
Annex-5 
Concerns on the Design of Temporary East Pump Station 

in terms of Safe Construction, Operation and Maintenance 

The following concerns are presented by the team only for consideration of Indonesian side in order to make 
sure that the Temporary East Pump Station can play expected role without damage until implementation of the 
Project. Indonesian side can review their design in consideration of these concerns under their own 
responsibility. 

1. Discharge Piping System 

1. Stop Logs 

Stop logs have been provided to prevent the intrusion of sea water into the dry area in case of emergency. Stop 

logs shall be considered as Secondary Sea Dike/Wall. For the design of stop log system, the following matters 

to be considered: 


(I) Guides for Stop Logs 

Guides for Stop Logs shall be carefully provided so as not to reduce the strength of existing concrete structure. 

Guides shall be provided for walls and bottom slab. 


(2) Stop Logs 

Stop Logs shall be of steel with sufficient strength and watertightness against sea water pressure. 


2. Sea Dike 

In consideration of the nature of rehabilitation works as temporary measure for duration less than two years, 

water discharge pipes have been installed through Sea Dike made of masonry concrete. However, Sea Dike 

shall be strong and stable enough against sea water pressure with watertightness. These shall be verified by 

calculation. Stability of Sea Dike shall be secured by gravity; however, it seems that the shape and weight of 

present Sea Dike is not sufficient. 


3. Measures against Differential Settlement of structure 

There is no flexible joint installed in the present discharge pipe system. To prevent from the excessive damage 

to the pipes and structure due to differential settlement of ground, the following periodical monitoring can be 

carried out: 


(1) Measurement of deformation of pipes 

Level gauges can be installed on discharge pipes upon completion of the works. Monitoring of the changes in 

level gauges will provide indication on deformation or strain of pipes. 


(2) Examination of pipe joints 

Joints between pipes either welded or flanged can be examined in view of unusual deformation. 


(3) Examination of water leakage through Sea Dike 

Visual inspection of Sea Dikes on cracks and water leakage can be recommended. 


4. Prevention of Backward Flow in Discharge Pipes 

Backward flow in discharge pipes at the time of stoppage of pumps can be prevented by flap valve installed at 

the mouth of outlet discharge pipe; however watertight closure of flap valve may sometimes be blocked by 

foreign objects. Therefore, it is recommended that the discharge valve will also be closed at the same time. 


II. Electrical System 


(1) 	 Urgent repair of the existing electrical room for East and Central Pump Stations, which had been damaged 

by piping at East Pump Station 

(2) Necessary maintenance of the emergency generators in the generator room and the substation equipment in 

the electrical room including repair of meters and indication lamps of panels, repair of room lightings, etc. 
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APPENDIX-5 

GEOTECHNICAL INVESTIGATION 





TABLE 2.2(a) SUMMARY OF LABORATORY SOIL TEST

Project   :  Geotechnical Investigation For Pluit Pump House
Standard:  ASTM

 Borehole No. BH-01 BH-01 BH-01 BH-01 BH-01 BH-01 BH-01 BH-01 BH-02

 Sample No. UDS-2 UDS-3 P-13 P-15 UDS-4 P-26 P-40 P-47 UDS-1
Sample From 8.50 13.50 20.50 23.50 29.00 40.50 60.50 68.50 2.50
Depth (m) To   9.20 14.00 20.87 23.95 29.50 40.90 60.95 68.95 3.00

 Condition of Sample  UD  UD  D  D  UD  D  D  D  UD

 Natural water content (n), % 103 75 78 38 82 37 31 28 45

 Specific Gravity (Gs) 2.580 2.550 2.740 2.710 2.680 2.640 2.850 2.690 2.680

 Wet density (t), kN/m3 14.1 15.1 - - 15.0 - - - 17.2

 Dry density  (d), kN/m3  6.9 8.6 - - 8.2 - - - 11.9

 Natural void ratio  (eo) 2.64 1.89 - - 2.19 - - - 1.21

 Degree of saturation (Sr), %  100 100 - - 100 - - - 99

 Liquid Limit (LL), % 100 77 - NP 89 - NP 44 74

 Plastic Limit (PL), % 35 32 - NP 34 - NP 28 31

 Plasticity Index (PI), %  65 45 - NP 55 - NP 16 43

 Gravel, % 6 0 0 2 0 0 0 0 4

 Sand, % 12 1 10 72 1 13 58 18 16

 Silt, %                 33 75 69 16 81 81 33 59 38
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 Clay, % 49 24 21 10 18 6 9 23 42

