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Calculation Sheet

pipe Culvert (Dia.300mm)
1. Excavation (m?) 2%
1.1 Soft Material
: . : Soft Material -
- Volume = (0.30_—4—0.30) x D' x Length
1.2 Hard Material
' Hard Material

Volume = (0._30+0.30) x D" x Length
2. Pipe Culvert (m)
3. Class 20/20 Cancrete (a )

Volume = ((0.67 x 0.62)-0.152-3.14 x 0.185%) x Length
150

620

™\ CLASS 15/20 CONCRETE

670
Pipe Culvert (Dia.600mm) K
1. Excavation (m3) . o
N _ Soft Materiat
1.1 Sofi Material
Volume = (0.604—0.30) x D' x Length
L ' Hard Materia

‘1.2 Hard Material
Volie = (0.60+0.30) x D" x Length
2 Pipe Culvert (m) |
3, Class 20/20 Concrete () _
Volume = {(0.85 x 1.00)-3.252-3.14 x 0.350%) x Length

i

250 D 250
s -
8 a
o
W W _

: SPUN CONCRETE PIPE

a "CLASS 15/20 CONCRETE
- p—

900
A=0.60m
B=005m
C=085m
D =0.35 th
E=100m
F=0.60m
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Calculation Sheet

e

Pipe Colvert (Dia,750mm)
1. Excavation {m3)
1.1 Soft Material _
Volume = (0.75+0.30}'x D' x Length
" 1.2 Hard Mater;al
Volunie = (0.75+0.30) x D" x Length
2. Pipe Culvert (m)
3. Class 20/20 Concrgte (m3)

IR

Soft Materjal

Hard Material

1.2 Hard Material B
Volume = (0.90+0.30) x D" x Length
2. Pipe:Cﬁlvert ()
3, Class 20/20 Concrete (n8)

250 o

250

Volume = ((1.18 x 1.33)-0.252-3.14 x 0.5142) x Length

——— SPUN CONCRETE PIPE

CLASS 15720 CORCREVE

§50

1050
Volume = ((1.02'x 1.17)-0.25.2-3.14 X 0.4352) x Length
250 6 .- . 250G
_ 7/ RN A=075m
' l/ A B =0.06 m
v / //f: SFUN CONCRETE PEPE gz E}g%:’?}
‘W / E=117m
[ /‘7/’;’;// p /% CLASS 15420 CONCRETE F=077Tm
c T
Pipe Culvert (Dia.QOOmm) T
1. Excavation (m3
avation (m?) Soft Material
1.1 Soft Material
‘Volume = (0.90+0.30) x D' x Length
Hard Material

1200

TRTO®E>
By nan
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Calculation Sheet

Pipe Culvert (Dia.1200mm)

1. Excavation (m?) Iz
1.1 Soft Material o
o : ST Soft Material
Volume = (1:20::0.30) x D' x Length
" 1.2 Hard Material .
Hard Material

Volurr_le = (1.20+0.30) x D" x Length
2, Pip_e_ Culveit (m) _
3. Class 20/20 Concrete (m)
Volume = ((1.50 x 1.65)-0.252-3.14 x 0.6752) x Length

T 250 ) 230

|

SPUN CONCRETE PIPE

0
- l bs“\\ -

—— CLASS 15/20 CONCRETE

v

1500

TmON® >

Buogin e
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| i

Calculation Sheet

Pipe Culvert (2 x Dia.QOOmm)

1. Excavation (m3) o : Wé
l 1 Soft Material
. Soft Material
Volume = (2 X 0 90+0, 15+0 30y x D x Length
1.2 Hard Material
Hard Material

Volume = (2 x 0.90+0.15+0.30) x D" x Length
2. Pipe Culvert (m)
. 3. Class 20/20 Concrete (md)
 Volume = ((2.53 x 1.34)-0.25%-3,14 x 0.5142 x 2) x Length

._23’ "o ) 280
ol | n a&&é N
72 777

130

2250

SPUH CONCRETE PIPE

CLASS {320 CONCRETE

TmoOOE >

[ TR T A 7

Ce=oNoo

[v]
" Pipe Culvert (2 x Dia,1200mm)
1. Bxcavation (m) : PZa
1 Soft Material . . Soft Material
. Volume = {2 x 1.20+0.15+0.30) x D' x Length
1.2 Hard Material |
' Hard Material

