* COMPUTATION OF GRASSING AREA

~ - KIKUYU JUNCTION : A Slip Road

._SLOPE PROTECTION

. s __GRASSING _(FILLING) GRASSING _(CUT)
STATION DISTANCE | - LENGTH | AVERAGE AREA LENGTH | AVERAGE AREA TOTAL
. i (m) {m) {m} {m2) {m) {m) (m} (m2)
. (284'.2:*406.4.) st eeeniins e INEURIYUIURIER SHONTEVPR-UTR FURGSIUROTUIN NN RO
0+ 083958 L 000 000 L R -
L0+ 100,000 16,04 12,60 630 101.06 1.80 090 1444 115.50
0 % 1200008 - 2000 1200 1230 246.00 170 175 3500 281.00,
0.+ 1400000 - 2000 12.40 12.20 244.00 L70 1.70 3400 27800
0+ 160,000 20.00 1370 13.05 26100 1.80 1.75 3500 296.00
L0+ 180000 2000} - 13.90 1380 27600 1461 160 3200 308,00
O % 200000 ~ 20,00 .10:40 12,15 243,00 1.30] 135 27.00 276.00
0+ 2200000 . 2000 740 890 178.00 140 1.35 2700 205.00
0% 240,000 - 2000] 3.20 530 106,00 5.70 355 L0 177.00}
0+ 260000 20,00 . 2.00 2.60 52.00 11.20 345 169.00 221.60
Dot 280.000 20.00] . 2.00 2.00[- 40.00 13.30 12.25 . 245.00 285.00
0% 300000[ - 2000| 200 2.00) 40.00 14.00 13.65 273.00 313.00
0+ 320000 20,00 200} 2.00 40.00 14,80 14.40] 288.00 328.00
_0 % 3400008 2000 200 2,00 40.00 .- 14.80 14800 29800 336.00
"0+ 360,000 20,00 200 . 200 40.00 1530 15,05 301,00 341004
.0+ 365.819 5.82|, 200 2.00 11.64 16,30] __15.80 © 91.94 10358}
D+ 330.000) 1418 - 200 20 2836 16.60 16.45 73328 261.64
0+ 400000 20,00} 2.00 200 40.00 15.50 1603 321.00 361.00
0 % 420,000} 20,00 200 . 2.00 40.00 114,50 15.00 300.00 340.00]
0 4+ - 432486 12.49 390 . _29s| 36.83 5.60 10.05] 12548 162.32
0+ 440000 751 0870 6.30 4734 240 4.00] . 3006 7739
0+ 4600000 2000 1260 1065 213.00 2.30 235 47.00 260,00
0+ 480.000] 2000 6.80] 970 194,00 200 2.15 43.00 237.00]
0+ 500.000 20.00] 3.00] 4.90 98.00 490 3.45 69.00 167.00
0.+ 52000 2000 2001 2.50 $0.00 1370 930 18600 236.00
D o+ 524703 470 __4.90] 3.45 16,23 820 10950 . 5150 61.72
0+ 540,000 15.30 3.40 4.15 6348 590 7.051. 107.84 171.33
0+ 5501470 10.15 0.0} 170 17.25 0.00 295 29.93 4718
H
i
i
:
=
=
f..
3
T Tl 466.19 150.90 150.90 2763.19 208.10 208.10 3483.47 646,67
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COMPUTATION OF VOLUMES

