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TYPICAL CROSS-SECTIONS




CROSS SECTION A (STANDARD CROSS-SECTION)

0.60 1.20 Carriageway 5.40 . 120 055
Min. 0.50 = === —— — ———=—=—=-Min. 0.50
2.7 ! 2.7
< »:4 >
i
L I|\/|in.o.35
1 — 1
MIN. 035
o /&1:1

— — Backslope

Min.3:2

—Max. 3:1

NOTE:

- ALL SPECIFIED DIMENSIONS IN m.

Section GWC Thickness

Km 0+000 — 27+500 125mm
Km 27+500 — 30+000 200mm




CROSS SECTION B (BLACK COTTON SOIL CROSS-SECTION)

A
!

0.35 ]

NOTE:

- ALL SPECIFIED DIMENSIONS IN m.

2.70

2.90 |

5% (compacted)

%

Section GWC Thickness

Km 0+000 — 27+500 125mm
Km 27+500 — 30+000 200mm

0.35 ]

MURRAM IN TWO LAYERS (0.20m)

| APPROVED MATERIAL FROM DITCH, FORESLOPE AND BACKSLOPE
IS USED TO FILL AND FORM THE CAMBER (CBR>3%)

COMPACTED HAUNCH TO STABILIZE SHOULDER




CROSS SECTION D (EMBARKMENT CROSS-SECTION)

0.80 Carriageway 5.40 0.80

2.7 2.7

— Approved fill material (CBR >3%)

Section GWC Thickness

Section GWC Thickness

Km 0+000 — 27+500 125mm
Km 27+500 — 30+000 200mm

SIDE SLOPE 1:1




CROSS SECTION E (SUPERELEVATION CROSS-SECTION)

NOTE:

- ALL SPECIFIED DIMENSIONS IN m.




NOTE:

- ALL SPECIFIED DIMENSIONS IN m.

Section GWC Thickness

Km 0+000 — 27+500 125mm
Km 27+500 — 30+000 200mm

CROSS SECTION F (SIDELONG GROUND ONE SIDE)

Carriageway 5.40 1.00 10.40

2.7 2.7

!
»%4 >
i

5% 5% (compacted)

ﬁﬁw
T

Backslope
Min. 3: 2
—Max. 3:1




CROSS SECTION G (SIDE LONG GROUND BOTH SIDES)

Carriageway 5.40

|
2.70 . 2.70

< HI< >

i

5% 5% (compacted)

_ I 0-0:0-0-0-0-0-0:0-0-c = 4 Min. 0.30
p, >{ N A= = = ASA
0-0-0 -0-0-a-a= g 0-0-0-0-0°

NOTE:

- ALL SPECIFIED DIMENSIONS IN m.

Section GWC Thickness

Km 0+000 — 27+500 125mm
Km 27+500 — 30+000 200mm
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Backslope ~ Drain Foreslope ‘ Carriageway (as per cross-section type) ‘ Foreslope Drain - Backslope

IMPROVED SUBGRADE (Capping layer CBR>10%)

GRAVEL WEARING COURSE

\. // 77 v', <7 .
2 R X \\\{/; //\ 3K IO 2 ——
= > S\ ANVAR NN Nk e

Lo}
______ (ap]
- T o
AR Fill Material CBR>3%
NOTE: - Processed in layers of 150mm
Stockpile and re-use good E\B/lai\r(:kglc.)ge
existing gravel as gravel wearing course a
. . . L Max. 3 : 1
or improved subgrade in sections requiring fill PAVEMENT STRUCTURE IN FILL & BLACK COTTON SECTIONS
SCALE 1:20
) 1.2m _ WIDTH OF WIDENING  EXISTING PAVEMENT
| ] (VARIES) |
GRAVEL WEARING COARSE
IMPROVED SUBGRADE
EXISTING EMBANKMENT 5%
PROFILE /
. e —~—=o EXISTING GRAVEL LAYER
085090008020949a9a9202020%  (nrocessed subgrade layer min150mm)
FILL MATERIAL COMPACTED
IN LAYERS OF 150mm,
Min CBR OF 3%.
EXISTING ROAD LEVEL
EGL o
TR T SRS
WIDTH OF

