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Rotary Drilling

599

PADECO Co. LtdBH03

J.N

V.S

BH03

Kilosa-Gulwe Central Railway. JICA Study

U4

Drilling stopped at
9.4m. Resumed 2/4/15

Drilling stopped at
14.9m. Resumed
3/4/15

High rate of percoaltion
from 1 to 19.2m during
drilling suggesting rock
with large fractures

(0.0 to 2.0) Dry Brown Silty
SAND

(2.0 to 13.5) Quartzite /
Gneiss. Various degree of
weathering .

(13.5 to 19.2) Moderately
weathered Gneiss

GW-GM

G.S.F = 66.25.09

PI = NP
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01-03/Apr/15

9259 116.34

256 366.7

Rotary Drilling

599

PADECO Co. LtdBH03

J.N

V.S

BH03

Kilosa-Gulwe Central Railway. JICA Study

Reduced rate of
percolation during
drilling indicating intact
rock

(19.2 to 26.2) Intact Rock.
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Hardness: R0 = Extremely weak, R1 = Very weak, R2 = Weak, R3 = Medium Strong, R4 = Strong, R5 = Very Strong, R6 = Extrmely Strong
Weathering: I = Fresh, II = Slightly, III = Moderately, IV = Highly, V = Completely, VI = Residual
TCR = Total Core Recovery, SCR = Solid core recovery, RQD = Rock Quality Designation,
UCS = Unconfined compressive Strength, Is(50) = Adjusted Point Load Strength
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grey gneiss

0

57

13

0

13

80

75

0

62

19

0

30

82

76

51

95

68

42

43

97

99

3.0

5.5

7.4

9.4

11.1

12.5

13.9

R1

R4

R4

R3

R3

R2

R2

27

69

IV

IV

IV

IV

IV

IV

III

A3 /3 of 13

Z-24



L
it
h
o
lo

g
y LITHOLOGIC DESCRIPTION

D
e
g
re

e
 o

f 
W

e
a
th

e
ri
n
g

Elevation

Logged By

Project

Client

Location

Date

D
o
w

n
 H

o
le

 D
e
p
th

 (
m

)

S
C

R
 %

T
C

R
 %

C
o
re

 R
u
n
 d

e
p
th

, 
m

Discontinuity DataStrength Data

Dip Angles

Coordinates

599m

UCS

MPa

H
a
rd

n
e
s
s

S
p
a
c
in

g
 (

c
m

)

R
Q

D
 %

E
le

v
a
ti
o
n

50 Is
 (

5
0
)

T
y
p
e

30 60

256366.7E

9259116.3N

B/Hole No.

Page 2/2

Hardness: R0 = Extremely weak, R1 = Very weak, R2 = Weak, R3 = Medium Strong, R4 = Strong, R5 = Very Strong, R6 = Extrmely Strong
Weathering: I = Fresh, II = Slightly, III = Moderately, IV = Highly, V = Completely, VI = Residual
TCR = Total Core Recovery, SCR = Solid core recovery, RQD = Rock Quality Designation,
UCS = Unconfined compressive Strength, Is(50) = Adjusted Point Load Strength
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(17 - 26) Hornfels. Granulitic
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APPENDIX   PHOTOS BH3 
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APPENDIX   PHOTOS BH3 
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APPENDIX   PHOTOS BH3 
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APPENDIX   PHOTOS BH3 
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BOREHOLE 3 PICS 

Depth Observations Picture 

1.5 - 2.6 • Dark grey, fine to 

medium grained 

• No foliation apparent. 

Metamorphosed igneous 

rock. Hornfels 

• Intrusive Silica band 

about 30-40mm 

• Some mica 

• Shiny lustre 

 

3.0 – 4.4 • Dark grey, fine to 

medium grained 

• No foliation apparent. 

Metamorphosed igneous 

rock. Hornfels. 

• Some mica 

 

5.5 – 6.5 • Dark grey, fine to 

medium grained 

• No foliation apparent. 

Metamorphosed 

igneous rock 

 

• Fracture 10mm wide, 

filled with cemented 

sand and weak white to 

pink silica band about 

20mm 
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BOREHOLE 3 PICS 

Depth Observations Picture 

9.4 – 12.1 • Contact discontinuity at 

about 9.8m between fine 

dark grey rock and white 

quartzitic rock. 

• Pink rock with some 

brown discoloration. 

• Crystals not distinct. 

Feldspar and Quartz 
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BOREHOLE 3 PICS 

Depth Observations Picture 

12.5 – 

16.9 

• Dark grey, and green 

weathered rock. Abrades 

easily into sand grains. 

Weathered. 

• Intercrossing hairline 

veins. Possibly chemical 

deposits as water seeps 

through relatively porous 

rock. 

• Larger vein with 

cemented sand infill 

dipping about 45 – 60 

deg 

 

Weathered rock described 

above improves to a uniform 

medium grained dark grey 

rock. 
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BOREHOLE 3 PICS 

Depth Observations Picture 

17.1 – 

18.9 

• High concentration of 

mica 

• Dark and light grey 

• Pink siliceous intrusion 

about 50mm thick 

dipping about 60deg 

 

19.2  22.1 • Dark grey fine rock. 

Mafic. Hard but slaty 

• Foliations not distinct. 

• Similar to rock found in 

between 2 and 9m 

• Mica present 
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BOREHOLE 3 PICS 

Depth Observations Picture 

22.1 – 

25.9 

• The Dark fine to medium 

grained grey rock in a 

shear zone, foliated. 

• Metamorphosed : Bands 

of steeply dipping dark 

rock and pink  siliceous 

rock. 

• Granulitic at 25m depth 
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S0820

30Mar - 01/Apr/15

9260 250.5

253 383.1

Rotary Drilling

614

PADECO Co. LtdBH04

J.N

V.S

BH04

Kilosa-Gulwe Central Railway. JICA Study

U4

Drilling stopped at
8.6m. Resumed 31/03

Drilling stopped at
14.6m. Resumed 01/04

SPT refusal (N>50)

SPT refusal (N>50)

SPT N=5318,27,26

45/5cm

45/5cm

(0.0 to 5.0) Brown clayey
SAND

(5.0 to 13.5) Weathered rock

(13.5 to 22.4) Intact Rock.
Sandstone

SC

G.S.F = 26.53.21

PI = 16
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0 50
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Hardness: R0 = Extremely weak, R1 = Very weak, R2 = Weak, R3 = Medium Strong, R4 = Strong, R5 = Very Strong, R6 = Extrmely Strong
Weathering: I = Fresh, II = Slightly, III = Moderately, IV = Highly, V = Completely, VI = Residual
TCR = Total Core Recovery, SCR = Solid core recovery, RQD = Rock Quality Designation,
UCS = Unconfined compressive Strength, Is(50) = Adjusted Point Load Strength
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Hardness: R0 = Extremely weak, R1 = Very weak, R2 = Weak, R3 = Medium Strong, R4 = Strong, R5 = Very Strong, R6 = Extrmely Strong
Weathering: I = Fresh, II = Slightly, III = Moderately, IV = Highly, V = Completely, VI = Residual
TCR = Total Core Recovery, SCR = Solid core recovery, RQD = Rock Quality Designation,
UCS = Unconfined compressive Strength, Is(50) = Adjusted Point Load Strength
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PHOTOS BH4 
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PHOTOS BH4 
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PHOTOS BH4 
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PHOTOS BH4 
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BOREHOLE 4 PICS 

Depth Observations Picture 

5.00 – 

8.60 

• Highly weathered 

metasediments.  

• Medium grained 

• High mica content 

• Mottled light grey, black 

and pink. 

 

 

10.2 – 

11.7 

• Light gray to white 

• Metasediment 

• High mica content 

• Medium grained 

• Small intrusions of light 

pink quartz 

 

13.2 – 

14.6 

• Light grey with pink spots 

• Weathered 

metasediment 

• Black translucent  mica 

(Biotite) and quartz 

• Medium grained 
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BOREHOLE 4 PICS 

Depth Observations Picture 

15.7 – 

20.4 

• Metasediment 

• Mottled Pink and grey 

• Uniform Medium 

grained. Sand 

• Metasandstone 

• High concentration of 

mica 

• Little signs of weathering 

• Very hard rock 

• Strength decreases 

approaching 20.4m 

 

20.4 – 

22.4 

• Light grey metasediment. 

Semipelite 

• High mica concentration 

• Moderately weathered 

• Light pink quartz 

intrusion 

• Medium grained 
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S0820

22 - 24Mar/15

9260 250.5

242 421.1

Rotary Drilling

672

PADECO Co. LtdBH05

J.N

V.S

BH05

Kilosa-Gulwe Central Railway. JICA Study

U4

U4

U4

U4

Drilling stopped at 7m.
Resumed 23/03

Drilling stopped at

2,6,7

6,8,15

9,17,20

10,13,17

11,13,15

16,18,19

36,13,20

23,29,24

(0.0 to 1.5) Clayey organic
soil

(1.5 to 5.0) Stiff Reddish
brown CLAY

(5.0 to 7.5) Reddish brown
Silty CLAY

(7.5 to 11.4) Light Grey Silty
SAND

(11.4 to 13.5) Reddish brown
silty CLAY

(13.5 to 15.5) Light grey soft
Rock. Sand grains

CH

G.S.F = 00.02.98

PI = 39

CH

G.S.F = 00.00.100

PI = 52

MH

G.S.F = 02.09.89

PI = 25

MH

G.S.F = 03.10.86

PI = 21
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S0820

22 - 24Mar/15

9260 250.5

242 421.1

Rotary Drilling

672

PADECO Co. LtdBH05

J.N

V.S

BH05

Kilosa-Gulwe Central Railway. JICA Study

15.4m. Resumed 24/03

High rate of percolation
of drilling fluid in
weathered rock
indicating large
discontinuities

Low rate of percolation
of dilling fluid.

(15.5 to 21.0) Weathered
rock

(21.0 to 26.7) Intact rock.
Sandstone
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Hardness: R0 = Extremely weak, R1 = Very weak, R2 = Weak, R3 = Medium Strong, R4 = Strong, R5 = Very Strong, R6 = Extrmely Strong
Weathering: I = Fresh, II = Slightly, III = Moderately, IV = Highly, V = Completely, VI = Residual
TCR = Total Core Recovery, SCR = Solid core recovery, RQD = Rock Quality Designation,
UCS = Unconfined compressive Strength, Is(50) = Adjusted Point Load Strength
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PHOTOS BH5 
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PHOTOS BH5 
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PHOTOS BH5 
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BOREHOLE 5 PICS 

Depth Observations Picture 

20 – 24.9m • Dark grey and brown 

• Moderately 

Weathered 

• No foliation 

• Fine to medium 

grained 

• Like a 

Metamorphosed 

sandstone 

• Metasandstone 

 

• Randomly oriented, 

closed and open 

joints. 

 

24.9 – 

26.9m 

• Dark grey 

metasediments 

• No foliation - granular 

• Fine to medium 

grained 

• Metasandstone 

• Mica present 

• 10-20mm quartzitic 

veins 
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5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

S0820

21 - 23Mar/15

9272 439.0

239 638.8

Rotary Drilling

695

PADECO Co. LtdBH06

J.N

V.S

BH06

Kilosa-Gulwe Central Railway. JICA Study

U4

U4

Drilling stopped at 9m.
Resumed 22/03

Drilling stopped at 14m.
Resumed 23/03

SPT at 5.0 - 5.45m
estimatede at 75

2,4,5

32,22,24

30/3cm

35,38,36

(0.0 to 1.0) Sandy organic
soil

(1.0 to 2.0) Dark brown
CLAY

(2.0 to 4.0) Silty Sand

(4.0 to 17.0) Weathered dark
grey rock

CL

G.S.F = 02.27.71

PI = 22

SM

G.S.F = 23.62.14

PI = NP

0 50

0 50

0 50
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22.0

S0820

21 - 23Mar/15

9272 439.0

239 638.8

Rotary Drilling

695

PADECO Co. LtdBH06

J.N

V.S

BH06

Kilosa-Gulwe Central Railway. JICA Study

(17.0 to 22.0) Intact rock
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Hardness: R0 = Extremely weak, R1 = Very weak, R2 = Weak, R3 = Medium Strong, R4 = Strong, R5 = Very Strong, R6 = Extrmely Strong
Weathering: I = Fresh, II = Slightly, III = Moderately, IV = Highly, V = Completely, VI = Residual
TCR = Total Core Recovery, SCR = Solid core recovery, RQD = Rock Quality Designation,
UCS = Unconfined compressive Strength, Is(50) = Adjusted Point Load Strength
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PREP. SURVEY ON FLOOD PROTECTION FOR CENTRAL RAILWAY

PADECO Co. Ltd

22 Mar 2015
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BH 06

(7 - 15) quartzites and Gneissiose
rocks in weak rock matrix

(15 - 22) Amphibolite Gneiss
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Hardness: R0 = Extremely weak, R1 = Very weak, R2 = Weak, R3 = Medium Strong, R4 = Strong, R5 = Very Strong, R6 = Extrmely Strong
Weathering: I = Fresh, II = Slightly, III = Moderately, IV = Highly, V = Completely, VI = Residual
TCR = Total Core Recovery, SCR = Solid core recovery, RQD = Rock Quality Designation,
UCS = Unconfined compressive Strength, Is(50) = Adjusted Point Load Strength
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PHOTOS BH6 
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PHOTOS BH6 
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PHOTOS BH6 
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PHOTOS BH6 
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PHOTOS BH6 
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BOREHOLE 6 PICS 

Depth Observations Picture 

6.7 – 7.0m • Part translucent part white 

Quartzite 

• Medium to coarse grained 

• Hard  

• Distinctly different from 

dark grey rock below it. 

 

8.0 – 

12.7m 

• Dark grey lineated rock, 

steeply dipping 30 - 60 deg.  

• Mylonitic tendency ar some 

depths. 

• Amphibolite facies. 

• Fine to medium grained 

gneiss 

• Occasional Quartz lenses 20 

to 40mm thick 

• High mica concentration 

 

 

13.5 – 

14.0m 

• Grey medium grained rock 

• Less obviously foliated, 

more quartz / feldspar 
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BOREHOLE 6 PICS 

Depth Observations Picture 

14.7 – 

22.0m 

• Similar to rock formation 8-

12.7m deep. 

• Dark grey banded and 

lineated rock steeply 

dipping upto 70 deg. 

• Fine to medium grained.  

• Mylonitic tendency. 

Amphibolite facies 

• Occasional Quartz lenses 20 

to 40mm thick 

• High mica concentration. 

• Some widely spaced filled 

joints crossing the foliation. 
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7.0

8.0

9.0
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11.0

12.0
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15.0

S0820

18 - 20Mar/15

9276 368.3

232 655.0

Rotary Drilling

736

PADECO Co. LtdBH07

J.N

V.S

BH07

Kilosa-Gulwe Central Railway. JICA Study

U4

U4

Drilling stopped at 5m.
Resumed 19/03

Drilling stopped at 11m.
Resumed 20/03

Relatively dry upto
4.5m depth

16,17,14

12,25,30

11,15,16

12,14,18

9,8,14

12,14,14

(0.0 to 0.5) Stiff Reddish
brown  silty organic soil

(0.5 to 3.0) Reddish brown
sandy CLAY

(3.0 to 4.5) Reddish brown
SILT

(4.5 to 12.0) Reddish brown
Silty SAND

(12.0 to 13.0) Weathered
Rock

(13.0 to 18.0) Intact Rock

SC

G.S.F = 01.82.17

PI = 9

SW-SC

G.S.F = 21.70.10

PI = 22

0 50

0 50

0 50
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Rotary Drilling

736

PADECO Co. LtdBH07
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Kilosa-Gulwe Central Railway. JICA Study

0 50

A7 /2 of 6

Z-64



L
it
h
o
lo

g
y LITHOLOGIC DESCRIPTION

D
e
g
re

e
 o

f 
W

e
a
th

e
ri
n
g

Elevation

Logged By

Project

Client

Location

Date

D
o
w

n
 H

o
le

 D
e
p
th

 (
m

)

S
C

R
 %

T
C

R
 %

C
o
re

 R
u
n
 d

e
p
th

, 
m

Discontinuity DataStrength Data

Dip Angles

Coordinates

736m

UCS

MPa

H
a
rd

n
e
s
s

S
p
a
c
in

g
 (

c
m

)

R
Q

D
 %

E
le

v
a
ti
o
n

50 Is
 (

5
0
)

T
y
p
e

30 60

232655E

9276368.3N

B/Hole No.

Page 1/1

Hardness: R0 = Extremely weak, R1 = Very weak, R2 = Weak, R3 = Medium Strong, R4 = Strong, R5 = Very Strong, R6 = Extrmely Strong
Weathering: I = Fresh, II = Slightly, III = Moderately, IV = Highly, V = Completely, VI = Residual
TCR = Total Core Recovery, SCR = Solid core recovery, RQD = Rock Quality Designation,
UCS = Unconfined compressive Strength, Is(50) = Adjusted Point Load Strength
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APPENDIX   PHOTOS BH7 
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13.00m-14.00m 

 

 

 

 

14.00m-15.00m 
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APPENDIX   PHOTOS BH7 
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BOREHOLE 7 PICS 

Depth Observations Picture 

13.0 – 

15.0m 

• Distinctly banded gneiss 

predominantly dark grey 

or black. Orthogneiss, 

granulite. 

• Medium to coarse 

grained 

• Foliations dipping more 

than 20 to 60 deg. 

• Mica present 

• Some Quartzite 

intrusions. 

 

 
 

15.0 – 

18.0m 

• As above  
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8.0

9.0
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303713

12 - 15Mar/15

9282.245.6

222 325.4

Rotary Drilling

770

PADECO Co. LtdBH08

J.N

V.S

BH08

Kilosa-Gulwe Central Railway. JICA Study

U4

U4

U4

U4

Drilling stopped at
7.5m. Resumed 13/03

Drilling stopped at 15m.
Resumed 14/03

Relatively dry borehole

Perched water table
7.5m to 11m. Water
seeping from nearby
river.

5,5,6

5,9,9

8,11,12

4,6,7

8,12,11

10,9,8

11,14,17

12,16,14

(0.0 to 12.5) Very erodible
silty SANDS. Deep riverine
sediments

(12.5 to 15.7) Brown SAND
with quartz

SM

G.S.F = 00.53.47

PI = NP

CL

G.S.F = 00.45.55

PI = 9

SM

G.S.F = 01.75.25

PI = NP

SC

G.S.F = 02.60.38

PI = 14
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303713

12 - 15Mar/15

9282.245.6

222 325.4

Rotary Drilling

770

PADECO Co. LtdBH08

J.N

V.S

BH08

Kilosa-Gulwe Central Railway. JICA Study

Drilling stopped at 23m.
Resumed 15/03

SPT refusal (>50
blows)

SPT refusal (> 50
blows)

35/4cm

40/6cm

(15.7 to 20.0) Weak rock
formations interbeded with
stiff clayey SANDS

(20.0 to 26.8) Intact Rock.
Gneiss
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Hardness: R0 = Extremely weak, R1 = Very weak, R2 = Weak, R3 = Medium Strong, R4 = Strong, R5 = Very Strong, R6 = Extrmely Strong
Weathering: I = Fresh, II = Slightly, III = Moderately, IV = Highly, V = Completely, VI = Residual
TCR = Total Core Recovery, SCR = Solid core recovery, RQD = Rock Quality Designation,
UCS = Unconfined compressive Strength, Is(50) = Adjusted Point Load Strength
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PREP. SURVEY ON FLOOD PROTECTION FOR CENTRAL RAILWAY

PADECO Co. Ltd

15 Mar 2015

VS

BH 08

(18 - 20) Weathered

(20 - 25) Wide banded Orthogneiss
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PHOTOS BH8 

0.00m 
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PHOTOS BH8 
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PHOTOS BH8 

 

 

 

23.00m-24.00m 
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BOREHOLE 8 PICS 

Depth Observations Picture 

18.0 – 20.0m • Quartzite layers + some 

pink metamorphosed 

sandstone. 

• Light grey layers 

• Fine to medium grained 

• Rocks are initially 

relatively porous 

 

20.0 – 23.0m • Wide bands/layers (20 to 

50mm) of very dark grey 

/ black rock and white 

rock upto about 22 m 

depth 

• Appears as layers of 

dolerite and microganite. 

•  Ortho Gneiss  

• Medium to coarse grains 

 

 

23.0 – 25.0m • As above but less 

obviously foliated. 

• Dark bands predominate. 

Looks like Dolerite 

interbedded with light 

grey rocks similar to 

microgranite. 

• Black and white mica 

visible 

• Medium to coarse 

grained. 
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15.0

S0820

12 - 15Mar/15

9284.422

217 353.6

Rotary Drilling

774

PADECO Co. LtdBH09

J.N

V.S

BH09

Kilosa-Gulwe Central Railway. JICA Study

U4

U4

Drilling stopped at
11.5m. Resumed 13/03

SPT refusal (N>50)

SPT refusal (N>50)

SPT refusal (N>50)

SPT refusal (N>50)

3,4,3

4,5,6

7,5,8

10/0cm

20/1cm

42/5cm

40/3cm

(0.0 to 0.5) Brown silty
CLAY. Organic soil

(0.5 to 5.5) Brown clayey
SAND

(5.5 to 9.4) Grey or dark grey
SAND

(9.4 to 23.5) Grey and dark
grey SAND and cobbles.
Weak or heavily wethered
rock formation probably
broken up by rotary action of
the drilling bit.

SC

G.S.F = 13.60.28

PI = 26

SC

G.S.F = 01.54.45

PI = 23

0 50

0 50

0 50
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758

757

756

755

754

753

752

751

750

749

748

747

746

745

744

743

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

31.0

S0820

12 - 15Mar/15

9284.422

217 353.6

Rotary Drilling

774

PADECO Co. LtdBH09

J.N

V.S

BH09

Kilosa-Gulwe Central Railway. JICA Study

Drilling stopped at
19.5m. Resumed 14/03

Drilling stopped at
25.3m. Resumed 15/03

SPT refusal (N>50)

SPT refusal (N>50). No
sample

No SPT Sample

SPT refusal (N>50)

SPT refusal (N>50)

40/3cm

40/2cm

12,18,24

40/2cm

40/3cm

(23.5 to 28.0) Weathered
rock

(28.0 to 33.0) Intact rock.
Gneiss

0 50

0 50

0 50

0 50
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PROJECT:

FIELD SUPERVISOR:

B/HOLE NO:

DRILLING METHOD:

LOCATION: CLIENT:

NORTHING:

EASTING:

BORE DATE:

DESCRIPTION
SPT

PLOTUSCS
SPT

BLOWS

ELEV.
(M.)

DRILL
DEPTH

SAMPLE
TYPE
AND
NO.
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742

741

32.0

33.0

S0820

12 - 15Mar/15

9284.422

217 353.6

Rotary Drilling

774

PADECO Co. LtdBH09

J.N

V.S

BH09

Kilosa-Gulwe Central Railway. JICA Study

0 50
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9284422.9N

B/Hole No.