. KIKUYU JUNCTION : B Slip Road

SLOPE PROTECTION

2.6, 57

- GRASSING _(FILLING) _ . GRASSING (CUT) |
STATION DISTANCE | 'LENGTH | AVERAGE | AREA LENGTH | AVERAGE AREA TOTAL
e m: -l {m) () (m2) {m) (m) (m2) (m32)
0+ 035000 : 0.00 B o
0+ 0400001 - S0 280 L40 100 649 3.20) 1600 23,00
| 0+ 060,000 20.00] 2,10 245 49.00) 490 565 10 162,00
0 + 080000 20,00 2.10 2.10! a200 740 615 12300 165,80
0+ 100000 . 2000 230 210 42,001 520 6.30 12600 168.00
0+ 120000 20.00 5300 3.90 00| 240 | 3.80 o600} 150.00
0+ 140000 | 2000] 000 2.65) 53.00] 000 1.20 2. 72.00
40+ 1600000 . 20.00 0,00 0.00 L000] 000 000] 00 0.00
i. 0+ 172320} 12.32 0.00 0,00 0.00 X . X I 1.t
¢
. % . o
-
1
t S -
RS
{
P S
Totdl - 13732 14.40] 14.40 267.00 26.3() 26.30 478,00 74500




COMPUTATION OF VOLUMES

£

KikUYY JUNCTION:_ C Slip Roa

SLOPE PROTECTION

R R GRASSING _(FILLING) .. GRASSING _(CUT)
'STATION © | DISTANCE | LENGTH | AVERAGE AREA | LENGTH | AVERAGE AREA TOTAL
. o b () Am} {m} (m2) (m) {x) S {m2) . (m?2)
| 0+ cotes0] o ] 0.00 N - ‘ O
.0+ 020000 oas0] 200 100 3300 . 2650 1325l 4638 49.88
0+ 040000 . 2000] - " 200 2.00 4000]° 2000 225 asso0]  s0s.00
0 + 060000 20,000 2.00 2.00, 40.00{ 1660 1830] 36600 . 406.00
L0 % 080000 20,000 - - 200 2.00 40001 " 13.20. 14.90] - 208.00 338,00
0+ 100000 20,000 1.00 1.50 3000 670 995 19900 229.00
0+ 119226 19,23 6,10 3,55 6825 1.60 45| 79.79] 148,04
0+ 1200000 o77| 6,80 645 el 190 ws| o 3s 6.35
0+ 140000] 20.00] . 10:50 8.85 177.00] -~ 000 0951 14900 196,00
0% 1600001 . 20004 - 1290 11.90 238.000 - 000 000f . 000 238.00
0+ 16520 521 120 12.05 62720 000 000 _ . 00 62,72
0+ 180,000 14.79] ©7.50} - 9.35 138331 000 0,00 0.00 1138.33]
0 183000 300} 000 335 5 D00 o0l 0.00]" 1125
~ |Deceleration & . SRR 3 b
Aceleration Lang 235000 i _—
]
1
P
i
4 e} ]
i
B
! 401,50 . 64,40 6440 854,03 86.50 B6.50 1474.52 2328.57

2638






2.7 New National Park Boundary Dike

27.1



QUANTITIES OF NEW NATINAL PARK BOUNDARY DIKE
10m
Am

STANDARD CROSS SECTION

: 4340m
- 4160m

-
-
-

4+960
5+140.

- LOCATION

1. SITECLEARING
e NEW dik§ ) | I_4m(w'ic_ill‘-;.)_ xrdiﬁbrﬁ(l‘éng:th) = 53,240m2

..(Exis;ing dike )~ Y4m(width) 2420m(length) = 33,880m2 Total 92,120m2
2/REMOVAL OF BLACK COTTON SOIL -

 10m(width) x 4160m(length) x 0.6m(Ave.depth) = 24,960m3

3.GRASSING |

 11.21m(width) x 4160m(length) = 46,633.6m2

[4FLLING

{4 +10)m x 1/2 x 2m{bight) x 4160m(length)=58,240m3

27.2



| COMPUTATION OF EXISTING NATIONAL PARK BEOUNDARY DIKE VOLUME

“STATION

DISTANCE

SECTION

(**)

HIGHT OF VOLUME
 EXISTING *)
EMBANKMENT : _

o ) - ) (n2) (m3)