BENCHING>1.0m

150mm PROCESSED AND
COMPACTED IN=SITU MATERIAL

PAVEMENT WIDENING DETAILS :
SCALE 1:20




PIPE CULVERTS




SECTION A-A

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

15/20 Concrete
1:3:6)

/

-

&ariable min

=0.40m
b
D
N
N K
60
I\g D
o
c
CULVERT TYPES
X-SECTION No. of pipes
WIDTH-M
4.50 6.00
5.50 7 00
6.50 8.00

C8- HEADWALL TYPE 1 (HEAD AND WINGWALLS

SECTION B-B
| d |||

0.20M

— variable
¢+ min =040

—

¥ Overfill:
min =75%
| pipe diame

oncrete "_a"'

20/20 (1:2:4)

tedding
0.1-0.15m

PIPE DIAMETER

TYPEAandC

TYPE B (STONE

IN M CONCRETE BLOCKS MASONRY)
450 600 500 450 600 500
DIMENSION ONTT

a FOUNDATION = 030 | 030 030 | 040 | 040 060
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 1.00 120
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| 115 115 | 1.39 1.15 115 | 139
i WALL m | 020 020 | 020 0.40 0.40 0.40
k APRON m| 105 120 | 150 1.05 1.20 1.50

MATERIAL REQUIREMENT
FOUNDATION
(concrete) m3] 030 0.32 0.51 0.40 0.42 103
HEADMVINGWALLS
{Conrete/Masonry) m3| 042 0.49 0.70 0.84 096 1.40

APRON

(coorete) m3| 033 0.36 0.53 0.33 0.36 053




SECTION A-A

masonry, concrete
block or

20/20 concrete(1:2:4
20/20 concrete(1:2:4
15/20 concrete(1.3:6

5
J a ] c ] aJ,
PLAN
Li L K Ly
1 1 = ’]
B
LA_ ....... f ; _A__I
sidé drain_ S8c drain

14

A2

L1

(=

—¥D.20m

__J Variable min 0.40

g

C9-HEADWALL TYPE 2(DROP INLET)

SECTION B-B

iy

il i
I T

T

DIMENSIONS AND

Variable
min=0.40

]

Carriagew:

Overfill:
min = 75%of
pipe diameter

0.1-0.15m

MATERIAL REQUIREMENTS

PIPE DIAMETER TYPE A CONCRETE TYPE B (STONE
IN (M) BLOCKS MASONRY)
450 600 900 450 600 Q00
DIMENSION ORI
a2  FOUNDATION " 030 | 030 030 | 040 | 040 0.40
b FOUNDATION m 030 | 030 | 030 | 030 030 | 030
¢ FOUNDATION m 110 | 1.10 140 | 120 1.20 1.50
d APRON m | 080 | oeo 080 | 100 | 100 1.00
e APRON m | 020 | 020 020 | 020 0.20 0.20
f  DROP INLET m | 060 | 060 | 060 [ 060 | 060 | 060
Q0  DROP INLET m | 030 | 040 | 060 | 030 | 040 | 060
h DROP INLET 060 | 080 120 0.60 080 | 120
[ DROP INLET m| 020 | 020|020 | 040 | 040 | 040
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
m DROP INLET m| o038 | 030 | 030 | 038 | 030 | 020
MATERIAL REQUIREMENT

FOUNDATION
(concrete) m3| 047 047 052 0.72 072 079
HEAD/MWINGWALLS
{Conrete/Masonry) m3| 06 072 1.15 1.27 1.63 2.65

APRON

(cocrete) m3| 024 0.24 0.30 0.24 024 0.30

15/20 conrete tedding




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

Carriageway

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

SECTION A-A SECTION B-B R O a0
— [T overfil
Ly ok 4 L verfill:
e - 530 = min = 75%of
FEEE T EEVETTEET T ET e T pipe diameter
40.20m ax= 0.40