Page 1/2

Hardness: R0 = Extremely weak, R1 = Very weak, R2 = Weak, R3 = Medium Strong, R4 = Strong, R5 = Very Strong, R6 = Extrmely Strong
Weathering: I = Fresh, II = Slightly, III = Moderately, IV = Highly, V = Completely, VI = Residual
TCR = Total Core Recovery, SCR = Solid core recovery, RQD = Rock Quality Designation,
UCS = Unconfined compressive Strength, Is(50) = Adjusted Point Load Strength

10

11

12

13

14

15

16

17

18

19

20

21

22

764

763

762

761

760

759

758

757

756

755

754

753

752

KILOSA GULWE

PREP. SURVEY ON FLOOD PROTECTION FOR CENTRAL RAILWAY

PADECO Co. Ltd

14 Mar 2015

VS

BH 09

(9 - 15) Weathered Paragneiss.
Sandstone and quartzites

(15 - 27) Feldspar

0

0

0

7

60

12

7

60

16

13.0

15.5

17

19

21

R0

R2

R2

18

17

16

V

IV

IV
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Hardness: R0 = Extremely weak, R1 = Very weak, R2 = Weak, R3 = Medium Strong, R4 = Strong, R5 = Very Strong, R6 = Extrmely Strong
Weathering: I = Fresh, II = Slightly, III = Moderately, IV = Highly, V = Completely, VI = Residual
TCR = Total Core Recovery, SCR = Solid core recovery, RQD = Rock Quality Designation,
UCS = Unconfined compressive Strength, Is(50) = Adjusted Point Load Strength

23

24

25

26
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32

33

751

750

749

748

747

746

745

744

743

742

741

KILOSA GULWE

PREP. SURVEY ON FLOOD PROTECTION FOR CENTRAL RAILWAY

PADECO Co. Ltd

14 Mar 2015

VS

BH 09

(27 - 33) Ortho Gneiss
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23

25.3

27.0

29.4
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31.4

32.4

33.0

R3

R4

R5

R4

R4

R5

16

III

II

II

II

II

II
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PHOTOS BH9 
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PHOTOS BH9 
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PHOTOS BH9 

 

 

 

30.40m-31.40m 
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BOREHOLE 9 PICS 

Depth Observations Picture 

9.45 – 26.3m • Light Grey and pink and 

brown minerals. 

• No foliation 

• Medium to coarse grained 

• Weathering in the joints. 

• Paragneiss. Quartzite  and 

other Metasediments 

• Sandstone 

• Mica present 

 

27.0 – 28.0m • Light grey 

• Layered 

• Distinct weathering in the 

joints 

• Light colored mica present 

• Paragneiss. 

 

 

28.0 – 32.4 • Predominantly dark grey rock 

with fine lineation 2-5mm 

thick. 

• Finer elongated minerals. 

Mylonitic tendency at some 

depths 

• Gneiss 

• Fine to medium grained 

• With quartzite intrusions 
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785

784

783

782

781

780

779

778

777

776

775

774

773

772

771

770

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

S0820

05 - 08Mar/15

9286 420.2

213 838.6

Rotary Drilling

785

PADECO Co. LtdBH10

J.N

V.S

BH10

Kilosa-Gulwe Central Railway. JICA Study

U4

U4

U4

U4

U4

U4

Drilling stopped at
7.0m. Resumed 06/03

Drilling stopped at
12.0m. Resumed 7/03

SPT refusal (N>50)

High rate of percolation
of drilling fluid in
weathered rock zone
14.5 to 24m

8,12,17

2,4,12

11,12,9

5,10,17

5,5,10

9,12,17

40/3cm

(0.0 to 1.0) Disturbed brown
SAND deposits

(1.0 to 3.5) Brown
Transported riverine SAND
sediment.

(3.5 to 7.0) Brown silty
SAND. Transported riverine
sediments

(7.0 to 8.0) Reddish brown
very silty SAND

(8.0 to 12.0) Residual brown
clayey / silty SAND

(12.0 to 23.7) Weathered
rock formation

SW

G.S.F = 15.81.04

PI = NP

SW

G.S.F = 59.37.05

PI = NP

GC

G.S.F = 54.23.23

PI = 12

SC

G.S.F = 39.17.44

PI = 32

SM

G.S.F = 32.36.32

PI = 11

Not tested

0 50

0 50

0 50
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769

768

767

766

765

764

763

762

761

760

759

758

757

756

755

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

S0820

05 - 08Mar/15

9286 420.2

213 838.6

Rotary Drilling

785

PADECO Co. LtdBH10

J.N

V.S

BH10

Kilosa-Gulwe Central Railway. JICA Study

Drilling stopped at
20.5m. Resumed 8/03

SPT refusal (N>50)

SPT refusal (N>50)

SPT refusal (N>50)

Moderate rate of
percolation of drilling
fluid in intact rock zone
below 24m

40/4cm

40/3cm

40/3cm

(23.7 to 30.8) Intact rock.
Gneiss

0 50

0 50

0 50
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B/Hole No.

Page 1/1

Hardness: R0 = Extremely weak, R1 = Very weak, R2 = Weak, R3 = Medium Strong, R4 = Strong, R5 = Very Strong, R6 = Extrmely Strong
Weathering: I = Fresh, II = Slightly, III = Moderately, IV = Highly, V = Completely, VI = Residual
TCR = Total Core Recovery, SCR = Solid core recovery, RQD = Rock Quality Designation,
UCS = Unconfined compressive Strength, Is(50) = Adjusted Point Load Strength

26

27

28

29

30

759

758

757

756

755

KILOSA GULWE

PREP. SURVEY ON FLOOD PROTECTION FOR CENTRAL RAILWAY

PADECO Co. Ltd

06 Mar 2015

VS

BH 10

(26 - 31) Ortho Gneiss
78
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84
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99

95
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85

95

26.8

27.8

28.8

29.8

30.8

R3

R3

R3

R3

R4

II

II

II

II

II
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PHOTOS BH10 
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PHOTOS BH10 
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PHOTOS BH10 

 

 

 

29.80m-30.80m 
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BOREHOLE 10 PICS 

Depth Observations Picture 

25.8 – 26.8m • Very dark rock 

• Medium grained 

• Some quartzite bands 

• Banded 10-20mm 

• Gneiss 

 

26.8 – 28.8 • Dark grey and pink bands 

• Bands 5-10mm 

• Mica present and white 

spots. speckled 

 

 

28.0 – 32.4 • Thin light colored bands or 

veins < 5mm vs wider dark 

bands dipped 0 – 15 

degrees. 

• Some of the dark bands are 

lineated, mylonitic ay some 

depths. while others are not. 

• Medium grained. 

• Gneiss 

• High concentration of mica. 
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Job 

No.

Sample 

No. SOURCE Depth (Elevation)

Date 

Sampled LL PL PI LS
GRAVE

L %

SAND 

%

FINES 

%

CLAY 

% nmc  % LI Act

ρ       

(g/cc) SOIL DESCRIPTION  -  BSCS
BSCS 

SYMBO

L

USCS 

SYMBOL

Shear 

test C Ø Cc Cr Pc OCR Eoed

S0820 6017 BH № 1 [U4] 0.50 - 1.00 Apr-15 34 20 14 7 42 36 22 - 15.0 -0.4 - 1.972 Very clayey SAND and GRAVEL GC(L) GC

S0820 6018 BH № 1 [U4] 3.00 - 3.50 Apr-15 24 NP NP 0 30 68 3 - 13.1 - - 1.661 very gravelly SAND SP SW DS 26 41.8

S0820 6019 BH № 1 [U4] 5.00 - 5.50 Apr-15 71 31 40 20 40 18 43 22 64.9 0.8 1.8 1.607 Slightly sandy Gravelly CLAY of very high pCG(V) SC UU 22.4 0.250 0.039 90 1 2.12

S0820 6020 BH № 1 [U4] 7.00 - 7.50 Apr-15 55 30 25 12 0 0 100 66 72.7 1.7 0.4 1.503 SILT of high plasticity M(H) MH UU 10 0.390 0.056 85 0.7 1.86

S0820 6021 BH № 1 [U4] 9.00 - 9.50 Apr-15 41 15 26 13 18 18 64 - 21.1 0.2 - 1.570 Slightly sandy CLAY of intermediate plasticCS(I) CL

S0820 6022 BH № 1 [U4] 11.00 - 11.50 Apr-15 26 13 13 6 5 69 26 - 18.3 0.4 - 1.988 Very clayey SAND SC(L) SC 0.230 0.037 65 0.3 3.12

S0820 6023 BH № 1 [U4] 15.00 - 15.50 Apr-15 34 20 14 7 7 58 35 - 24.6 0.3 - 1.373 Very clayey gravelly SAND SC(L) SC 0.162 0.010 95 0.3 6.25

S0820 6024 BH № 1 [U4] 18.50 - 19.00 Apr-15 33 15 18 9 10 53 37 23 29.7 0.8 0.8 1.953 Very clayey gravelly SAND SC(L) SC 0.173 0.016 45 0.1 5.85

S0820 6025 BH № 1 [U4] 22.50 - 23.00 Apr-15 45 21 24 12 6 54 40 8 23.4 0.1 3.0 1.805 Sandy CLAY of intermediate plasticity CS(I) SC 0.082 0.008 105 0.2 15.94

S0820 6026 BH № 1 [U4] 26.50 - 27.00 Apr-15 42 19 23 12 2 48 50 20 24.3 0.2 1.2 1.828 Sandy CLAY of intermediate plasticity CS(I) CL UU 94.3 0.233 0.038 190 0.4 8.08

S0820 6027 BH № 2 [U4] 1.00 - 1.50 Apr-15 23 NP NP 0 52 39 9 - 28.7 - - 2.269 Silty SAND and GRAVEL G-M SW-SM

S0820 6028 BH № 2 [U4] 5.00 - 5.50 Apr-15 24 NP NP 1 42 51 7 - 9.1 - - 2.119 Silty SAND and GRAVEL S-M SW-SM

S0820 6029 BH № 2 [U4] 9.00 - 9.50 Apr-15 44 19 25 13 20 21 59 - 12.1 -0.3 - 1.981 Slightly sandy Slightly gravelly CLAY of inteCS(I) CL

S0820 6030 BH № 2 [U4] 17.00 - 17.50 Apr-15 25 NP NP 0 73 24 3 - 13.1 - - 1.722 very sandy GRAVEL GP SW DS 59 41.2

S0820 6031 BH № 2 [U4] 21.00 - 21.50 Apr-15 24 NP NP 0 22 72 7 - 12.1 - - 1.725 Silty very gravelly SAND S-M SW-SM DS 83 36

S0820 6032 BH № 2 [U4] 25.00 - 25.50 Apr-15 23 NP NP 0 30 61 9 - 12.5 - - 1.948 Silty SAND and GRAVEL S-M SW-SM DS 67 39.5

S0792 6033 BH № 3 [U4] 1.00 - 1.50 Apr-15 27 NP NP 1 66 25 9 - 7.6 - - 2.115 Silty very sandy GRAVEL G-M GW-GM 0.058 0.012 95 3.8 5.58

S0820 6034 BH № 4 [U4] 1.00 - 1.50 Feb-15 33 17 16 8 26 53 21 - 18.0 0.1 - 1.996 Clayey very gravelly SAND SC(L) SC

S0820 6035 BH № 5 [U4] 0.50 - 1.00 Mar-15 64 25 39 20 0 2 98 58 30.0 0.1 0.7 1.634 CLAY of high plasticity C(H) CH UU 55.4 0.159 0.043 140 12.6 6.12

S0820 6036 BH № 5 [U4] 4.50 - 5.00 Mar-15 79 27 52 26 0 0 100 61 29.6 0.1 0.8 1.660 CLAY of very high plasticiy C(V) CH UU 24.8 0.183 0.047 165 1.9 5.23

S0820 6037 BH № 5 [U4] 8.50 - 9.00 Mar-15 55 30 25 13 2 9 89 49 45.5 0.6 0.5 1.745 SILT of high plasticity M(H) MH UU 89.4 0.212 0.059 85 0.6 2.93

S0820 6038 BH № 5 [U4] 12.50 - 13.00 Mar-15 56 35 21 10 3 10 86 54 24.1 -0.5 0.4 1.357 SILT of high plasticity M(H) MH 0.214 0.043 70 6.5 1.9

CENTRAL RAILWAY JICA STUDY

KILOSA - GULWE SECTION

LABORATORY TEST RESULTS SUMMARY

CLIENT: PADECO COMPANY LIMITED MAY ,2015

App B /1 of 7
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Job 

No.

Sample 

No. SOURCE Depth (Elevation)

Date 

Sampled LL PL PI LS
GRAVE

L %

SAND 

%

FINES 

%

CLAY 

% nmc  % LI Act

ρ       

(g/cc) SOIL DESCRIPTION  -  BSCS
BSCS 

SYMBO

L

USCS 

SYMBOL

Shear 

test C Ø Cc Cr Pc OCR Eoed

CENTRAL RAILWAY JICA STUDY

KILOSA - GULWE SECTION

LABORATORY TEST RESULTS SUMMARY

CLIENT: PADECO COMPANY LIMITED MAY ,2015

S0820 6039 BH № 6 [U4] 1.00 - 1.50 Mar-15 43 21 22 11 2 27 71 20 26.1 0.2 1.1 1.771 CLAY of intermediate plasticity C(I) CL 0.101 0.016 100 5.1 6.2

S0820 6040 BH № 6 [U4] 3.00 - 3.50 Mar-15 26 NP NP 0 23 62 14 - 7.3 - - 1.496 Silty very gravelly SAND S-M SM

S0820 6041 BH № 7 [U4] 0.50 - 1.00 Mar-15 25 16 9 4 1 82 17 9 5.0 -1.2 1.0 1.698 Clayey SAND SC(L) SC

S0820 6042 BH № 7 [U4] 4.50 - 5.00 Mar-15 35 13 22 11 21 70 10 - 8.4 -0.2 - 2.024 Clayey very gravelly SAND S-C SW-SC

S0820 5915 BH № 8 [U4] 1.00 - 1.50 Mar-15 24 NP NP 0 0 53 47 - 5.9 - - 1.819 Sandy SILT of low plasticity MS(L) SM

S0820 5916 BH № 8 [U4] 4.50 - 5.00 Mar-15 23 14 9 5 0 45 55 - 1.6 -1.4 - 1.571 Sandy CLAY of low plasticity CS(L) CL

S0820 5917 BH № 8 [U4] 8.50 - 9.00 Mar-15 24 NP NP 1 1 75 25 - 13.5 - - 2.271 Very silty SAND SM(L) SM

S0820 5918 BH № 8 [U4] 12.50 - 13.00 Mar-15 26 12 14 7 2 60 38 - 24.3 0.9 - 1.966 Sandy CLAY of low plasticity CS(L) SC 0.105 0.023 110 0.4 9.4

S0820 5919 BH № 9 [U4] 0.50 - 1.00 Mar-15 45 19 26 13 13 60 28 9 16.9 -0.1 3.0 2.059 Very clayey gravelly SAND SC(I) SC UU 0 21.1 0.083 0.010 165 12.5 7.26

S0820 5920 BH № 9 [U4] 4.50 - 5.00 Mar-15 44 21 23 11 1 54 45 23 15.9 -0.2 1.0 1.806 Sandy CLAY of intermediate plasticity CS(I) SC UU 132.6 0.120 0.016 100 2 8.46

1

S0820 5921 BH № 10 [U4] 1.00 - 1.50 Mar-15 24 NP NP 1 15 81 4 - 17.8 - - 1.624 gravelly SAND SP SW DS 47 41.3

S0820 5922 BH № 10 [U4] 3.00 - 3.50 Mar-15 23 NP NP 0 59 37 5 - 13.3 - - 1.566 SAND and GRAVEL GW SW DS 68 38.1

S0820 5924 BH № 10 [U4] 7.00 - 7.50 Mar-15 29 17 12 6 54 23 23 9 12.7 -0.4 1.4 1.668 Very clayey very sandy GRAVEL GC(L) GC 0.066 0.008 120 0.8 9.4

S0820 5925 BH № 10 [U4] 9.00 - 9.50 Mar-15 60 28 32 16 39 17 44 14 23.4 -0.1 2.3 1.890 Slightly sandy Gravelly CLAY of high plasticCG(H) SC 0.100 0.013 155 0.8 10.1

S0820 5926 BH № 10 [U4] 11.00 - 11.50 Mar-15 36 25 11 6 32 36 32 - 22.4 -0.2 - 1.952 Very silty SAND and GRAVEL SM(I) SM UU 0 29 0.093 0.016 210 1.2 13.5

App B /2 of 7
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CLIENT: Date: May 2015

Sample No 6017 6018 6019 6020 6021 6022 6023 6024 6025 6026

Depth, m 0.5 - 1.0 3.0 - 3.5 5.0 - 5.5 7.0 - 7.5 9.0 - 9.5 11.0 - 11.5 15.0 - 15.5 18.5 - 19.0 22.5 - 23.0 26.5 - 27.0

Sieve Size:(mm) %Passing.

75 100 100 100 100 100 100 100 100 100 100

63 100 100 100 100 100 100 100 100 100 100

50 100 100 100 100 100 100 100 100 100 100

37.5 100 100 100 100 100 100 100 100 100 100

28 94 100 100 100 100 100 100 100 100 100

20 80 100 100 100 95 100 100 100 100 100

14 69 98 100 100 95 100 100 98 100 100

10 66 97 98 100 94 100 100 98 99 100

5 61 92 91 100 92 100 98 93 97 100

3.35 60 85 80 100 88 99 97 93 96 99

2.00 58 70 60 100 82 96 93 90 94 98

1.18 55 41 53 100 79 87 80 86 89 95

0.600 48 10 50 100 76 73 42 80 80 91

0.425 43 8 49 100 74 64 40 75 74 86

0.300 38 6 47 100 70 52 39 68 65 79

0.150 29 4 44 100 65 45 36 48 48 62

0.075 22 3 43 100 64 26 35 37 40 50

USCS CLASS GC SW SM CH ML SC SC SC SC CL

% Gravels(100-Pass 2mm) 42 30 40 0 18 5 7 10 6 2

% Sand (0.075 - 2.0mm) 36 68 18 0 18 69 58 53 54 48

% Fines (< 0.075mm) 22 3 43 100 64 26 35 37 40 50

LL (%) 34 24 71 55 41 26 34 33 45 42

PI (%) 20 NP 31 30 15 13 20 15 21 19

LS (%) 14.0 NP 40.0 25.0 26.0 13.0 14.0 18.0 24.0 23.0

Checked by :………………………………. Approved by :……………………………….

CLASSIFICATION - BH1

CENTRAL RAILWAY STUDY. KILOSA GULWE SECTION
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CLIENT: Date: May 2015

Sample No 6027 6028 6029 6030 6031 6032

Depth, m 1.0 - 1.5 5.0 - 5.5 9.0 - 9.5 17.0 - 17.5 21.0 - 21.5 25.0 - 25.5

Sieve Size:(mm) %Passing.

75 100 100 100 100 100 100

63 100 100 100 100 100 100

50 100 100 100 100 100 100

37.5 100 100 100 100 100 100

28 100 100 100 100 100 100

20 95 100 90 100 100 97

14 83 94 88 100 97 93

10 75 91 87 99 97 89

5 62 84 82 88 93 84

3.35 56 75 81 61 88 80

2.00 48 58 80 27 78 70

1.18 39 44 79 23 75 56

0.600 29 30 77 17 63 39

0.425 23 23 75 13 46 30

0.300 18 17 72 10 30 23

0.150 12 10 66 5 12 14

0.075 9 7 59 3 7 9

USCS CLASS SW-SM SW-SM CL SW SW-SM SW-SM

% Gravels(100-Pass 2mm) 52 42 20 73 22 30

% Sand (0.075 - 2.0mm) 39 51 21 24 72 61

% Fines (< 0.075mm) 9 7 59 3 7 9

LL (%) 23 24 44 25 24 23

PI (%) NP NP 19 NP NP NP

LS (%) NP NP 25.0 NP NP NP

Checked by :………………………………. Approved by :……………………………….

CLASSIFICATION - BH2

CENTRAL RAILWAY STUDY. KILOSA GULWE SECTION

PADECO CO. LTD
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CLIENT: Date: May 2015

Sample No 6033 6034 6035 6036 6037 6038

Depth, m 1.0 - 1.5 1.0 - 1.5 0.5 - 1.0 4.5 - 5.0 8.5 - 9.0 12.5 - 13.0

Sieve Size:(mm) BH3 BH4 BH5

75 100 100 100 100 100 100

63 100 100 100 100 100 100

50 100 100 100 100 100 100

37.5 85 100 100 100 100 100

28 77 100 100 100 100 100

20 56 100 100 100 100 100

14 48 98 100 100 100 100

10 42 96 100 100 100 100

5 38 89 100 100 99 99

3.35 36 83 100 100 98 98

2.00 34 74 100 100 98 97

1.18 31 63 99 100 98 94

0.600 28 46 98 100 98 91

0.425 27 39 98 100 97 90

0.300 25 33 98 100 96 89

0.150 17 25 98 100 93 87

0.075 9 21 98 100 89 86

USCS CLASS GW-GM SC MH MH CH CH

% Gravels(100-Pass 2mm) 66 26 0 0 2 3

% Sand (0.075 - 2.0mm) 25 53 2 0 9 10

% Fines (< 0.075mm) 9 21 98 100 89 86

LL (%) 27 33 64 79 55 56

PI (%) NP 17 25 27 30 35

LS (%) NP 16.0 39.0 52.0 25.0 21.0

Checked by :………………………………. Approved by :……………………………….

CLASSIFICATION - BH3,4 & 5

CENTRAL RAILWAY STUDY. KILOSA GULWE SECTION

PADECO CO. LTD
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CLIENT: Date: May 2015

Sample No 6039 6040 6041 6042 5915 5916 5917 5918

Depth, m 1.0 - 1.5 3.0 - 3.5 0.5 - 1.0 4.5 - 5.0 1.0 - 1.5 4.5 - 5.0 8.5 - 9.0 12.5 - 13.0

Sieve Size:(mm) BH6 BH7 BH8

75 100 100 100 100 100 100 100 100

63 100 100 100 100 100 100 100 100

50 100 100 100 100 100 100 100 100

37.5 100 100 100 100 100 100 100 100

28 100 100 100 100 100 100 100 100

20 100 100 100 100 100 100 100 100

14 100 100 100 100 100 100 100 100

10 100 94 100 99 100 100 100 100

5 100 86 100 92 100 100 100 100

3.35 99 82 100 88 100 100 100 99

2.00 99 77 99 80 100 100 99 98

1.18 97 71 98 67 100 100 98 97

0.600 94 60 82 48 99 99 91 88

0.425 91 49 64 36 98 97 84 80

0.300 88 38 47 26 94 91 72 70

0.150 80 21 25 14 72 70 43 52

0.075 71 14 17 10 47 55 25 38

USCS CLASS CL SM SC SW-SC SM CL SM SC

% Gravels(100-Pass 2mm) 2 23 1 21 0 0 1 2

% Sand (0.075 - 2.0mm) 27 62 82 70 53 45 75 60

% Fines (< 0.075mm) 71 14 17 10 47 55 25 38

LL (%) 43 26 25 35 24 23 24 26

PI (%) 21 NP 16 13 NP 14 NP 12

LS (%) 22.0 NP 9.0 22.0 NP 9.0 NP 14.0

Checked by :………………………………. Approved by :……………………………….

CLASSIFICATION - BH6, 7 & 8

CENTRAL RAILWAY STUDY. KILOSA GULWE SECTION

PADECO CO. LTD
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CLIENT: Date: May 2015

Sample No 5919 5920 5921 5922 5924 5925 5926

Depth, m 0.5 - 1.0 4.5 - 5.0 1.0 - 1.5 3.0 - 3.5 7.0 - 7.5 9.0 - 9.5 11.0 - 11.5

Sieve Size:(mm) BH9 BH10

75 100 100 100 100 100 100 100

63 100 100 100 100 100 100 100

50 100 100 100 100 100 100 100

37.5 100 100 100 100 96 100 100

28 100 100 100 85 88 100 100

20 95 100 94 85 79 100 82

14 94 100 94 79 69 100 76

10 94 100 93 75 60 98 73

5 91 100 92 61 51 91 70

3.35 90 100 90 54 48 80 69

2.00 87 99 85 42 46 61 68

1.18 82 96 69 27 45 53 67

0.600 70 85 20 17 43 51 63

0.425 62 78 11 13 41 50 59

0.300 52 69 8 10 38 48 55

0.150 37 55 5 6 30 45 42

0.075 28 45 4 5 23 44 32

USCS CLASS SC SC SW SW GC SM SC

% Gravels(100-Pass 2mm) 13 1 15 59 54 39 32

% Sand (0.075 - 2.0mm) 60 54 81 37 23 17 36

% Fines (< 0.075mm) 28 45 4 5 23 44 32

LL (%) 45 44 24 23 29 60 36

PI (%) 19 21 NP NP 17 28 25

LS (%) 26.0 23.0 NP NP 12.0 32.0 11.0

Checked by :………………………………. Approved by :……………………………….

