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TYPICAL CROSS-SECTIONS
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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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So/i(Compactcd)

Compacted haunch of
impermeable material

Material from ditch to
form road platform

Material from slope
and backslope to form

camber

Gravel in two layers total
thickness 0.20 compacted,
{Lower layer may be
coarser material)

Note;
Dimensions in metres,
Gravel 1.28m*metre run
Haunch 0.36mmetre
run

Consultant:




Cross Section D (Sidelong Ground)
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Gravel thickness 0.12 Note;
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PIPE CULVERTS




SECTION A-A

Mansonry 20/20
or (1:2:4)
concrete block
wingwalls &
neadwalls

15/20 Concrete
1:3:6)

/

A - .
S{anable min

-

=0.40m

6d
E D
o
C
CULVERT TYPES
X-SECTION No. of pipes
WIDTH-M
450 6.00
5.50 7.00
6.50 8.00

C8- HEADWALL TYPE 1 (HEAD AND WINGWALLS

SECTION B-B

| d |||

oncrete "'_a"l

— ¥ Overfill:
— variable min = 75%
t Mn=040 = pipe diame
/
==

tedding
20/20 (1:2:4) 0.1-0.15m
PIPE DIAMETER TYPEA and C TYPE B (STONE
IN M CONCRETE BLOCKS MASONRY)
450 600 900 450 600 S00
DIMENSION ONTI

a FOUNDATION = 030 0.30 0.30 0.40 0.40 060
b FOUNDATION m 030 | 030 040 | 030 030 | 040
C FOUNDATION m 220 235 2.89 2.20 235 2.89
d APRON m 100 1.00 1.20 1.00 1.00 1.20
e APRON m 0.20 0.20 0.20 0.20 0.20 020
f WALL m 020 0.20 0.20 0.40 0.40 0.40
g WALL m 0.30 030 | 030 0.30 0.30 0.30
h WALL m 115 1.15 | 1.39 1.15 1.15 1.39
i WALL m | 020 020 | 020 0.40 040 | 040
k APRON m 1.05 1.20 1.50 1.05 1.20 150

MATERIAL REQUIREMENT
FOUNDATION
{concrete) m3] 030 0.32 0.51 0.40 0.42 103
HEADMVINGWALLS
{Conrete/Masonry) m3] 042 0.49 0.70 0.84 0.96 1.40

APRON

(cocrete) m3| 033 0.36 0.53 0.33 0.36 0.53




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

15/20 conrete tedding

Carriagew:
[N L
r r [\ [\ ‘ Overfill:
Variable iR = 75%0f
(. : pipe diameter
min= 040 m Y
h
g
e "
b3
—— ' 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 0.30 030 030 | 030
¢ FOUNDATION m 110 | 1.10 140 | 120 1.20 150
d APRON m | 080 | oeo | 080 | 100 | 100 1.00
e APRON m | 020 | 020 020 | 020 | 020 0.20
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 | 1.00 1.00 1.00 1.00
ia DROP INLET m| o038 | 030 | 030 | 038 | 030 | 020
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




C.10-HEADWALL TYPE 3A (CONCRETE/ BLOCK HEADWALLS

Carriageway

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

SECTION A-A SECTION B-B T

Overfill:
min = 75%of
pipe diameter

ig_ K _=,i- ‘I-*I
I | | I | | | | I I I I I I l 0.20mf_
40.20m

Variable min 0.40
MASONRY OR 1520 CONCRETE

variable
max= 0.40

(1 3 6) Ie :,‘: : : : : : : : ': : ‘:»:..i:‘: ........................................... P e T
e e 'l 0.1-0.15m
I-O- i best bt B - :Ovl
L_ | | DIMENSIONS AND MATERIAL REQUIREMENTS
C TYPEA and C
PIPE DIAMETER CONCRETE BLOCKS
IN (M) 450 600
DIMENSION ONIT
| = K i l 2 FOUNDATION m 050 | 050
== B b FOUNDATION m | 030 | 030
= ¢ FOUNDATION m | 155 | 170
Cq I d APRON m | oe0 | 060
‘ o e APRON m |02 | 020
1A a | = h Al .
e teeon f HEADWALL m | 020 020
Side drain
Gradient max 10% g 0.50 050
h 050 | 050
f f I HEADWALL m | 050 | 050
k HEADWALL m| 05 | 050
a D g |  FOUNDATION m | os0 | 050
m  FOUNDATION m| 050 | 050
n HEADWALL m | 050 | 050
© FOUNDATION m| 050 | 050
MATERIAL REQUIREMENT
FOUNDATION
(concrete) 0.23 0.19
HEAD/WINGWALLS -
(Conrete/Masonry) 0.54 0.97
APRON