 Max. diameter, mm 4.75 0.25 2.00 4.75 0.43 2.00 2.00 2.00 12.70

 Diam. at 60%, mm 0.011 0.034 0.027 0.345 0.015 0.026 0.158 0.037 0.017

 Diam. at 10%, mm - - - 0.004 - 0.013 0.007 - -
Silty Clayey Clayey Silty Clayey Sandy Silty Clayey Silty

 Visual soil description Clay Silt Silt Sand Silt Silt Sand Silt Clay

 ASTM Soil Classification CH CH - SM CH - SM ML CH

 Undisturbed Strength (qu) , kN/m2 - - - - - - - - -

 Remoulded Strength (qr), kN/m2 - - - - - - - - -

 Sensitivity Ratio - - - - - - - - -

 Strain at failure (), % - - - - - - - - -

 Friction Angle (), degree 24 19 - - 18 - - - 24

 Cohesion Intercept (c), kPa 34 38 - - 54 - - - 24

 Drainage condition CU CU - - UU - - - CU

 Preconsolidation Press. (p'c), kPa 50 196 - - 461 - - - 157

 Compression Index, Cc 1.42 0.92 - - 2.48 - - - 0.42

 Coef. of Consol., cv, m
2/year 6 6 - - 5 - - - 7

 pH value - - - - - - - - -

 Total sulphate content, % - - - - - - - - -

 Chloride content, % - - - - - - - - -

Remark : NP: Non Plastic

AC1 AC2 VC1 VS1a DC2 VS2 VS3 DC4 F/C
G:\Proj\J2130_Pluit_SI\SST (G)\[SST-2009 Corrected with piston friction.xls]Table
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 Borehole No.

 Sample No.
Sample From 
Depth (m) To   

 Condition of Sample

 Natural water content (n), %

 Specific Gravity (Gs)

 Wet density (t), kN/m3

 Dry density  (d), kN/m3  

 Natural void ratio  (eo)

 Degree of saturation (Sr), %  

 Liquid Limit (LL), %

 Plastic Limit (PL), %

 Plasticity Index (PI), %  

 Gravel, %

 Sand, %

 Silt, %                 
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TABLE 2.2(b) SUMMARY OF LABORATORY SOIL TEST

Project   :  Geotechnical Investigation For Pluit Pump House
Standard:  ASTM

BH-02 BH-02 BH-02 BH-02 BH-02 BH-03 BH-03 BH-03 BH-03

UDP-2 P-11 P-16 UDS-2 P-27 UDS-1 P-13 P-15 UDS-3
9.00 20.50 26.00 33.50 42.00 2.50 21.50 24.50 30.50
9.90 20.95 26.45 34.00 42.42 3.00 21.79 24.89 31.00