CLASSIFICATION - BH9 & BH10

CENTRAL RAILWAY STUDY. KILOSA GULWE SECTION

PADECO CO. LTD

GRAIN SIZE DISTRIBUTION
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BS 1377 

Part 7

PROJECT: CENTRAL RAILWAY STUDY: KILOSA GULWE TESTED BY Law / Rose
Stress Strain Graphs

CLIENT: PADECO CO. LTD DATE 12/5/2015

SOURCE/ LOCATION BH 01 : 5.00 - 5.50m SMPLE NO 6019 CHECKED BY Jotham

Type of Specimen  Undisturbed DATE 12/5/2015

Specimen Details

Diameter Do (mm)

Area Ao (mm2)

Length Lo (mm)

Volume                      Vo (mm3)

Mass g

Moisture Content %

Bulk Density Mg/m
3

Dry Density Mg/m
3

Specific Gravity

Void Ratio

Initial Degree of Saturation   Undrained Shear Strength 22.4 kPa at 22% strain

E50 secant modulus 0.8 Mpa at 3.5% strain

TESTING DETAILS

Mode of Failure: Maximum Deviator Stress

Rate of strain mm/min

Cell Pressure, P1 kPa

Max Deviator Stress kPa Mohrs Circles

Major Prinicpal Stress P3, kPa

Axial Strain at failure %

Undrained Strength, Su  kPa

Av. Undrained Strength, kPa

E50 secant modulus, kPa

E50 strain %

E50 Av. secant modulus kPa

Cohesion  , C kPa 23.0

Angle of internal Friction, ø 0.0

844

729 891 912

22.4

3.6 3.3 3.5

64.9

141.77

0.8

Sample A

76

86193

Sample B Sample C

1134

76

86193

1134

450

44.7

494.7

1.645 1.642

1.32

114%

150

44.4

194.4

114%

1.32

2.311 2.3112.311

CIVIL ENGINEERING LABORATORY

DAR ES SALAAM

TANZANIA

64.9

0.996

1.26

89%

38

141.56

86193

76

1134

38 38

0.997

25.4%

22.2 22.6 22.4

Triaxial Unconsolidated Undrained (UU) Test

0.8

16.1%

0.8

300

45.1

345.1

23.6%

145.05

1.683

1.021

64.9
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BS 1377 

Part 7

PROJECT: CENTRAL RAILWAY STUDY: KILOSA GULWE TESTED BY Law / Rose
Stress Strain Graphs

CLIENT: PADECO CO. LTD DATE 5/5/2015

SOURCE/ LOCATION BH 01 : 7.00 - 7.50m SMPLE NO 6020 CHECKED BY Jotham

Type of Specimen  Undisturbed DATE 12/5/2015

Specimen Details

Diameter Do (mm)

Area Ao (mm2)

Length Lo (mm)

Volume                      Vo (mm3)

Mass g

Moisture Content %

Bulk Density Mg/m
3

Dry Density Mg/m
3

Specific Gravity

Void Ratio

Initial Degree of Saturation   Undrained Shear Strength 10 kPa at 29% strain

E50 secant modulus 0.3 Mpa at 4.5% strain

TESTING DETAILS

Mode of Failure: Maximum Deviator Stress

Rate of strain mm/min

Cell Pressure, P1 kPa

Max Deviator Stress kPa Mohrs Circles

Major Prinicpal Stress P3, kPa

Axial Strain at failure %

Undrained Strength, Su  kPa

Av. Undrained Strength, kPa

E50 secant modulus, kPa

E50 strain %

E50 Av. secant modulus kPa

Cohesion  , C kPa 11.0

Angle of internal Friction, ø 0.0

25.8%

11.0 8.0 11.1

Triaxial Unconsolidated Undrained (UU) Test

0.8

30.5%

0.8

300

16.0

316.0

30.2%

143.09

1.660

0.961

72.7

CIVIL ENGINEERING LABORATORY

DAR ES SALAAM

TANZANIA

72.7

0.940

1.48

89%

38

139.86

86193

76

1134

38 38

0.946

450

22.2

472.2

1.634 1.623

1.52

114%

150

22.1

172.1

113%

1.54

2.386 2.3862.386
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0.8

Sample A

76

86193

Sample B Sample C

1134

76

86193

1134

279

251 266 321

10.0

5.0 3.6 5.0

0

5

10

15

20

25

0 5 10 15 20 25 30 35 40

D
e

v
ia

to
r 

S
tr

e
ss

, 
k
P

a

Axial Strain   %

Sample A

Sample B

Sample C

0

10

20

30

40

50

60

70

80

90

100

0 100 200 300 400 500 600

Sample A

Sample B

Sample C

App C /2 of 10

Z-100



BS 1377 

Part 7

PROJECT: CENTRAL RAILWAY STUDY: KILOSA GULWE TESTED BY Law / Rose
Stress Strain Graphs

CLIENT: PADECO CO. LTD DATE 12/6/2015

SOURCE/ LOCATION BH 01 : 18.50 - 19.00m SMPLE NO 6020 CHECKED BY Jotham

Type of Specimen  Undisturbed DATE 12/5/2015

Specimen Details

Diameter Do (mm)

Area Ao (mm2)

Length Lo (mm)

Volume                      Vo (mm3)

Mass g

Moisture Content %

Bulk Density Mg/m
3

Dry Density Mg/m
3

Specific Gravity

Void Ratio

Initial Degree of Saturation   Undrained Shear Strength 11.2 kPa at 27% strain

E50 secant modulus 0.4 Mpa at 3.5% strain

TESTING DETAILS

Mode of Failure: Maximum Deviator Stress

Rate of strain mm/min

Cell Pressure, P1 kPa

Max Deviator Stress kPa Mohrs Circles

Major Prinicpal Stress P3, kPa

Axial Strain at failure %

Undrained Strength, Su  kPa

Av. Undrained Strength, kPa

E50 secant modulus, kPa

E50 strain %

E50 Av. secant modulus kPa

Cohesion  , C kPa 11.0

Angle of internal Friction, ø 0.0

30.3%

9.5 12.9 26.1

Triaxial Unconsolidated Undrained (UU) Test

0.8

23.2%

0.8

300

25.9

325.9

30.1%

165

1.914

1.476

29.7

CIVIL ENGINEERING LABORATORY

DAR ES SALAAM

TANZANIA

29.7

1.478

0.69

89%

38

165.27

86193

76

1134

38 38

1.392

450

52.2

502.2

1.806 1.917

0.79

93%

150

19.0

169.0

108%

0.69

2.497 2.4972.497

29.7

155.65

0.8
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BS 1377 

Part 7

PROJECT: CENTRAL RAILWAY STUDY: KILOSA GULWE TESTED BY Law / Rose
Stress Strain Graphs

CLIENT: PADECO CO. LTD DATE 7/5/2015

SOURCE/ LOCATION BH 01 : 26.50 - 27.00m SMPLE NO 6026 CHECKED BY Jotham

Type of Specimen  Undisturbed DATE 12/5/2015

Specimen Details

Diameter Do (mm)

Area Ao (mm2)

Length Lo (mm)

Volume                      Vo (mm3)

Mass g

Moisture Content %

Bulk Density Mg/m
3

Dry Density Mg/m
3

Specific Gravity

Void Ratio

Initial Degree of Saturation   Undrained Shear Strength 94.3 kPa at 21% strain

E50 secant modulus 5.2 Mpa at 2.6% strain

TESTING DETAILS

Mode of Failure: Maximum Deviator Stress

Rate of strain mm/min

Cell Pressure, P1 kPa

Max Deviator Stress kPa Mohrs Circles

Major Prinicpal Stress P3, kPa

Axial Strain at failure %

Undrained Strength, Su  kPa

Av. Undrained Strength, kPa

E50 secant modulus, kPa

E50 strain %

E50 Av. secant modulus kPa

Cohesion  , C kPa 94.0

Angle of internal Friction, ø 0.0

35.2%

95.9 92.6 69.2

Triaxial Unconsolidated Undrained (UU) Test

0.8

24.4%

0.8

300

185.1

485.1

18.3%

165.64

1.922

1.546

24.3

CIVIL ENGINEERING LABORATORY

DAR ES SALAAM

TANZANIA

24.3

1.533

0.61

89%

38

164.21

86193

76

1134

38 38

1.533

450

138.3

588.3

1.906 1.905

0.62

97%

150

191.9

341.9

97%

0.62

2.489 2.4892.489

24.3

164.25

0.8
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BS 1377 

Part 7

PROJECT: CENTRAL RAILWAY STUDY: KILOSA GULWE TESTED BY Law / Rose
Stress Strain Graphs

CLIENT: PADECO CO. LTD DATE 9/5/2015

SOURCE/ LOCATION BH 05 : 0.50 - 1.00m SMPLE NO 6035 CHECKED BY Jotham

Type of Specimen  Undisturbed DATE 12/5/2015

Specimen Details

Diameter Do (mm)

Area Ao (mm2)

Length Lo (mm)

Volume                      Vo (mm3)

Mass g

Moisture Content %

Bulk Density Mg/m
3

Dry Density Mg/m
3

Specific Gravity

Void Ratio

Initial Degree of Saturation   Undrained Shear Strength 55.4 kPa at 34% strain

E50 secant modulus 2 Mpa at 3.9% strain

TESTING DETAILS

Mode of Failure: Maximum Deviator Stress

Rate of strain mm/min

Cell Pressure, P1 kPa

Max Deviator Stress kPa Mohrs Circles

Major Prinicpal Stress P3, kPa

Axial Strain at failure %

Undrained Strength, Su  kPa

Av. Undrained Strength, kPa

E50 secant modulus, kPa

E50 strain %

E50 Av. secant modulus kPa

Cohesion  , C kPa 55.4

Angle of internal Friction, ø 0.0

1731

1164 1975 2055

48.1

3.1 4.6 3.1

30.0

157.7

0.8

Sample A

76

86193

Sample B Sample C

1134

76

86193

1134

450

100.4

550.4

1.830 1.779

0.68

105%

150

67.2

217.2

98%

0.72

2.358 2.3582.358

CIVIL ENGINEERING LABORATORY

DAR ES SALAAM

TANZANIA
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0.69

89%

38
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86193
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1.407

40.1%

33.6 60.6 50.2

Triaxial Unconsolidated Undrained (UU) Test

0.8
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0.8
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BS 1377 

Part 7

PROJECT: CENTRAL RAILWAY STUDY: KILOSA GULWE TESTED BY Law / Rose
Stress Strain Graphs

CLIENT: PADECO CO. LTD DATE 2/5/2015

SOURCE/ LOCATION BH 05 : 4.50 - 5.00m SMPLE NO 6036 CHECKED BY Jotham

Type of Specimen  Undisturbed DATE 12/5/2015

Specimen Details

Diameter Do (mm)

Area Ao (mm2)

Length Lo (mm)

Volume                      Vo (mm3)

Mass g

Moisture Content %

Bulk Density Mg/m
3

Dry Density Mg/m
3

Specific Gravity

Void Ratio

Initial Degree of Saturation   Undrained Shear Strength 24.8 kPa at 20% strain

E50 secant modulus 2 Mpa at 2.5% strain

TESTING DETAILS

Mode of Failure: Maximum Deviator Stress

Rate of strain mm/min

Cell Pressure, P1 kPa

Max Deviator Stress kPa Mohrs Circles

Major Prinicpal Stress P3, kPa

Axial Strain at failure %

Undrained Strength, Su  kPa

Av. Undrained Strength, kPa

E50 secant modulus, kPa

E50 strain %

E50 Av. secant modulus kPa

Cohesion  , C kPa 25.0

Angle of internal Friction, ø 0.0

25.9%

22.1 14.6 27.4

Triaxial Unconsolidated Undrained (UU) Test

0.8

13.5%

0.8

300

29.2

329.2

33.7%

152.84

1.773

1.368

29.6
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0.69
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93%

0.74
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0.8

Sample A

76

86193

Sample B Sample C

1134

76

86193

1134

1717

1490 1222 2439

21.4

2.0 2.0 3.0

0

10

20

30

40

50

60

0 5 10 15 20 25 30 35 40 45

D
e

v
ia

to
r 

S
tr

e
ss

, 
k
P

a

Axial Strain   %

Sample A

Sample B

Sample C

0

20

40

60

80

100

120

140

160

180

0 100 200 300 400 500 600

Sample A

Sample B

Sample C

App C /6 of 10

Z-104



BS 1377 

Part 7

PROJECT: CENTRAL RAILWAY STUDY: KILOSA GULWE TESTED BY Law / Rose
Stress Strain Graphs

CLIENT: PADECO CO. LTD DATE 11/5/2015

SOURCE/ LOCATION BH 05 : 8.50 - 9.00m SMPLE NO 6037 CHECKED BY Jotham

Type of Specimen  Undisturbed DATE 12/5/2015

Specimen Details

Diameter Do (mm)

Area Ao (mm2)

Length Lo (mm)

Volume                      Vo (mm3)

Mass g

Moisture Content %

Bulk Density Mg/m
3

Dry Density Mg/m
3

Specific Gravity

Void Ratio

Initial Degree of Saturation   Undrained Shear Strength 89.4 kPa at 16% strain

E50 secant modulus 7.2 Mpa at 2.6% strain

TESTING DETAILS

Mode of Failure: Maximum Deviator Stress

Rate of strain mm/min

Cell Pressure, P1 kPa

Max Deviator Stress kPa Mohrs Circles

Major Prinicpal Stress P3, kPa

Axial Strain at failure %

Undrained Strength, Su  kPa

Av. Undrained Strength, kPa

E50 secant modulus, kPa

E50 strain %

E50 Av. secant modulus kPa

Cohesion  , C kPa 93.0

Angle of internal Friction, ø 0.0

29.0%

82.4 93.1 92.6

Triaxial Unconsolidated Undrained (UU) Test

0.8

9.8%

0.8

300

186.2

486.2

10.5%

159.16

1.847

1.269

45.5
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1.262
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185.2

635.2

1.843 1.836

0.88

123%

150

164.7

314.7

122%

0.89
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0.8
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BS 1377 

Part 7

PROJECT: CENTRAL RAILWAY STUDY: KILOSA GULWE TESTED BY Law / Rose
Stress Strain Graphs

CLIENT: PADECO CO. LTD DATE 4/5/2015

SOURCE/ LOCATION BH 09 : 0.50 - 1.00m SMPLE NO 5919 CHECKED BY Jotham

Type of Specimen  Undisturbed DATE 12/5/2015

Specimen Details

Diameter Do (mm)

Area Ao (mm2)

Length Lo (mm)

Volume                      Vo (mm3)

Mass g

Moisture Content %

Bulk Density Mg/m
3

Dry Density Mg/m
3

Specific Gravity

Void Ratio

Initial Degree of Saturation   Undrained Shear Strength 221.3 kPa at 18% strain

E50 secant modulus 6.8 Mpa at 4.2% strain

TESTING DETAILS

Mode of Failure: Maximum Deviator Stress

Rate of strain mm/min

Cell Pressure, P1 kPa

Max Deviator Stress kPa Mohrs Circles

Major Prinicpal Stress P3, kPa

Axial Strain at failure %

Undrained Strength, Su  kPa

Av. Undrained Strength, kPa

E50 secant modulus, kPa

E50 strain %

E50 Av. secant modulus kPa

App Cohesion  , C kPa 0.0

App Angle of internal Frictio ø 21.1

18.8%

30.9 193.2 249.4

Triaxial Unconsolidated Undrained (UU) Test

0.8

5.2%

0.8

300

386.4

686.4

17.6%

177.67

2.061

1.763

16.9
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16.9

1.664

0.31

89%

38

167.62

86193
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1134

38 38

1.794

450

498.8

948.8

2.097 1.945

0.28

137%

150

61.9

211.9

101%

0.38

2.303 2.3032.303

16.9

180.75

0.8
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BS 1377 

Part 7

PROJECT: CENTRAL RAILWAY STUDY: KILOSA GULWE TESTED BY Law / Rose
Stress Strain Graphs

CLIENT: PADECO CO. LTD DATE 13/5/2015

SOURCE/ LOCATION BH 09 : 4.00 - 4.50m SMPLE NO 5920 CHECKED BY Jotham

Type of Specimen  Undisturbed DATE 13/5/2015

Specimen Details

Diameter Do (mm)

Area Ao (mm2)

Length Lo (mm)

Volume                      Vo (mm3)

Mass g

Moisture Content %

Bulk Density Mg/m
3

Dry Density Mg/m
3

Specific Gravity

Void Ratio

Initial Degree of Saturation   Undrained Shear Strength 132.6 kPa at 23% strain

E50 secant modulus 6.7 Mpa at 2.1% strain

TESTING DETAILS

Mode of Failure: Maximum Deviator Stress

Rate of strain mm/min

Cell Pressure, P1 kPa

Max Deviator Stress kPa Mohrs Circles

Major Prinicpal Stress P3, kPa

Axial Strain at failure %

Undrained Strength, Su  kPa

Av. Undrained Strength, kPa

E50 secant modulus, kPa

E50 strain %

E50 Av. secant modulus kPa

Cohesion  , C kPa 133.0

Angle of internal Friction, ø 0.0

39.6%

133.5 118.6 145.6

Triaxial Unconsolidated Undrained (UU) Test

0.8

12.3%

0.8

300

237.3

537.3

18.3%

160.45

1.862

1.606

15.9
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15.9

1.569

0.59

89%

38

156.72

86193
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1134

38 38

1.746

450

291.2

741.2

2.024 1.818

0.46

88%

150

266.9

416.9

65%

0.62

2.546 2.5462.546

15.9

174.45

0.8
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Part 7

PROJECT: CENTRAL RAILWAY STUDY: KILOSA GULWE TESTED BY Law / Rose
Stress Strain Graphs

CLIENT: PADECO CO. LTD DATE 14/5/2015

SOURCE/ LOCATION BH 10 : 11.00 - 11.50m SMPLE NO 5926 CHECKED BY Jotham

Type of Specimen  Undisturbed DATE 14/5/2015

Specimen Details

Diameter Do (mm)

Area Ao (mm2)

Length Lo (mm)

Volume                      Vo (mm3)

Mass g

Moisture Content %

Bulk Density Mg/m
3

Dry Density Mg/m
3

Specific Gravity

Void Ratio

Initial Degree of Saturation   Undrained Shear Strength 288 kPa at 12% strain

E50 secant modulus 13.1 Mpa at 3.6% strain

TESTING DETAILS

Mode of Failure: Maximum Deviator Stress Remarks

Rate of strain mm/min Sample not saturated. Undrained test behaving as a total stress test with c and phi

Cell Pressure, P1 kPa

Max Deviator Stress kPa Mohrs Circles

Major Prinicpal Stress P3, kPa

Axial Strain at failure %

Undrained Strength, Su  kPa

Av. Undrained Strength, kPa

E50 secant modulus, kPa

E50 strain %

E50 Av. secant modulus kPa

Cohesion  , C kPa 0.0

Angle of internal Friction, ø 29.0

11.2%

132.9 282.5 448.7

Triaxial Unconsolidated Undrained (UU) Test

0.8

10.3%

0.8

300

564.9

864.9

15.1%

154.91

1.797

1.468

22.4
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150
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PROJECT
CHECKED Jotham

SOURCE/ LOCATION DATE 18-May-15

TESTED BY LAWRANCE /ROSE CLIENT: APPROVED

DATE OF SAMPLING  
TESTING DATE DATE

Test 1 Test 2 Test 3

Specific gravity 2.756 Normal Stress       (kPa) 100 200 300

Mosture Content           % 12.10 Mass of specimen  (g) 160.12 160.16 160.2

Area                        (mm
2
) 3600 Initial vertical reading  (mm) 0 0 0

Height of specimen  (mm) 20 V. reading at End of Consolid.(mm) 1.143 1.33 2.054

Volume                    (mm3)     72000 Bulk Density         (Mg/m3) 2.359 2.383 2.561

2.224 Dry Density          (Mg/m3) 2.104 2.126 2.285

Intial Void Ratio 0.39 0.39 0.39

Void ratio at end of consolidation 0.31 0.30 0.21

Test Conditions Rate of Displacement     (mm/min) 1.00 1.00 1.00

Peak Shear Stress         (kPa) 148.6 244.0 293.8

C

φ

CIVIL ENGINEERING LABORATORY                       

DAR ES SALAAM                                        

TANZANIA

Direct Shear Test

FORM № S0820 - 6031 BS 1377: Part 7: 1990

Plot of Results

KILOSA GULWE

BH2 21.00 - 21.50m

27-Apr-2015

Type of Specimen  Disturbed Material Description

Initially 

Av. Bulk density  (Mg/m3)

Shear Stress Vs Normal Stress Shear Stress Vs Displacement

Shear Strength Parameters at Failure

Cohesion  83.0

Angle of internal Friction, 36.0

Signed by ( Materials Engineer/ Manager) Received by:
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PROJECT
CHECKED Jotham

SOURCE/ LOCATION DATE 18-May-15

TESTED BY LAWRANCE /ROSE CLIENT: APPROVED

DATE OF SAMPLING  
TESTING DATE DATE

Test 1 Test 2 Test 3

Specific gravity 2.751 Normal Stress       (kPa) 100 200 300

Mosture Content           % 13.03 Mass of specimen  (g) 121.97 121.99 121.9

Area                        (mm
2
) 3600 Initial vertical reading  (mm) 0 0 0

Height of specimen  (mm) 20 V. reading at End of Consolid.(mm) 1.022 1.661 1.96

Volume                    (mm3)     72000 Bulk Density         (Mg/m3) 1.785 1.848 2.561

1.694 Dry Density          (Mg/m3) 1.579 1.635 2.266

Intial Void Ratio 0.84 0.84 0.84

Void ratio at end of consolidation 0.74 0.68 0.21

Test Conditions Rate of Displacement     (mm/min) 1.00 1.00 1.00

Peak Shear Stress         (kPa) 142.8 233.2 299.0

C

φAngle of internal Friction, 38.1

Signed by ( Materials Engineer/ Manager) Received by:

Shear Stress Vs Normal Stress Shear Stress Vs Displacement

Shear Strength Parameters at Failure

Cohesion  68.0

Plot of Results

KILOSA GULWE

BH10 3.00 - 3.50m

30-Apr-2015

Type of Specimen  Disturbed Material Description

Initially 

Av. Bulk density  (Mg/m3)

CIVIL ENGINEERING LABORATORY                       

DAR ES SALAAM                                        

TANZANIA

Direct Shear Test

FORM № S0820 - 5922 BS 1377: Part 7: 1990
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PROJECT
CHECKED Jotham

SOURCE/ LOCATION DATE 18-May-15

TESTED BY LAWRANCE /ROSE CLIENT: APPROVED

DATE OF SAMPLING  
TESTING DATE DATE

Test 1 Test 2 Test 3

Specific gravity 2.689 Normal Stress       (kPa) 100 200 300

Mosture Content           % 19.03 Mass of specimen  (g) 144.91 144.94 144.95

Area                        (mm
2
) 3600 Initial vertical reading  (mm) 0 0 0

Height of specimen  (mm) 20 V. reading at End of Consolid.(mm) 1.363 1.819 1.84

Volume                    (mm3)     72000 Bulk Density         (Mg/m3) 2.160 2.214 2.561

2.013 Dry Density          (Mg/m3) 1.815 1.860 2.152

Intial Void Ratio 0.59 0.59 0.59

Void ratio at end of consolidation 0.48 0.45 0.25

Test Conditions Rate of Displacement     (mm/min) 1.00 1.00 1.00

Peak Shear Stress         (kPa) 126.4 240.6 302.4

C

φ

CIVIL ENGINEERING LABORATORY                       

DAR ES SALAAM                                        

TANZANIA

Direct Shear Test

FORM № S0820 - 5921 BS 1377: Part 7: 1990

Plot of Results

KILOSA GULWE

BH10 1.00 - 1.50m

4-May-2015

Type of Specimen  Disturbed Material Description

Initially 

Av. Bulk density  (Mg/m3)