Variable min 0.40
MASONRY OR 15/20 CONCRETE

(1.36) ‘Ie :: L0810 00,008 {7, SCCEOr I OO e L e YRR N E LX)
::- ::: : : ‘. : v, . -::: d ' o \‘ 5/20 Conrete teddlng
% o2 e e 0.1-0.15m
I_'O; - i fad il 55 > :o;l
l__ | | DIMENSIONS AND MATERIAL REQUIREMENTS
C TYPEAand C
PIPE DIAMETER CONCRETE BLOCKS
IN (M) 450 600
DIMENSION ONIT
| iy K [ i I 2 FOUNDATION m | 050 | 050
) B2 b FOUNDATION el e 18X
Ty ¢ FOUNDATION m 155 | 1.70
ﬁ d APRON m | 060 | 060
A 4 [ L] TTh A -
L—"‘ o e f HEADWALL m | 020 | 020
Side drain
Gradient max 10% g m 0.50 050
h m| 05 | 050
f f | 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
0 FOUNDATION m| o50 | 050
MATERIAL REQUIREMENT
FOUNDATION
(concrete) 023 019
HEADAMNGWALLS -
(Conrete/Masonry) 0.34 0.97
APRON
(cocrete) 0.95 099




C12- HEADWALL TYPE 4 (FOR ACCESS CULVERTS

SECTION A-A
| | I | | | I |
Mansonry 20/20 / ariable
or (1.2:4) =0.40m
concrete block
wingwalls &
headwalls

15/20 Concrete
(1:3:6)

6d

ol

SECTION B-B

verfill:
min = 75%of
pipe diameter

— variable

' Min =040

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

4.50 6.00
5.50 700
6.50 8.00

15/20 conrete
oncrete " 'l tedding
20120 (1:2:4) 0.1-0.15m
PIPE DIAMETER TYPE A CONCRETE TYPE B (STONE
INM BLOCKS MASONRY)
450 600 900 450 600 800
DINENSION ORI

a FOUNDATION m | 030 | 030 040 | 040
b FOUNDATION m 030 | 030 0.30 0.30
Cc FOUNDATION m 134 | 149 1.34 149
d APRON m 06 086 0.60 0.60
e APRON m | 020 | 020 0.20 0.20
f WALL m | 020 0.20 040 0.40
g WALL m | 01 0.10 0.10 | 010
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 | 014 012 0.14
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SECTION A4 with gabion mattress shown’
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




FIGURE C.13 - BEDDING AND HAUNCH PROFILES TYPES I & II
PROFILE |
{CONCRETE)

PROFILE I1
(CONCRETE)

=.-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

Application

-Fair subgrade condition
~Qverfill > 75% of the pipe
diameter

-Seasonal water flow only

-Fair te poor subgrade condition
-Overfill > 75% of the pipe
diameter

~Seasonal water flow only

Remarks

Material for back/overfill shall
be
approved by the Engineer

Material for back/overfill shall
be
approved by the Engineer

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

FROFILE I
{CONCRETE

PROFILE 1V
[ 1y g B

i miny .23 L e

DEnmetes | 45) M ] 450 | G0 Ui
{1y {rmm ) (mm} | (waw) {mmb (mand| o)

i 015 ] e} .15 0.0 024

[ 81 | iz 015 150 15 115

e [ L1 (e .86 1.1 1.4%

d 0.58 [ ] 1.0 .56 .72 LEE

r .42 [T LN 146 n= 078

.15 15 015

B 3 5 . 015 nas | s

" fri52 wae | 094 081 1z | 138

i : - - 0.28 | 035 | ovas
Canerle Vinlame in | miim) Vobimme it (mim)

