577.9 630.4 52.5 76.8 5.12 94.88 

1.180 508.2 846.8 338.6 415.4 27.69 72.31 

0.850 483.1 714.3 231.2 646.6 43.11 56.89 

0.600 468.5 750.4 281.9 928.5 61.90 38.10 

0.300 432.1 857.6 425.5 1354.0 90.27 9.73 

0.150 405.6 525.2 119.6 1473.6 98.24 1.76 

pan 542.5 568.5 26.0 1499.6 99.97 0.03 

Water Treatment Plant Sludge (Kethhena) 

Sieve size 

(mm) 

Sieve 

weight (g) 

Mass  + 

sieve (g) 

Mass in 

each sieve 

(g) 

Cumulative 

mass 

retained (g) 

Cumulative 

retained 

(%By mass) 

Passing 

(% By 

mass) 

3.35 546 546 0 0 0 100 

2.36 527 527 0 0 0 100 

2 376 377 1 1 0.1 99.9 

1.18 366 400 34 35 3.5 96.5 

0.6 471 820 349 384 38.4 61.6 

0.425 303 700 397 781 78.1 21.9 

0.3 299 395 96 877 87.7 12.3 

0.212 281 380 99 976 97.6 2.4 

0.15 278 280 2 978 97.8 2.2 

0.075 402 417 15 993 99.3 0.7 

pan 462 466 4 997 99.7 0.3 
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Bottom Ash 

Sieve size 

(mm) 

Sieve 

weight (g) 

Mass  + 

sieve (g) 

Mass in 

each sieve 

(g) 

Cumulative 

mass 

retained (g) 

Cumulative 

retained 

(%By mass) 

Passing 

(% By 

mass) 

3.35 545 546 1 0 0 100 

2.36 528 625 97 97 9.7 90.3 

2 376 416 40 137 13.7 86.3 

1.18 365 442 77 214 21.4 78.6 

0.6 470 582 112 326 32.6 67.4 

0.425 304 342 38 364 36.4 63.6 

0.3 300 348 48 412 41.2 58.8 

0.212 281 385 104 516 51.6 48.4 

0.15 277 513 236 752 75.2 24.8 

0.075 401 503 102 854 85.4 14.6 

pan 462 606 144 998 99.8 0.2 
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Table F.4: Compressive Strength of Concrete Paving Block at 7 days  

Mix No 

Weight of 

the shape 

(g) 

Weight of 

the rect. 

(g) 

Area 

(mm2) 

Failure 

Load 

(kN) 

Compressive 

Strength 

(N/mm2) 

Avg. 

Compressive 

Strength 

(N/mm2) 

Mix 1 

 

1-1 5.2 4.3 24190 1153.5 56.30 

53.00 1-2 5.2 4.3 24190 871.5 42.50 

1-3 5.5 4.3 25580 1244.8 57.40 

Mix 2 

 

2-1 5.4 4.3 25120 732.5 34.40 

40.00 2-2 5.2 4.3 24190 858.5 41.90 

2-3 5.4 4.3 25120 907.0 42.60 

Mix 3 

 

3-1 5.4 4.3 25120 596.3 28.00 

28.00 3-2 5.3 4.3 24650 584.3 28.00 

3-3 5.5 4.3 25580 596.6 27.50 

Mix 4 

 

4-1 5.4 4.3 25120 428.8 20.10 

20.00 4-2 5.3 4.3 24650 387.2 18.50 

4-3 5.4 4.3 25120 397.6 18.70 

Mix 5 

 

5-1 5.0 4.0 25000 428.8 20.20 

18.00 5-2 5.0 4.0 25000 357.7 16.90 

5-3 5.0 4.0 25000 346.9 16.40 

Mix 6 

 

6-1 5.3 4.3 24650 689.4 33.00 

31.00 6-2 5.5 4.3 25580 637.2 29.40 

6-3 5.4 4.3 25120 631.8 29.70 

Mix 7 

 

7-1 5.3 4.3 24650 569.3 27.30 

28.00 7-2 5.3 4.3 24650 597.8 28.60 

7-3 5.9 4.3 27440 624.3 26.80 

Mix 8 

 

8-1 5.3 4.3 24650 416.3 19.90 

22.00 8-2 5.4 4.3 25120 549.3 25.80 

8-3 5.4 4.3 25120 380.4 17.90 

Mix 9 

 

9-1 5.3 4.3 24650 410.5 19.70 

20.00 9-2 5.4 4.3 25120 380.7 17.90 

9-3 5.4 4.3 25120 420.6 19.80 
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Table F.5: Compressive Strength of Concrete Paving Block at 14 days 

Mix No 

Weight 

of the 

shape 

(g) 

Weight 

of the 

rect. 