Shear Stress Vs Normal Stress Shear Stress Vs Displacement

Shear Strength Parameters at Failure

Cohesion  47.0

Angle of internal Friction, 41.3

Signed by ( Materials Engineer/ Manager) Received by:
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PROJECT
CHECKED Jotham

SOURCE/ LOCATION DATE 18-May-15

TESTED BY LAWRANCE /ROSE CLIENT: APPROVED

DATE OF SAMPLING  
TESTING DATE DATE

Test 1 Test 2 Test 3

Specific gravity 2.775 Normal Stress       (kPa) 100 200 300

Mosture Content           % 12.05 Mass of specimen  (g) 156.27 156.29 156.31

Area                        (mm
2
) 3600 Initial vertical reading  (mm) 0 0 0

Height of specimen  (mm) 20 V. reading at End of Consolid.(mm) 1.663 1.886 1.793

Volume                    (mm3)     72000 Bulk Density         (Mg/m3) 2.367 2.397 2.561

2.171 Dry Density          (Mg/m3) 2.113 2.139 2.286

Intial Void Ratio 0.43 0.43 0.43

Void ratio at end of consolidation 0.31 0.30 0.21

Test Conditions Rate of Displacement     (mm/min) 1.00 1.00 1.00

Peak Shear Stress         (kPa) 137.0 259.3 302.4

C

φ

CIVIL ENGINEERING LABORATORY                       

DAR ES SALAAM                                        

TANZANIA

Direct Shear Test

FORM № S0820 - 6032 BS 1377: Part 7: 1990

Plot of Results

KILOSA GULWE

BH2 25.00 - 25.50m

4-May-2015

Type of Specimen  Disturbed Material Description

Initially 

Av. Bulk density  (Mg/m3)

Shear Stress Vs Normal Stress Shear Stress Vs Displacement

Shear Strength Parameters at Failure

Cohesion  67.0

Angle of internal Friction, 39.5

Signed by ( Materials Engineer/ Manager) Received by:
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PROJECT
CHECKED Jotham

SOURCE/ LOCATION DATE 18-May-15

TESTED BY LAWRANCE /ROSE CLIENT: APPROVED

DATE OF SAMPLING  
TESTING DATE DATE

Test 1 Test 2 Test 3

Specific gravity 2.76 Normal Stress       (kPa) 100 200 300

Mosture Content           % 13.01 Mass of specimen  (g) 169.92 169.95 169.98

Area                        (mm
2
) 3600 Initial vertical reading  (mm) 0 0 0

Height of specimen  (mm) 20 V. reading at End of Consolid.(mm) 1.419 1.691 2.358

Volume                    (mm3)     72000 Bulk Density         (Mg/m3) 2.540 2.578 2.561

2.360 Dry Density          (Mg/m3) 2.248 2.282 2.266

Intial Void Ratio 0.32 0.32 0.32

Void ratio at end of consolidation 0.23 0.21 0.22

Test Conditions Rate of Displacement     (mm/min) 1.00 1.00 1.00

Peak Shear Stress         (kPa) 134.7 259.7 310.8

C

φ

CIVIL ENGINEERING LABORATORY                       

DAR ES SALAAM                                        

TANZANIA

Direct Shear Test

FORM № S0820 - 6030 BS 1377: Part 7: 1990

Plot of Results

KILOSA GULWE

BH2 17.00 - 17.50m U4 

19/4/2015

Type of Specimen  Disturbed Material Description

Initially 

Av. Bulk density  (Mg/m3)

Shear Stress Vs Normal Stress Shear Stress Vs Displacement

Shear Strength Parameters at Failure

Cohesion  59.0

Angle of internal Friction, 41.2

Signed by ( Materials Engineer/ Manager) Received by:
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PROJECT
CHECKED Jotham

SOURCE/ LOCATION DATE 18-May-15

TESTED BY LAWRANCE /ROSE CLIENT: APPROVED

DATE OF SAMPLING  
TESTING DATE DATE

Test 1 Test 2 Test 3

Specific gravity 2.773 Normal Stress       (kPa) 100 200 300

Mosture Content           % 13.11 Mass of specimen  (g) 137.87 137.88 137.9

Area                        (mm
2
) 3600 Initial vertical reading  (mm) 0 0 0

Height of specimen  (mm) 20 V. reading at End of Consolid.(mm) 1.593 1.883 1.81

Volume                    (mm3)     72000 Bulk Density         (Mg/m3) 2.081 2.114 2.561

1.915 Dry Density          (Mg/m3) 1.839 1.869 2.264

Intial Void Ratio 0.64 0.64 0.64

Void ratio at end of consolidation 0.51 0.48 0.22

Test Conditions Rate of Displacement     (mm/min) 1.00 1.00 1.00

Peak Shear Stress         (kPa) 120.5 196.7 299.1

C

φ

CIVIL ENGINEERING LABORATORY                       

DAR ES SALAAM                                        

TANZANIA

Direct Shear Test

FORM № S0820 - 6018 BS 1377: Part 7: 1990

Plot of Results

KILOSA GULWE

BH1 3.00 - 3.50m

24/4/2015

Type of Specimen  Disturbed Material Description

Initially 

Av. Bulk density  (Mg/m3)

Shear Stress Vs Normal Stress Shear Stress Vs Displacement

Shear Strength Parameters at Failure

Cohesion  26.0

Angle of internal Friction, 41.8

Signed by ( Materials Engineer/ Manager) Received by:
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DAR ES SALAAM

TANZANIA

One Dimension Consolidation test

Form № BS 1377 Part 5

PROJECT CENTRAL RAILWAY STUDY. KILOSA GULWE TESTED BY: Law/ Rose

CLIENT PADECO CO. LTD DATE: 6-May to 15-May-2015

LOCATION BH 1 : Depth 5.00 - 5.50m SAMPLE NO. 6028 CHECKED BY: Jotham

DATE: SAMPLING  -- TESTING DATE:

SPECIMEN DETAIL

Diameter (mm) 50 Initial Moisture Content (%) 9.1

Area (mm
2
) 1963 Initial Degree of Saturation (%) 43.93

Height (mm) 20.14 Initial Void ratio 0.48

Volume (mm
3
) 39545 Final Moisture Content (%) 36.4

Specific gravity                        2.312 Final Degree of Saturation (%) 780.29

Equivalent Height of Specimen, Hs 13.61 Unit weight of Soil (kN/m
3
) 16.72

TEST RESULTS

 Vertical Stress  (kN/m
2
) Void Ratio T50 (min) CV (mm

2
/min) mv  (m

2
/mN) k*10

-6
(cm/sec)

0     -     12 0.456

12     -     25 0.444 13.22 1.51 0.66 0.016

25     -     50 0.422 16.74 1.19 0.61 0.012

50     -     100 0.386 14.38 1.39 0.51 0.012

100     -     200 0.330 19.57 1.02 0.40 0.007

200     -     400 0.250 18.76 1.06 0.30 0.005

400     -     799 0.176 10.84 1.84 0.15 0.004

799     -     1599 0.108 9.73 2.05 0.07 0.002

1,599     -     400 0.122

400     -     100 0.155

GRAPHS

Compression Index (Loading) 0.250

Compression Index (Unloading) 0.039

Preconsolidation Pressure (kN/m
2
) 89.3 OCR >1 , Over Consolidated

Overburden Pressure (kN/m
2
) - approx 85.3 OCR <=1, Normal Consolidation

Swelling Pressure (kPa) -- Eoed at 100kN = 2.12mN/m2

OverConsolidation Ratio, OCR - approx 1.0

Signed by (Materials Engineer/Manager) Received by;

CIVIL ENGINEERING LABORATORY

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

1.0 10.0 100.0 1,000.0 10,000.0

V
o

id
 r

a
ti

o

Effective vertical stress (kN/m2)

0

0.5

1

1.5

2

2.5

0 500 1000

C
v

 (
m

m
2
/m

in
)

Effective Vertical Pressure (kN/m2) 

App E /1 of 19

Z-115



DAR ES SALAAM

TANZANIA

One Dimension Consolidation test

Form № BS 1377 Part 5

PROJECT CENTRAL RAILWAY STUDY. KILOSA GULWE TESTED BY: Law/ Rose

CLIENT PADECO CO. LTD DATE: 28-May to 6-Jun-2015

LOCATION BH 1 : Depth 7.00 - 7.50m SAMPLE NO. 6020 CHECKED BY: Jotham

DATE: SAMPLING  -- TESTING 28-May DATE:

SPECIMEN DETAIL

Diameter (mm) 50 Initial Moisture Content (%) 72.7

Area (mm
2
) 1963 Initial Degree of Saturation (%) 122.31

Height (mm) 20.13 Initial Void ratio 1.36

Volume (mm
3
) 39525 Final Moisture Content (%) 36.9

Specific gravity                        2.296 Final Degree of Saturation (%) 127.45

Equivalent Height of Specimen, Hs 8.51 Unit weight of Soil (kN/m
3
) 16.45

TEST RESULTS

 Vertical Stress  (kN/m
2
) Void Ratio T50 (min) CV (mm

2
/min) mv  (m

2
/mN) k*10

-6
(cm/sec)

0     -     12 1.285

12     -     25 1.248 43.33 0.46 1.30 0.010

25     -     50 1.193 18.41 1.08 0.98 0.017

50     -     100 1.119 16.16 1.23 0.68 0.014

100     -     200 1.024 14.94 1.34 0.45 0.010

200     -     400 0.911 14.28 1.40 0.28 0.006

400     -     799 0.788 9.26 2.15 0.16 0.006

799     -     1599 0.665 9.63 2.07 0.09 0.003

1,599     -     400 0.688

400     -     100 0.732

GRAPHS

Compression Index (Loading) 0.390

Compression Index (Unloading) 0.056

Preconsolidation Pressure (kN/m
2
) 84.7 OCR >1 , Over Consolidated

Overburden Pressure (kN/m
2
) - approx 116.8 OCR <=1, Normal Consolidation

Swelling Pressure (kPa) -- Eoed at 120kN = 1.86mN/m2

OverConsolidation Ratio, OCR - approx 0.7

Signed by (Materials Engineer/Manager) Received by;

CIVIL ENGINEERING LABORATORY
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DAR ES SALAAM

TANZANIA

One Dimension Consolidation test

Form № BS 1377 Part 5

PROJECT CENTRAL RAILWAY STUDY. KILOSA GULWE TESTED BY: Law/ Rose

CLIENT PADECO CO. LTD DATE: 25-Apr to 4-May-2015

LOCATION BH 1 : Depth 11.00 - 11.50m SAMPLE NO. 6022 CHECKED BY: Jotham

DATE: SAMPLING  -- TESTING 25-Apr DATE:

SPECIMEN DETAIL

Diameter (mm) 50 Initial Moisture Content (%) 18.3

Area (mm
2
) 1963 Initial Degree of Saturation (%) 67.75

Height (mm) 20.14 Initial Void ratio 0.72

Volume (mm
3
) 39545 Final Moisture Content (%) 29.7

Specific gravity                        2.653 Final Degree of Saturation (%) 267.52

Equivalent Height of Specimen, Hs 11.73 Unit weight of Soil (kN/m
3
) 17.94

TEST RESULTS

 Vertical Stress  (kN/m
2
) Void Ratio T50 (min) CV (mm

2
/min) mv  (m

2
/mN) k*10

-6
(cm/sec)

0     -     12 0.662

12     -     25 0.646 14.14 1.41 0.77 0.018

25     -     50 0.611 19.71 1.01 0.85 0.014

50     -     100 0.564 15.70 1.27 0.58 0.012

100     -     200 0.506 29.17 0.68 0.37 0.004

200     -     400 0.440 11.20 1.78 0.22 0.006

400     -     799 0.368 10.10 1.98 0.13 0.004

799     -     1599 0.295 7.91 2.53 0.07 0.003

1,599     -     400 0.313

400     -     100 0.340

GRAPHS

Compression Index (Loading) 0.230

Compression Index (Unloading) 0.037

Preconsolidation Pressure (kN/m
2
) 61.5 OCR >1 , Over Consolidated

Overburden Pressure (kN/m
2
) - approx 199.1 OCR <=1, Normal Consolidation

Swelling Pressure (kPa) -- Eoed at 200kN = 3.12mN/m2

OverConsolidation Ratio, OCR - approx 0.3

Signed by (Materials Engineer/Manager) Received by;

CIVIL ENGINEERING LABORATORY
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DAR ES SALAAM

TANZANIA

One Dimension Consolidation test

Form № BS 1377 Part 5

PROJECT CENTRAL RAILWAY STUDY. KILOSA GULWE TESTED BY: Law/ Rose

CLIENT PADECO CO. LTD DATE: 25-Apr to 4-May-2015

LOCATION BH 1 : Depth 15.00 - 15.50m SAMPLE NO. 6023 CHECKED BY: Jotham

DATE: SAMPLING  -- TESTING 25-Apr DATE:

SPECIMEN DETAIL

Diameter (mm) 50 Initial Moisture Content (%) 24.6

Area (mm
2
) 1963 Initial Degree of Saturation (%) 106.65

Height (mm) 20.15 Initial Void ratio 0.61

Volume (mm
3
) 39564 Final Moisture Content (%) 19.7

Specific gravity                        2.656 Final Degree of Saturation (%) 153.57

Equivalent Height of Specimen, Hs 12.50 Unit weight of Soil (kN/m
3
) 20.13

TEST RESULTS

 Vertical Stress  (kN/m
2
) Void Ratio T50 (min) CV (mm

2
/min) mv  (m

2
/mN) k*10

-6
(cm/sec)

0     -     12 0.582

12     -     25 0.572 11.29 1.77 0.51 0.015

25     -     50 0.555 11.02 1.82 0.43 0.013

50     -     100 0.529 8.93 2.24 0.33 0.012

100     -     200 0.488 18.85 1.06 0.27 0.005

200     -     400 0.440 7.27 2.75 0.16 0.007

400     -     799 0.391 5.51 3.63 0.09 0.005

799     -     1599 0.341 3.72 5.38 0.04 0.004

1,599     -     400 0.341

400     -     100 0.353

GRAPHS

Compression Index (Loading) 0.162

Compression Index (Unloading) 0.010

Preconsolidation Pressure (kN/m
2
) 93.3 OCR >1 , Over Consolidated

Overburden Pressure (kN/m
2
) - approx 304.0 OCR <=1, Normal Consolidation

Swelling Pressure (kPa) -- Eoed at 305kN = 6.25mN/m2

OverConsolidation Ratio, OCR - approx 0.3

Signed by (Materials Engineer/Manager) Received by;

CIVIL ENGINEERING LABORATORY
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DAR ES SALAAM

TANZANIA

One Dimension Consolidation test

Form № BS 1377 Part 5

PROJECT CENTRAL RAILWAY STUDY. KILOSA GULWE TESTED BY: Law/ Rose

CLIENT PADECO CO. LTD DATE: 6-May to 15-May-2015

LOCATION BH 1 : Depth 18.5 - 19.0m SAMPLE NO. 6024 CHECKED BY: Jotham

DATE: SAMPLING  -- TESTING DATE:

SPECIMEN DETAIL

Diameter (mm) 50 Initial Moisture Content (%) 29.7

Area (mm
2
) 1963 Initial Degree of Saturation (%) 109.36

Height (mm) 20.24 Initial Void ratio 0.68

Volume (mm
3
) 39741 Final Moisture Content (%) 18.3

Specific gravity                        2.497 Final Degree of Saturation (%) 137.53

Equivalent Height of Specimen, Hs 12.07 Unit weight of Soil (kN/m
3
) 18.94

TEST RESULTS

 Vertical Stress  (kN/m
2
) Void Ratio T50 (min) CV (mm

2
/min) mv  (m

2
/mN) k*10

-6
(cm/sec)

0     -     12 0.629

12     -     25 0.610 48.03 0.42 0.93 0.006

25     -     50 0.575 31.14 0.65 0.87 0.009

50     -     100 0.531 16.10 1.25 0.56 0.011

100     -     200 0.475 14.82 1.36 0.37 0.008

200     -     400 0.418 9.11 2.21 0.19 0.007

400     -     799 0.377 4.01 5.03 0.07 0.006

799     -     1599 0.332 3.72 5.43 0.04 0.004

1,599     -     400 0.343

400     -     100 0.351

GRAPHS

Compression Index (Loading) 0.173

Compression Index (Unloading) 0.016

Preconsolidation Pressure (kN/m
2
) 40.8 OCR >1 , Over Consolidated

Overburden Pressure (kN/m
2
) - approx 352.2 OCR <=1, Normal Consolidation

Swelling Pressure (kPa) -- Eoed at 355kN = 5.85mN/m2

OverConsolidation Ratio, OCR - approx 0.1

Signed by (Materials Engineer/Manager) Received by;

CIVIL ENGINEERING LABORATORY
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DAR ES SALAAM

TANZANIA

One Dimension Consolidation test

Form № BS 1377 Part 5

PROJECT CENTRAL RAILWAY STUDY. KILOSA GULWE TESTED BY: Law/ Rose

CLIENT PADECO CO. LTD DATE: 9-Jun to 22-May-2015

LOCATION BH 1 : Depth 22.50 - 23.00m SAMPLE NO. 6025 CHECKED BY: Jotham

DATE: SAMPLING  -- TESTING 9-Jun DATE:

SPECIMEN DETAIL

Diameter (mm) 50 Initial Moisture Content (%) 23.4

Area (mm
2
) 1963 Initial Degree of Saturation (%) 111.14

Height (mm) 20.31 Initial Void ratio 0.54

Volume (mm
3
) 39879 Final Moisture Content (%) 17.7

Specific gravity                        2.557 Final Degree of Saturation (%) 111.72

Equivalent Height of Specimen, Hs 13.20 Unit weight of Soil (kN/m
3
) 20.12

TEST RESULTS

 Vertical Stress  (kN/m
2
) Void Ratio T50 (min) CV (mm

2
/min) mv  (m

2
/mN) k*10

-6
(cm/sec)

0     -     12 0.536

12     -     25 0.531

25     -     50 0.521 1.02 19.94 0.26 0.085

50     -     100 0.508 0.41 49.20 0.17 0.138

100     -     200 0.493 0.21 95.16 0.10 0.155

200     -     400 0.470 0.31 66.12 0.08 0.083

400     -     799 0.441 0.17 116.66 0.05 0.094

799     -     1599 0.405 0.23 89.18 0.03 0.046

1,599     -     400 0.409

400     -     100 0.415

GRAPHS

Compression Index (Loading) 0.082

Compression Index (Unloading) 0.008

Preconsolidation Pressure (kN/m
2
) 105 OCR >1 , Over Consolidated

Overburden Pressure (kN/m
2
) - approx 454.7 OCR <=1, Normal Consolidation

Swelling Pressure (kPa) -- Eoed at 455kN = 15.94mN/m2

OverConsolidation Ratio, OCR - approx 0.2

Signed by (Materials Engineer/Manager) Received by;

CIVIL ENGINEERING LABORATORY
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DAR ES SALAAM

TANZANIA

One Dimension Consolidation test

Form № BS 1377 Part 5

PROJECT CENTRAL RAILWAY STUDY. KILOSA GULWE TESTED BY: Law/ Rose

CLIENT PADECO CO. LTD DATE: 6-May to 15-May-2015

LOCATION BH 1 : Depth 26.5 - 27.0m SAMPLE NO. 6026 CHECKED BY: Jotham

DATE: SAMPLING  -- TESTING DATE:

SPECIMEN DETAIL

Diameter (mm) 50 Initial Moisture Content (%) 24.3

Area (mm
2
) 1963 Initial Degree of Saturation (%) 89.64

Height (mm) 20.16 Initial Void ratio 0.67

Volume (mm
3
) 39584 Final Moisture Content (%) 25.7

Specific gravity                        2.489 Final Degree of Saturation (%) 167.64

Equivalent Height of Specimen, Hs 12.05 Unit weight of Soil (kN/m
3
) 18.13

TEST RESULTS

 Vertical Stress  (kN/m
2
) Void Ratio T50 (min) CV (mm

2
/min) mv  (m

2
/mN) k*10

-6
(cm/sec)

0     -     12 0.659

12     -     25 0.655 2.30 8.71 0.19 0.027

25     -     50 0.645 1.37 14.62 0.24 0.058

50     -     100 0.626 1.13 17.68 0.23 0.067

100     -     200 0.594 1.32 15.16 0.20 0.049

200     -     400 0.549 2.32 8.63 0.14 0.020

400     -     799 0.479 3.98 5.03 0.11 0.009

799     -     1599 0.381 7.77 2.58 0.08 0.003

1,599     -     400 0.399

400     -     100 0.427

GRAPHS

Compression Index (Loading) 0.233

Compression Index (Unloading) 0.038

Preconsolidation Pressure (kN/m
2
) 187.3 OCR >1 , Over Consolidated

Overburden Pressure (kN/m
2
) - approx 482.2 OCR <=1, Normal Consolidation

Swelling Pressure (kPa) 12 Eoed at 485kN = 8.08mN/m2

OverConsolidation Ratio, OCR - approx 0.4

Signed by (Materials Engineer/Manager) Received by;

CIVIL ENGINEERING LABORATORY
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DAR ES SALAAM

TANZANIA

One Dimension Consolidation test

Form № BS 1377 Part 5

PROJECT CENTRAL RAILWAY STUDY. KILOSA GULWE TESTED BY: Law/ Rose

CLIENT PADECO CO. LTD DATE: 25-Apr to 4-May-2015

LOCATION BH 3 : Depth 1.00 - 1.50m SAMPLE NO. 6033 CHECKED BY: Jotham

DATE: SAMPLING  -- TESTING DATE:

SPECIMEN DETAIL

Diameter (mm) 50 Initial Moisture Content (%) 7.6

Area (mm
2
) 1963 Initial Degree of Saturation (%) 61.86

Height (mm) 20.16 Initial Void ratio 0.34

Volume (mm
3
) 39584 Final Moisture Content (%) 10.2

Specific gravity                        2.784 Final Degree of Saturation (%) 114.71

Equivalent Height of Specimen, Hs 15.03 Unit weight of Soil (kN/m
3
) 21.91

TEST RESULTS

 Vertical Stress  (kN/m
2
) Void Ratio T50 (min) CV (mm

2
/min) mv  (m

2
/mN) k*10

-6
(cm/sec)

0     -     12 0.341

12     -     25 0.338 0.02 1132.33 0.18 3.3

25     -     50 0.332 0.02 1171.83 0.18 3.4

50     -     100 0.322 0.02 1190.84 0.15 2.9

100     -     200 0.309 0.02 1188.48 0.10 1.9

200     -     400 0.292 0.02 1182.02 0.06 1.3

400     -     799 0.273 0.02 1185.17 0.04 0.7

799     -     1599 0.248 0.02 951.62 0.02 0.4

1,599     -     400 0.254

400     -     100 0.262

GRAPHS

Compression Index (Loading) 0.058

Compression Index (Unloading) 0.012

Preconsolidation Pressure (kN/m
2
) 91 OCR >1 , Over Consolidated

Overburden Pressure (kN/m
2
) - approx 24.1 OCR <=1, Normal Consolidation

Swelling Pressure (kPa) -- Eoed at 25kN = 5.58mN/m2

OverConsolidation Ratio, OCR - approx 3.8

Signed by (Materials Engineer/Manager) Received by;

CIVIL ENGINEERING LABORATORY
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DAR ES SALAAM

TANZANIA

One Dimension Consolidation test

Form № BS 1377 Part 5

PROJECT CENTRAL RAILWAY STUDY. KILOSA GULWE TESTED BY: Law/ Rose

CLIENT PADECO CO. LTD DATE: 28-May to 6-Jun-2015

LOCATION BH 5 : Depth 0.50 - 1.00m SAMPLE NO. 6035 CHECKED BY: Jotham

DATE: SAMPLING  -- TESTING DATE:

SPECIMEN DETAIL

Diameter (mm) 50 Initial Moisture Content (%) 30.0

Area (mm
2
) 1963 Initial Degree of Saturation (%) 112.92

Height (mm) 20.31 Initial Void ratio 0.63

Volume (mm
3
) 39879 Final Moisture Content (%) 31.8

Specific gravity                        2.358 Final Degree of Saturation (%) 176.74

