—

ALyl ol sall 4paS (ed bl JSE 3 o 30 Jshy oSS ail a2
:(120) ad) Jsas L3y 4. 330

— 200
N.GL o
Vil Ve Vel T gl T )
=l=lIE=1ET s 12 @ 250 mm
e 25@ 200 mm B
x ¥
3 s
“‘/
/ R.C,C28,1:153

3200
\

l
- s 12@ 200 mm
- 1000|400 1600%
§ T T N B e e S R 8
’JF;-— = — ©
, w/u/?’:’/“e M{\u/ﬁ{\l%p/u IR
T = 3 ki . e i, PR
O SRR s 4520050
500 mm , two layer well
compacted sub-base

) sl il A laall SLaY) Jpaill © (38) by JS2

Calculate amount of materials for 1 meter of wall length.
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Volume=221x1=221m?

2.21 = 0.67(5.5X)
{(121) pby Jsas

Cement Sand Gravel

840 Kg 0.9m° 1.8m°

bl il
1- @25 @ 200 mm.

Amount = (0—12)*((3.2+0.4+0.438—0.075))*3.86 =67.48kg

il b il A jlanl) el oSl Jlaa) o : Adasdle

2- @ 12@ 250 mm:

3.2-0.075

—+
0.25

Amount = ( 1)*(1)*0.888 =12kg

3-@ 2@ 250 mm:

Amount = (O—ZSJ*((?,.z+o.4+o.438—o.o75))*o.888:14kg
4- @ 2@ 250 mm:
3.2-0.075
—_—t
0.25

Amount = ( 1)*(1)*0.888 =12kg

roba¥ ) alutl) b

5- @25 @ 200 mm (Top layer):

Amount = (0—12}((3+ 0.65—0.075))*3.86 = 69kg
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6- @25 @ 200 mm (' bottom layer).:

Amount = [0—12)*((3— 0.075))*3.86 = 56.45kg

7- @ 12@ 200 mm:(Top & bottom layer)
3-0.075 N

Amount = 2*( 1]*(1)*0.888 = 26kg

Amount of sub-base class B= (3.5*0.5*1)= 1.75 m®

(122) ad, Jsa> 4l sl

CEMENT | SAND | GRAVEL | REINFORCEMENT SX;
25.2 Ton 27 m° 54 m° 7.708 Ton 525 m°
27 i

olial JSa 8 adyalis Agaall oLill 4 301 001 o) sall daS ed -]
(2 0.8 sl (ac) Gundl i jiall g Alasy) o sall 4o ]
e U ALY 3 gl A _0
(el ALY ) sall daeS -
sl A0LIY) o pall 4paS -
Al aaly Al el 4 o cade 131 ) 48 gldall ol jaall ApLaY) o sall LS 2
(= 5139) b, JSall (1% 2.1 dads aal5 o0 1.5%2
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Stirrup 10 200 mm ¢/¢
B 250 | 49 25mm 4[)0;;3[3
mm
‘‘‘‘‘‘ 1 Vo910 200mm | | 210 200 mm
8 R.C, (1:2:4) maximum
. N § aggregate size 38 mm
' '
Yellmm
SECTION IN COLUMN ™ 600 -l
Sec. 1-1
Footing detail
g Stirrup 10 300
J —2a 20mum P o
421 = < 4
| * o / , [ §
\ 5 /
L K
o 1§ 20 mm La _J
= 4900 -
BEAMS (B1&B2) detail

dalisall Al Al (e Adlide ALl eliae Y ALl Jaualss (40) A8 JSal)

Length of footing = 18.6 m s )

Volume of concrete = (18.6 *0.4*0.6)= 4.464
4.464 = 0.67(7 X)

Cement = 0.951 m®

Sand = 1.903 m*®

Gravel =3.8 m®
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RCSlb 7
' o 4“;,'._"
[ Moy Juadl 1 (41) A& Jsa
2 8 i VRS O R Rt
' 250

Gl s (el

— Window (1.5x2)m

-1500

SN

(=3
-
A
i
{ ~— D.P.C (100) mm
L3 / — Brick Work (1:3)
= |
m .
Pt Z 5. Wall Footmg
o &
-
i
~-800 =
SECTION IN WALL

{(123) & Jsan

1.332 ton 1.903 m

3.8m

b yaall
Volume of Excavation = (18.6 *0.8*0.6)= 8.064 m°

oY) b
Amount of main reinforcement = 9*18.6*0.888 =148.6kg

Amount of stirrup reinforcement =
((18.6/0.2) +1)*1.68*0.888 =140.2kg
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Volume of concrete = 4* (3.5 *0.25*0.25)= 0.875 m®
0.875 = 0.67(7 X)
{(124) & Jsoa
0.261ton 0.373 m 0.75m
AW\ @.‘uﬂ‘

Amount of main reinforcement = 4*4.3*3.86 = 66.39kg

Amount of stirrup reinforcement = 4*((3.5/0.2)+1)*0.9*0.62 = 41.3kg

Amount of columns reinforcement = 107.7 kg

Area of Slab = 30 m?
Volume of concrete = (0.15 *30)= 4.5 m®
4.5 =0.67(7 X)
1(125) &, Jsaa
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Cement Sand Gravel