(g) 

Area 

(mm2) 

Failure 

Load 

(kN) 

Compressive 

Strength 

(N/mm2) 

Avg. 

Compressive 

Strength 

(N/mm2) 

Mix 1 

 

1-1 4.9 4.3 22790 1098.9 56.90 

61.00 1-2 4.8 4.3 22330 1280.0 67.60 

1-3 5.1 4.3 23720 1158.5 57.60 

Mix 2 

 

2-1 5.0 4.3 23260 927.7 47.10 

50.00 2-2 4.7 4.3 21860 962.3 51.90 

2-3 4.8 4.3 22330 924.1 48.80 

Mix 3 

 

3-1 5.1 4.3 23720 729.1 36.30 

37.00 3-2 5.0 4.3 23260 675.6 34.30 

3-3 5.0 4.3 23260 791.2 40.10 

Mix 4 

 

4-1 5.0 4.3 23260 601.4 30.50 

29.00 4-2 5.1 4.3 23720 578.7 28.80 

4-3 5.1 4.3 23720 538.3 26.80 

Mix 5 

 

5-1 5.0 4.3 23260 565.1 28.70 

27.00 5-2 4.9 4.3 22790 518.9 26.90 

5-3 5.1 4.3 23720 484.2 24.10 

Mix 6 

 

6-1 5.0 4.3 23260 996.3 50.50 

49.00 6-2 5.1 4.3 22720 920.0 47.80 

6-3 4.9 4.3 22790 885.0 45.80 

Mix 7 

 

7-1 5.0 4.3 23260 663.7 33.70 

39.00 7-2 4.9 4.3 22790 782.8 40.50 

7-3 5.1 4.3 23720 842.7 41.90 

Mix 8 

 

8-1 5.0 4.3 23260 556.2 28.20 

32.00 8-2 5.0 4.3 23260 657.2 33.30 

8-3 4.9 4.3 22790 630.2 32.60 

Mix 9 

 

9-1 5.0 4.3 23260 580.0 29.40 

28.00 9-2 5.1 4.3 23720 510.5 25.40 

9-3 5.0 4.3 23260 565.6 28.70 
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Table F.6: Compressive Strength of Concrete Paving Block at 28 days 

Mix No 

Weight of 

the shape 

(g) 

Weight 

of the 

rect. 

(g) 

Area 

(mm2) 

Failure 

Load 

(kN) 

Compressive 

Strength 

(N/mm2) 

Avg. 

Compressive 

Strength 

(N/mm2) 

Mix 1 

 

1-1 5.2 4.3 24190 1406.8 68.60 

70.00 1-2 5.2 4.3 24190 1476.6 72.00 

1-3 5.5 4.3 25580 1456.5 67.20 

Mix 2 

 

2-1 5.4 4.3 25120 1190.7 55.90 

56.00 2-2 5.2 4.3 24190 1123.0 54.80 

2-3 5.4 4.3 25120 1191.0 55.90 

Mix 3 

 

3-1 5.4 4.3 25120 973.2 45.70 

45.00 3-2 5.3 4.3 24650 976.0 46.70 

3-3 5.5 4.3 25580 910.2 42.00 

Mix 4 

 

4-1 5.4 4.3 25120 655.4 30.80 

34.00 4-2 5.3 4.3 24650 730.1 35.00 

4-3 5.4 4.3 25120 735.6 34.60 

Mix 5 

 

5-1 5.0 4.0 25000 655.8 31.00 

32.00 5-2 5.0 4.0 25000 622.0 29.40 

5-3 5.0 4.0 25000 696.9 32.90 

Mix 6 

 