Class 1520 | 026 | 047 | 071

Applization | -Falir subgrade condiging
~Chverfill = 5% of the pipe
ghimmmeter

~Semsumal waler MW dnly

| 037 | ol [ 092

-Fair to poor subgrade condition
~Overfill = 78% of the pipe
climrmee er

-easnmal water Mo oily

Remmarlss Mute rigl for backfoverfill shall
bo
wpproved by the Eagineer

Migteriid for backfoverfml shal
e

approved by the Engineer




MAJOR DRAINAGE STRUCTURES




APPLIES TO CHAINAGE — _—

'VARIES'

APPROACH | DRIFT APPROACH

Finished comcrete levele at end of drift
500mm above 10 years flood level

Existing ground level

10 years flood level

—Maxioy

SRR

KM 26+050 - 40m

S
RIS

SIS
RIS

SECTION A-A

SCALE 1:150
2
[aa]
'VARIES'
APPROACH | DRIFT APPROACH
\
T O*
HH A R R A AR =3
Joint Joint
C CA D DA s AD DA AC
- 2 Marker post with
reflex c/c 10,00
5 =) h Red reflex jWh\lereﬂex il _
HBHAREARRRARAARA AR AR RHARHAHHARRA o
<
~
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e —__—_—— e N s N ...
LA A
§ /g /gg /gg CZ C% C% C% Cz/ Cz/ Cj <D<> <D(> DO DO DO DO DO DO | ) ] DOD H AT )T < < < <
e efeedes@edada@a@adadiediediadicd)adheddaddaddeddadhegd =i~ =i =i =i« = =
[2a]
wired together to form one contious apron H>
I
o
Ol=z
Tlo
§E 100
a1 047

o)
%00

_U
e
=
=
=
m
=

200
A
14

— 8 o
SCALE 1:150 N
D Rectangular hollow section 80 x 80
¢ X 36 filed with concrete 200200
4 00 200,
% SECTION C-C
| 2250 | 6000 900 _|
sebo 20. | (A SCALE 1:25
Marker post B Reflex on both sides white
see detail 1 80 and red as shown on the plan
Original Riverbed
60
< 8 G cm
S=i) )
Indication of height above
carriageway
8
o >
8 8
S NOTES
30
E? Post to be fixed in block_outs with 1. Subgrade . .
Antitipated stages  \ ‘ expansive mortar Improved subgrade under drift us required when;
of scouring \ N 50 mm blinding C15
\ ranutar i Improved
\ - R12 hooks c/c 2,000 for fixing of gabions ﬁ” material Subgrade soil Su%grade
AN 20 200 Class CBR range
SECTION B-B 7 R
= S2 5-10 200mm
SCALE 1:50 - 33, 7-13 0
or higher
‘ Soils of class S4 (CBR range 10-19) should be
used for Improvement.
Detail 1 2 Concrete strength to be ;
SCALET:10 Class 30/20 for drift

Class 15/35 for blinding
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05 05 SECTION C-C DETAILS
05 SCALE 1:20
05 3H16-02
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NOTES
1. Subgrade
Improved sub grade under concrete pavement is
‘ 5400 | required when;
‘ \ i Improved
A252 BRC MESH 100mm concrete pavement SUbgrade ! Suf)grade
Class CBR range
S1 2-5 325mm
S2 5-10 200mm
Compacted Gravel wearing course ir?ﬂgher 7 - 13 0
Stone pitching done on the sides Stone pitching done on the sides Side drains

SECTION F-F

SCALE 1:25

Soils of class S4 (CBR range 10-19) should be

used for Improvement.

2 Concrete strength to be;
Class 30/20 for the concrete pavement
Class 15/35 for blinding




APPLIES TO CHAINAGE
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SECTION F-F -
SHETS0 200 Soils of class S4 (CBR range 10-19) should be
I used for Improvement.
2 Concrete strength to be;
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JUNCTION TYPE D : MINOR ACCESSES

SCALE 1:200

100mm WIDE YELLOW CENTRE LINE
1m LONG WITH 5m GAPS
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CARRIAGEWAY

NOTES:
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SHOULDER
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\ CONTINOUS WHITE EDGE LINE