(cocrete) 0.95 099




C12- HEADWALL TYPE 4 (FOR ACCESS CULVERTS

SECTION A-A
| | I | | I I I
Mansonry 20/20 / ariable
or(1:2.4) = 0.40m
concrete block
wingwalls &
headwalls

15/20 Concrete
(1:3:6)

6d

1T ol

min

SECTION B-B

|

verfill:
min = 75%of
pipe diameter

— variable
. min =0.40

———
11

CULVERT TYPES
X-SECTION No. of pipes
WIDTH-M

4.50 6.00
5.50 700
6.50 8.00

el
=
e a N 15/20 conrete
oncrete tedding
20120 (1:2:4) 0.1-0.15m
PIPE DIAMETER TYPE A CONCRETE TYPE B (STONE
IN M BLOCKS MASONRY)
450 600 900 450 600 900
DIMENSION ONTT
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
d APRON m 06 06 0.60 0.60
e APRON m 020 | 020 0.20 0.20
f WALL m | 020 0.20 0.40 0.40
a WALL - 0.1 0.10 0.10 0.10
h WALL m| 069 069 069 | 069
i WALL m | 020 0.20 0.40 0.40
Kk APRON m | 04 0.40 1.05 1.20
MATERIAL REQUIREMENT
FOUNDATION
(concrete) m3| 018 | 02 024 0.26
HEADWINGWALLS
{Conrete/Masonry) m3| 028 0.32 053 0.61
APRON
(cocrete) m3| 012 0.14 0.12 014
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TABLE £ - 1-CELL CONCRETE PIPE CULVERTS
CULYERT sale|lc|lo|lE|F |l |H|a | k| L| M| N | P |GOHCRTEGASS D20 | HHCRETE BAS 1520
amd [fed (o) |owd {oem [ime (o [omd (omd | o) [ oD (e [ omy [ | ik o b el
Diametar 0.60m | OWE0 [0S | 100 | 050 085 D80 | 1,20 [ 0B85 | 125 (072 | 300 1441153118 1 58 050
Dlometer <.90m [CL90 (200|138 | 088 1,23 )093 | 1,90 [ 1,25 (.25 [ 1.3 | £.54 | 280 | 2640 | 1,96 4,57 0.BEmd
Crameter 1.20m (1,20 (0,149 |1.80 |1.30 | 1.70( 1,35 1.80] 1.55] 2.895| 1.65( 5.56 | 3,20 | 3.36 | 1.68 5.92 m‘E' 148 md
TABLER - #CELL CONCRETE PIFE CULVERTS
CULYERT Ale|lc|lolE|Flae|lH|la |k ]| L] M| N| P |couess s %o | CONCRITE CLess 1550
ml el |G | ek |y () [{md |G | | G |y [ (m) [{m) | et g Dutet Sl et
Gigrneter .60 |CWE0 (005 | 185 | 135 0,95 | 060 | 2,10 (0090 [ 1,25 (072 [ 385 144 1.5 203 220 0.93m3
Diometar 0.80m |0080 008 [2.67 |21 [1.33 098|291 (125|225 (130|577 | een | 208 | 278 4 B 1.58me
Dlameter 1.20m (1,20 |00 (325 |275 | 1.70| 1,36 3.85| 1.55| 2.86| 1.85| 7.11 | .20 | 3.3E [ 3.43 72410 2,38

1 1
)
m PR 4 3 =
__________________________ 1=
A
1 X L g | K 1B,
" ] L a " '1'
50,
OB W
= : : R
Concrats shun 15,20 {f 8 |
HImm Himing——— g
TYPICAL CONCRETE BED AND
SURE QUMD - WMULTIPLE CELL
150
i
AZS3 Fobric mesh kl
S0mm Hindi'q—"ﬂ
SECTION B-B
TABLE C-3-CELLCOHCRETE FIFECULNERTS
CLULVERTS b E] o C- E F [ H J Py L ki ] P | GONCRETE <LASS 30 | CORKFETE CLASS 1520
gy [om3 [rm) fomd |omd o) |owd [oed |omd |im) {gmy {m) (o) | gy | e & Qe A &
pr nnrdng m
Diameter O.EDm | OG6D) DLCRE | 2070 ) 2020 | 0u05 | 0LEE (3000 ) 095 (125 | D72 (470 ) 1.44 | 1.53 ] 286 2 EEmH 1.35m3
Diomater 0.550m | 090 ) 0CH | JB4 | 334 (133 | 008 (414 | 1,25 (225 1,30 [ 200 | L60 | 269 | 402 5.A5mM 2. 30mP
Diorreter 1.20m |1.20 (010|460 (430 | 1.70] 1.35 | S.10( 1.55| 2.8%] 1.6% | 588 (3.2 | 132 | 448 EL?EI'IF 3.-1-E|"I'F
NIOTES:

1. Al dimensions

are in rrilimetresunless otherise ndioated




WEE DR G O PR FIGURE C.14 - BEDIDMNG AMD HAUNCH PROFILES TYPEE 1T & IV

(CONRETE) PROFILE 1
CONCRETE)
PROFILE 11 PROFILE 1V
JEONCRE THY ICONCRETE)

% ST o 2 .
// // // // "
7 —=
E
—1 "
b Iy
=.-a-._=i=.- D;—i=a:.—— =:a.'=i——:. D=i=1= ___
e — L‘ e I_" [
Diameter| 450 600 900 450 600 900 |
(D} (mm) (mm) (mm) (mm) (mm} {mm)
a 0.15 0.20 0.20 0.15 0.2( 0.20 Diameter | 450 500 200 450 I s00 008
b 010 | 015 | 015 010 | 015 | 015 1O | gmm) | (mm)| (wem) (mm) | (mmd) s
il 0.5 fn, 20 B0 .15 0.0 ([l
c 0.86 1.12 1.48 0.86 112 1.48
I {10 kiE 15 L[] 15 115
d .56 0.72 | 1.08 0.56 072 | 1.08 ; i Lit | 1es e pi (| i
e 0.14 .18 0.27 0.28 0.36 0.54 d 0.5 .72 L .56 0 168
f(min) .34 0.45 0.63 0.34 0.45 .68 P Ol 054 a.fi1 0. 052 —
g
- - - B B ) i ol 23 B3 LB .15 b5 .15
h 024 | 033 | 042 038 | 051 | 0.69 g ) i ) arx | ogas | oo
' - - - - - - b 32 Bad | 096 &1 iz | 138
Concrete Volume in {m3/m) Volume in (m3/m) .
Class 1520 | 024 | 024 [ 024 020 | 037 | 0.56 : = : - 028 | w35 | vds
. - — Canerele Vinlame in | miim) Valwese in (mi'm)
Application | -Fair subgrade condition ~Falrto puor subgrade condition o | T o7 T 1 Mo T el T
pp Pk 5 75% of the pip -Overfill > 75% of the pipe Class 1520 026 | 047 | o il 03T ] 041 | 092
diameter dmmeterl | Applization | -Falir subgrade condiging -Fair to poor subgrade condition
-Seasonal water flow only sheagonal water tlow anly -Overfill = 75%s of the pipe -Overfill > 75% of the pipe
ghimmeier climrme ler
Remarks | Material for back/overdill shall Material for back/overfill shall -Semsonal waler Naw duly -Seasnnal water Mow anly
be he
approved by the Engineer approved by the Engineer Rumarlss ll:;ut: rizl for backfoyverfill shall ::alrrtlﬂ for backfowerfil shal
wpproved by the Engineer approved by the Engineer
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100mm WIDE

100mm WIDE YELLOW CENTRE LINE
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8E‘ | [
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ACCESS CULVERT
100mm WIDE CONTINOUS END OF SEALED SURFACE
YELLOW CENTRE LINE
R=15m VARIABLE
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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 guardrail 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 Z25m. On

hilis, distance to be 2bm. Where there is

limited sight distance, this distance must be reduced so that

at least O posts are visible.

5. All dimensions in MM



AutoCAD SHX Text
CONCRETE COVER 

AutoCAD SHX Text
TO BE 25mm

AutoCAD SHX Text
%%USECTION A - A

AutoCAD SHX Text
6R10 - 200 c/c

AutoCAD SHX Text
LINKS

AutoCAD SHX Text
4 R10 BARS

AutoCAD SHX Text
CONCRETE CLASS 

AutoCAD SHX Text
20/20

AutoCAD SHX Text
CONCRETE CLASS 15/20

AutoCAD SHX Text
%%UFRONT ELEVATION

AutoCAD SHX Text
%%UREINFORCED DETAILS

AutoCAD SHX Text
POSTS TO BE PAINTED

AutoCAD SHX Text
TO BE PAINTED ON

AutoCAD SHX Text
REVERSE SIDE

AutoCAD SHX Text
km

AutoCAD SHX Text
12

AutoCAD SHX Text
+

AutoCAD SHX Text
7

AutoCAD SHX Text
5

AutoCAD SHX Text
0

AutoCAD SHX Text
3mm THICK MILD STEEL PLATE WHITE LETTERING

AutoCAD SHX Text
17mm LINES ON BLACK BACKGROUND      

AutoCAD SHX Text
NOTE.  LETTERING ON BOTH SIDES

AutoCAD SHX Text
OF PLATE,REVERSE DESTINATION

AutoCAD SHX Text
5mm WELD FOR

AutoCAD SHX Text
FULL LENGTH

AutoCAD SHX Text
125 x 125 HOT ROLLED M.S.