0+ 700.00] | 1.60 12.43] e
0+ 0000 160 1243 }

1+ 0.00]© ... 200.00 1.00|_ a2l

1+ 10000] 100.00 1.80 14.52|

1+ 18000 80.00 0.60 43
1 74000) 56000 _ 1.60 124

1+ 880.00) 14000} 100 7.1
i+ 96000 $0.00 1.20 8.7
2+ 4000 8000 1.20 873 )
2 6000~ 2000 1.20] 873 17460
2+ 58000 52000 140, 10.50 5,460.00]
2« 70000} 120.00 1.20 873 104760
24 86000)° 160.00]. 1,30 9.60 153520
3 0.00 14000 1.00 712 996.80)
T3« 14000] 14000 0.80 se1l o 193.80)
3+ - 20000] 60.00] 2.00 1627] . 1006.20]
3 4 66000 460.00] 120 87 _amsgol
3% 746.60 - '30.00 1.20 873 . 69840
340 _' g_éo.od - '-'180.00 .00 702) 128160
44 -15_0.901 B 240.001 0.70 5.01 :1.2'01.209'
 4_ o :20'6._06 e - 40.00 1.40] 10.50 420,00
4+ aepool 260.00 1.30 9.60

4+ so000] 40000 120} 8.73
4+ 56000 60,00 1.50 11.45

4+ 66000] 100,00 0.80 5.67

476000 100.00] 1.00 7.12

4+ 80000 4000 60l 1243
4 96000) 160.00] - 1.00

‘ _TOTALEV | |

A ) SR The‘SECtEonS-WEr'e'caIi:uiated useing the estimated standard section as shown .

: _(*%) The Volume is o be included in black i;btion soi] volume of ;he Main road.

1

273







~ 2.8 Railway Embankment

28,1



SCHEDULE OF QUANTITIES FOR RAILWAY EMBANKMENT '

CITEM

UNIT| QUANTITY REMARKS
__SITECLEARIG m2 5349.6| INOPENCOUNTRY
_REMOVAL OF TOPSOIL m2 4,560.7| (456.1m3 ) ]
] FILL!NG m3 6,930.4 e
. GRASSING (INFILL AREA) 2 3,362.8 S

2.8.2



COMPUTATION OF RAILWAY EMBANKMENT CLEARING AREA

_-STA'T_I'ON |

" DISTANCE

LENGTH

AVERAGE

28.3

AREA
| (m) (mn2) (m2) (m3)
0+ 000 5 | |
0+ 2000 20.6} 00 00 00
0+ 4000] 200 8.0 4.0 80.0
0 _6Qﬂ0 _ 20| 10.0 90 1800]
O+ 8000 20.0 125 3 225.0
0+~ 10000| 200 13.0 128 255.0
0+ 12000 20.0 14,5 13.8 275.0
0+ ' 14000 200] 175 160 3200
| o+ 16000 200} 175 7.5 3500
0+ 18000 200] 200 188 375.0
D+ 20000) 200] 20.0 200} 400.0|
0+ 2039 40 20.0 200 192
0+ 22040 160 00 10.0 1604
0+ 24000} 20| 0.0 o0] 00
1 o+ 26000 20.0] 215 138 2750
0+ 28000 20.0 19.5 25 4700
0+ 30000] 200 18.0 18.8] 375.0
'0_+ 32000 _20.0} 16.5 17.3 345_.0
0+ 34000] 200] 14.5 155 310.0
04 . 36000 200 145 145} 2900
0+ 38000 200 115 130 260.0
{0+ o000l 200 105 10| 2200
0+ 42000 20,0} 0.0 5.3 105.0
 TOTAL 5,349.6