JUNCTION TYPE B

1. ALL DIMENSIONS ARE IN METRES UNLESS OTHERWISE SHOWN.

2. THE ACTUAL LOCATION OF PRIVATE ACCESS TO BE AS DIRECTED
BY THE ENGINEER ON SITE.

3. ACCESS CULVERTS, AS REQUIRED, SHALL BE AS DIRECTED BY
THE ENGINEER.
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150

CONCRETE COVER
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SECTION A — A

3mm THICK MILD STEEL PLATE WHITE LETTERING
17mm LINES ON BLACK BACKGROUND
NOTE. LETTERING ON BOTH SIDES

OF PLATE,REVERSE DESTINATION

§ 5mm WELD FOR .
FULL LENGTH
3 L 125 x 125 HOT ROLLED M.S.
ANGLE PAINTED WHITE -
4 L -:;-* FOOTING TO BE IN
§ DA ‘ CLASS 15/20 CONCRETE
e .
B te: "« "] 46mm DIA BAR WELDED
FRONT_ELEVATION SIDE ELEVATION
KILOMETER MARKER POST
SCALE 1 : 20
NOTES

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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-GUARDRAIL TO BE FLARED AND BENT DOWN OVER THESE

LEVEL OF EDGE OF
SHOULDER OF FOOTPATH

(12 METRES)
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ELEVATION
SCALE 1:50 4
210mm SQUARE CONC.POST WITH
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PLAN
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CHANNEL SECIMON

PLAN
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CONCRETE FOOTING

/ CLASS 15/20

SECTION A-A

SCALE 1:10
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PLATE 80 x 600 x Smm

H_ WHITE PAINTED METAL
N
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REAR ELEVATION

REFLECTOR PLATE
(180x40x1mm) 2 No.

PER PUSI KED FRONI
FACE WITH WHITE REAR B

FACE

NOTE: TIMBER BLOCKS OMITTED
AT LAST THREE POSTS

A NANAPAPANANAAN
FRONT ELEVATION

NORMAL EDGE OF
SHOULDER OR FOOTPATH

POST BOLT
M16x59

LAP BOLT
M16x25

FLEX-BEAM
JOINTS

NOTES:

SO AN

N

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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1006 (500)

— OVERTOPPING

—GROUND LEVEL TO OBRIATE VERTOPPING A FREEBOARD

DEPTH OF
ANTICIPATED SCOUR

AS SHOWN IS NORMALLY SUFFICIENT BUT IT IS
NOT, AND OVERTOPPING IS LIABLE TO OCCUR THE

FLOOD LEVEL GROUNDLEVEL SHALL BE PROTECTED

(0~ 1000
—

1 | 57 T

LEXISTING GROUND

FLOOD LEVEL
—GROUND LEVEL SR .
FLOOD LEVEtr & )i
1
£ 2
DEPTH OF
ANTICIPATED SCOUR
DETAIL 1 - ,7 =
Joasas: T ¥ Qi o ozsotaariasttaaticetaal
fesSaat e SLOPING EMBANKMENT / e DEFLECTED GABION MATRESS.

\_IF SCOURING CONTINUES AFTER A MAXIMUM DEFLCTION

BE FILLED WITH LOOSE STONES AND AN ADDITIONAL GABION
MATTRESS ATTACHED SECURELY TO THE OLD ONE

DETAIL 2
STEPPED EMBANKMENT

RIVER BED

'___ ANCHORAGE OF APRON
TO PREVENT THE APRON OF GABION
MATRESSES TO SLIP AWAY AFTER IT HAS
DEFLECTED IT SHALL BE SECURED BY MEANS
OF L — SHAPED 0. 12mm BARS 1000 - 1200mm
DETAIL 4 LONG, FIXED TO THE STRUCTURE AT APPROX.
- 2.00m AS SHOWN. LONGITUDINAL BAR INSIDE THE
GABIONS SHOULD ALSO BE INCLUDED.