Volume = (2 x 1.20+0.15+0.30) x D" x Length
2. Pipe Culvert (m) |
3. Class 20120 Concrete _(rn3-) :
Volume =.((3.17 x 1.66)-0.252-3.14 x 0.675% x 2) x Length

2% B B 250

250

2850

&
=

8 m

] —'

RIS,

130

—1

oo 2 b
-]
=

o
~1
EJ

SPUN CONCRETE PIFE

Mg nW e
Uwogonono

:‘-“'—‘ML&)C’.‘H—‘
Jue X8
[= e
235

CLASS 5720 CONCAETE

53.18







5.4 Inlet/Outlet
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it

UNIT

REMARKS

ITEM CALCULATION QUANTITY

1!,19;/Oullet _____________ e .
]Excavauon ____________ B B 3 I -
llSoﬂ Matenal | B T 2069384
1 2.Hard Matcnal e D Tt
%,c_iﬁsﬁf_zé;@@ie“iif__ T s
L?_- - - ——— e —-— ——— e _

n —' o - 1 ___ -

m3
m3

m3
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Calculation Sheet

| s

O:ufl:elﬂngat (for Dia.300mm pipe cuivert)
1. Ex_éava'tion m3
(1 1:770 x 1.035/2 x 1.670 = 1.530
(2) 1,600 x 1.670x 0,150 = 0401
(3)0.750 x 0300 x 1:670 = 0.376
., . Total 2,307 m3 /no,

2, Class 25/20 Concrete (m?)

(1) 1.070 % 0:450 x 0.150 - - 0072
@ - o
(3) 0.850 x 1.(_)70 x 0.150 o T =0.136
(4 1..07:0. x (0.485,—!-0.300) x 0.150-0.185 x3.14 x 0.150=0.110
| (5) (0.485+0.300+0.300) x 0.850/2 x 0.150 x 2 = 0.138
Total 0.457 m fno.
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' Calculation Sheet

| Oullétﬂhlet {for _Dia.'6(')0mm/Di'é1..7_50mm/Dia.()OOmmeia.l?,OOmm pipe culvert)
1. Excavation (m3) s
(1') (€0+0.550)/n x (G+2 x 0.550 x tan(O))+(G+(2 x 1+1.6) x tan(0)) x (I-1+0.300)/n) x (140.25)/2) x 1o,
. (2"')_ ((Q-1+0.300)/n x (G+2 x H+2.6)) % (1-1+0.300)/2) x no.
(3) (((G+1.1 x tan(0) x 2+(I+1.1) x tan(0) x 2) x (1,172 x 0.250) x o
{4 (0.750 x 0.850 x (G+2 x H+2.6)) x no.
2. Class 25/20 Conc_'rele (nﬁ) |
W (K x Tx 0.250) X no.
(2) (1-M) x L. X 0.250 X 2) x fo.
() ((G+2 x H42 x M)+(G+2 x M) x (0.250+1)72 x 0.250) x no.
(@) ((Q x G+Q x (G+2 x M))/2 X 0.250-((A/24BY x 3.14) x 0.250)) x 1o
5) (@+Q)f2 x Px 0.250) x 2+M x 0.250 x L) x no.

ﬁ
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Calculaiion Sheet

e

Outletjlnlet (for 2 x D1a 900mm/ 2 x Dia, 1200mm pl]}e culvert)

1. Excavation (m3)
(2 (((-1+0.300)/n x (G+2 x H42.6)) x (1-+0.300)/2) x no.
(4) (0.750 x 0.850 x (G+2 x H+2.6)) X no.

2. Class 25/20 Cdﬁcreté {11_'13) '

() K x1Ix 0250)'56 no.
(23 ((1 M)xl,x0250x2)xno

(5) (L+Q)/2 % P x 0.250) x 2+M x 0.250 X L) x no.

4
hass 2320 comanr; @

'(3) (((G+2 X H+2 X M)+(G+2 x M)) x (0 250+I);’2 x 0.250) x no.
(@) (Qx G+Qx (G+2 x M))2 x 0.250- ((A24B) x 3.14) x 0.250 x 2)) x no.

