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TYPICAL CROSS-SECTIONS




FIGURE H.1 - CROSS SECTION A (MINOR STANDARD CROSS-SECTION)
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FIGURE H.2 - CROSS SECTION B (REDUCED CROSS-SECTION)
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Cross Section C (Black Cotton Soil)
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Cross Section D (Sidelong Ground)
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PIPE CULVERTS




C8- HEADWALL TYPE 1 (HEAD AND WINGWALLS

| | | | | | | | | I | | [ | | | | | |
4 . . ¥ Overfill:
Mansonry 20/20 _,S[anable min 0.20M N
: variable min = 75%
or (1:2:4) = 0.40m e pipe diame
soncrete block y Mn=040 & |
wingwalls &
neadwalls .
~
15/20 Concrete b e ./
1:3:6) — T
D 2 N 15/20 conrete
oncrete Yedding
\l . .
< ” 20/20 (1:2:4) 0.1-0.15m
PIPE DIAMETER TYPEA and C TYPE B (STONE
IN M CONCRETE BLOCKS MASONRY)
450 600 500 450 600 500
DIMENSION ONTI
- a2 FOUNDATION = 030 | 030 030 | 040 | 040 060
6 ‘
b FOUNDATION m 030 | 030 040 | 030 030 | 040
\I C FOUNDATION m 220 235 2.89 2.20 235 2.89
I\g D d APRON m 100 | 1.00 1.20 1.00 100 | 120
| e APRON m | 020 | o020 0.20 0.20 0.20 0.20
A f WALL m 020 | 020 | 020 | 040 040 | 040
f
I o g WALL m | 030 030 | 030 030 | 0.30 0.30
d I C h WALL m| 115 115 | 139 | 115 | 115 | 139
CULVERT TYPES i WALL m | 020 020 | 020 0.40 0.40 0.40
X-SECTION No. of pipes k APRON m| 105 120 | 150 1.05 1.20 1.50
WIDTH-M MATERIAL REQUIREMENT
450 6.00 FOUNDATION
{concrete) m3] 030 0.32 0.51 0.40 0.42 103
5.50 7 00 HEAD/WINGWALLS
. {Conrete/Masonry) m3] 042 0.49 0.70 0.84 0.96 1.40
APRON
6.50 8.00 (cocrete) m3| 033 | 036 053 | 033 036 | 053
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SECTION A-A

CO9-HEADWALL TYPE 2(DROP INLET)

masonry, concrete

block or
20/20 concrete(1:2:
20/20 concrete(1:2:
15/20 concrete(1:3:
m7 D m
[ 2 ‘I C ] a l«
1 1
PLAN
LiL K |y
1T 4 =4 1 1
B
o | O f 1A
side drain Side drain

I

w— .
-

£0.20m
| Variable min 0.40

g

SECTION B-B

Carriagew:
[N L
r r [\ [\ ‘ Overfill:
i min = 75%of
Variable : ;
(. : pipe diameter
min= 040 m Y
h
g
e "
b; 156/20 conrete tedding
—— ' a l c | a 0.1-0.15m
DIMENSIONS AND MATERIAL REOQUIREMENTS
PIPE DIAMETER TYPE A CONCRETE TYPE B (STONE
IN (M) BLOCKS MASONRY)
450 600 800 | 450 600 Q00
DTVMENSION ORTT
a2 FOUNDATION ® 030 | 030 030 | 040 | 040 | 040
b FOUNDATION m 030 | 030 030 | 030 030 | 030
¢ FOUNDATION m 110 | 1.10 140 | 120 | 120 150
d APRON m | 090 | oso | 080 | 100 | 1.00 1.00
e APRON m | 020 | 020 020 | 020 | 020 | 020
f  DROP INLET m | 060 | O€0 | 080 | 060 | 060 | 060
g DROP INLET m | 030 | 040 0680 | 030 0.40 0.60
h  DROPINLET 060 | 080 | 120 | oe0 | 080 | 120
i DROP INLET m 0.20 020 | 020 040 0.40 0.40
k DROP INLET m 1.20 120 | 150 120 1.20 1.50
| DROP INLET m | 100 100 | 100 | 100 1.00 1.00
ia DROP INLET m| o3 | 030 | 03 | o038 | 030 ]| 02
MATERIAL REQUIREMENT
FOUNDATION
(concrete) m3| 047 047 052 0.72 072 079
HEADWINGWALLS
{Conrete/Masonry) m3| 06 0.72 1.15 1.27 163 265
APRON
(cocrete) m3| 024 024 0.30 0.24 024 0.30
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C.10-HEADWALL TYPE 3A (CONCRETE/ BLOCK HEADWALLS