L THE MATTRESS MAY BE
CUT TO_ FIT_THE STRUCTURE
BEING BUILT

SIZES AND TYPES OF GABION BOXES

RIVERBED

1

|

|
IR

/’x DOWNSTREAM END et

AND SIDE PARALLEL
TO WATER FLOW

UPSTREAM END

DETAIL 5

EDGE TREATMENT OF APRONS

THE SCOUR HOLE BELOW THE HANGING END OF APRON SHOULD ’ A

N

w

o

T
Hi

..P’I

LENGTH OF APRON
TO BE ABLE TP PERFORM CORRECTLY
THE PROJECTION OF THE APRON SHALL BE APPROX.
1.5 TIMES THE EXPECTED SCOUR DEPTH
_ (LENGTH_> 1.5D)
DETAIL 3

VERTICAL EMBANKMENT

NOTES.

GENERAL NOTES

. GABIONS SHALL BE MADE FROM GALVANISED STEEL WIRE MESH

THE WIRE SHALL BE AT LEAST 25mm. 0 AND DOUBLE TWISTED TO

FORM AN 80 x 100mm. NOMINOL SIZE MESH.

THE GALVANIZING SHALL COMPLY WITH B.S. 443.

ASSEMBLY OF GABION BOXES AND MATTRESSES SHALL BE DNE ACCORDING TO
THE MANUFACTURERS INSTRUCTIONS.

GABION BOX ELEMENTS SHALL BE EDGED WITH A 4mm 0 WIRE SELVIDGE

TO GIVE THE BOX STABILITY.

ALL WIRING SHALL BE DONE AS A CONTINUOUS LACING OPERATION, NOT WITH
INDIVIDUAL TWISTS AT INTERVALS.

TIGHTNESS OF MESH AND WIRING IS ESSENTIAL AT ALL TIMES.

THE GABION STRUCTURE SHALL BE FORMED BY WIRING THE GABION BOXES
AND/OR MATTRESSES TOGETHER, USING EXACTLY THE SAME METHOD AS FOR
ASSEMBLING SINGLE GABIONS (SEE NOTE 3.)

GABIONS SHALL BE PLACED AND WIRED EMPTY — IT IS DIFFICULT TO

WIRE GABIONS TOGETHER WHEN ONE IS FULL OF STONES.

THE FILL SHALL BE A HARD DURABLE STONE, IN SIZE BETWEEN 75mm TO 200mm
FILL THE GABIONS BY HAND AND MAKE SURE THE STONE IS TIGHTLY PACKED AND
HAS AMINIMUM OF VOIDS AFTER FILLING SLIGHTLY OVERFULL, TO ALLOW FOR
SETTLEMENT, STRECH THE LIDS TIGHTLY OVER THE FILLING AND WIRE THEM DOWN.
THE ENDS OF A GABION STRUCTURE SHALL NEVER PROJECT INTO THE FLOW

BUT SHALL TAPER SMOOTHLY INTO THE BANK.

WHERE BOTH A VERTICAL WALL AND A LINING ARE REQUIRED NEXT TO EACH OTHER

A TRANSITION FROM ONE FORM OF STRUCTURE TO THE OTHER SHALL BE
DONE IN STAGES. ONE EXAMPLE IS A CULVERT WHICH HAS VERTICAL WINGWALL

FACES, WHILE THE CHANNEL UP — DOWNSTREAM HAS ATRAPEZOIDAL CROSS SECTION.
THE GABION WALL NEXT TO HE WINGWALL SHALL BE VERTICAL (DETAIL 3)
BUT AS IT PROCEEDS AWAY FROM THE WINGWALL STEPS BETWEEN THE COURSES

OF GABION BOXES SHALL BE FORMED AND GRADUALLY INCREASED IN WIDTHS
UNTIL A SLOPE OF SAY 1 : 1 IS OBTAINED (DETAIL 2) AT THIS POINT THE

RETAINING WALL SECTION CHANGES TO A STEPPED REVERMENT.