Equivalent Height of Specimen, Hs 12.48 Unit weight of Soil (kN/m
3
) 18.49

TEST RESULTS

 Vertical Stress  (kN/m
2
) Void Ratio T50 (min) CV (mm

2
/min) mv  (m

2
/mN) k*10

-6
(cm/sec)

0     -     12 0.626

12     -     25 0.623

25     -     50 0.618 6.96 2.92 0.12 0.0059

50     -     100 0.605 10.86 1.87 0.16 0.0049

100     -     200 0.578 10.85 1.87 0.17 0.0051

200     -     400 0.536 14.85 1.37 0.13 0.0030

400     -     799 0.482 16.05 1.27 0.09 0.0018

799     -     1599 0.424 17.66 1.15 0.05 0.0009

1,599     -     400 0.445

400     -     100 0.476

GRAPHS

Compression Index (Loading) 0.159

Compression Index (Unloading) 0.043

Preconsolidation Pressure (kN/m
2
) 139.5 OCR >1 , Over Consolidated

Overburden Pressure (kN/m
2
) - approx 11.1 OCR <=1, Normal Consolidation

Swelling Pressure (kPa) -- Eoed at 100kN = 6.12mN/m2

OverConsolidation Ratio, OCR - approx 12.6

Signed by (Materials Engineer/Manager) Received by;

CIVIL ENGINEERING LABORATORY

0.380

0.430

0.480

0.530

0.580

0.630

1.0 10.0 100.0 1,000.0 10,000.0

V
o

id
 r

a
ti

o

Effective vertical stress (kN/m2)

0

0.5

1

1.5

2

2.5

3

3.5

0 500 1000

C
v

 (
m

m
2
/m

in
)

Effective Vertical Pressure (kN/m2) 

App E /9 of 19

Z-123



DAR ES SALAAM

TANZANIA

One Dimension Consolidation test

Form № BS 1377 Part 5

PROJECT CENTRAL RAILWAY STUDY. KILOSA GULWE TESTED BY: Law/ Rose

CLIENT PADECO CO. LTD DATE: 6-May to 15-May-2015

LOCATION BH 5 : Depth 4.5 - 5.0m SAMPLE NO. 6036 CHECKED BY: Jotham

DATE: SAMPLING  -- TESTING DATE:

SPECIMEN DETAIL

Diameter (mm) 50 Initial Moisture Content (%) 29.6

Area (mm
2
) 1963 Initial Degree of Saturation (%) 112.80

Height (mm) 20.20 Initial Void ratio 0.61

Volume (mm
3
) 39663 Final Moisture Content (%) 28.2

Specific gravity                        2.318 Final Degree of Saturation (%) 167.02

Equivalent Height of Specimen, Hs 12.57 Unit weight of Soil (kN/m
3
) 18.33

TEST RESULTS

 Vertical Stress  (kN/m
2
) Void Ratio T50 (min) CV (mm

2
/min) mv  (m

2
/mN) k*10

-6
(cm/sec)

0     -     12 0.604

12     -     25 0.600

25     -     50 0.593 13.52 1.49 0.18 0.004

50     -     100 0.577 9.36 2.15 0.20 0.007

100     -     200 0.550 9.18 2.19 0.17 0.006

200     -     400 0.507 11.82 1.70 0.14 0.004

400     -     799 0.452 13.48 1.49 0.09 0.002

799     -     1599 0.391 14.38 1.40 0.05 0.001

1,599     -     400 0.417

400     -     100 0.447

GRAPHS

Compression Index (Loading) 0.183

Compression Index (Unloading) 0.047

Preconsolidation Pressure (kN/m
2
) 162.9 OCR >1 , Over Consolidated

Overburden Pressure (kN/m
2
) - approx 84.3 OCR <=1, Normal Consolidation

Swelling Pressure (kPa) -- Eoed at 100kN = 5.23mN/m2

OverConsolidation Ratio, OCR - approx 1.9

Signed by (Materials Engineer/Manager) Received by;
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DAR ES SALAAM

TANZANIA

One Dimension Consolidation test

Form № BS 1377 Part 5

PROJECT CENTRAL RAILWAY STUDY. KILOSA GULWE TESTED BY: Law/ Rose

CLIENT PADECO CO. LTD DATE: 9-Jun to 22-May-2015

LOCATION BH 5 : Depth 8.50 - 9.00m SAMPLE NO. 6037 CHECKED BY: Jotham

DATE: SAMPLING  -- TESTING 9-Jun DATE:

SPECIMEN DETAIL

Diameter (mm) 50 Initial Moisture Content (%) 45.5

Area (mm
2
) 1963 Initial Degree of Saturation (%) 108.69

Height (mm) 20.13 Initial Void ratio 1.00

Volume (mm
3
) 39525 Final Moisture Content (%) 30.4

Specific gravity                        2.385 Final Degree of Saturation (%) 108.20

Equivalent Height of Specimen, Hs 10.08 Unit weight of Soil (kN/m
3
) 17.04

TEST RESULTS

 Vertical Stress  (kN/m
2
) Void Ratio T50 (min) CV (mm

2
/min) mv  (m

2
/mN) k*10

-6
(cm/sec)

0     -     12 0.997

12     -     25 0.990

25     -     50 0.969 17.40 1.15 0.42 0.008

50     -     100 0.937 9.02 2.21 0.33 0.012

100     -     200 0.871 24.15 0.83 0.34 0.005

200     -     400 0.825 23.79 0.84 0.12 0.002

400     -     799 0.750 16.54 1.21 0.10 0.002

799     -     1599 0.670 14.84 1.34 0.06 0.001

1,599     -     400 0.701

400     -     100 0.741

GRAPHS

Compression Index (Loading) 0.212

Compression Index (Unloading) 0.059

Preconsolidation Pressure (kN/m
2
) 84.9 OCR >1 , Over Consolidated

Overburden Pressure (kN/m
2
) - approx 146.5 OCR <=1, Normal Consolidation

Swelling Pressure (kPa) -- Eoed at 150kN = 2.93mN/m2

OverConsolidation Ratio, OCR - approx 0.6

Signed by (Materials Engineer/Manager) Received by;

CIVIL ENGINEERING LABORATORY
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DAR ES SALAAM

TANZANIA

One Dimension Consolidation test

Form № BS 1377 Part 5

PROJECT CENTRAL RAILWAY STUDY. KILOSA GULWE TESTED BY: Law/ Rose

CLIENT PADECO CO. LTD DATE: 28-May to 6-Jun-2015

LOCATION BH 5 : Depth 12.50 - 13.00m SAMPLE NO. 6038 CHECKED BY: Jotham

DATE: SAMPLING  -- TESTING DATE:

SPECIMEN DETAIL

Diameter (mm) 50 Initial Moisture Content (%) 24.1

Area (mm
2
) 1963 Initial Degree of Saturation (%) 94.33

Height (mm) 20.17 Initial Void ratio 0.58

Volume (mm
3
) 39604 Final Moisture Content (%) 36.1

Specific gravity                        2.260 Final Degree of Saturation (%) 369.39

Equivalent Height of Specimen, Hs 12.80 Unit weight of Soil (kN/m
3
) 17.45

TEST RESULTS

 Vertical Stress  (kN/m
2
) Void Ratio T50 (min) CV (mm

2
/min) mv  (m

2
/mN) k*10

-6
(cm/sec)

0     -     12 0.559

12     -     25 0.545

25     -     50 0.518 28.84 0.69 0.70 0.0079

50     -     100 0.473 31.90 0.63 0.59 0.0061

100     -     200 0.414 25.58 0.78 0.40 0.0051

200     -     400 0.348 26.26 0.76 0.23 0.0029

400     -     799 0.285 18.88 1.06 0.12 0.0020

799     -     1599 0.221 16.79 1.19 0.06 0.0012

1,599     -     400 0.243

400     -     100 0.273

GRAPHS

Compression Index (Loading) 0.214

Compression Index (Unloading) 0.043

Preconsolidation Pressure (kN/m
2
) 67.9 OCR >1 , Over Consolidated

Overburden Pressure (kN/m
2
) - approx 10.5 OCR <=1, Normal Consolidation

Swelling Pressure (kPa) -- Eoed at 100kN = 1.89mN/m2

OverConsolidation Ratio, OCR - approx 6.5

Signed by (Materials Engineer/Manager) Received by;

CIVIL ENGINEERING LABORATORY
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DAR ES SALAAM

TANZANIA

One Dimension Consolidation test

Form № BS 1377 Part 5

PROJECT CENTRAL RAILWAY STUDY. KILOSA GULWE TESTED BY: Law/ Rose

CLIENT PADECO CO. LTD DATE: 25-Apr to 4-May-2015

LOCATION BH 6 : Depth 1.00 - 1.50m SAMPLE NO. 6039 CHECKED BY: Jotham

DATE: SAMPLING  -- TESTING DATE:

SPECIMEN DETAIL

Diameter (mm) 50 Initial Moisture Content (%) 26.1

Area (mm
2
) 1963 Initial Degree of Saturation (%) 82.74

Height (mm) 20.20 Initial Void ratio 0.80

Volume (mm
3
) 39663 Final Moisture Content (%) 15.4

Specific gravity                        2.534 Final Degree of Saturation (%) 61.72

Equivalent Height of Specimen, Hs 11.23 Unit weight of Soil (kN/m
3
) 17.42

TEST RESULTS

 Vertical Stress  (kN/m
2
) Void Ratio T50 (min) CV (mm

2
/min) mv  (m

2
/mN) k*10

-6
(cm/sec)

0     -     12 0.794

12     -     25 0.790

25     -     50 0.778 7.25 2.77 0.27 0.012

50     -     100 0.762 4.10 4.90 0.18 0.014

100     -     200 0.740 2.88 6.97 0.12 0.014

200     -     400 0.711 1.66 12.13 0.08 0.017

400     -     799 0.679 3.81 5.27 0.05 0.004

799     -     1599 0.633 3.69 5.44 0.03 0.003

1,599     -     400 0.644

400     -     100 0.652

GRAPHS

Compression Index (Loading) 0.101

Compression Index (Unloading) 0.016

Preconsolidation Pressure (kN/m
2
) 98.5 OCR >1 , Over Consolidated

Overburden Pressure (kN/m
2
) - approx 19.2 OCR <=1, Normal Consolidation

Swelling Pressure (kPa) -- Eoed at 100kN = 6.19mN/m2

OverConsolidation Ratio, OCR - approx 5.1

Signed by (Materials Engineer/Manager) Received by;

CIVIL ENGINEERING LABORATORY
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DAR ES SALAAM

TANZANIA

One Dimension Consolidation test

Form № BS 1377 Part 5

PROJECT CENTRAL RAILWAY STUDY. KILOSA GULWE TESTED BY: Law/ Rose

CLIENT PADECO CO. LTD DATE: 25-Apr to 4-May-2015

LOCATION BH 8 : Depth 12.5 - 13.0m SAMPLE NO. 5918 CHECKED BY: Jotham

DATE: SAMPLING  -- TESTING DATE:

SPECIMEN DETAIL

Diameter (mm) 50 Initial Moisture Content (%) 24.3

Area (mm
2
) 1963 Initial Degree of Saturation (%) 119.71

Height (mm) 20.24 Initial Void ratio 0.52

Volume (mm
3
) 39741 Final Moisture Content (%) 24.1

Specific gravity                        2.568 Final Degree of Saturation (%) 175.06

Equivalent Height of Specimen, Hs 13.31 Unit weight of Soil (kN/m
3
) 20.59

TEST RESULTS

 Vertical Stress  (kN/m
2
) Void Ratio T50 (min) CV (mm

2
/min) mv  (m

2
/mN) k*10

-6
(cm/sec)

0     -     12 0.513

12     -     25 0.507 0.89 22.56 0.32 0.117

25     -     50 0.497 0.64 31.36 0.27 0.136

50     -     100 0.482 0.82 24.54 0.20 0.080

100     -     200 0.462 0.36 55.35 0.14 0.122

200     -     400 0.434 0.28 72.45 0.10 0.114

400     -     799 0.399 0.28 73.21 0.06 0.073

799     -     1599 0.353 0.27 75.11 0.04 0.051

1,599     -     400 0.365

400     -     100 0.381

GRAPHS

Compression Index (Loading) 0.105

Compression Index (Unloading) 0.023

Preconsolidation Pressure (kN/m
2
) 107.2 OCR >1 , Over Consolidated

Overburden Pressure (kN/m
2
) - approx 259.4 OCR <=1, Normal Consolidation

Swelling Pressure (kPa) -- Eoed at 260kN = 9.41mN/m2

OverConsolidation Ratio, OCR - approx 0.4

Signed by (Materials Engineer/Manager) Received by;

CIVIL ENGINEERING LABORATORY
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DAR ES SALAAM

TANZANIA

One Dimension Consolidation test

Form № BS 1377 Part 5

PROJECT CENTRAL RAILWAY STUDY. KILOSA GULWE TESTED BY: Law/ Rose

CLIENT PADECO CO. LTD DATE: 6-May to 15-May-2015

LOCATION BH 9 : Depth 0.5 - 1.0m SAMPLE NO. 5919 CHECKED BY: Jotham

DATE: SAMPLING  -- TESTING DATE:

SPECIMEN DETAIL

Diameter (mm) 50 Initial Moisture Content (%) 16.9

Area (mm
2
) 1963 Initial Degree of Saturation (%) 172.39

Height (mm) 20.18 Initial Void ratio 0.23

Volume (mm
3
) 39623 Final Moisture Content (%) 14.5

Specific gravity                        2.303 Final Degree of Saturation (%) 293.21

Equivalent Height of Specimen, Hs 16.46 Unit weight of Soil (kN/m
3
) 21.54

TEST RESULTS

 Vertical Stress  (kN/m
2
) Void Ratio T50 (min) CV (mm

2
/min) mv  (m

2
/mN) k*10

-6
(cm/sec)

0     -     12 0.224

12     -     25 0.220

25     -     50 0.213 1.22 16.40 0.23 0.062

50     -     100 0.204 2.25 8.92 0.15 0.022

100     -     200 0.190 1.43 14.04 0.12 0.027

200     -     400 0.172 1.08 18.55 0.08 0.023

400     -     799 0.147 1.03 19.50 0.05 0.017

799     -     1599 0.114 0.77 26.13 0.04 0.015

1,599     -     400 0.120

400     -     100 0.126

GRAPHS

Compression Index (Loading) 0.083

Compression Index (Unloading) 0.010

Preconsolidation Pressure (kN/m
2
) 160.9 OCR >1 , Over Consolidated

Overburden Pressure (kN/m
2
) - approx 12.9 OCR <=1, Normal Consolidation

Swelling Pressure (kPa) -- Eoed at 100kN = 7.26mN/m2

OverConsolidation Ratio, OCR - approx 12.5

Signed by (Materials Engineer/Manager) Received by;

CIVIL ENGINEERING LABORATORY
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DAR ES SALAAM

TANZANIA

One Dimension Consolidation test

Form № BS 1377 Part 5

PROJECT CENTRAL RAILWAY STUDY. KILOSA GULWE TESTED BY: Law/ Rose

CLIENT PADECO CO. LTD DATE: 6-May to 15-May-2015

LOCATION BH 9 : Depth 4.5 - 5.0m SAMPLE NO. 5920 CHECKED BY: Jotham

DATE: SAMPLING  -- TESTING DATE:

SPECIMEN DETAIL

Diameter (mm) 50 Initial Moisture Content (%) 16.2

Area (mm
2
) 1963 Initial Degree of Saturation (%) 126.01

Height (mm) 20.15 Initial Void ratio 0.33

Volume (mm
3
) 39564 Final Moisture Content (%) 13.6

Specific gravity                        2.546 Final Degree of Saturation (%) 173.84

Equivalent Height of Specimen, Hs 15.19 Unit weight of Soil (kN/m
3
) 21.87

TEST RESULTS

 Vertical Stress  (kN/m
2
) Void Ratio T50 (min) CV (mm

2
/min) mv  (m

2
/mN) k*10

-6
(cm/sec)

0     -     12 0.327

12     -     25 0.325

25     -     50 0.323 1.84 10.85 0.06 0.011

50     -     100 0.315 1.99 10.07 0.12 0.020

100     -     200 0.300 1.15 17.37 0.11 0.032

200     -     400 0.276 0.86 23.18 0.09 0.035

400     -     799 0.240 0.92 21.80 0.07 0.025

799     -     1599 0.199 3.10 6.45 0.04 0.004

1,599     -     400 0.207

400     -     100 0.218

GRAPHS

Compression Index (Loading) 0.120

Compression Index (Unloading) 0.016

Preconsolidation Pressure (kN/m
2
) 199.1 OCR >1 , Over Consolidated

Overburden Pressure (kN/m
2
) - approx 100.6 OCR <=1, Normal Consolidation

Swelling Pressure (kPa) 25 Eoed at 105kN = 8.46mN/m2

OverConsolidation Ratio, OCR - approx 2.0

Signed by (Materials Engineer/Manager) Received by;

CIVIL ENGINEERING LABORATORY
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DAR ES SALAAM

TANZANIA

One Dimension Consolidation test

Form № BS 1377 Part 5

PROJECT CENTRAL RAILWAY STUDY. KILOSA GULWE TESTED BY: Law/ Rose

CLIENT PADECO CO. LTD DATE: 28-May to 6-Jun-2015

LOCATION BH 10 : Depth 7.0 - 7.5m SAMPLE NO. 5924 CHECKED BY: Jotham

DATE: SAMPLING  -- TESTING DATE:

SPECIMEN DETAIL

Diameter (mm) 50 Initial Moisture Content (%) 12.7

Area (mm
2
) 1963 Initial Degree of Saturation (%) 94.95

Height (mm) 20.13 Initial Void ratio 0.34

Volume (mm
3
) 39525 Final Moisture Content (%) 15.7

Specific gravity                        2.527 Final Degree of Saturation (%) 173.60

Equivalent Height of Specimen, Hs 15.04 Unit weight of Soil (kN/m
3
) 20.88

TEST RESULTS

 Vertical Stress  (kN/m
2
) Void Ratio T50 (min) CV (mm

2
/min) mv  (m

2
/mN) k*10

-6
(cm/sec)

0     -     12 0.333

12     -     25 0.327

25     -     50 0.319 0.72 27.73 0.24 0.109

50     -     100 0.309 0.57 35.29 0.15 0.088

100     -     200 0.295 0.87 22.91 0.11 0.040

200     -     400 0.278 1.93 10.32 0.07 0.011

400     -     799 0.255 1.11 17.91 0.05 0.013

799     -     1599 0.229 1.40 14.24 0.03 0.006

1,599     -     400 0.233

400     -     100 0.239

GRAPHS

Compression Index (Loading) 0.066

Compression Index (Unloading) 0.008

Preconsolidation Pressure (kN/m
2
) 115.3 OCR >1 , Over Consolidated

Overburden Pressure (kN/m
2
) - approx 148.2 OCR <=1, Normal Consolidation

Swelling Pressure (kPa) -- Eoed at 150kN = 9.35mN/m2

OverConsolidation Ratio, OCR - approx 0.8

Signed by (Materials Engineer/Manager) Received by;

CIVIL ENGINEERING LABORATORY
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DAR ES SALAAM

TANZANIA

One Dimension Consolidation test

Form № BS 1377 Part 5

PROJECT CENTRAL RAILWAY STUDY. KILOSA GULWE TESTED BY: Law/ Rose

CLIENT PADECO CO. LTD DATE: 25-Apr to 4-May-2015

LOCATION BH 10 : Depth 9.0 - 9.5m SAMPLE NO. 5925 CHECKED BY: Jotham

DATE: SAMPLING  -- TESTING DATE:

SPECIMEN DETAIL

Diameter (mm) 50 Initial Moisture Content (%) 23.4

Area (mm
2
) 1963 Initial Degree of Saturation (%) 133.91

Height (mm) 20.18 Initial Void ratio 0.43

Volume (mm
3
) 39623 Final Moisture Content (%) 63.5

Specific gravity                        2.459 Final Degree of Saturation (%) 525.58

Equivalent Height of Specimen, Hs 14.12 Unit weight of Soil (kN/m
3
) 20.82

TEST RESULTS

 Vertical Stress  (kN/m
2
) Void Ratio T50 (min) CV (mm

2
/min) mv  (m

2
/mN) k*10

-6
(cm/sec)

0     -     12 0.427

12     -     25 0.425

25     -     50 0.419

50     -     100 0.409 1.19 16.85 0.14 0.039

100     -     200 0.394 1.58 12.73 0.11 0.022

200     -     400 0.372 1.75 11.46 0.08 0.015

400     -     799 0.341 1.82 11.05 0.06 0.010

799     -     1599 0.297 1.46 13.73 0.04 0.009

1,599     -     400 0.303

400     -     100 0.313

GRAPHS

Compression Index (Loading) 0.100

Compression Index (Unloading) 0.013

Preconsolidation Pressure (kN/m
2
) 154.1 OCR >1 , Over Consolidated

Overburden Pressure (kN/m
2
) - approx 189.5 OCR <=1, Normal Consolidation

Swelling Pressure (kPa) -- Eoed at 190kN = 10.08mN/m2

OverConsolidation Ratio, OCR - approx 0.8

Signed by (Materials Engineer/Manager) Received by;

CIVIL ENGINEERING LABORATORY
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DAR ES SALAAM

TANZANIA

One Dimension Consolidation test

Form № BS 1377 Part 5

PROJECT CENTRAL RAILWAY STUDY. KILOSA GULWE TESTED BY: Law/ Rose

CLIENT PADECO CO. LTD DATE: 28-May to 6-Jun-2015

LOCATION BH 10 : Depth 11.0 - 11.5m SAMPLE NO. 5926 CHECKED BY: Jotham

DATE: SAMPLING  -- TESTING DATE:

SPECIMEN DETAIL

Diameter (mm) 50 Initial Moisture Content (%) 22.4

Area (mm
2
) 1963 Initial Degree of Saturation (%) 87.22

Height (mm) 20.32 Initial Void ratio 0.68

Volume (mm
3
) 39898 Final Moisture Content (%) 26.1

Specific gravity                        2.645 Final Degree of Saturation (%) 123.84

Equivalent Height of Specimen, Hs 12.10 Unit weight of Soil (kN/m
3
) 18.91

TEST RESULTS

 Vertical Stress  (kN/m
2
) Void Ratio T50 (min) CV (mm

2
/min) mv  (m

2
/mN) k*10

-6
(cm/sec)

0     -     12 0.678

12     -     25 0.672

25     -     50 0.664

50     -     100 0.654 1.46 13.96 0.12 0.027

100     -     200 0.641 1.35 15.08 0.08 0.019

200     -     400 0.624 2.75 7.39 0.05 0.006

400     -     799 0.596 9.51 2.14 0.04 0.002

799     -     1599 0.557 3.82 5.32 0.03 0.003

1,599     -     400 0.565

400     -     100 0.576

GRAPHS

Compression Index (Loading) 0.093

Compression Index (Unloading) 0.016

Preconsolidation Pressure (kN/m
2
) 206.6 OCR >1 , Over Consolidated

Overburden Pressure (kN/m
2
) - approx 172.1 OCR <=1, Normal Consolidation

Swelling Pressure (kPa) -- Eoed at 175kN = 13.48mN/m2

OverConsolidation Ratio, OCR - approx 1.2

Signed by (Materials Engineer/Manager) Received by;

CIVIL ENGINEERING LABORATORY
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Form №

PROJECT CENTRAL RAILWAY JICA STUDY: KILOSA - GULWE CHECKED BY: JN

CLIENT PADECO COMPANY LTD

SAMPLE DESCRIPTION GNEISS

SOURCE/LOCATION: BOREHOLE 3 APPROVED BY:

DATE OF SMPLING Apr-15 ELEVATION

TESTED BY VICTOR SALEMA TESTING DATE
0.003375 0.003375

SPECIMEN    

№.