SECTION A-A
- n
25 K A
| |

A a

lllllll

.......

ooooo

.................

...............

10.20m

Variable min 0.40
MASONRY OR 1520 CONCRETE

lry

L

!i K ‘lil
./\q

B

{1:3:6)

|=].

h Al

Side drain

Gradient max 10%

Carriageway

.................

SECTION B-B

.....................................

..............

...................................
........................................

Overfill:
min = 75%of
pipe diameter

variable
max= 0.40

-[e :: ::: :: 2 ::::::: ........................................... N el e eet e eeereses
d T "M5/20 conrete tedding
I I l 0.1-0.15m
DINENSIONS ANDMATERIAL REQUIREMENTS
TYPEAandC
PIPE DIAMETER CONCRETE BLOCKS
IN (M) 450 600
DIMENSION UNIT
d FOUNDATION m 0.50 050
b FOUNDATION m | 030 | 030
¢ FOUNDATION m 198 1.70
d APRON m 0.60 0.60
e APRON m | 020 020
f HEADWALL m | 020 020
g 050 | 050
h 050 | 050
| HEADWALL m 0.50 0.50
kK  HEADWALL m| 05 | 050
| FOUNDATION m | 0850 0.50
m FOUNDATION m | 050 0.50
n HEADWALL m | 0.50 0.50
o] FOUNDATION m 0.50 0.50
MATERIAL REQUIREMENT
FOUNDATION =
(concrete) 0.23 0.19
HEADMINGWALLS -
(Conrete/Masonry) 0.34 0.37
APRON
(cocrete) 0.95 099
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C12- HEADWALL TYPE 4 (FOR ACCESS CULVERTS