THE REVERTMENT IS CONTINUED WITH THE WIDTH OF ITS STEPS INCREASING.
UNTIL A SLOPE OF 1 : 1.5 IS REACHED AT WHICH POINT THE BANK IS FACED
WITH A SMOOTH MATTRESS LINING. (DETAIL 1)
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MITRE DRAIN

Cross section:
1:1 060m 1:1

,_ T

No excavation
of side drain

Additional blockage
with material from
mitre drain




Scour checks made of wooden stakes:

SCOUR CHECKS

Scour checks made of stones:




Scour checks made of stones

Cross section
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(1.00m) *0.40:%)

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

Ground plan
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Stone
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NOTE
1Dimensions in metres
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Scour checks made of wooden stakes

Cross section
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STONE WEIGHT:MIN 10KG apion

STAKE DIAMETER: MIN. 0.10m




- MASONRY SCOUR CHECKS
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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

15 |1.50 ! [7X 150 1|50
H /1
I N
o
2
J/
3
5

2L
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i
1.20
b~

A
=

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




TRAFFIC SIGNS




TRAFFIC SIGNS

’4_611_0_.‘ 3
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o
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«—20mm
3mm wall
thickness
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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




PUBLICITY SIGNBOARD




3720

2220

1500

1800

|
\
1650 |75
{7

EMPLOYER: THE DIRECTOR GENERAL
KENYA RURAL ROADS AUTHORITY 8
P.0. BOX 48151-00100 NAIROBI
S
PROJECT TITLE: LABOUR BASED REHABILITATION, IMPROVEMENT AND
SRRl R PERFORMANCE BASED ROUTINE MAINTENANCE WORKS OF -
XXX <
CONTRACT No.: AFD/EU/XX/XX/XXX/2023/24
8
FINANCED BY: 5 Gy
ey
Oasrp HE
o Tk * % §
FRENCH EUROPEAN GOVERNMENT OF
DEVELOPMENT UNION KENYA
AGENCY
8
ENGINEER: DIRECTOR (PLANNING, DESIGN & ENVIRONMENT)
KENYA RURAL ROADS AUTHORITY g
P.0. BOX 48151-00100 NATROBI
8
MANAGEMENT
SUPPORT ; S
EGIS (K) LTD / EGIS INT / NORKEN LTD / JV g
CONSULTANT: GIS (K) ais o b
S
DESIGN = CAS CONSULTANTS LTD
SUPERVISION =3 P.0. BOX 20023- 00200 g
CONSULTANT: NAIROBI N
8
CONTRACTOR: M/S XXX
P.0. BOX XXX~ XXX g
XXX b
g
EXPECTED
COMPLETION STH AUGUST 2025 S
DATE: b
S
HIV/AIDS .
HIV/AIDS IS REAL PLEASE STAY SAFE BY
AWARENESS: ABSTAINING OR USING CONDOMS g
|
T

e OAIUARS

75X50X4.0 RHS

-

Steel plate board welded to RHS

75X50X4.0 RHS

AGURHS 0

g

200

200

350

200 B0 200 O

Y

Steel plate board welded to RHS

200

30 200 8

200

200

75X50X4.0 RHS

RASLALE S ¢ 1 B

N\ AA JAA

400 X 400mm DEED CONCRETE CLASS 15/20 SURROUND

VaYa\ AN AN | AN
L

400
e K
=

7R

| (
SR IR S
400

PUBLICITY SIGNBOARD FRONT ELEVATION

SCALE 1:10
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PUBLICITY SIGNBOARD SIDE ELEVATION
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SCALE 1:10

NOTES:

1.BLACK LETTERING ON WHITE BACKGROUND

2.WRITTING MUST BE LEGIBLE FROM 20m

3.LOGOS SHALL BE IN COLOUR

4.ALL HEADINGS ARE 55mm HIGH

5.ALL SUB HEADINGS ARE 50mm HIGH

6.CLEAR HEIGHT FROM LEVEL GROUND SURFACE TO
FIRST PANEL IS 1500mm.
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