 UD  D  D  UD  D  UD  D  D  UD

93 57 50 46 38 47 46 33 21

2.490 2.770 2.740 2.710 2.770 2.480 2.690 2.770 2.710

14.0 - - 15.9 - 15.9 - - 17.3

7.2 - - 10.9 - 10.8 - - 14.3

2.37 - - 1.44 - 1.25 - - 0.85

98 - - 87 - 94 - - 66

113 22 41 73 - 58 44 NP 53

43 17 26 31 - 31 28 NP 30

70 5 15 42 - 27 16 NP 23

4 0 8 0 2 1 1 1 0

12 23 21 1 25 36 40 75 1

34 65 58 63 68 31 48 17 71

 Clay, %

 Max. diameter, mm

 Diam. at 60%, mm

 Diam. at 10%, mm

 Visual soil description

 ASTM Soil Classification

 Undisturbed Strength (qu) , kN/m2

 Remoulded Strength (qr), kN/m2

 Sensitivity Ratio

 Strain at failure (), %

 Friction Angle (), degree

 Cohesion Intercept (c), kPa

 Drainage condition

 Preconsolidation Press. (p'c), kPa

 Compression Index, Cc

 Coef. of Consol., cv, m
2/year

 pH value

 Total sulphate content, %

 Chloride content, %

Remark : NP: Non Plastic

G:\Proj\J2130_Pluit_SI\SST (G)\[SST-2009 Corrected with pisto

G
ra

in
 S

iz
e 

D
Tr

ia
xi

al
 

C
om

pr
es

si
on

 
Te

st

C
on

so
lid

at
io

n 
Te

st
C

he
m

ic
al

Te
st

U
nc

on
fin

ed
 

C
om

pr
es

si
on

 
Te

st

50 12 13 36 5 32 11 7 28

9.53 2.00 12.70 0.25 9.53 4.75 4.75 4.75 0.43

0.008 0.037 0.054 0.028 0.051 0.054 0.083 0.272 0.022

- 0.003 0.003 - 0.025 - 0.004 0.012 -
Silty Sandy Sandy Clayey Sandy Clayey Sandy Silty Clayey

Clay Silt Silt Silt Silt Sand Silt Sand Silt

CH CL ML CH - MH ML SM MH

- - - - - - - - -

- - - - - - - - -

- - - - - - - - -

- - - - - - - - -

0 - - 17 - 40 - - 13

17 - - 29 - 4 - - 38

UU - - UU - CU - - UU

49 - - 294 - 72 - - 304

1.10 - - 0.43 - 0.42 - - 0.29

8 - - 5 - 8 - - 9

- - - - - - - - -

- - - - - - - - -

- - - - - - - - -

AC1 VC1 VC1 DC2 VS2 F/C VS1 VS1 DC2
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 Borehole No.

 Sample No.
Sample From 
Depth (m) To   

 Condition of Sample

 Natural water content (n), %

 Specific Gravity (Gs)

 Wet density (t), kN/m3

 Dry density  (d), kN/m3  

 Natural void ratio  (eo)

 Degree of saturation (Sr), %  

 Liquid Limit (LL), %

 Plastic Limit (PL), %

 Plasticity Index (PI), %  

 Gravel, %

 Sand, %

 Silt, %                 
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TABLE 2.2(c) SUMMARY OF LABORATORY SOIL TEST

Project   :  Geotechnical Investigation For Pluit Pump House
Standard:  ASTM

BH-03 BH-03 BH-04 BH-04 BH-04 BH-04 BH-04 BH-05 BH-05

P-28 UDS-4 UDP-1 P-10 P-12 UDS-1 P-33 UDP-1 P-11
45.00 47.50 4.00 16.50 19.00 30.50 45.50 6.50 19.00
45.36 48.00 4.90 16.95 19.40 31.00 45.95 7.40 19.39

 D  UD  UD  D  D  UD  D  UD  D

22 72 119 37 32 37 36 114 61

2.660 2.470 2.550 2.770 2.680 2.680 2.580 2.600 2.620

- 15.0 13.6 - - 17.8 - 14.0 -

- 8.7 6.2 - - 13.0 - 6.5 -

- 1.78 3.02 - - 1.02 - 2.89 -

- 100 100 - - 97 - 100 -

45 84 94 NP NP 96 NP 88 45

32 34 34 NP NP 36 NP 35 30

13 50 60 NP NP 60 NP 53 15

1 0 1 0 0 0 1 0 2

47 1 5 75 70 1 75 1 15

38 86 45 16 21 66 12 44 63

 Clay, %

 Max. diameter, mm

 Diam. at 60%, mm

 Diam. at 10%, mm

 Visual soil description

 ASTM Soil Classification

 Undisturbed Strength (qu) , kN/m2

 Remoulded Strength (qr), kN/m2

 Sensitivity Ratio

 Strain at failure (), %

 Friction Angle (), degree

 Cohesion Intercept (c), kPa

 Drainage condition

 Preconsolidation Press. (p'c), kPa

 Compression Index, Cc

 Coef. of Consol., cv, m
2/year

 pH value

 Total sulphate content, %

 Chloride content, %

Remark : NP: Non Plastic
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14 13 49 9 9 33 12 55 20

4.75 0.43 4.75 4.75 2.00 0.43 4.75 0.25 9.53

0.556 0.016 0.008 0.280 0.217 0.023 0.339 0.007 0.051

- 0.003 - 0.005 0.006 - 0.003 - -
Silty Clayey Silty Silty Silty Clayey Silty Silty Clayey