SECTION B-B
SECTION A-A . !
T [T [T T T T T T 1T TTT]1 -
. : verfill:
Mansonry 20/20 / ariable min 0 20M S
: : min = 75%of
or (1:2.4) = 0.40m i vanable pipe diam;ter
concrete block } Min =040
wingwalls &
headwalls —
b
15/20 Concrete
.. £ B §E
(1:3:6) —
D 15/20 conrete
oncrete "'a’i Yedding
\1\ ” 20120 (1:2:4) 0.1-0.15m
PIPE DIAMETER TYPE A CONCRETE TYPE B (STONE
IN M BLOCKS MASONRY)
450 600 900 | 450 600 SO0
DIMENSION ORI
od a FOUNDATION m | 030 | 030 040 | 040
b FOUNDATION m 030 | 030 0.30 0.30
\| c FOUNDATION m 134 1.49 1.34 1.49
I\g D d APRON m | 06 0.6 0.60 0.60
| e APRON m | 020 | 020 020 | 020
(A : £ WALL m | 020 0.20 0.40 0.40
I (ﬁ g WALL m 0.1 0.10 0.10 0.10
a | c h  waL m| oeo | oeo 069 | 069
CULVERT TYPES i WALL m | 020 0.20 040 | 040
X-SECTION No. of pipes K  APRON m | 04 0.40 105 | 120
WIDTH-M MATERIAL REQUIREMENT
4.50 6.00 FOUNDATION
(concrete) m3| 018 | 02 024 0.26
5.50 700 HEADMWINGWALLS
. {Conrete/Masonry) m3| 028 0.32 053 0.61
APRON
6.50 8.00 (cocrete) m3| 012 | 014 0.12 0.14
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LAYD UT P LAN L — 1 A00mm b conerete) ’I:‘ﬂﬁﬂ SECTION B-H
TABLE & - 1-CELL COMCRETE PIPECULVERT S SEHE N i b e dTse S Hudii]
— TABLE C- 3-CELLCOQHMCEETE PIPE CULVWERT S
CULYERT sale|lc|lo|lE|F |l |H|a | k| L| M| N | P |GOHCRTEGASS D20 | HHCRETE BAS 1520
bl & Pula Sumund & Bed CULVERTS slalelo|e|rFlalnalalk L |w|n|p |oweecss e | couee s s
Hl R [T R I T T O LT e L | per runeg |y | {em) |omd {ed fomy (oo [omy [omd [am [omp () [ gmy | et & Gt i g
tnarmsbee il | 400} CuDS 10 e B Hos0 | Rt S b i SO0 1B | Bt 118 "ﬁ ”jﬂg Diameter 0.60m | 060|005 | 270|220 (o5 060 (300 | nas| 108|072 (470|144 | 153 2em 2 B 1.35m3
Dlumeter: 9.90m |0.9010.0911.96 ) 0.85) 1451938 1 1.90 | 129|239 1 1.0 +04 )| 250 265 ) 1,06 i : 058 : Diomater 0:20m | 000 | 0.08 | 364 [3.34 1,33 [00e |44 [ 125 | 225|130 [7.00 | e [ 20| 40z 5 A5 2 30
Diametar 1.20m | 1,20 (000 1,80 1,30 1,70 1.35] 180 1.55| 285]1, > L 1.48 :
et 1.20 10,19 [1.80 1,30 | 1.70) 1.35) 1.80{ 1.55| 2.85] 145 556 | 29 | 3.38 | 1.55 382, m i Diarreeker 1.20m (120 (co1n |40 {430 | 170|125 5.10] 158] 255 165|568 {320 [238 | 408 9.73mc 54am
TABLER - »-CELL CONCRETE PIPECULVERT S
CULYERT slelclolelrleln]ale] L] u]n]p oo mm oo ws em NOTES:
ket & Oubet mu
e e e N e L e L e e per uming m 1. Al dimensions are in rmilimetres,unless ofheryise ndioated
Giarneter 0.60m | 0,60 005 | 1,85 | 1.35| 0,95 | 0.80 | 2,15 |05 | 125 |07z | 388|144 |1 53 203 3,900 o83
Ciametar O.80m |O80 (008 | 267 1211 (1 33088 (291|129 |225 | 130|577 | 260 | 268 | 278 4.EEIT|3 1.EEITI‘3'
Dlameter 1.38m |1.20 |00 |35 |275 | 1.70] 1.35] 3.55| 1,55 2.85| 1.85] 7.11 | 3.20 | 3.3E | 3.43 704 2 3are
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FIGURE C.13 - BEDDING AND HAUNCH PROFILES TYPES [ & II

PROFILE 1
w%m PROFILE I1
CONCRETE)

FIGURE C.14 - BEDIDMNG AMD HAUNCH PROFILES TYPEE 1T & IV

FROFILE I
{CONCRETE)

PROFILE IV
[ 1y g B

=.-a-._=i=.- 4 :i: 2 foa- =:a.'=|——:. P :-L—f. a.‘:
Diameter| 450 600 900 450 600 900
(D} (mm) (mm) (mm) (mm) (mm} {mm)
a 0.15 0.20 0.20 0.15 0.20 0.20
b 0.10 115 .15 0.10 0.15 .15
¢ 0.86 1.12 1.48 0.86 1.12 1.48
d 0.56 0.72 1.08 0.56 0.72 1.08
e 0.14 ¢.18 0.27 0.28 0.36 0.54
f(pain) 0.34 0.45 0.68 .34 0.45 0.08
4 - . - - . -
h 0.24 033 | 042 0.38 0.51 | 0.69
E ™ - - - pu— -
Concrete Volume in {m3/m) Volume in (m3/m)

Class 15720

024 | 024 | 0.24

0.20 | 037 | 0.56

-Fair te poor subgrade condition

Application | -Fair subgrade condition il > 758 .
-Overfill > 75% of the pipe d(i:“;;: f‘e': 75% of the pige
diameter ) -Seasonal water flow only
-Seasonal water flow only