£}

(3) (((G+1.1 x tan(0) X 24(1+1.1) x tan(0) x 2) x (1+1.1/2 x 0.250) x no.

=1

L.

£ (4}

5)

(1) ((1+0.550)/n x (G+2 x 0.550 x tan(O)HG+(2 x 1+1.6) x tan(0)) x (I-+0.300)/n) x (1+0.25)/2) x o,

238,
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3.5 Gulley Pot

5.5.1



UNIT

REMARKS

ITEM CALCULATION GUANTITY

GulleyPot -~ . .

LExcavation _ _ p o o e —

1.1.Soft Material ) - e e
S - S ~179.670
1.2.Hard Mateial ST - e R
T o e L 8100
3 Closs 2070 Goncrete | —— B
s G || e
rgﬁoncre“te C_g!f_:_l‘____ _ : “_ i 7___7 Y T i68600!

m3

m3
m3'

nos.




Guiley Pot Schedule

BCL Chainage - [ ‘Type | Soft MalcEr?:laval‘-ilg?d Materi G 20020 Oraed Conerele
: _ aterial Concrele Crushed Stone Cover
NO| . _ (m3) (m3) (m3) {m3) (No.)
1 |CHO : +300000 ¢ - 1} 0.000 0.000 1.287 0.416 4
2 JCHO  +820.000 il -4.930 0.000 1.250 0416 4
-3 1CH.G  +200000-1 - 1 5440 0.000 1728 0416 4
4 {CH.6  +520.000 111 0.000 0.000 1.34} 0.640 0
5 ICH.7. +028.438. i 0.000 0.000 1.714 0416 4
6 (CH.7 - +450.000 | 2.380 0.000 1.603 0.416 4
7 1CH.8 . +000.000 i 5.100 0000 1.363 0416 4
8 [CH.8 +180.000 I 7.480 0.000 1.887 0416 4
8. |CH.8 . +400.000 I 5.100] . 0000 1.284 0.416 4
10 '|CH.8 - +880.000 -1 4.760 00080 1.284 0416 4
11 |[CH9 +340.000 1 2040 0.004 1.543 0.416 4
127 JCHO 4800000 ) 1 7.480 0.000 1.909 0.416 4
13 |CH.11 +100.000 11 0.680, 5100 1.250 0.416 4
14 JCH.12- +555.218 1 5.300 0.000 1.300 0,416 4
15 {CH.12 +900.000 1 2.040 0.0060 2011 0.416 4
‘16 {CH.13 +484.164 1 5440 0.000 1418 0416 4
17 §CH.13 4760000 | . 1 2,040 0.000} 1.298 . 0.416 4
-18 {CH.14 +595.083'] . I 5.440 0.000 1417 0.416 4
10 ICH.14 4865086 ] "1 _5.100 0.000 1.284 0416/ 4
20 |CH.15 +160.000 I 5.100 0.000 1.286 0.416 4
21 |CH.IS 400000 |- 1 5440 0.000 1.285 0416 4
22 |CH.15 +440.000 1 5.100 0.000] . 1.284 0.416 4
23 |CH.AS +700.000 I 5.440 0.000 1.284 0.416 4
24 JCH.16 +100.000 1 - 5.440 0.000, 1.339 0416 4
25 JCH.16 +400.000 -1 5,440 0.000 1.339 0416 4
26" |CH.17 +717.493 ] 5.440 0.000 1.284 0416 T4
27 |CH.I8 +580.000 | 1 5.100 0.000 1.284 0.416} 4
28 JCH.18 +820000 ) :I: 5.780 0.000 1.402 0416 4
.29 1CH 19 +020.600 ) 0.000, (0.000 .1.284 0416 4
30 [CH.19 +665.167 i 0.000 0.000 1.658 0416 4
31 ICH.19 +900.000 1 5.780 0.000 1413 0416 4
~32 ICH.20 - +120.000 { © 3401 0.000 1,284 0416 4
33 {CH.20 +340.000 1 -0.000, 0.000 1.831 0416 4
34 1CH.20 +600.000 I 0.000 0.000 1.956, 0.416 4
35 1CH.21 4060000 | 1 0.000 0.000 1,284} 0416 4
36 [CH.21 "+600.000 | 5440 0.000, 1,284 0416 4
37 [CH.24 +280.000 | - 11 5.440 0.000 1.250 0416 4
38 [CH.24 +700.000 I 5.780 0.000 1.368 0416 4
39 [CH.25 +248062 | . 1 5,180 0.000 1.368 0:416] . 4
40 |CH.27 +740000 | il 5.760 0.000 1.282 0.640 0
41 [CH.27 +800.000 ] 5.440 0.000 1.446 0416 4
42 ICH.28 +040.000 1 - 5780 0.000 1.452 0416 4
43 '|CH.28 +260.000 1 - 7140 0.000 1,788 0.416 4
A4 TCH 28 +380.000 1 4,760 0,000 1.284 0.416] 4
179.670] 5.100] 63.195 18.752 168