DIAMETER OF 

CORE (mm)

HEIGHT OF 

SPECIMEN   

(mm)

HEIGHT/DIAM

ETER         

RATIO

HEIGHT/DIA. 

CORRECTION 

FACTOR

LOAD          

AT FAILURE 

(KN)

UNCONFINED 

COMPRESSIVE  

STRENGTH      

(MPa)

CORRECTED 

UNCONFINED 

COMPRESSIVE  

STRENGTH 

(MPa)

AVERAGE 

CORRECTED 

UNCONFINED 

COMPRESSIVE 

STRENGTH (Mpa)

A 1.500 2.600

B 1.500 2.600

A 3.000 4.400 63.65 127.3 2.00 1.15 148.3 46.63 53.63

B 3.000 4.400 63.46 124.46 1.96 1.15 253.1 80.06 92.07

A 5.500 6.500 63.71 71.25 1.12 1.04 164.0 51.47 53.53

B 5.500 6.500 63.42 92.8 1.46 1.1 157.3 49.82 54.80

A 9.400 10.400

B 9.400 10.400

A 11.100 12.100 63.58 70.65 1.11 1.05 116.6 36.74 38.58

B 11.100 12.100 63.32 91.23 1.44 1.09 122.6 38.95 42.46

A 12.500 13.500 63.34 126.2 1.99 1.15 30.7 9.75 11.21

B 12.500 13.500 63.36 126 1.99 1.15 72.7 23.07 26.53

A 13.900 14.900 63.34 122 1.93 1.14 205.1 65.12 74.24

B 13.900 14.900 63.32 117.47 1.86 1.13 88.7 28.18 31.85

A 15.900 16.900 63.66 124.58 1.96 1.15 217.5 68.37 78.62

B 15.900 16.900 63.31 111.29 1.76 1.1 75.5 24.00 26.40

A 17.100 18.900 63.32 123.4 1.95 1.15 246.1 78.19 89.92

B 17.100 18.900 63.75 126.8 1.99 1.15 114.7 35.95 41.35

A 19.200 20.100 63.82 124.5 1.95 1.15 197.1 61.65 70.89

B 19.200 20.100 63.32 111.57 1.76 1.1 135.3 42.99 47.29

A 21.100 22.100 63.36 126.5 2.00 1.15 181.7 57.66 66.31

B 21.100 22.100 63.53 127.15 2.00 1.15 181.2 57.19 65.77

A 22.100 23.100 63.44 126.1 1.99 1.15 171.3 54.22 62.35

B 22.100 23.100 63.42 120.41 1.90 1.14 265.7 84.15 95.93

A 23.100 24.100 63.32 125.4 1.98 1.15 239.4 76.06 87.47

B 23.100 24.100 63.41 124.6 1.96 1.15 256.1 81.14 93.31

A 24.100 25.900 63.72 127.4 2.00 1.15 56.2 17.63 20.28

B 24.100 25.900 63.71 124.6 1.96 1.15 101.5 31.86 36.63

1.000

REMARKS:

Insufficient specimen, point 

load test

72.8

DEPTH

54.2

Insufficient specimen, point 

load test

40.5

18.9

Standard: BS 5930:1999

30-Apr-15

Received by:

Load correction factor =

UNCONFINED COMPRESSIVE STRENGTH OF ROCK SPECIMENS

CIVIL ENGINEERING LABORATORY                        

DAR ES SALAAM                                         

TANZANIA

79.1

90.4

28.5

53.0

52.5

65.6

59.1

66.0

App F /1 of 14

Z-134



Form №

PROJECT CENTRAL RAILWAY JICA STUDY: KILOSA - GULWE CHECKED BY: JN

CLIENT PADECO COMPANY LTD

SOURCE/LOCATION: GNEISS

DATE OF SMPLING Mar-15 ELEVATION

TESTED BY VICTOR SALEMA TESTING DATE
0.003375 0.003375

SPECIMEN    

№.

DIAMETER OF 

CORE (mm)

HEIGHT OF 

SPECIMEN   

(mm)

HEIGHT/DIAM

ETER         

RATIO

HEIGHT/DIA. 

CORRECTION 

FACTOR

LOAD          

AT FAILURE 

(KN)

UNCONFINED 

COMPRESSIVE  

STRENGTH      

(MPa)

CORRECTED 

UNCONFINED 

COMPRESSIVE  

STRENGTH 

(MPa)

AVERAGE 

CORRECTED 

UNCONFINED 

COMPRESSIVE 

STRENGTH (Mpa)

A 5.000 5.500

B 5.000 5.500

A 6.500 6.600

B 6.500 6.600

A 6.800 8.600 63.58 70.64 1.11 1.03 231.9 73.08 75.27

B 6.800 8.600 63.81 110.48 1.73 1.14 187.9 58.79 67.02

A 10.200 10.500

B 10.200 10.500

A 11.500 11.700

B 11.500 11.700

A 13.200 13.500

B 13.200 13.500

A 13.800 14.600 63.50 93.3 1.47 1.1 107.8 34.06 37.46

B 13.800 14.600 63.22 102.3 1.62 1.11 112.6 35.89 39.84

A 15.700 16.600 63.32 100.62 1.59 1.11 173.6 55.16 61.22

B 15.700 16.600 63.40 100.67 1.59 1.11 272.6 86.39 95.90

A 17.400 18.400 63.32 126.5 2.00 1.15 233.6 74.22 85.35

B 17.400 18.400 63.06 126.4 2.00 1.15 216.6 69.39 79.80

A 18.400 19.400 63.85 128 2.00 1.15 258.4 80.74 92.85

B 18.400 19.400 63.59 126.8 1.99 1.15 316.0 99.55 114.48

A 19.400 20.400 63.73 91.43 1.43 1.09 316.9 99.40 108.34

B 19.400 20.400 63.37 68.46 1.08 1.02 288.6 91.55 93.38

A 20.400 21.400 64.27 67.26 1.05 1.02 54.5 16.81 17.14

B 20.400 21.400 63.64 72.74 1.14 1.04 62.7 19.72 20.51

A 21.400 22.400 43.69 55.52 1.27 1.07 22.0 14.68 15.71

B 21.400 22.400 43.25 57.22 1.32 1.08 37.9 25.81 27.88

1.000

DEPTH

Insufficient specimen, point 

load test

18.8

21.8

Insufficient specimen, point 

load test

Standard: BS 5930:1999

5-May-15

CIVIL ENGINEERING LABORATORY                        

DAR ES SALAAM                                         

TANZANIA

UNCONFINED COMPRESSIVE STRENGTH OF ROCK SPECIMENS

71.1

Insufficient specimen, point 

load test

Insufficient specimen, point 

load test

Insufficient specimen, point 

load test

38.6

78.6

82.6

103.7

100.9

Load correction factor =

Material  Class

App F /2 of 14

Z-135



Form №

PROJECT CENTRAL RAILWAY JICA STUDY: KILOSA - GULWE CHECKED BY: JN

CLIENT PADECO COMPANY LTD

SOURCE/LOCATION: GNEISS

DATE OF SMPLING Mar-15 ELEVATION

TESTED BY VICTOR SALEMA TESTING DATE
0.003375 0.003375

SPECIMEN    

№.

DIAMETER OF 

CORE (mm)

HEIGHT OF 

SPECIMEN   

(mm)

HEIGHT/DIAM

ETER         

RATIO

HEIGHT/DIA. 

CORRECTION 

FACTOR

LOAD          

AT FAILURE 

(KN)

UNCONFINED 

COMPRESSIVE  

STRENGTH      

(MPa)

CORRECTED 

UNCONFINED 

COMPRESSIVE  

STRENGTH 

(MPa)

AVERAGE 

CORRECTED 

UNCONFINED 

COMPRESSIVE 

STRENGTH (Mpa)

A 20.000 21.000 63.13 66.15 1.05 1.02 66.1 21.13 21.55

B 20.000 21.000 62.87 79.83 1.27 1.07 60.5 19.50 20.86

A 21.900 22.900 63.24 81.56 1.29 1.07 71.6 22.81 24.40

B 21.900 22.900 63.45 57.9 0.91 0.96 95.4 30.19 28.98

A 22.900 23.900 63.15 101.28 1.60 1.11 53.3 17.03 18.90

B 22.900 23.900 63.22 98.09 1.55 1 49.8 15.87 15.87

A 23.900 24.900 62.56 96.86 1.55 1 56.0 18.23 18.23

B 23.900 24.900 63.12 102.3 1.62 1.11 62.3 19.92 22.11

A 24.900 25.900 63.81 96.76 1.52 1.1 103.1 32.26 35.48

B 24.900 25.900 63.16 97.23 1.54 1.1 55.2 17.63 19.39

A 25.900 26.900 63.87 95.85 1.50 1.1 76.8 23.98 26.38

B 25.900 26.900 63.11 101.28 1.60 1.11 96.1 30.74 34.12

A

B

A

B

A

B

A

B

A

B

1.000

Material  Class

DEPTH

21.2

17.4

20.2

Load correction factor =

27.4

30.2

26.7

Standard: BS 5930:1999

6-May-15

CIVIL ENGINEERING LABORATORY                        

DAR ES SALAAM                                         

TANZANIA

UNCONFINED COMPRESSIVE STRENGTH OF ROCK SPECIMENS

App F /3 of 14

Z-136



Form №

PROJECT CENTRAL RAILWAY JICA STUDY: KILOSA - GULWE CHECKED BY: JN

CLIENT PADECO COMPANY LTD

SOURCE/LOCATION: GNEISS

DATE OF SMPLING Mar-15 ELEVATION

TESTED BY VICTOR SALEMA TESTING DATE
0.003375 0.003375

SPECIMEN    

№.

DIAMETER OF 

CORE (mm)

HEIGHT OF 

SPECIMEN   

(mm)

HEIGHT/DIAM

ETER         

RATIO

HEIGHT/DIA. 

CORRECTION 

FACTOR

LOAD          

AT FAILURE 

(KN)

UNCONFINED 

COMPRESSIVE  

STRENGTH      

(MPa)

CORRECTED 

UNCONFINED 

COMPRESSIVE  

STRENGTH 

(MPa)

AVERAGE 

CORRECTED 

UNCONFINED 

COMPRESSIVE 

STRENGTH (Mpa)

A 6.700 7.000

B 6.700 7.000

A 8.000 8.500

B 8.000 8.500

A 9.900 10.500

B 9.900 10.500

A 11.900 12.700

B 11.900 12.700

A 13.500 14.000

B 13.500 14.000

A 14.700 15.500 63.20 71.11 1.13 1.04 126.3 40.28 41.89

B 14.700 15.500 63.17 96.31 1.52 1.1 65.9 21.04 23.14

A 17.000 18.000 63.15 76.86 1.22 1.06 148.6 47.47 50.32

B 17.000 18.000 63.18 97.88 1.55 1.1 356.4 113.74 125.11

A 18.000 19.000 63.28 97.73 1.54 1.1 182.0 57.90 63.69

B 18.000 19.000 63.20 101.17 1.60 1.11 135.4 43.18 47.93

A 19.000 20.000 63.08 100.69 1.60 1.11 118.6 37.97 42.15

B 19.000 20.000 63.00 98.93 1.57 1.11 146.9 47.15 52.34

A 20.000 21.000 63.14 98.04 1.55 1.1 112.3 35.88 39.47

B 20.000 21.000 63.12 97.3 1.54 1.1 118.8 37.99 41.78

A 21.000 22.000

B 21.000 22.000

1.000

Material  Class

DEPTH

Insufficient specimen, point 

load test

Insufficient specimen, point 

load test

Insufficient specimen, point 

load test

40.6

Insufficient specimen, point 

load test

Load correction factor =

Insufficient specimen, point 

load test

32.5

87.7

55.8

47.2

Insufficient specimen, point 

load test

Standard: BS 5930:1999

6-May-15

CIVIL ENGINEERING LABORATORY                        

DAR ES SALAAM                                         

TANZANIA

UNCONFINED COMPRESSIVE STRENGTH OF ROCK SPECIMENS

App F /4 of 14

Z-137



Form №

PROJECT CENTRAL RAILWAY JICA STUDY: KILOSA - GULWE CHECKED BY: JN

CLIENT PADECO COMPANY LTD

SOURCE/LOCATION: GNEISS

DATE OF SMPLING Mar-15 ELEVATION

TESTED BY VICTOR SALEMA TESTING DATE
0.003375 0.003375

SPECIMEN    

№.

DIAMETER OF 

CORE (mm)

HEIGHT OF 

SPECIMEN   

(mm)

HEIGHT/DIAM

ETER         

RATIO

HEIGHT/DIA. 

CORRECTION 

FACTOR

LOAD          

AT FAILURE 

(KN)

UNCONFINED 

COMPRESSIVE  

STRENGTH      

(MPa)

CORRECTED 

UNCONFINED 

COMPRESSIVE  

STRENGTH 

(MPa)

AVERAGE 

CORRECTED 

UNCONFINED 

COMPRESSIVE 

STRENGTH (Mpa)

A 13.000 14.000

B 13.000 14.000

A 14.000 15.000 47.47 82.33 1.73 1.12 71.4 40.36 45.21

B 14.000 15.000 47.51 54.19 1.14 1.04 76.4 43.12 44.84

A 15.000 16.000 47.54 87.86 1.85 1.13 82.1 46.28 52.29

B 15.000 16.000 47.71 65.52 1.37 1.08 114.0 63.80 68.90

A 16.000 17.000 47.60 55.51 1.17 1.05 41.2 23.16 24.32

B 16.000 17.000 47.59 67.87 1.43 1.09 47.5 26.72 29.12

A 17.000 18.000 47.57 93.57 1.97 1.15 60.3 33.95 39.04

B 17.000 18.000 47.85 71.46 1.49 1.1 125.0 69.55 76.50

1.000

DEPTH

Insufficient specimen, point 

load test

45.0

Standard: BS 5930:1999

2-May-15

CIVIL ENGINEERING LABORATORY                        

DAR ES SALAAM                                         

TANZANIA

UNCONFINED COMPRESSIVE STRENGTH OF ROCK SPECIMENS

60.6

26.7

57.8

Load correction factor =

Material  Class

App F /5 of 14

Z-138



Form №

PROJECT CENTRAL RAILWAY JICA STUDY: KILOSA - GULWE CHECKED BY: JN

CLIENT PADECO COMPANY LTD

SOURCE/LOCATION: GNEISS

DATE OF SMPLING Mar-15 ELEVATION

TESTED BY VICTOR SALEMA TESTING DATE
0.003375 0.003375

SPECIMEN    

№.

DIAMETER OF 

CORE (mm)

HEIGHT OF 

SPECIMEN   

(mm)

HEIGHT/DIAM

ETER         

RATIO

HEIGHT/DIA. 

CORRECTION 

FACTOR

LOAD          

AT FAILURE 

(KN)

UNCONFINED 

COMPRESSIVE  

STRENGTH      

(MPa)

CORRECTED 

UNCONFINED 

COMPRESSIVE  

STRENGTH 

(MPa)

AVERAGE 

CORRECTED 

UNCONFINED 

COMPRESSIVE 

STRENGTH (Mpa)

A 18.000 20.000

B 18.000 20.000

A 20.000 21.000 63.28 108.6 1.72 1.12 101.5 32.29 36.16

B 20.000 21.000 63.48 101.47 1.60 1.11 123.4 39.01 43.30

A 21.000 22.000 63.67 53.66 0.84 0.92 204.5 64.26 59.12

B 21.000 22.000 63.61 63.6 1.00 1 152.1 47.89 47.89

A 22.000 23.000 47.28 64.42 1.36 1.08 62.8 35.79 38.65

B 22.000 23.000 47.36 67.22 1.42 1.09 59.6 33.85 36.90

A 23.000 24.000 47.57 72.56 1.53 1.1 57.1 32.14 35.36

B 23.000 24.000 47.57 75.55 1.59 1.11 74.8 42.11 46.74

A 24.000 25.000 47.52 71.3 1.50 1.1 50.5 28.49 31.34

B 24.000 25.000 47.49 72.7 1.53 1.1 83.0 46.88 51.57

1.000

DEPTH

Insufficient specimen, point 

load test

39.7

Standard: BS 5930:1999

5-May-15

CIVIL ENGINEERING LABORATORY                        

DAR ES SALAAM                                         

TANZANIA

UNCONFINED COMPRESSIVE STRENGTH OF ROCK SPECIMENS

53.5

37.8

41.0

41.5

Load correction factor =

Material  Class

App F /6 of 14

Z-139



Form №

PROJECT CENTRAL RAILWAY JICA STUDY: KILOSA - GULWE CHECKED BY: JN

CLIENT PADECO COMPANY LTD

SOURCE/LOCATION: GNEISS

DATE OF SMPLING Mar-15 ELEVATION

TESTED BY VICTOR SALEMA TESTING DATE
0.003375 0.003375

SPECIMEN    

№.

DIAMETER OF 

CORE (mm)

HEIGHT OF 

SPECIMEN   

(mm)

HEIGHT/DIAM

ETER         

RATIO

HEIGHT/DIA. 

CORRECTION 

FACTOR

LOAD          

AT FAILURE 

(KN)

UNCONFINED 

COMPRESSIVE  

STRENGTH      

(MPa)

CORRECTED 

UNCONFINED 

COMPRESSIVE  

STRENGTH 

(MPa)

AVERAGE 

CORRECTED 

UNCONFINED 

COMPRESSIVE 

STRENGTH (Mpa)

A 9.450 11.000

B 9.450 11.000

A 13.000 13.500

B 13.000 13.500

A 15.450 16.700

B 15.450 16.700

A 25.300 26.300

B 25.300 26.300

A 27.000 28.000 47.49 64.61 1.36 1.08 50.0 28.24 30.50

B 27.000 28.000 47.43 65.88 1.39 1.09 66.0 37.37 40.74

A 29.400 30.400 46.92 71.32 1.52 1.1 84.2 48.72 53.59

B 29.400 30.400 47.11 68.23 1.45 1.09 85.7 49.19 53.62

A 30.400 31.400 46.99 67.69 1.44 1.09 77.6 44.77 48.80

B 30.400 31.400 46.72 62.71 1.34 1.08 61.7 36.01 38.89

A 31.400 32.400 47.26 76.82 1.63 1.11 50.2 28.63 31.78

B 31.400 32.400 47.59 62.36 1.31 1.08 84.8 47.70 51.51

A 32.400 33.000 47.36 60.36 1.27 1.07 134.8 76.56 81.92

B 32.400 33.000 47.13 64.1 1.36 1.08 114.1 65.43 70.67

A

B

A

B

1.000

Material  Class

DEPTH

Insufficient specimen, point 

load test

Insufficient specimen, point 

load test

Insufficient specimen, point 

load test

Load correction factor =

35.6

53.6

43.8

41.6

76.3

Insufficient specimen, point 

load test

Standard: BS 5930:1999

6-May-15

CIVIL ENGINEERING LABORATORY                        

DAR ES SALAAM                                         

TANZANIA

UNCONFINED COMPRESSIVE STRENGTH OF ROCK SPECIMENS

App F /7 of 14

Z-140



Form №

PROJECT CENTRAL RAILWAY JICA STUDY: KILOSA - GULWE CHECKED BY: JN

CLIENT PADECO COMPANY LTD

SOURCE/LOCATION: GNEISS

DATE OF SMPLING Mar-15 ELEVATION

TESTED BY VICTOR SALEMA TESTING DATE
0.003375 0.003375

SPECIMEN    

№.

DIAMETER OF 

CORE (mm)

HEIGHT OF 

SPECIMEN   

(mm)

HEIGHT/DIAM

ETER         

RATIO

HEIGHT/DIA. 

CORRECTION 

FACTOR

LOAD          

AT FAILURE 

(KN)

UNCONFINED 

COMPRESSIVE  

STRENGTH      

(MPa)

CORRECTED 

UNCONFINED 

COMPRESSIVE  

STRENGTH 

(MPa)

AVERAGE 

CORRECTED 

UNCONFINED 

COMPRESSIVE 

STRENGTH (Mpa)

A 25.800 26.800 47.47 83.35 1.76 1.13 82.3 46.53 52.57

B 25.800 26.800 47.51 74.29 1.56 1.1 91.2 51.47 56.62

A 26.800 27.800 47.54 86.89 1.83 1.13 78.9 44.47 50.25

B 26.800 27.800 47.71 71.52 1.50 1.1 102.3 57.25 62.98

A 27.800 28.800 47.60 62.51 1.31 1.08 68.6 38.57 41.65

B 27.800 28.800 47.59 69.82 1.47 1.1 89.9 50.57 55.62

A 28.800 29.800 47.57 94.54 1.99 1.15 72.3 40.70 46.81

B 28.800 29.800 47.85 75.47 1.58 1.11 91.6 50.96 56.57

A 29.800 30.800 47.59 68.67 1.44 1.09 102.4 57.60 62.78

B 29.800 30.800 47.63 72.89 1.53 1.4 91.7 51.49 72.09

A

B

A

B

A

B

A

B

A

B

A

B

1.000Load correction factor =

Material  Class

48.6

51.7

67.4

Standard: BS 5930:1999

6-May-15

DEPTH

54.6

56.6

CIVIL ENGINEERING LABORATORY                        

DAR ES SALAAM                                         

TANZANIA

UNCONFINED COMPRESSIVE STRENGTH OF ROCK SPECIMENS

App F /8 of 14

Z-141



Form №

PROJET

CHECKED BY: JN

CLIENT PADECO Co. Ltd DATE May-15

SAMPLE DESCRIPTION GNEISS

SOURCE/LOCATION: BOREHOLE 3 APPROVED BY:

DATE OF SMPLING Apr-15 ELEVATION

TESTED BY VICTOR SALEMA TESTING DATE DATE
0.003375 0.003375

SPECIMEN    

№.
DEPTH

DIAMETER 

OF CORE,    

De (mm)

HEIGHT OF 

CORE

HEIGHT TO 

DIAMETER 

RATIO

LOAD, P (kN)

POINT LOAD 

INDEX Is = 

P/De
2
 (Mpa)

DIAMETER 

CORRECTION 

FACTOR, (De/50)
2

Is (50)
ESTIMATED 

UCS (Mpa)

A 2 62.58 30.51 0.49 11.75 3.00 1.11 3.32 16.6

B 2.2 63.32 34.02 0.54 15.63 3.90 1.11 4.34 21.7

A

B

A 10 61.23 29.12 0.48 66.41 17.71 1.10 19.40 97.0

B 10.2 62.45 34.56 0.55 72.11 18.49 1.11 20.44 102.2

A

B

A

B

A

B

A

B

A

B

A

B

A

B

A

B

A

B

A

B

A

B

REMARKS:

Received by

GEOTECHNICAL INVESTIGATION WORKS ON THE PREPARATORY SURVEY ON FLOOD 

PROTECTION MEASURES FOR CENTRAL RAILWAY LINE IN TANZANIA

ISRM

Apr-15

POINT LOAD INDEX TEST

CIVIL ENGINEERING LABORATORY                                      

DAR ES SALAAM                                                       

TANZANIA

App F /9 of 14

Z-142



Form №

PROJET

CHECKED BY: JN

CLIENT PADECO Co. Ltd DATE May-15

SAMPLE DESCRIPTION GNEISS

SOURCE/LOCATION: BOREHOLE 4 APPROVED BY:

DATE OF SMPLING Apr-15 ELEVATION

TESTED BY VICTOR SALEMA TESTING DATE DATE
0.003375 0.003375

SPECIMEN    

№.
DEPTH

DIAMETER 

OF CORE,    

De (mm)

HEIGHT OF 

CORE

HEIGHT TO 

DIAMETER 

RATIO

LOAD, P (kN)

POINT LOAD 

INDEX Is = 

P/De
2
 (Mpa)

DIAMETER 

CORRECTION 

FACTOR, (De/50)
2

Is (50)
ESTIMATED 

UCS (Mpa)