Sand Silt Clay Sand Sand Silt Sand Clay Silt

ML CH CH SM SM CH SM CH ML

- - - - - - - - -

- - - - - - - - -

- - - - - - - - -

- - - - - - - - -

- - 25 - - 0 - 0 -

- - 10 - - 114 - 17 -

- - CU - - UU - UU -

- 500 39 - - 284 - 39 -

- 1.29 1.45 - - 0.40 - 1.28 -

- 10 5 - - 10 - 6 -

- - - - - - - - -

- - - - - - - - -

- - - - - - - - -

VS2 DC3 AC1 VS1a VS1 DC2 VS3 AC1 VS1
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 Borehole No.

 Sample No.
Sample From 
Depth (m) To   

 Condition of Sample

 Natural water content (n), %

 Specific Gravity (Gs)

 Wet density (t), kN/m3

 Dry density  (d), kN/m3  

 Natural void ratio  (eo)

 Degree of saturation (Sr), %  

 Liquid Limit (LL), %

 Plastic Limit (PL), %

 Plasticity Index (PI), %  

 Gravel, %

 Sand, %

 Silt, %                 
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TABLE 2.2(d) SUMMARY OF LABORATORY SOIL TEST

Project   :  Geotechnical Investigation For Pluit Pump House
Standard:  ASTM

BH-05 BH-05 BH-05 BH-06 BH-06 BH-06 BH-06 BH-06 BH-06

P-16 UDS-3 P-23 UDP-1 UDS-1 P-12 UDS-2 P-33 P-38
24.50 30.00 35.50 4.00 13.50 19.00 26.50 44.50 50.00
24.95 30.40 35.95 4.90 14.00 19.35 27.00 44.95 50.45

 D  UD  D  UD  UD  D  UD  D  D

31 48 40 92 63 29 69 16 36

2.720 2.590 2.620 2.630 2.500 2.660 2.690 2.720 2.590

- 17.3 - 15.0 15.8 - 14.9 - -

- 11.7 - 7.8 9.7 - 8.8 - -

- 1.17 - 2.30 1.53 - 1.99 - -

- 100 - 100 100 - 93 - -

NP 75 47 82 75 NP 105 NP 32

NP 30 28 30 30 NP 40 NP 24

NP 45 19 52 45 NP 65 NP 8

0 0 0 0 0 1 0 1 0

78 1 17 1 1 79 11 74 3

10 84 66 40 58 12 70 17 88

 Clay, %

 Max. diameter, mm

 Diam. at 60%, mm

 Diam. at 10%, mm

 Visual soil description

 ASTM Soil Classification

 Undisturbed Strength (qu) , kN/m2

 Remoulded Strength (qr), kN/m2

 Sensitivity Ratio

 Strain at failure (), %

 Friction Angle (), degree

 Cohesion Intercept (c), kPa

 Drainage condition

 Preconsolidation Press. (p'c), kPa

 Compression Index, Cc

 Coef. of Consol., cv, m
2/year

 pH value

 Total sulphate content, %

 Chloride content, %

Remark : NP: Non Plastic
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12 15 17 59 41 8 19 8 9

2.00 0.43 2.00 0.43 0.25 4.75 2.00 4.75 2.00

0.357 0.024 0.036 0.005 0.018 0.334 0.018 0.611 0.028

0.003 - - - - 0.006 - 0.009 0.008
Silty Clayey Clayey Silty Clayey Silty Clayey Silty Clayey

Sand Silt Silt Clay Silt Sand Silt Sand Silt

SC CH ML CH CH SM CH SM ML

- - - - - - - - -

- - - - - - - - -

- - - - - - - - -

- - - - - - - - -

- 16 - 0 19 - 15 - -

- 90 - 14 6 - 37 - -

- UU - UU UU - UU - -

- 540 - 22 167 - 598 - -

- 0.37 - 1.08 0.40 - 1.48 - -

- 9 - 15 16 - 6 - -

- - - - - - - - -

- - - - - - - - -

- - - - - - - - -

VS1a DC2 VS2a AC1 DC1 VS1 DC2 DC2 DC3
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