Total .
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Calculation Sheet

Guliey Pot (Typg—l)
L. Excavation (m3)
1_.1 Soft Ma_terial
 Volume = 170 x 2,00 x ' x no.
1.2 Hard Material '
"~ Volume = 1.70 x 2.00 x D" x no.
2 Class 20/20 Concrete (m? )
Volume = (.10 x 1.40 X 0.20+((1.40 x 1.10)-(1.00 x 0.70)) x D-(0.525 x 0325 x 0.20) x 2-3.14 x 0,3052) x no.
3. Grated.Crushgd:Stone ()
' Volume=1.30 x 1.60 x 0.20 x no.

4. Concrete Cover (n0.)

Number = 4 % no,
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Calculation Sheet
- Guiley Pot (Type-11)

" 1. Excavation (m3)

1.1 Soft Material’ _
Volume = 1.70 x 2.00 x D' x no.
1.2 Hard Material
Volume = 170 x 2.00x D" x no.
| 2. Class 20/20 Concrete (m.3 )
Volume = (1.10 x 1.40 x 0.20+((1:40 x 1.10)-(1.00 x 0.70)) x D-(0.525 x 0.325 x 0.20) x 2-3.14 x 0.3052) x no.
3. Grated Crushed Stone (i )
" Volume =1.30 X 1.60 x 0.20 x no.
4, Concrete Cover (no-.) |

: 'Numbér =4 x no.

L

o - _{.CLASS 20420 CONCRETE
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3 o
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Calculation Sheet
Gulley Pot (Type-1it)

1. Excavation (m?)

1.1 Soft Material |
‘ vam% =2.40 x 2.00 x D' x no.

1.2 Hard Material

Volumé = 2:40 x 2.00 x D" x no.
2 Cllass 20)'20 Cﬁntrete (m? ) _
Volume = (1.40 x 1.80 x 0.20+((1.40 x 1.80)-(1.00 x 1.40)) x D-({0.50+1.00) x 0.50/2) x 0.20 x 2-3.14 % 0.3052) X no.

3 Grat_ed Crushed Stone (n13 ) | |

 Volume = 130 x 1.60 x 0.20  fio.

4. Concrete Cover (no)

Number =0 x no.
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[a] P . . -
g =
s A 1 ) _cLa8s 20/20 CONCRETE
N Y
[o] o .
9§ —S’;
\.\\ L.
3
[ ) Lk
) {- ,._._"’d"' ‘_{t_l
g IR
100]. {200 1400 20d loo
Co 1 800
200 _ 1400 200 200 1 Goo 200
' 250 300 250
, ]
‘{ - o _\.;7
o o) &
c I ALV \
. & \\ v s !/ KO .
s o vil I 28
- i
I T -
Zl
E .
5
_ 3 AW
o T La : '3 1] v "
(s} . .
b5 I.( ,// : (;&/{ ti]/ L?”