AutoCAD SHX Text
ANGLE PAINTED WHITE

AutoCAD SHX Text
CLASS 15/20 CONCRETE

AutoCAD SHX Text
16mm DIA  BAR WELDED

AutoCAD SHX Text
%%uFRONT ELEVATION

AutoCAD SHX Text
%%uSIDE ELEVATION

AutoCAD SHX Text
%%uKILOMETER MARKER POST

AutoCAD SHX Text
%%UROAD RESERVE BOUNDARY POST

AutoCAD SHX Text
SCALE 1: 20

AutoCAD SHX Text
SCALE 1 : 20

AutoCAD SHX Text
150

AutoCAD SHX Text
150

AutoCAD SHX Text
150

AutoCAD SHX Text
700

AutoCAD SHX Text
200

AutoCAD SHX Text
300

AutoCAD SHX Text
50

AutoCAD SHX Text
450

AutoCAD SHX Text
450

AutoCAD SHX Text
200

AutoCAD SHX Text
50

AutoCAD SHX Text
300

AutoCAD SHX Text
FOOTING TO BE IN

AutoCAD SHX Text
CONCRETE CLASS 15/20

AutoCAD SHX Text
%%U1. Edge marker posts

AutoCAD SHX Text
%%uNOTES

AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
Reflector (180x40) 2 No. per post

AutoCAD SHX Text
red frontface, white rearface

AutoCAD SHX Text
100x100mm 

AutoCAD SHX Text
%%UEDGE MARKER POST

AutoCAD SHX Text
SCALE 1 : 20

AutoCAD SHX Text
To be provided both sides of carriageway in the following cases:-

AutoCAD SHX Text
a). Embankments of height 2m or above where guardrail is not provided

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

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

AutoCAD SHX Text
4. The distance between edge marker posts to be 50m. On curves, the distance

AutoCAD SHX Text
   to be reduced to 25m. On hills, distance to be 25m. Where there is

AutoCAD SHX Text
   limited sight distance, this distance must be reduced so that

AutoCAD SHX Text
   at least 5 posts are visible.

AutoCAD SHX Text
%%U5. All dimensions in MM

AutoCAD SHX Text
concrete post

AutoCAD SHX Text
(SEE NOTE 4)

AutoCAD SHX Text
PAINTED BLACK CENTERLINE

AutoCAD SHX Text
WHITE, LETTERS TO BE

AutoCAD SHX Text
150

AutoCAD SHX Text
200

AutoCAD SHX Text
700

AutoCAD SHX Text
400

AutoCAD SHX Text
500

AutoCAD SHX Text
150

AutoCAD SHX Text
R8

AutoCAD SHX Text
R8

AutoCAD SHX Text
R8

AutoCAD SHX Text
R8

AutoCAD SHX Text
R8

AutoCAD SHX Text
10R8 AT 150 c/c LINKS

AutoCAD SHX Text
%%USECTION C-C

AutoCAD SHX Text
%%uSCALE 1:10

AutoCAD SHX Text
C

AutoCAD SHX Text
C

AutoCAD SHX Text
100

AutoCAD SHX Text
%%UCULVERT/SERVICE DUCT MARKER POST

AutoCAD SHX Text
SCALE 1:10
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11.
12.
13.

ALL DIMENSIONS ARE IN MILLIMETRES UNLESS STATED OTHERWISE.
LAP GUARDRAIL SECTIONS IN DIRECTION OF TRAFFIC FLOW.

ALL BOLTS SHALL BE BUTTON—HEADED AND GALVANISED.

THE GUARDRAIL SHALL BE GALVANISED.

START AND END OF GUARDRAIL SECTION TO BE IDENTICAL.
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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MITRE DRAIN
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Scour checks made of wooden stakes:

SCOUR CHECKS

Scour checks made of stones:
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PLAN OF DRAIN WITH EROSION CHECKS

QUANTITIES TABLE

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




ACCESS DRIFT
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150mm GROUTED PLAN
STONE PITCHING

X-SECTION X-X

STONE MASONRY TOES

ON FOUR SIDES OF
STRUCTURE (200X300mm)

QUANTITIES TABLE

Cross DIMENSIONS Stone masonry 150mm

. Grouted stone
section (m3) pitching (m3)

Excavation (m3)

A 4000 (1800 | 6001800 (4200 7.50 1.30 21.75
6000 |1800 | 600 (1800 (4200 10.00 1.60 30.15
B 4000 |1400 | 4001800 (3600 7.00 1.20 18.30

6000 [1400 | 400[ 1800 [ 3600 9.00 1.50 25.50




Finished comcrete levele at end of drift

500mm above 10 years flood level Existing ground level
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SECTION B-B
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Detail 1

SCALE 1:10

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




TRAFFIC SIGNS




TRAFFIC SIGNS
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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

Client: Financed by:
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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
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