© COMPUTATION OF RAILWAY. EMBANKMENT REMOVAL OF TOPSOIL

2.8 4

 STATION | DISTANCE LENGTH AVERAGE AREA
. (m) (m2) {(m2) {(m3)
0+ 000 | | |

0+ 2000) 20.0] 00 0.0 00
0+ 4000 20,0 6.0 300 60.0
S0+ 6000] 200 8.0] 7.0 140.0}
0+ 8000 20.0] 10,5 9.3 185.0]
0+ 10000] 200 11,0] 10.8 215.0|
0.+ 120,00 _200) 12.5) 11.8] 235.0
0+ 14000 200 15.5 14| 2000}
0+ 160,00} 20.0]: 15.5 15| 310.0
0+ _ 180.00 200 155 15.5. 3100]
| o+ 20000 200 15.5 155 310.0
O« 20396 _40] 15.5 15.5). 614
0+ 226-@ : 16.0 00] 78] ‘ *24-3
Lo+ 24000 20.0 00 00] 0.0
0+ 26000 20,0 25.5) 128 255.0
0+ 28000] 200 17.5 215 430.0
0+ 30000 2000] 160 16.8 335.0]
0+ 32000 200 145 15.3 205.0
oy 340000 0] 125 135 270.0
04 360.00] 20.0 12.5 12.5| 250.0f
0+ 330.00] 200} 9.5 1.0 2200
0+ 40000 200} 8.5 90 180.0
0.+ 42000 20.0 00 4.3 85.0
CTOTAL __|(NFILL VOLUME 456,1m3) 4,560.7



COMPUTATION OF RAILWAY EMBANKMENT VOLUME

STATION

DISTANCE

: .SECTION

AVERAGE

2.8.§

VOLUME
| SECTION:
S __Am) (m2) (m2) (m3)
0+ a0 B

0+ 2000 20.0 0.0 00 0.0
0% 4000| 20.0 3.6 1.8 36.0
0+ 6000} 200 43 42 84.0
0+ 8000 200 8.8 6.8 136.0
0+ 10000 20.0 1.3 101} 2010
0+ 12000 - 200 15.8 13.6 2710
0+ _ 14000) 200 2.4 20.1 402.0
0+ 16000 20.0 27.0 953} 514.0
0+ 18000} 20.0 2.5 23] 565.0
S0+ 20000 20.0 295] 29.5 590.0
0+ 20396 40! 29.5 295 116.8
0. 22000 160] 0.0 14.8 1236.6
0+ 24000| 200] 0.0 00 00
0+ 26000] 20.0 435 218 435.0
1 o+ 28000 200 33.0 383 765.0
0+ 300,00 20.0 28.0] 30.5 610.0
0+ 32000 200] 26.0 27.0 540.0
0+ - 340.00| 200 21.0 2.5 4700
0+ 360,00 200 12.9 19.5 389.0
0+ 38000 200 12,0 15,0 299.0
0+  40000] 20,0 7.5 9.8 195.0
0% 42000) 20,0 0.0 3.8 75.0
 YOTAL 6.930.4



COMPUTATION OF RAILWAY EMBANKMENT GRASSING ARFA

28.6

|- sTaTion DISTANCE LENGTH AVERAGE AREA
| (m) (m2) (m2) (m3)

0+ 0.00 |
0+ 2000 200 0.0 0.0 0.0
0+ 4000 200 5.0 2.5 50.0
0+ 6000 20,0 8.0 6.5 130.0
0+ 80000 20,0 7.0 15 150.0
0+ 100.00 20.0{ 7.0 7.0 140.0
0+ 120,00 200 8.0 7.5 150.0
0+ 140.00] 20.0 13.0 10.5 210.0
0+ 16000} 200 11s] 123 245.0
0+ 18000 200 1.5 115 230.0
0+ 200000 20.0 115 1.5} 230.0
0% 20396) - 40 15.5 13.5 53.5
0+ 22000 16.0 0.0 7.8 124.3
0+ 24000 20.0 00 0.0] - 00
0+ 260:0_() ' 200 15.0 7.5 150.0
0+ . 280.00] 200 13.0 14.0 280.0
0+ 30000 200 12.0 125 250.0
0+ 32000]. 20.0 10.0 11.0 220.0
0+ 34000] 20.0] - 8.0 90| 180.0
0+ 36000 20.0] 9.0 85 170.0
0+ 380.00 200 8.0 8.5 170.0
0+ 40000 20.0 75 7.8 155.0
04 42000 200 0.0 38 75.0
TOTAL 33628
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0y tdoo