GULLEY POT (1)







5.6 Gabion

56.1



UNIT

REMARKS

TTEM CALCUTATION QUANTITY
@@g__w . e : . . o
LExcavation | e 577500
@55565— I B
e (=300mm) | T T ]
ARBI | e
e rabie 7 T T 335000

m3
m2
m2
m3

m2'




Cal(ﬁulation Sheet

o s

Gaﬁion. . _
1. Excavation (m?) _
(1) Volume = 3.00 x 4. 50/2& 50.00 = 337.50
(2) Volume = 2.00 x 4.00/2 x 60,00 = 240.00
2 Gabmn 1=1000mm (m?)
(1) Area = 5.00 x 50.00 = 250,00
(2) Area = 3.00 x 60,00 = 180.00
3. Mattress, t=300mm (m2)
(1 ) Area = 4.00 x 50.00 = 200.00
(Z)Area 0.00 x 60 00 = 0.00
4. Rock Backﬁu (m3) N
(1) Volume(Gabion) = 250.00 x 1.00 = 250.00

(1} High Bank (CH.26+320)
2

. 0 :
.. Gabion
. 1,000
@sﬁgm_% -ﬁ . |
Filter Fabric__ %@Wﬁs

L 4,000 |

{2) Kikuyu Town Junction A-Slip Road
(CH.27+810~CH.27+870)

* Volume(Matiress) = 200.00 x 030 = 60.00 3.9
(Gabion) = 00 = _Rockfill
(D) Volume(Gab.lo.n) 180.00 x I.QO lSQ.OO _Qc—ll(}_: q Gabion
Volume(Mattress) = 0.00x 0.30= 0.00 i . .
R o _ =5 Filter Fabric
5. Filter Fabric (m?) =
(1) Area =430 x 50.00 = 215.00 |
(2) Area =2.00 x 60.00 = 120.00 .
L
=
i
g
iﬂﬂﬂ 1000 : 1000} 1000
<
<l
S
Labion,
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5.7 Mattress

5.7.1



UNIT

REMARKS

_ _ITEMf CALCULATION QUANTITY
Matress o f B} N .
ILMawessfor . - 13.0x5.0x15 T Toas o0

'Dram(tESOOII]m) o _ e B T
[2-Rockfl fsx03 T 67.500

m2

- m3




Mattress Schedule

Chainage Location Mattress Rockfill Remarks
I T DU {m2) . (m3). _
“CH.7+ 20.000]  Right 15.000 4.500
- CH.8+ 250.000] . Right 15.000 4,500
CH.3+ - -~ 940.000] " "Right 15.000 4.500
CH.9+ 783.604|  Right 15.000 4.500
CH.11+ - 240.000] - Right 15.000( 4.500
-~ CH.12+ 400.000] - Right 15.000 4.500
CCH.13+ ' 400.000] Right. | 15000 4.500
CH.17+ 360.000f ~Left 15.000 4.500
CH.18+ 160:000] ~ Left 15.000 4.500
CH.18+ ~~ 360.000| Left 15.000 4.500
CH.19+. 60.000{ . Left 15.000 4.500
CCHA94 . 5200001 - Left 15.000 4,500 -
CH.20+ 220.000F  Left 15.000 4.500
‘CH.22+  380.000] = Right 15.000 4,500 .
CH.0+ - 260.000[  Right 15.000 4.500|Ngong Rd. J/C Approach Rd.
Total 225,000

573

67.500




3.00 x 5.00 x no.
3,00 x 5.00 x rio. x 0.30

2. Rack Backfili (m3)

Vohime

1. Mattress for Drain, t=300mm (n2)
Area

Calculation Sheet
Mattress

S Aol Ky
CIIEH NI I A A0S
ettt et te e tetet

0t e et b tet!

etetatelelel

%
SO
Jajateleless

Variable

113

Min, 1000 m,

eteletelelaioiels, SR
R R REARL
S lepiateistaTetaisisitielviely

LV A o . TR

Matress
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5.8 Subsoil Drain

5.8.1



UNIT

REMARKS

r TTEM CALCULATION QUANTITY

| Subsoildrain  ° V.