Remarks | Material for back/overfill shall Material for back/overfill shall

be
approved by the Engineer

be
approved by the Engineer

DEnmeter | 44 M ] ] 450 | B0 Uy
{13 (mm} (mm} | (waw) {mm} (mamnd | o)
il 0.5 fn, 20 B0 .15 0.0 ([l
I {10 kiE 15 L[] &15 115
£ 55 L1L | b4k 056 1.11 1.48
d 0,56 (i 1.1 .56 .72 1.0
r .42 [T LN 146 n= 078
i ol 23 B3 LB .15 b5 .15
B 3 5 . 015 nas | s
" fri52 mas | 094 081 1z | 138
i ] . - 028 | 035 | oas
Canerele Vinlame in | miim) Vobimme it (mim)
Class 1520 | 026 | 047 | 0TI 037 | o4l | 092
Applization | -Falir subgrade condiging -Fair to poor subgrade condition
~Chverfill = 5% of the pipe ~Overfill = 78% of the pipe
ghimmeier climrme ler
~Semsonal waler 0o dnly -Seasmmal water Mo anly
Remmarls Mate rizl for backfovcrfill shall Mizteriia] for backfoverfll shal

ke
wpproved by the Enginger

e

approved by the Engineer
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1. Edge marker posts

To be provided both sides of carriageway in the following cases:—

a). Embankments of height 2m or above where quardrail is not provided

b). As shown in the contract dwgs or directed by the Engineer.

3. Alternative edge marker post design can be submitted to Engineer for approval

4. The distance between edge marker posts to be 50m. On curves, the distance
to be reduced to Z5m. On hiiis, distance to be Z25m. Where there is
limited sight distance, this distance must be reduced so that
at least 5 posts are visible.

5. All dimensions in MM
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COMPACTION AROUND POSTS TO BE THE SAME AS SURROUNDING
EARTHWORKS.

NORMAL SHOULDER WIDTH TO BE INCREASED BY 0.5M AS SHOWN
WHERE GUARDRAIL IS REQUIRED.

ALL NUTS TO BE SPOT WELDED TO THE BOLT.

STANDARD UNITS ALSO TO BE USED ON THE END SECTIONS.

. THE POST SHALL BE DUG INTO THE FILL BY METHOD APPROVED BY

BY THE ENGINEER.

GUARDRAIL TO BE LOCATED AS DIRECTED BY THE ENGINEER.

THE THICKNESS OF THE GUARDRAIL SHALL BE 3.0mm.

STRUCTURAL STEEL TO BE BS 4360 GRADE 43, PAINTED WITH 2 COATS OF
RED OXIDE AND 2 COATS OF BITUMINOUS ALUMINIUM PAINT.
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GENERAL DRAINAGE




MITRE DRAIN

Cross section:

1:1 060m 1:1

| ' Min.T -l
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No excavation
of side drain

Additional blockage
with material from
mitre drain
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SCOUR CHECKS

Scour checks made of wooden stakes:

Scour checks made of stones:
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Scour checks made of stones Scour checks made of wooden stakes

Cross section Cross section

| 1.20m |0.60 1.20m  |0.60m
‘| (1.00m) }'0,40% # (1.00m) 1‘0.40.-1)

.......................

...............

AR ‘ gm _______ i i  Stakestobe
_J02 M EEHEHRT 300 -400mm
“aef i s long
Ground plan
Ground plan
o —
= 2 | ¥ o TURF BACKING
e © Q @ 3
® ® 7} S
S 8 Q
0151 B —— | Wl il =
030 O NSRRI 030
— < LS
0.40 0.40
N - -~ -~
: Stone —
Stone erosion
erosion STONE WEIGHT:MIN 10KG apron
apon STAKE DIAMETER: MIN. 0.10m

NOTE
1Dimensions in metres
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- MASONRY SCOUR CHECKS