PH < 2634832
GHf > 2032700

0+ 220000

i+ 205409/
GH = 2028.6500
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Gt = 2632300
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D 200D
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1
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D# 260000

P 2033797
G 2032360

7“ z4o<w
/Dﬁ 2033?44 '
G = 2024800

i S

D7 Jw;bao

| PHe 2023270
-Gt x 2027600

D} 280,000

PH 2053480
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.

Sp .

0%,
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2.9 Spoil Bank Volume_ at Mombasa Ro'a,d' J uncﬁion

2.9.1



-SCHEDULE OF SPOIL BANK VOLIIMES

__THE BANK BETWEEN F SLIP AND MAIN ROAD

T LoCATION. © VOLUME REMARKS
o (m3)
THE BANK .BE,TWEEN A SLIP AND B SLIP ROAD | 124790 o
THE BAN&EE’E\VEEN B SLIP AND MAINROAD 51;5(;— ) ]
| P BA&k BETVQEE&.Q s;;p AND D.s.u_P ROAD 12800, D
THE?]I?.AI:Q.K émwaﬁnn_sw AND MAINROAD | rang -
] ...THE. BAM_(-EETW;;«:ENE _SILI,II-P AND F SLIP ROAD 14,4880 T ]

293331
- THE BANK BETWEEN G SL}P'ANt}_ MAIN ROAD 8,170.8
 TOTAL 165,921.7 '

29, 2



COMPUTATION OF SPOIL BANK VOLUME AT MOMBASA JUNCTION

THE AREA BETWEEN A SLIP AND B SLIP_

STATION

DISTANCE

SECTION

{m2)

AVERAGE
SECTION

VOLUME

(m3)

ol

(m)

(m2}

0+ 160

40,0

125,

6.3

250.0

0+ 200

00

3.9

8.2

3280

0+ 240]

40,0}

21.5

12.7

508.0f -

0+ 280

20.0|.

16.1

18.8

376.0

04 . 300

20,0}

253)

0.7

4140,

S0+ . 320

200]

46.5

35.9

718.0

102.1

74.3

1.486.00

T

200

216

Lios  360]

0+ 380

00|
20.01

| 341.0]

263.7

302.4

44310

Lo+ aoof

200

160.9}:

2123

6,047.0{
4,246.0

0k a20|

200

. 78|

124,41

2487.0

310

- 5 _0__«4_~ 440

200

594

1,188.0

CTOTAL

22,479.0

2.9,

3.



" COMPUTATION OF SPOIL BANK VOLUME AT MOMBASA JUNCTION
THE AREA BETWEEN B SLIP AND MAIN ROAD

29.4

'STATION DISTANCE SECTION  AVERAGE VOLUME
| | SECTION
- {m) . (m2) {(m2) {m3)
(CHLOH80) - |
0+ . 1 L ,
19] 3.0[ 663.7 331.9 2,654.8
] 200 942.5 803.1 16,062.0
s 200 793.4 868.0 17,350.0
9] 200 4428 61%.1 12,362.0
89 . - 10.0 109.8 276.3 2,763.0
_TOTAL 51,200.8



COMPUTA r ION OF SPOIL BANK VOLUMF AT MOMBASA JUNCTION

THE AREA BETWI:EN c SLIP AND D SL]P

STATION DISTANCE SECTION AVERAGE VOLUME
- SECTION
(my (m2) {n2) {m3)
S04
40 20.0 316 18.8 376.0
60l 200 7809 159.3 31850
80). 200 7.8 159.4]. 3,187.0 -
100 20,0 201.0 119.4 2,388.0
120 200 180 109.5 2,190.0)
140}, 200] 38.8 284 568.0
160 200| 19.0 28.9] 578.0f
180 20.0| 5.5 12.3 - 2450(
200 200 19 3.7 74.0]
_20] 2000 39 29] 580
 TOTAL 12,849.0