A 5.200 64.85 53.47 10.28 3.69 0.88 1.12 0.99 4.9

B 5.300 64.39 39.26 7.41 3.54 0.85 1.12 0.96 4.8

A 5.900 48.66 32.54 5.52 6.75 2.85 0.99 2.82 14.1

B 6.200 46.23 32.11 5.18 8.11 3.79 0.97 3.66 18.3

A 7.000 23.11 18.95 2.71 4.32 8.09 0.71 5.72 28.6

B 7.500 27.11 19.18 2.56 3.57 4.86 0.76 3.69 18.4

A 11.300 36.45 22.65 2.00 6.89 5.19 0.87 4.50 22.5

B 11.400 42.58 24.56 2.15 8.11 4.47 0.93 4.16 20.8

A 11.600 64.00 57.25 4.94 3.50 0.85 1.12 0.95 4.8

B 11.700 53.42 25.61 2.19 6.11 2.14 1.03 2.21 11.0

A 13.300 26.12 21.65 1.63 9.11 13.35 0.75 9.97 49.8

B 13.500 25.64 22.36 1.66 9.43 14.34 0.74 10.62 53.1

A

B

A

B

A

B

A

B

A

B

A

B

A

B

A

B

REMARKS:

ISRM

GEOTECHNICAL INVESTIGATION WORKS ON THE PREPARATORY SURVEY ON FLOOD 

PROTECTION MEASURES FOR CENTRAL RAILWAY LINE IN TANZANIA

Apr-15

Received by

CIVIL ENGINEERING LABORATORY                                      

DAR ES SALAAM                                                       

TANZANIA

POINT LOAD INDEX TEST

App F /10 of 14

Z-143



Form №

PROJET

CHECKED BY: JN

CLIENT PADECO Co. Ltd DATE May-15

SAMPLE DESCRIPTION GNEISS

SOURCE/LOCATION: BOREHOLE 6 APPROVED BY:

DATE OF SMPLING Apr-15 ELEVATION

TESTED BY VICTOR SALEMA TESTING DATE DATE
0.003375 0.003375

SPECIMEN    

№.
DEPTH

DIAMETER 

OF CORE,    

De (mm)

HEIGHT OF 

CORE

HEIGHT TO 

DIAMETER 

RATIO

LOAD, P (kN)

POINT LOAD 

INDEX Is = 

P/De
2
 (Mpa)

DIAMETER 

CORRECTION 

FACTOR, (De/50)
2

Is (50)
ESTIMATED 

UCS (Mpa)

A 6.700 59.11 32.11 0.54 16.11 4.61 1.85 8.55 42.7

B 6.800 52.36 33.11 0.63 14.23 5.19 1.64 8.52 42.6

A 8.200 49.56 29.56 0.60 12.31 5.01 1.55 7.79 39.0

B 8.400 45.12 23.45 0.52 13.22 6.49 1.42 9.19 46.0

A 10.200 47.32 22.11 0.47 11.69 5.22 1.48 7.75 38.7

B 10.400 48.72 28.11 0.58 15.62 6.58 1.53 10.06 50.3

A 12.100 42.63 32.45 0.76 16.12 8.87 1.34 11.86 59.3

B 12.500 39.45 36.45 0.92 18.92 12.16 1.24 15.04 75.2

A 13.700 22.65 15.63 0.69 8.26 16.10 0.71 11.44 57.2

B 13.900 28.96 18.26 0.63 15.63 18.64 0.91 16.93 84.6

A 14.900 36.98 22.36 0.60 22.63 16.55 1.16 19.19 96.0

B 15.200 42.65 22.36 0.52 30.21 16.61 1.34 22.22 111.1

A

B

A

B

A

B

A

B

A

B

A

B

A

B

A

B

REMARKS:

ISRM

GEOTECHNICAL INVESTIGATION WORKS ON THE PREPARATORY SURVEY ON FLOOD 

PROTECTION MEASURES FOR CENTRAL RAILWAY LINE IN TANZANIA

Apr-15

Received by

CIVIL ENGINEERING LABORATORY                                      

DAR ES SALAAM                                                       

TANZANIA

POINT LOAD INDEX TEST

App F /11 of 14

Z-144



Form №

PROJET

CHECKED BY: JN

CLIENT PADECO Co. Ltd DATE May-15

SAMPLE DESCRIPTION GNEISS

SOURCE/LOCATION: BOREHOLE 7 APPROVED BY:

DATE OF SMPLING Apr-15 ELEVATION

TESTED BY VICTOR SALEMA TESTING DATE DATE
0.003375 0.003375

SPECIMEN    

№.
DEPTH

DIAMETER 

OF CORE,    

De (mm)

HEIGHT OF 

CORE

HEIGHT TO 

DIAMETER 

RATIO

LOAD, P (kN)

POINT LOAD 

INDEX Is = 

P/De
2
 (Mpa)

DIAMETER 

CORRECTION 

FACTOR, (De/50)
2

Is (50)
ESTIMATED 

UCS (Mpa)

A 13.400 35.62 18.91 0.53 18.23 14.37 1.12 16.05 80.3

B 13.700 31.12 18.23 0.59 20.36 21.02 0.98 20.52 102.6

REMARKS:

ISRM

GEOTECHNICAL INVESTIGATION WORKS ON THE PREPARATORY SURVEY ON FLOOD 

PROTECTION MEASURES FOR CENTRAL RAILWAY LINE IN TANZANIA

Apr-15

Received by

CIVIL ENGINEERING LABORATORY                                      

DAR ES SALAAM                                                       

TANZANIA

POINT LOAD INDEX TEST

App F /12 of 14

Z-145



Form №

PROJET

CHECKED BY: JN

CLIENT PADECO Co. Ltd DATE May-15

SAMPLE DESCRIPTION GNEISS

SOURCE/LOCATION: BOREHOLE 8 APPROVED BY:

DATE OF SMPLING Apr-15 ELEVATION

TESTED BY VICTOR SALEMA TESTING DATE DATE
0.003375 0.003375

SPECIMEN    

№.
DEPTH

DIAMETER 

OF CORE,    

De (mm)

HEIGHT OF 

CORE

HEIGHT TO 

DIAMETER 

RATIO

LOAD, P (kN)

POINT LOAD 

INDEX Is = 

P/De
2
 (Mpa)

DIAMETER 

CORRECTION 

FACTOR, (De/50)
2

Is (50)
ESTIMATED 

UCS (Mpa)

A 19.000 55.11 22.24 0.40 22.51 7.41 1.73 12.81 64.1

B 19.500 49.23 25.63 0.52 25.62 10.57 1.54 16.32 81.6

REMARKS:

ISRM

GEOTECHNICAL INVESTIGATION WORKS ON THE PREPARATORY SURVEY ON FLOOD 

PROTECTION MEASURES FOR CENTRAL RAILWAY LINE IN TANZANIA

Apr-15

Received by

CIVIL ENGINEERING LABORATORY                                      

DAR ES SALAAM                                                       

TANZANIA

POINT LOAD INDEX TEST

App F /13 of 14

Z-146



Form №

PROJET

CHECKED BY: JN

CLIENT PADECO Co. Ltd DATE May-15

SAMPLE DESCRIPTION GNEISS

SOURCE/LOCATION: BOREHOLE 9 APPROVED BY:

DATE OF SMPLING Apr-15 ELEVATION

TESTED BY VICTOR SALEMA TESTING DATE DATE
0.003375 0.003375

SPECIMEN    

№.
DEPTH

DIAMETER 

OF CORE,    

De (mm)

HEIGHT OF 

CORE

HEIGHT TO 

DIAMETER 

RATIO

LOAD, P (kN)

POINT LOAD 

INDEX Is = 

P/De
2
 (Mpa)

DIAMETER 

CORRECTION 

FACTOR, (De/50)
2

Is (50)
ESTIMATED 

UCS (Mpa)

A 10.200 39.25 22.11 0.56 19.12 12.41 1.23 15.28 76.4

B 10.500 41.32 23.62 0.57 17.56 10.28 1.30 13.33 66.6

A 13.200 32.11 16.45 0.51 15.11 14.65 1.01 14.76 73.8

B 13.400 29.46 18.27 0.62 18.92 21.80 0.92 20.14 100.7

A 15.900 35.96 18.26 0.51 16.23 12.55 1.13 14.16 70.8

B 6.400 38.91 29.62 0.76 18.11 11.96 1.22 14.60 73.0

A 25.700 36.52 22.34 0.61 16.45 12.33 1.15 14.13 70.6

B 25.900 42.63 22.64 0.53 22.31 12.28 1.34 16.42 82.1

A

B

A

B

A

B

A

B

A

B

A

B

A

B

A

B

A

B

A

B

REMARKS:

ISRM

GEOTECHNICAL INVESTIGATION WORKS ON THE PREPARATORY SURVEY ON FLOOD 

PROTECTION MEASURES FOR CENTRAL RAILWAY LINE IN TANZANIA

Apr-15

Received by

CIVIL ENGINEERING LABORATORY                                      

DAR ES SALAAM                                                       

TANZANIA

POINT LOAD INDEX TEST

App F /14 of 14

Z-147



Form №

PROJECT

LOCATION / SOURCE BORE HOLE 3

DATE:

TESTED BY: VICTOR/JOHN

DATE OF TESTING DATE OF SAMPLING

TEST №:

SAMPLE DESCRIPTION

DEPTH    (m)  1.50-2.60 3.00-4.40 5.50-6.50 9.4-10.4 11.1-12.1 12.5-13.5 13.9-14.9 15.9-16.9 17.1-18.9 19.2-20.1 20.1-21.1 21.1-22.1 22.1-23.1 23.1-24.1 24.1-25.1

Container No.

XB WE RO BN 7B NN TH GIT 57 SR C2 48.00 72 B2

Container + surface wet rock 

g 156.44 147.67 79.38 159.35 134.88 190.48 146.54 168.84 163.03 150.43 124.19 164.01 186.22 157.91

Container + dry  rock     

g 156.09 146.86 79.17 158.96 134.11 190.19 146.34 168.51 162.71 150.24 124.04 163.86 186.07 157.81

Weight of Container       

g 23.41 31.81 28.79 22.60 23.84 23.77 13.10 23.71 18.51 13.38 31.99 19.65 23.69 13.49

Diameter of rock specimen cm
6.33 6.29 4.73 6.37 6.31 6.35 6.34 6.34 6.25 6.35 6.31 6.35 6.36 6.35

Thickness of the specimen cm
1.46 1.36 1.07 1.63 1.51 1.80 1.52 1.62 1.78 1.52 1.13 1.71 1.85 1.64

Weight of Dry rock        g
132.68 115.05 50.38 136.36 110.27 166.42 133.24 144.80 144.20 136.86 92.05 144.21 162.38 144.32

cross section area (A) cm
2

31.45 31.06 17.56 31.85 31.26 31.65 31.55 31.55 30.66 31.65 31.26 31.65 31.75 31.65

Volume of sample(V) cm
3

45.92 42.24 18.79 51.92 47.20 56.98 47.96 51.12 54.58 48.11 35.32 54.13 58.74 51.91

saturated surface dry mass g

133.03 115.86 50.59 136.75 111.04 166.71 133.44 145.13 144.52 137.05 92.20 144.36 162.53 144.42

Pore volume (Vv) cm3

0.35 0.81 0.21 0.39 0.77 0.29 0.20 0.33 0.32 0.19 0.15 0.15 0.15 0.10

DRY DENSITY
g/cm

3
2.889 2.724 2.681 2.626 2.336 2.921 2.778 2.833 2.642 2.845 2.606 2.664 2.764 2.780

POROSITY

% 0.76 1.92 1.12 0.75 1.63 0.51 0.42 0.65 0.59 0.39 0.42 0.28 0.26 0.19

COMMENTS

Received by:

Apr-15

GEOTECHNICAL INVESTIGATION WORKS ON THE PREPARATORY SURVEY ON FLOOD PROTECTION MEASURES FOR 

CENTRAL RAILWAY LINE IN TANZANIA

CHECKED BY:  

APPROVED BY

6-May-2015 DATE

CIVIL ENGINEERING LABORATORY                                  

DAR ES SALAAM                                                

TANZANIA

DRY DENSITY AND POROSITY TEST 

App G /1 of 8

Z-148



Form №

PROJECT

LOCATION / SOURCE BORE HOLE 4

DATE:

TESTED BY: VICTOR/JOHN

DATE OF TESTING DATE OF SAMPLING Mar-15

TEST №:

SAMPLE DESCRIPTION

DEPTH    (m)  5.00-5.50 6.50-6.6 6.80-8.60 10.2-10.5 11.5-11.7 13.2-13.5 13.8-14.6 15.7-16.6 17.4-18.4 18.4-19.4 19.4-204 20.4-21.4 21.4-22.4

Container No.

DM DK KY CS NO 75 10 T4 R11 51.00 KK OB

Container + surface wet rock  

g 118.68 192.54 200.48 262.64 258.53 125.50 137.98 124.54 151.91 117.68 155.71

Container + dry  rock     

g 118.52 192.18 199.82 262.27 258.22 125.26 137.88 124.33 151.31 117.52 155.44

Weight of Container       

g 32.39 57.62 56.02 129.58 125.81 23.53 13.54 19.03 24.54 32.34 32.60

Diameter of rock specimen cm

6.30 6.32 6.30 6.26 6.33 6.19 6.32 6.33 6.32 6.30 6.32

Thickness of the specimen cm

1.13 1.49 1.55 1.44 1.71 1.37 1.57 1.31 1.65 1.13 1.51

Weight of Dry rock        g

86.13 134.56 143.80 132.69 132.41 101.73 124.34 105.30 126.77 85.18 122.84

cross section area (A) cm
2

31.16 31.35 31.16 30.76 31.45 30.08 31.35 31.45 31.35 31.16 31.35

Volume of sample(V) cm
3

35.21 46.72 48.29 44.30 53.79 41.21 49.23 41.20 51.74 35.21 47.35

saturated surface dry mass g

86.29 134.92 144.46 133.06 132.72 101.97 124.44 105.51 127.37 85.34 123.11

Pore volume (Vv) cm3

0.16 0.36 0.66 0.37 0.31 0.24 0.10 0.21 0.60 0.16 0.27

DRY DENSITY

g/cm
3

2.446 2.880 2.978 2.995 2.462 2.469 2.526 2.556 2.450 2.419 2.595

POROSITY

% 0.45 0.77 1.37 0.84 0.58 0.58 0.20 0.51 1.16 0.45 0.57

COMMENTS

Received by:

GEOTECHNICAL INVESTIGATION WORKS ON THE PREPARATORY SURVEY ON FLOOD PROTECTION MEASURES FOR 

CENTRAL RAILWAY LINE IN TANZANIA

CHECKED BY:  

APPROVED BY

6-May-2015 DATE

CIVIL ENGINEERING LABORATORY                                   

DAR ES SALAAM                                                  

TANZANIA

DRY DENSITY AND POROSITY TEST 

App G /2 of 8

Z-149



Form №

PROJECT

LOCATION / SOURCE BORE HOLE 5

DATE:

TESTED BY: VICTOR/JOHN

DATE OF TESTING DATE OF SAMPLING Mar-15

TEST №:

SAMPLE DESCRIPTION

DEPTH    (m)  20.0-21.0 21.9-22.9 22.9-23.9 23.9-24.9 24.9-25.9 25.9-26.9

Container No.

21.00 FB R FR DP 176

Container + surface wet rock  

g 117.68 155.70 149.38 145.67 75.37 158.36

Container + dry  rock     

g 116.72 154.74 147.87 144.86 75.19 157.97

Weight of Container       

g 32.34 32.60 43.43 31.76 28.84 22.56

Diameter of rock specimen cm

6.30 6.32 6.31 6.29 4.73 6.37

Thickness of the specimen cm

1.13 1.51 1.33 1.36 1.07 1.63

Weight of Dry rock        g

84.38 122.14 104.44 113.10 46.35 135.41

cross section area (A) cm
2

31.16 31.35 31.26 31.06 17.56 31.85

Volume of sample(V) cm
3

35.21 47.35 41.57 42.24 18.79 51.92

saturated surface dry mass g

85.34 123.10 105.95 113.91 46.53 135.80

Pore volume (Vv) cm3

0.96 0.96 1.51 0.81 0.18 0.39

DRY DENSITY

g/cm
3

2.40 2.58 2.51 2.68 2.47 2.61

POROSITY

% 2.73 2.03 3.63 1.92 0.96 0.75

COMMENTS

Received by:

GEOTECHNICAL INVESTIGATION WORKS ON THE PREPARATORY SURVEY ON FLOOD PROTECTION MEASURES FOR 

CENTRAL RAILWAY LINE IN TANZANIA

CHECKED BY:  

APPROVED BY

6-May-2015 DATE

CIVIL ENGINEERING LABORATORY                                   

DAR ES SALAAM                                                  

TANZANIA

DRY DENSITY AND POROSITY TEST 

App G /3 of 8

Z-150



Form №

PROJECT

LOCATION / SOURCE BORE HOLE 6

DATE:

TESTED BY: VICTOR/JOHN

DATE OF TESTING DATE OF SAMPLING Mar-15

TEST №:

SAMPLE DESCRIPTION

DEPTH    (m)  6.7-7.00 8.00-8.50 9.90-10.50 11.9-12.7 13.5-14.0 14.7-15.5 17.0-18.0 18.0-19.0 19.0-20.0 20.0-21.0 21.0-22.0

Container No.

YT BQ ON PQ O 1922.00 P2 MP NO 37

Container + surface wet rock  

g 79.23 85.46 99.56 87.81 172.14 176.09 192.44 200.38 261.64

Container + dry  rock     

g 79.19 85.29 99.44 87.53 171.71 175.70 192.08 199.92 261.27

Weight of Container       

g 28.86 31.76 31.13 29.49 55.43 48.14 57.62 56.02 129.58

Diameter of rock specimen cm
4.73 4.66 4.63 4.73 6.32 6.32 6.32 6.30 6.26

Thickness of the specimen cm
1.07 1.11 1.60 1.19 1.45 1.41 1.49 1.55 1.44

Weight of Dry rock        g
50.33 53.53 68.31 58.04 116.28 127.56 134.46 143.90 131.69

cross section area (A) cm
2

17.56 17.05 16.83 17.56 31.35 31.35 31.35 31.16 30.76

Volume of sample(V) cm
3

18.79 18.95 26.92 20.90 45.46 44.21 46.72 48.29 44.30

saturated surface dry mass g

50.37 53.70 68.43 58.32 116.71 127.95 134.82 144.36 132.06

Pore volume (Vv) cm3

0.04 0.17 0.12 0.28 0.43 0.39 0.36 0.46 0.37

DRY DENSITY

g/cm
3

2.678 2.825 2.537 2.777 2.558 2.885 2.878 2.980 2.973

POROSITY

% 0.21 0.90 0.45 1.34 0.95 0.88 0.77 0.95 0.84

COMMENTS

Received by:

GEOTECHNICAL INVESTIGATION WORKS ON THE PREPARATORY SURVEY ON FLOOD PROTECTION MEASURES FOR 

CENTRAL RAILWAY LINE IN TANZANIA

CHECKED BY:  

APPROVED BY

6-May-2015 DATE

CIVIL ENGINEERING LABORATORY                                   

DAR ES SALAAM                                                  

TANZANIA

DRY DENSITY AND POROSITY TEST 

App G /4 of 8

Z-151



Form №

PROJECT

LOCATION / SOURCE BORE HOLE 7

DATE:

TESTED BY: VICTOR/JOHN

DATE OF TESTING DATE OF SAMPLING Mar-15

TEST №:

SAMPLE DESCRIPTION

DEPTH    (m)  13.0-140.0 14.0-15.0 15.0-16.0 16.0-17.0 17.0-18.0

Container No.

LL YT BQ ON PQ

Container + surface wet rock  

g 117.28 79.23 85.46 99.56 87.81

Container + dry  rock     

g 116.75 79.19 85.29 99.44 87.53

Weight of Container       

g 32.36 28.86 31.76 31.13 29.49

Diameter of rock specimen cm

6.32 4.73 4.66 4.63 4.73

Thickness of the specimen cm

1.14 1.07 1.11 1.60 1.19

Weight of Dry rock        g

84.39 50.33 53.53 68.31 58.04

cross section area (A) cm
2

31.35 17.56 17.05 16.83 17.56

Volume of sample(V) cm
3

35.74 18.79 18.95 26.92 20.90

saturated surface dry mass g

84.92 50.37 53.70 68.43 58.32

Pore volume (Vv) cm3

0.53 0.04 0.17 0.12 0.28

DRY DENSITY

g/cm
3

2.361 2.678 2.825 2.537 2.777

POROSITY

% 1.48 0.21 0.90 0.45 1.34

COMMENTS

Received by:

GEOTECHNICAL INVESTIGATION WORKS ON THE PREPARATORY SURVEY ON FLOOD PROTECTION MEASURES FOR 

CENTRAL RAILWAY LINE IN TANZANIA

CHECKED BY:  

APPROVED BY

6-May-2015 DATE

CIVIL ENGINEERING LABORATORY                                   

DAR ES SALAAM                                                  

TANZANIA

DRY DENSITY AND POROSITY TEST 

App G /5 of 8

Z-152



Form №

PROJECT

LOCATION / SOURCE BORE HOLE 8

DATE:

TESTED BY: VICTOR/JOHN

DATE OF TESTING DATE OF SAMPLING Mar-15

TEST №:

SAMPLE DESCRIPTION

DEPTH    (m)  18.0-20.0 20.0-21.0 21.0-22.0 22.0-23.0 23.0-24.0 24.0-25.0

Container No.

R4 AM LV 36.00 34.00

Container + surface wet rock  

g 129.46 127.04 84.44 72.16 73.97

Container + dry  rock     

g 129.10 126.21 84.30 71.93 73.57

Weight of Container       

g 36.07 32.17 44.17 30.86 31.73

Diameter of rock specimen cm
6.35 6.38 4.63 4.75 4.75

Thickness of the specimen cm
1.20 1.14 0.99 0.95 1.01

Weight of Dry rock        g
93.03 94.04 40.13 41.07 41.84

cross section area (A) cm
2

31.65 31.95 16.83 17.71 17.71

Volume of sample(V) cm
3

37.98 36.43 16.66 16.83 17.89

saturated surface dry mass g

93.39 94.87 40.27 41.30 42.24

Pore volume (Vv) cm3

0.36 0.83 0.14 0.23 0.40

DRY DENSITY

g/cm
3

2.449 2.582 2.409 2.441 2.339

POROSITY

% 0.95 2.28 0.84 1.37 2.24

COMMENTS

Received by:

GEOTECHNICAL INVESTIGATION WORKS ON THE PREPARATORY SURVEY ON FLOOD PROTECTION MEASURES FOR 

CENTRAL RAILWAY LINE IN TANZANIA

CHECKED BY:  

APPROVED BY

6-May-2015 DATE

CIVIL ENGINEERING LABORATORY                                   

DAR ES SALAAM                                                  

TANZANIA

DRY DENSITY AND POROSITY TEST 

App G /6 of 8

Z-153



Form №

PROJECT

LOCATION / SOURCE BORE HOLE 9

DATE:

TESTED BY: VICTOR/JOHN

DATE OF TESTING DATE OF SAMPLING Mar-15

TEST №:

SAMPLE DESCRIPTION

DEPTH    (m)  9.45-11.00 13.0-13.5 15.45-16.7 25.3-26.3 27.0-28.0 29.4-30.4 30.4-31.4 31.4-32.4 32.4-33.0

Container No.