6-1 5.0 4.0 25000 1155.5 54.50 

54.00 6-2 5.0 4.0 25000 1122.4 53.00 

6-3 4.9 4.0 24500 1096.9 52.80 

Mix 7 

 

7-1 5.1 4.0 25500 909.5 42.10 

46.00 7-2 5.0 4.0 25000 996.9 47.10 

7-3 5.0 4.0 25000 971.4 45.90 

Mix 8 

 

8-1 4.9 4.0 24500 747.5 36.00 

37.00 8-2 5.0 4.0 25000 774.5 36.60 

8-3 5.0 4.0 25000 752.3 35.50 

Mix 9 

 

9-1 4.9 4.0 24500 735.2 35.40 

34.00 9-2 5.0 4.0 25000 710.5 33.50 

9-3 5.0 4.0 25000 680.0 32.10 
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Table F.7: Unpolished Slip Resistance Value of Paving Block  

 

Mix No 
USRV – (Unpolished Slip Resistance for Paving 

Blocks) 

Average 

of each 

Avg. 

USRV 

Mix 1 

1-1 95 90 90 90 90 91 

90 1-2 90 90 90 95 90 91 

1-3 90 85 90 90 90 89 

Mix 2 

2-1 90 85 90 85 85 87 

86 2-2 85 90 85 85 85 86 

2-3 85 85 85 80 85 84 

Mix 3 

3-1 80 80 85 85 85 83 

80 3-2 75 80 80 85 80 80 

3-3 80 75 75 80 80 78 

Mix 4 

4-1 80 80 80 75 80 79 

78 4-2 80 75 75 80 75 77 

4-3 75 80 80 80 75 78 

Mix 5 

5-1 75 75 80 75 70 75 

76 5-2 80 80 80 75 70 77 

5-3 75 80 80 80 70 77 

Mix 6 

6-1 75 75 75 75 75 75 

75 6-2 75 75 75 70 75 74 

6-3 80 75 75 70 75 75 

Mix 7 

7-1 75 70 70 70 75 72 

72 7-2 70 75 75 70 70 72 

7-3 75 75 70 75 70 73 

Mix 8 

8-1 65 65 70 70 70 68 

68 8-2 70 70 65 65 70 68 

8-3 65 70 70 65 70 68 

Mix 9 

9-1 65 60 60 65 65 63 

63 9-2 60 65 65 65 60 63 

9-3 65 65 65 60 65 64 
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Table F.8 : Water Absorption of Paving Block 

 

Mix No 
Dry Weight 

(kg) 

Wet Weight 

(kg) 

Water 

Absorption (%) 

Avg. Water 

Absorption (%) 

Mix 1 

1-1 4803.4 4991.4 3.91 

4.06 1-2 4787.9 4996.5 4.36 

1-3 4811.0 4999.0 3.91 

Mix 2 

2-1 4718.2 4952.6 4.97 

4.93 2-2 4696.1 4912.6 4.61 

2-3 4727.7 4973.9 5.21 

Mix 3 

 

3-1 4639.0 4877.5 5.14 

5.22 3-2 4664.0 4909.8 5.27 

3-3 4663.0 4907.8 5.25 

Mix 4 

4-1 4395.0 4560.0 3.75 

6.23 4-2 4488.0 4782.0 6.55 

4-3 4490.0 4867.0 8.40 

Mix 5 

5-1 4062.2 4451.0 9.57 

9.41 5-2 4013.7 4386.0 9.27 

5-3 4133.9 4522.0 9.39 

Mix 6 

6-1 4642.0 4964.0 6.94 

6.48 6-2 4686.7 4952.0 5.66 

6-3 4363.0 4662.0 6.85 

Mix 7 

7-1 4563.0 4913.0 7.67 

6.77 7-2 4684.0 4961.0 5.91 

7-3 4634.0 4945.0 6.71 

Mix 8 

8-1 4356.0 4733.0 8.65 

8.48 8-2 4437.0 4784.0 7.82 

8-3 4388.0 4781.0 8.96 

Mix 9 

9-1 4022.0 4451.0 10.67 

10.51 9-2 3974.0 4386.0 10.37 

9-3 4093.0 4522.0 10.48 