PLAN OF DRAIN WITH EROSION CHECKS

QUANTITIES TABLE

l/ 2400
1 1 (2000)
.~ 300 300
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A-A A SECTION OF MASONRY SCOUR CHECKS
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Sizes in mm Stone
Cross- Excav. masonry Aprqn stone
Section (m3) (m3) pitching (m3)
Length | Width | Depth
A 2400 | 200 550 0.22 [0.25 0.18
B 2000 | 200 500 0.18 0.2 0.14

CARRIAGEWAY

CARRIAGEWAY
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ACCESS DRIFT

15 1.50

X 1,150 1]50
/]

A
=

F,eo 1.80 ‘

'
:

1.20
b~

150mm GROUTED
STONE PITCHING

X-SECTION X-X

STONE MASONRY TOES

ON FOUR SIDES OF

STRUCTURE (200X300mm)

QUANTITIES TABLE
DIMENSIONS

Cross Stone masonry | _ 190mm
. (m3) Grouted stone
section pitching (m3)

A B C| D E Excavation (m3)

A 4000 (1800 | 600(1800 (4200 7.50 1.30 21.75

6000 [1800 | 600(1800 (4200 10.00 1.60 30.15

B 4000 [1400 | 400(1800 (3600 7.00 1.20 18.30

6000 [1400 | 400] 1800 [ 3600 9.00 1.50 25.50
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Finished comcrete levele at end of drift
500mm above 10 years flood level

Existing ground level

<E Riverbed

10 years flood level
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PREAd I TR e

SECTION A-A

SCALE 1:50

2

1900

Varies 6001 Varies

<

600

Gabions wired together to form one contious

apron

qL Drif

2250 | 6000

900

Marker post
see detail 1
Direction of flow

Direction
of Flow

\
Antlcipated stages \
of scouring \

500

50 mm blinding C15

0-325 mm improved subgrade

R12 hooks c/c 2,000 for fixing of gabions

SECTION B-B

SCALE 1:50

200

PLAN VIEW

SCALE 1:50 I

Rectangular hollow section 80 x 80
x 36 filled with concrete

Reflex on both sides white
and red as shown on the plan

Original Riverbed

500

Indication of height above
carriageway

1200

Varies

900

1050

Post to be fixed in block_outs 120
x 120 x 160 with expansive mortar

30
cm

1120

Detail 1

SCALE 1:10

400
300
200
A
14

400 200
=100 200

SECTION C-C

SCALE 1:25

NOTES

1. Subgrade
Improved subgrade under drift us required when;

Improved

Subgrade soil
Subgrade

Class

CBR range

S1

2-5

325mm

S2

5-10

200mm

S3
7-13 0
or higher

Soils of class S4 (CBR range 10-19) should be
used for Improvement.

2. Geometric Elements of Drift
Li=2L,
L,= 0 for H<3,750
L,= 10 (H-3,750) for H < 3,750
L= 25,000 for H=3,750
Ls=12.9 \H for H<3,750
L,= according to width of riverbed
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TRAFFIC SIGNS




TRAFFIC SIGNS

’4_@_0_.‘ =
N
o
o
[{e]

75
m T
«—20mm
3mm wall
thickness
o
o
= N
o
(qV]

S i e i T RE T e
Do bl AU P ix
Loy b S \L\ o (1:2:4)
. R S V| R
A pddoo - 7\ — 16mm steel bar

W anchors welded
across at bottom
of post

Road
Sign
0.6m y Edge of
Road
Road. ... _._._. —_—
centre line

B sack [ ] wHite [ Rep

1. The type of sign required and their location shall be as shown on the improvement plan and as directed by
the Engineer

2. Sign plate to be 2 mm thick mild steel plate

3. Sign post to be 50 mm internal diameter steel pipe with wall thickness of 3 mm.

4. Sign plate to fixed to steel tube by 4 Nos M10 bolts and 2 Nos 50 mm f fixing clamps/brackets.

5. Sign paints shall be reflective.

6. The sign plate and post shall be treated by applying two coats of lead red oxide paint before applying
priming and two finish coats of approved paints . Paints used shall have a hard, durable and glossy finish.