(MEreavation Q6x06x0265 T T s ao
2Rock Backfill - | 06x06:0.1x0.1x 314161265 T diggs
Shierfabe[06dniags T e

| 4 Pipe (zoo,mlﬁ Dia) - j:i’iﬁs’ T T 265,000

- m3

m3

m2




Calculation Sheet

Subsoil Drain B

L Ex‘cavatiOn:(mi!) ‘
Volume = 0.60 x 0.60 x Length

2. Rock Backfill (m3)
Volume = 0.602 -0.102x 3.14 x Length

3. Filter Fabric (n?) |
Area=0.60 x 4 x Length

4, Pipe, Dia;'ZOOm'm {m)

600

200 mm # PVC PIPE

600

=

wo |

Subsoil Drain

5.8.3
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5.9 Drain at Busbay

5.9.1



UNIT

REMARKS

ITEM CALCULATION QUANTITY
Drain atBtisbay b _N
t Concrete KerbInlet [2x2x8 o - e 3'2760'0
2PrecastInake  f2x2xg o e 5000
Channel Block| = T R I
EConoreie Drain JExEx 1SN T e

- Nos,

0| nos.

om
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" Details of Drain at Busbay

: ta

‘CONCRETE DRAIN

CONCRETE KERBIHLET

A N

!

125

--.-—‘\:-'—.

1.
1

150

¥ 6 AT200C:C

REINFORCEDR CONCRETE COVER

I .
) [v]a) 50 100

150

SECTION A=A~

NEONCRETE CLASSIS

-$LAB (395™™ W1 DE )

“PRECAST 1NTAXE

CHANHEL BLOCK

GO0

SHOULDER MATERIAL

SLOPE SAME
AS SHCULDER

100

e |

FRONT ELEVATION

L 400 [
cl

- SECTION E—-E

150

125

CONCRETE KERB INLET
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5.10 Drainage Pond

5.10.1



ITEM

CALCULATION

Drainage Pond '
1.Excavation

1.1.Soft Material

1.2.Hard Material AH_ “

1.3.Top Soil _

QUANTITY

UNIT

REMARKS

GHSHISESAsp T

et T

1-4_-Crljeé£iﬂg;_w

I -

2.Earth Dike

3.Grounted Stone

| 0o T

) B ibrianiofan s

e 0000
. 3721000

(2) (142X V3)x241x2x24(2%/5%2)  =23.889

Pitching(150mm) __

=30.286

(3) 7.826x(14+2x0.2x0242x3)

4.Grassing .

Tx6

5. Mattress(300mm)

6.Rockfill

7x6x0.3 -

. 9076500

. 4,225000(

70800

__logaso|’

1,527.424]

m3
'm3
m2
m2

m3

m2
m2

m?2

3
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TRACED
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FRONT ELEVATION -

' DETAIL OF "¢

"SCALE 17 100

REVISIONS.

DESCRIPTICGN

5 50

MATTRESS

C 5200

JAPAN INTERNATIONAL
COOPERATION AGENCY

o AT A XA A R A R LR

7 Q00

b CHIEF ENGINEER (RGADS)

:I'I I .

1577.0

\977.0

35000 /.. 000 N\2000
i
~ 2 f“‘):?
2 T§I [V I
. 0
~ Nwarreess
<

SN

S MA
¢ A-A SECTIONN_

RS

—

5;-1"

Ny 150m™ GROUTED

o STONE PITGHING
S
1000

- a009

15070 GROUTED
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- " FRONT ELEVATION -

" DETAIL OF "D .
. oseaginog

J SEN SUPT, ENG. (DESIGN):

¥ CHIEF SUPT. ENG. (DESIGN)

SUPT. ENGINEER (DESIGN)

B PROJECT ENGINEER

“less

 SCALES

SCALE1: 500
11900 35000 L1000 2"0
T
B-B SECTION '
. SCALE ¥500
ol .
Lo
[+
o
|(

L 000 .

- MIN_ 1000 TO VARIABLE
g K <
B [ SERES b J

MATTRESS,

SCALE 1: 200

NOTES : -
VALL OHMEMSIONS ARE IN MILLIMETRES.
2. MATTRESS SHALL BE MAODE OF A GALYANIZED STEEL WELDMESH WITH
" WIRE DIAMETRE OF AT LEAST 2.5MM AND A MESH SIZE OF MAXIMUM
100%120. Lo
THE GALVANIZING SHALL COMPLY WITH B.S 443

'NAIROBI BYPASS
DRAINAGE POND AND MATTRESS
5103

AS SHOWN |
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