' COMPUTATION OF SPOIL BANK VOLUME AT MOMBASA JUNCTION

 THE AREA BETWEEN D SLIP AND MAIN ROAD

1 STATION 'DISTANCE SECTION AVERAGE VOLUME
| SECTION |
_ R (m) (m2) (m2) (m3)
- (CH.0+480) o .§~‘. : .
0+ 10 B
. 100 366.0 183.0 1,830.0
40} 20.0] 535.7 450.9 0,017.0
60| 20,0 510.1 5229 10,458.0
80| 200 3449 4215 85500
100 20,0 192,0 2685 5,360.0
ol 200 25.7 1089 2,177
| RN 37.401.0

28.6



COMPUTATION OF $POIL BANK VOLUME AT MOMBASA JUNCTION

THE AREA BETWEEN E SLIP AND F SLIP

SECTION

29. 7

STATION " DISTANCE AVERAGE VOLUME
| o SECTION
. | . (m) (m?2) (m2) (m3)
0 20} - - |
' 40 200] 52 26 52.0
60 w0 4.0 46 920
80 - 200] 50 45| 90.0
100 20.0 104 7.7 154.0
1200 200} 10.9 i0.7 2130
140] 2'(“),:0'.'; 14.4 -12.7 253.0]
160 200 17.0] 157 3140]
C1g0] 200] 213 222 4|
200 - 200] 22 248 495.0]
- 220 200 3715 209 50700
240} 200 141.0 893 17850
o ..‘TOTAL ,_ 4,488.0



|  COMPUTATION OF sﬁou,,- BANK VOLUME AT MOMBASA JUNCTION
THE AREA BETWEEN F SLIP AND MAIN ROAD

29. 8

1 STATION DISTANCE SECTION AVERAGE VOLUME
L SECTION
. (mj (m2) (:ﬁ?.) {m3)
(CHLO320) | | | |
|| - o n
o 20 406 203.0 4,060.0]
50} 20 394,5) _400.3 8,005.0} -
70| . 20 3495| 372.0 7440.0]
o0 _20] 2229| ° 286.2 57240
o) 20| 03] 1666 3,332.0
sl 14 ol 55.2 7721




_ COMPUTATION OF SPOIL BANK VOLUME AT MOMBASA JUNCT ION .
: THE AREA BETWEEN G SL]P AND MAIN ROAD

~ STATION DISTANCE SECTION AVERAGE VOLUME
SECTION:
el . (m) (m2) __(m2) (m3)
lecroeey .
| ;:‘0# : ] . _
e V. 5 75,5 137.8 688.8
22 10 246:1 260.8 2.608.0
3 10 170.5 208.3 2,083.0
ol 10] - 799} 1252 1,252.0
52 10f_ 571 68.5 685.0)
72 20| 13.1] 35.1 702:0
92 20 2.1 76 152.0]
._1
CTOTAL 8,170.8

2.9.

9.
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1'650.0
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| 650.0

1650.0

“THE BANK BETWEEN A SLIP AND B SLIPROAD  * CROSS SECTION Scale 1:500
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*THE BANK BETWEEN B SLIP AND MAIN ROAD

'LOCATION OF CROSS SECTION (Not to scale) -

29,12



0+ 480

120

168500 _ e s ' 16500

100

16500 'f'_ e - - — : 'L_" o ’ | - 1 650.0

_391'

16500 1 6500

60

16500

'i‘“f““*“““*\gg\ | | | 6500
T T

40

16500

 f“““_M*5s\ﬁ\\ - ' 16500

- T T« | NS |
les00 - . : L T b o \\\3\&**~a\\h | I | 650.0
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THE BANK BETWEEN C SLIP AND D SLIP ROAD.

LOCATION OF CROSS SECTION ( Not to scale)

2.9. 14
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1 650.0
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