TEMPORARY SIGNS

‘Road narrows on Right
Ahead”(sign may be reversed)

“‘Men Working”

“Keep Left” (direction of ‘Road Clear”

Arrow may be reversed)

GO

“‘No Overtaking” Reversible stop/go signs

“Turn Left” (direction of
arrow may be reversed)

“Speed Limit”

Traffic cones
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PUBLICITY SIGNBOARD
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1. The wording of the project signboard and the location to be installed to be as directed by the Engineer

2. Materials to be used for fabrication of signboard shall be pressure impregnated treated softwood timber

sizes as indicated in the drawing

3. Wording boards to be nailed to the posts using nails.

4. Project board posts and struts to be embedded in concrete ratio 1:2:4

Drg No.

: R2000/1A2/2023/PSB/02




	CROSS-SECTION
	BLACK COTTON CROSS-SECTION.pdf (p.1)
	CROSS-SECTION

	SIDELONG GROUND X SECTION.pdf (p.2)
	CROSS-SECTION

	CROSS-SECTION
	SOLOLO TOWN-MADO ADI-WAYE GODHA
	SOLOLO TOWN-MADO ADI-WAYE GODHA
	CROSS-SECTION
	CROSS-SECTION
	A2-MANYATTA JILO-GORO RUKESA
	Sheets and Views
	Scour Checks

	Sheets and Views
	Typical Gabions

	Sheets and Views
	BUMP DETAILS

	Sheets and Views
	Typical Gabions

	Sheets and Views
	Guard Rail

	Sheets and Views
	DWG INDEX

	1.pdf (p.1)
	Sheets and Views
	Layout1

	Sheets and Views
	Sheets and Views
	Sheets and Views
	Sheets and Views
	Sheets and Views
	Sheets and Views
	Sheets and Views
	Layout1

	1.DRIFT 60M LONG KM 5+080.PDF
	Sheets and Views
	Layout1

	60m  Long Drift Km 5+080 Gotu-Merti.pdf
	Sheets and Views
	2 CELL 3.0x2.0m


	2 60.pdf
	Sheets and Views
	Layout1



	2.DRIFT 25M LONG KM 7+880.pdf
	Sheets and Views
	Layout1

	25m Long Drift Km 7+880 Gotu Meri.pdf
	Sheets and Views
	2 CELL 3.0x2.0m



	GM WITHOUT TITLE BLOCK.pdf
	2 CELL 5X1.5 km 11+380.pdf (p.1-4)
	GOTU-MERTI KM 11+380 (2 CELL 5by1.5m).pdf (p.1)
	2 CELL 3.0x2.0m

	Gotu Merti Km 11+380.pdf (p.2)
	Gotu Merti 11+380

	1.pdf (p.3)
	2 CELL 3.0x2.0m

	2.pdf (p.4)
	2 CELL 3.0x2.0m


	3 CELL5X2.5 km 18+700.pdf (p.5-9)
	GOTU-MERTI KM 18+700 (3 CELL 5 by 2.5m).pdf (p.1)
	2 CELL 3.0x2.0m

	Gotu Merti Km18+700.pdf (p.2)
	Gotu Merti 18+700

	1.pdf (p.3)
	3 CELL 5.0x2.0m

	2.pdf (p.4)
	3 CELL 5.0x2.0m

	3.pdf (p.5)
	3 CELL 5.0x2.0m



	1.DRIFT 30M LONG KM 17+070 WITHOUT.pdf
	Sheets and Views
	Layout1

	IMO 30m DRIFT KM 17+070.pdf
	Sheets and Views
	2 CELL 3.0x2.0m



	DRAWING INDEX A2.pdf
	Sheets and Views
	CROSS-SECTION


	MANYATA-JILLO 4 cell 5x2.5 km 8+200.pdf
	MANYATTA JILO 4 CELL 5 by 2.5m Km 8+200.pdf (p.1)
	2 CELL 3.0x2.0m

	Manyatta Jillo-Central Chief Office RD Km 8+200.pdf (p.2)
	Manyatta Jillo

	1.pdf (p.3)
	4 CELL 5.0x2.5m

	2.pdf (p.4)
	4 CELL 5.0x2.5m

	3.pdf (p.5)
	4 CELL 5.0x2.5m