TW AA MK NJ DP mg FT AY P16

Container + surface wet rock  

g 77.16 129.47 128.04 84.54 75.37 75.23 83.47 91.36 86.81

Container + dry  rock     

g 75.93 129.13 127.21 84.39 75.19 75.19 83.28 91.04 86.53

Weight of Container       

g 30.86 36.07 32.17 44.17 28.84 28.84 31.76 31.12 29.49

Diameter of rock specimen cm

4.75 6.35 6.38 4.63 4.73 4.73 4.66 4.73 4.73

Thickness of the specimen cm

0.95 1.20 1.14 0.99 1.07 1.07 1.11 1.27 1.19

Weight of Dry rock        g

45.07 93.06 95.04 40.22 46.35 46.35 51.52 59.92 57.04

cross section area (A) cm
2

17.71 31.65 31.95 16.83 17.56 17.56 17.05 17.56 17.56

Volume of sample(V) cm
3

16.83 37.98 36.43 16.66 18.79 18.79 18.95 22.30 20.90

saturated surface dry mass g

46.30 93.40 95.87 40.37 46.53 46.39 51.71 60.24 57.32

Pore volume (Vv) cm3

1.23 0.34 0.83 0.15 0.18 0.04 0.19 0.32 0.28

DRY DENSITY

g/cm
3

2.679 2.450 2.609 2.414 2.466 2.466 2.719 2.686 2.729

POROSITY

% 7.31 0.90 2.28 0.90 0.96 0.21 1.00 1.43 1.34

COMMENTS

Received by:

GEOTECHNICAL INVESTIGATION WORKS ON THE PREPARATORY SURVEY ON FLOOD PROTECTION MEASURES FOR 

CENTRAL RAILWAY LINE IN TANZANIA

CHECKED BY:  

APPROVED BY

6-May-2015 DATE

CIVIL ENGINEERING LABORATORY                                   

DAR ES SALAAM                                                  

TANZANIA

DRY DENSITY AND POROSITY TEST 

App G /7 of 8

Z-154



Form №

PROJECT

LOCATION / SOURCE BORE HOLE 5

DATE:

TESTED BY: VICTOR/JOHN

DATE OF TESTING DATE OF SAMPLING Mar-15

TEST №:

SAMPLE DESCRIPTION

DEPTH    (m)  25.8-26.8 26.8-27.8 27.8-28.8 28.8-29.8 29.8-30.8

Container No.

no88 SH BB A13 13

Container + surface wet rock  

g 195.04 104.78 66.33 77.16 125.30

Container + dry  rock     

g 194.97 104.57 66.11 77.02 124.91

Weight of Container       

g 127.68 21.23 10.10 13.31 13.58

Diameter of rock specimen cm

4.77 4.78 4.39 4.74 4.73

Thickness of the specimen cm

1.48 1.75 1.53 1.57 2.51

Weight of Dry rock        g

67.29 83.34 56.01 63.71 111.33

cross section area (A) cm
2

17.86 17.94 15.13 17.64 17.56

Volume of sample(V) cm
3

26.43 31.39 23.15 27.69 44.08

saturated surface dry mass g

67.36 83.55 56.23 63.85 111.72

Pore volume (Vv) cm3

0.07 0.21 0.22 0.14 0.39

DRY DENSITY

g/cm
3

2.546 2.655 2.420 2.301 2.525

POROSITY

% 0.26 0.67 0.95 0.51 0.88

COMMENTS

Received by:

GEOTECHNICAL INVESTIGATION WORKS ON THE PREPARATORY SURVEY ON FLOOD PROTECTION MEASURES FOR 

CENTRAL RAILWAY LINE IN TANZANIA

CHECKED BY:  

APPROVED BY

6-May-2015 DATE

CIVIL ENGINEERING LABORATORY                                   

DAR ES SALAAM                                                  

TANZANIA

DRY DENSITY AND POROSITY TEST 

App G /8 of 8

Z-155



Standard: ASTM D 512 MOHR'S METHOD

PROJECT CENTRAL RAILWAY JICA STUDY. KILOSA - GULWE CHECKED BY:   VS
CLIENT DATE      May 2015
LOCATION BH 1

TESTED BY APPROVED BY:
DATE OF SAMPLING DATE

Samlpe reference (km) /Test № REMARKS

A Average

B

C

D
E = A/(0.05844)D

E 0.10
E : Normality of AgNO3 solution

II
A:Mass of NaCl used for titration in grams

F
D:Volume of AgNO3 used for titration in ml

G

H O = N x 35.45X 1000

J

K

L

M

N

O

P

Received by :

CIVIL ENGINEERING LABORATORY                       
DAR ES SALAAM                                         

TANZANIA

DETERMINATION OF CHLORIDE IN WATER SAMPLES
Form  №

PADECO

VICTOR SALEMA

Apr-15 TESTED May-15

1 2

I STANDARDISATION OF AgNo3

Mass of NaCl used g 0.235 0.236

Initial Volume of AgNO3 ml 2.00 2.10

Final volume of AgNO3 ml 37.52 37.05

Volume of AgNO3 used ml 35.52 34.95

Concentration of 
Standardised AgNO3

N 0.100 0.100

DETERMINATION OF CHLORIDE CONTENT

Wt of water used g 50.00 50.00

Density of water g/cc 1.00 1.00

Volume of water used ml 50 50.000

pH of water pH 8.55 8.41

Initial Volume of AgNO3 ml 38.2 39.4

Final volume of AgNO3 ml 39.4 40.8

Titre AgNO3 ml 1.2 1.4

Concentration of Water M 0.0024 0.0028

Chloride content mg/l 85.1 99.3

Average chloride content mg/l 92.2

App H1 /1 of 7

Z-156



Standard: ASTM D 512 MOHR'S METHOD

PROJECT CENTRAL RAILWAY JICA STUDY. KILOSA - GULWE CHECKED BY:   VS
CLIENT DATE      May 2015
LOCATION BH 2

TESTED BY APPROVED BY:
DATE OF SAMPLING DATE

Samlpe reference (km) /Test № REMARKS

A Average

B

C

D
E = A/(0.05844)D

E 0.10
E : Normality of AgNO3 solution

II
A:Mass of NaCl used for titration in grams

F
D:Volume of AgNO3 used for titration in ml

G

H O = N x 35.45X 1000

J

K

L

M

N

O

P

Received by :

CIVIL ENGINEERING LABORATORY                       
DAR ES SALAAM                                         

TANZANIA

DETERMINATION OF CHLORIDE IN WATER SAMPLES
Form  №

PADECO

VICTOR SALEMA

Apr-15 TESTED May-15

1 2

I STANDARDISATION OF AgNo3

Mass of NaCl used g 0.235 0.236

Initial Volume of AgNO3 ml 2.00 2.10

Final volume of AgNO3 ml 37.52 37.05

Volume of AgNO3 used ml 35.52 34.95

Concentration of 
Standardised AgNO3

N 0.100 0.100

DETERMINATION OF CHLORIDE CONTENT

Wt of water used g 49.00 50.00

Density of water g/cc 1.00 1.00

Volume of water used ml 49 50.000

pH of water pH 8.85 8.11

Initial Volume of AgNO3 ml 33.1 34.1

Final volume of AgNO3 ml 34.1 35.2

Titre AgNO3 ml 1 1.1

Concentration of Water M 0.0020 0.0022

Chloride content mg/l 70.9 78.0

Average chloride content mg/l 74.4

App H1 /2 of 7

Z-157



Standard: ASTM D 512 MOHR'S METHOD

PROJECT CENTRAL RAILWAY JICA STUDY. KILOSA - GULWE CHECKED BY:   VS
CLIENT DATE      May 2015
LOCATION BH 5

TESTED BY APPROVED BY:
DATE OF SAMPLING DATE

Samlpe reference (km) /Test № REMARKS

A Average

B

C

D
E = A/(0.05844)D

E 0.10
E : Normality of AgNO3 solution

II
A:Mass of NaCl used for titration in grams

F
D:Volume of AgNO3 used for titration in ml

G

H O = N x 35.45X 1000

J

K

L

M

N

O

P

Received by :

CIVIL ENGINEERING LABORATORY                       
DAR ES SALAAM                                         

TANZANIA

DETERMINATION OF CHLORIDE IN WATER SAMPLES
Form  №

PADECO

VICTOR SALEMA

Apr-15 TESTED May-15

1 2

I STANDARDISATION OF AgNo3

Mass of NaCl used g 0.235 0.236

Initial Volume of AgNO3 ml 2.00 2.10

Final volume of AgNO3 ml 37.52 37.05

Volume of AgNO3 used ml 35.52 34.95

Concentration of 
Standardised AgNO3

N 0.100 0.100

DETERMINATION OF CHLORIDE CONTENT

Wt of water used g 50.00 50.00

Density of water g/cc 1.00 1.00

Volume of water used ml 50 50.000

pH of water pH 8.17 8.20

Initial Volume of AgNO3 ml 43.6 44.3

Final volume of AgNO3 ml 44.3 44.8

Titre AgNO3 ml 0.7 0.5

Concentration of Water M 0.0014 0.0010

Chloride content mg/l 49.6 35.5

Average chloride content mg/l 42.5

App H1 /3 of 7

Z-158



Standard: ASTM D 512 MOHR'S METHOD

PROJECT CENTRAL RAILWAY JICA STUDY. KILOSA - GULWE CHECKED BY:   VS
CLIENT DATE      May 2015
LOCATION BH 6

TESTED BY APPROVED BY:
DATE OF SAMPLING DATE

Samlpe reference (km) /Test № REMARKS

A Average

B

C

D
E = A/(0.05844)D

E 0.10
E : Normality of AgNO3 solution

II
A:Mass of NaCl used for titration in grams

F
D:Volume of AgNO3 used for titration in ml

G

H O = N x 35.45X 1000

J

K

L

M

N

O

P

Received by :

CIVIL ENGINEERING LABORATORY                       
DAR ES SALAAM                                         

TANZANIA

DETERMINATION OF CHLORIDE IN WATER SAMPLES
Form  №

PADECO

VICTOR SALEMA

Apr-15 TESTED May-15

1 2

I STANDARDISATION OF AgNo3

Mass of NaCl used g 0.235 0.236

Initial Volume of AgNO3 ml 2.00 2.10

Final volume of AgNO3 ml 37.52 37.05

Volume of AgNO3 used ml 35.52 34.95

Concentration of 
Standardised AgNO3

N 0.100 0.100

DETERMINATION OF CHLORIDE CONTENT

Wt of water used g 50.00 50.00

Density of water g/cc 1.00 1.00

Volume of water used ml 50 50.000

pH of water pH 8.68 8.20

Initial Volume of AgNO3 ml 40.9 44.3

Final volume of AgNO3 ml 42.1 45.5

Titre AgNO3 ml 1.2 1.2

Concentration of Water M 0.0024 0.0024

Chloride content mg/l 85.1 85.1

Average chloride content mg/l 85.1

App H1 /4 of 7

Z-159



Standard: ASTM D 512 MOHR'S METHOD

PROJECT CENTRAL RAILWAY JICA STUDY. KILOSA - GULWE CHECKED BY:   VS
CLIENT DATE      May 2015
LOCATION BH 7

TESTED BY APPROVED BY:
DATE OF SAMPLING DATE

Samlpe reference (km) /Test № REMARKS

A Average

B

C

D
E = A/(0.05844)D

E 0.10
E : Normality of AgNO3 solution

II
A:Mass of NaCl used for titration in grams

F
D:Volume of AgNO3 used for titration in ml

G

H O = N x 35.45X 1000

J

K

L

M

N

O

P

Received by :

CIVIL ENGINEERING LABORATORY                       
DAR ES SALAAM                                         

TANZANIA

DETERMINATION OF CHLORIDE IN WATER SAMPLES
Form  №

PADECO

VICTOR SALEMA

Apr-15 TESTED May-15

1 2

I STANDARDISATION OF AgNo3

Mass of NaCl used g 0.235 0.236

Initial Volume of AgNO3 ml 2.00 2.10

Final volume of AgNO3 ml 37.52 37.05

Volume of AgNO3 used ml 35.52 34.95

Concentration of 
Standardised AgNO3

N 0.100 0.100

DETERMINATION OF CHLORIDE CONTENT

Wt of water used g 50.00 50.00

Density of water g/cc 1.00 1.00

Volume of water used ml 50 50.000

pH of water pH 8.76 8.85

Initial Volume of AgNO3 ml 6.4 7.6

Final volume of AgNO3 ml 7.6 8.9

Titre AgNO3 ml 1.2 1.3

Concentration of Water M 0.0024 0.0026

Chloride content mg/l 85.1 92.2

Average chloride content mg/l 88.6

App H1 /5 of 7

Z-160



Standard: ASTM D 512 MOHR'S METHOD

PROJECT CENTRAL RAILWAY JICA STUDY. KILOSA - GULWE CHECKED BY:   VS
CLIENT DATE      May 2015
LOCATION BH 9

TESTED BY APPROVED BY:
DATE OF SAMPLING DATE

Samlpe reference (km) /Test № REMARKS

A Average

B

C

D
E = A/(0.05844)D

E 0.10
E : Normality of AgNO3 solution

II
A:Mass of NaCl used for titration in grams

F
D:Volume of AgNO3 used for titration in ml

G

H O = N x 35.45X 1000

J

K

L

M

N

O

P

Received by :

CIVIL ENGINEERING LABORATORY                       
DAR ES SALAAM                                         

TANZANIA

DETERMINATION OF CHLORIDE IN WATER SAMPLES
Form  №

PADECO

VICTOR SALEMA

Apr-15 TESTED May-15

1 2

I STANDARDISATION OF AgNo3

Mass of NaCl used g 0.235 0.236

Initial Volume of AgNO3 ml 2.00 2.10

Final volume of AgNO3 ml 37.52 37.05

Volume of AgNO3 used ml 35.52 34.95

Concentration of 
Standardised AgNO3

N 0.100 0.100

DETERMINATION OF CHLORIDE CONTENT

Wt of water used g 50.00 50.00

Density of water g/cc 1.00 1.00

Volume of water used ml 50 50.000

pH of water pH 8.70 8.65

Initial Volume of AgNO3 ml 8.9 10.2

Final volume of AgNO3 ml 10.2 11.6

Titre AgNO3 ml 1.3 1.4

Concentration of Water M 0.0026 0.0028

Chloride content mg/l 92.2 99.3

Average chloride content mg/l 95.7

App H1 /6 of 7

Z-161



Standard: ASTM D 512 MOHR'S METHOD

PROJECT CENTRAL RAILWAY JICA STUDY. KILOSA - GULWE CHECKED BY:   VS
CLIENT DATE      May 2015
LOCATION BH 9

TESTED BY APPROVED BY:
DATE OF SAMPLING DATE

Samlpe reference (km) /Test № REMARKS

A Average

B

C

D
E = A/(0.05844)D

E 0.10
E : Normality of AgNO3 solution

II
A:Mass of NaCl used for titration in grams

F
D:Volume of AgNO3 used for titration in ml

G

H O = N x 35.45X 1000

J

K

L

M

N

O

P

Received by :

CIVIL ENGINEERING LABORATORY                       
DAR ES SALAAM                                         

TANZANIA

DETERMINATION OF CHLORIDE IN WATER SAMPLES
Form  №

PADECO

VICTOR SALEMA

Apr-15 TESTED May-15

1 2

I STANDARDISATION OF AgNo3

Mass of NaCl used g 0.235 0.236

Initial Volume of AgNO3 ml 2.00 2.10

Final volume of AgNO3 ml 37.52 37.05

Volume of AgNO3 used ml 35.52 34.95

Concentration of 
Standardised AgNO3

N 0.100 0.100

DETERMINATION OF CHLORIDE CONTENT

Wt of water used g 50.00 50.00

Density of water g/cc 1.00 1.00

Volume of water used ml 50 50.000

pH of water pH 8.81 8.61

Initial Volume of AgNO3 ml 35.5 36.7

Final volume of AgNO3 ml 36.7 37.9

Titre AgNO3 ml 1.2 1.2

Concentration of Water M 0.0024 0.0024

Chloride content mg/l 85.1 85.1

Average chloride content mg/l 85.1

App H1 /7 of 7

Z-162



PROJECT CENTRAL RAILWAY JICA SYUDY : KILOSA GULWE CHECKED BY: JN

CLIENT PADECO DATE: May-15

TESTED BY VICTOR SALEMA BH 1 APPROVED BY:

DATE OF SAMPLING  TESTING DATE:

A

B Volume of water sample used

C Crucible reference

D Wt of crucible 

E Wt of crucible  +  ashless filter after ignition

F Wt of sulphate salt collected (  F-E  )

G Sulphate content       = 411500 x F/B

H Average sulphate content SO4
-

COMMENTS:

CIVIL ENGINEERING LABORATORY             

DAR ES SALAAM                              

TANZANIA

Determination of Sulphate Content on Water Samples

Form № ASTM D 516 -07 / BS 1377 Part 3:1990

April-15 May-15

Sample Description

Test   № 1 2

ml 50.100 50.100

№ G I

gm 29.596 24.124

gm 29.633 24.163

gm 0.037 0.039

mg/L 303.9 319.5

Signed by (Materials Engineer/Manager) Received by;

mg/L 311.7

App H2 /1 of 7

Z-163



PROJECT CENTRAL RAILWAY JICA SYUDY : KILOSA GULWE CHECKED BY: JN

CLIENT PADECO DATE: May-15

TESTED BY VICTOR SALEMA BH 2 APPROVED BY:

DATE OF SAMPLING  TESTING DATE:

A

B Volume of water sample used

C Crucible reference

D Wt of crucible 

E Wt of crucible  +  ashless filter after ignition

F Wt of sulphate salt collected (  F-E  )

G Sulphate content       = 411500 x F/B

H Average sulphate content SO4
-

COMMENTS:

CIVIL ENGINEERING LABORATORY             

DAR ES SALAAM                              

TANZANIA

Determination of Sulphate Content on Water Samples

Form № ASTM D 516 -07 / BS 1377 Part 3:1990

March-15 May-15

Sample Description

Test   № 1 2

ml 50.100 50.100

№ C O

gm 23.288 30.156

gm 23.332 30.201

gm 0.044 0.045

mg/L 360.6 371.3

Signed by (Materials Engineer/Manager) Received by;

mg/L 365.9

App H2 /2 of 7

Z-164



PROJECT CENTRAL RAILWAY JICA SYUDY : KILOSA GULWE CHECKED BY: JN

CLIENT PADECO DATE: May-15

TESTED BY VICTOR SALEMA BH 5 APPROVED BY:

DATE OF SAMPLING  TESTING DATE:

A

B Volume of water sample used

C Crucible reference

D Wt of crucible 

E Wt of crucible  +  ashless filter after ignition

F Wt of sulphate salt collected (  F-E  )

G Sulphate content       = 411500 x F/B

H Average sulphate content SO4
-

COMMENTS:

CIVIL ENGINEERING LABORATORY             

DAR ES SALAAM                              

TANZANIA

Determination of Sulphate Content on Water Samples

Form № ASTM D 516 -07 / BS 1377 Part 3:1990

March-15 May-15

Sample Description

Test   № 1 2

ml 50.000 50.100

№ Q J

gm 24.867 33.126

gm 24.901 33.160

gm 0.034 0.034

mg/L 279.8 280.2

Signed by (Materials Engineer/Manager) Received by;

mg/L 280.0

App H2 /3 of 7

Z-165



PROJECT CENTRAL RAILWAY JICA SYUDY : KILOSA GULWE CHECKED BY: JN

CLIENT PADECO DATE: May-15

TESTED BY VICTOR SALEMA BH 6 APPROVED BY:

DATE OF SAMPLING  TESTING DATE:

A

B Volume of water sample used

C Crucible reference

D Wt of crucible 

E Wt of crucible  +  ashless filter after ignition

F Wt of sulphate salt collected (  F-E  )

G Sulphate content       = 411500 x F/B

H Average sulphate content SO4
-

COMMENTS:

Signed by (Materials Engineer/Manager) Received by;

mg/L 209.7

gm 0.025 0.026

mg/L 205.7 213.6

gm 30.467 30.526

gm 30.492 30.552

ml 50.000 50.100

№ N M

March-15 May-15

Sample Description

Test   № 1 2

CIVIL ENGINEERING LABORATORY             

DAR ES SALAAM                              

TANZANIA

Determination of Sulphate Content on Water Samples

Form № ASTM D 516 -07 / BS 1377 Part 3:1990

App H2 /4 of 7

Z-166



PROJECT CENTRAL RAILWAY JICA SYUDY : KILOSA GULWE CHECKED BY: JN

CLIENT PADECO DATE: May-15

TESTED BY VICTOR SALEMA BH 7 APPROVED BY:

DATE OF SAMPLING  TESTING DATE:

A

B Volume of water sample used

C Crucible reference

D Wt of crucible 

E Wt of crucible  +  ashless filter after ignition

F Wt of sulphate salt collected (  F-E  )

G Sulphate content       = 411500 x F/B

H Average sulphate content SO4
-

COMMENTS:

CIVIL ENGINEERING LABORATORY             

DAR ES SALAAM                              

TANZANIA

Determination of Sulphate Content on Water Samples

Form № ASTM D 516 -07 / BS 1377 Part 3:1990

March-15 May-15

Sample Description

Test   № 1 2

ml 50.000 50.100

№ K O

gm 24.631 33.265

gm 24.658 33.292

gm 0.027 0.027

mg/L 219.7 219.3

Signed by (Materials Engineer/Manager) Received by;

mg/L 219.5

App H2 /5 of 7

Z-167



PROJECT CENTRAL RAILWAY JICA SYUDY : KILOSA GULWE CHECKED BY: JN

CLIENT PADECO DATE: May-15

TESTED BY VICTOR SALEMA BH 8 APPROVED BY:

DATE OF SAMPLING  TESTING DATE:

A

B Volume of water sample used

C Crucible reference

D Wt of crucible 

E Wt of crucible  +  ashless filter after ignition

F Wt of sulphate salt collected (  F-E  )

G Sulphate content       = 411500 x F/B

H Average sulphate content SO4
-

COMMENTS:

CIVIL ENGINEERING LABORATORY             

DAR ES SALAAM                              

TANZANIA

Determination of Sulphate Content on Water Samples

Form № ASTM D 516 -07 / BS 1377 Part 3:1990

March-15 May-15

Sample Description

Test   № 1 2

ml 50.000 50.100

№ V Q

gm 33.312 33.416

gm 33.347 33.450

gm 0.035 0.034

mg/L 292.2 281.7

Signed by (Materials Engineer/Manager) Received by;

mg/L 286.9

App H2 /6 of 7

Z-168



PROJECT CENTRAL RAILWAY JICA SYUDY : KILOSA GULWE CHECKED BY: JN

CLIENT PADECO DATE: May-15

TESTED BY VICTOR SALEMA BH 9 APPROVED BY:

DATE OF SAMPLING  TESTING DATE:

A

B Volume of water sample used

C Crucible reference

D Wt of crucible 

E Wt of crucible  +  ashless filter after ignition

F Wt of sulphate salt collected (  F-E  )

G Sulphate content       = 411500 x F/B

H Average sulphate content SO4
-

COMMENTS:

CIVIL ENGINEERING LABORATORY             

DAR ES SALAAM                              

TANZANIA

Determination of Sulphate Content on Water Samples

Form № ASTM D 516 -07 / BS 1377 Part 3:1990

March-15 May-15

Sample Description

Test   № 1 2

ml 50.000 50.100

№ K G

gm 25.879 32.155

gm 25.926 32.201

gm 0.047 0.046

mg/L 387.6 377.8

Signed by (Materials Engineer/Manager) Received by;

mg/L 382.7

App H2 /7 of 7

Z-169



Z-170



6-17-19 Shinbashi, Minato-ku, Tokyo, 105-0004, 
JAPAN 

Z-171



c 
su

Ks 

Z-172



Z-173



Z-174



Z-175



Z-176



Z-177



Z-178



Z-179



Z-180



Z-181



Z-182



Z-183



Z-184



App A1 / 1 of 7

Z-185



App A1 / 2 of 7

Z-186



App A1 / 3 of 7

Z-187



App A1 / 4 of 7

Z-188



App A1 / 5 of 7

Z-189



App A1 / 6 of 7

Z-190



App A1 / 7 of 7

Z-191



App A2 / 1 of 6

Z-192



App A2 / 2 of 6

Z-193



App A2 / 3 of 6

Z-194



App A2 / 4 of 6

Z-195



App A2 / 5 of 6

Z-196



App A2 / 6 of 6

Z-197



App A3 / 1 of 5

Z-198



App A3 / 2 of 5

Z-199



App A3 / 3 of 5

Z-200



App A3 / 4 of 5

Z-201



App A3 / 5 of 5

Z-202
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