1.343 ton 1.918 m® 3.84m°

il Ll
Amount of main reinforcement (long direction) straight bar=
((5-0.04/0.4)+1)*(6.05—-0.04)*0.888) = 71.5kg

Amount of main reinforcement (long direction) bent bar=
length (long direction) bent bar=6.482 m

((5-0.04/0.4)+1)*(6.482—0.04)*0.888) = 76.65kg

Additional bar(long direction) = (2*(6.05-0.04)/4)*(( 5-0.04/0.4)+1
)*0.888 = 35.74 kg

Amount of main reinforcement (short direction) straight bar=
(((6.05—0.04/0.4)+1)*(5—0.04)*0.888) = 70.58kg

Amount of main reinforcement (short direction) bent bar, length (long
direction) bent bar=5.482 m

(((6.05—-0.04/0.4)+1)*(5.482—-0.04)*0.888) = 77.44kg

Additional bar(long direction) = (2*(5-0.04)/4)*(( 6.05—0.04/0.4)+1
)*0.888 = 35.29kg

Amount of Slab reinforcement = 295.7 kg
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Length of beams = 17.6 m
Volume of concrete =(0.65*0.25*17.6) = 2.86 m*
2.86 = 0.67(7 X)

{(126) 6 Jsa

Cement Sand Gravel

0.853 ton 1.22m° 244 m°

sl sl

1- Amount of main reinforcement for (B1):
Straight bars = 5*(4.9+0.5+0.24)*2.47 = 69.65 kg

Bent bars = 2*6.27*2.47 = 30.97 kg
Stirrup = ((4.9/0.3)+1)*1.60*0.62 =17.2 kg
For two beams (B1) = 235.62 kg

2- Amount of main reinforcement for (B2):
Straight bars = 5*(3.9+0.5+0.24)*2.47 = 57.3 kg

Bent bars = 2*4.44*2.47 = 23.91 kg
Stirrup = ((3.9/0.3)+1)*1.60*0.62 =13.9 kg

For two beams (B2) = 190.2 kg

13 sl L)
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}h\..t.“ Caaly ;U-}S\

Amount of brick under D.P.C =(0.36*0.577*17.6) =3.65 m*
PRI PEPCRAEN

Amount of brick above D.P.C  =(0.25*2.331*17.6) —
((1.5*2+2.1*1)*0.25) =9 m®

(3.65+9)=0.89(4X) (1:3) Coiand) L5

(127) &, Jsaa

5 ton 10.66 m

ALK o Uil 3) ga A

(128) & Jsan

8.74 ton 1.189 ton 8.064m® | 12.65m®
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Channel Work < &l el 4-11

Ll adada () 583 3 g Lgiliial ga 5 3L (Bac 5 (sa V) o sasia Caes ol gl Jlae | Calias
(1 -42) J8all (Jalslly is Als i (1
(2 -42) J8al (JalSl a2, Als 4 (2

(3-42)@\ 6FJJM\A‘;¢}})§AM\A@¢}(3

G. 3
@3B & AL Juadi ; (42) a8 JSil)

) lidanall (38 93U (he ¢ ja 2atwil da U0 A ) du;‘y\:\_”msws(%d&

(129) &, dsaa

RD.(m) | O 500 | 1000 | 1500

G.L (m) | 241.4 | 2413 | 241.1 | 2409

Bed width=4m, side slope in cutting=1:1, and in filling=1:1.5, bank
width=1.5m both side, full supply depth (F.S.D)=60cm, free board
(F.B)=45cm, bed slope=1:5000, Proposed bed level (P.B.L)=240.8m.
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_

:Jall
Al Al AY) adaiall ) adale e Bl el & sl laie =
i=i=> Xx=0.1m
5000 500
F.S.D+F.B=1.05m
(130) b Js2a
RD(m) | N.S.L(m)|P.B.L(m)| Cut(m)
0 241.4 240.8 0.6
500 241.3 240.7 0.6
1000 241.1 240.6 0.5
1500 240.9 240.5 0.4

a2l Aalioe 28 jaal aadiiy 58 5 (Bank) I g i)l sa Lay o)

638 b Sl Juadi ¢ (43) A8 S
@R.D0.0m
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y =1.05-0.6 = 0.45m
Ac =0.6*4+0.6% =2.76m?
Af = 2*(1.5*0.45+1.5*0.452):1.9575m2

@ R.D 500m

y =1.05-0.6 = 0.45m
Ac=0.6*4+0.6° =2.76m?
Af =2*(1.5*0.45+1.5*0.452):1.9575m2

@ R.D 1000m

y =1.05-0.5 = 0.55m
Ac =05%4+05° = 2.25m?
Af =2%(1.5%0.55+1.5*0.55? ) = 2.5575m’

@ R.D 1500m
y =1.05-0.4 = 0.65m

Ac=0.4%4+0.4% =1.76m’

Af =2%(1.5%0.65+1.5*0.65)=3.2175m

(131) ) Jsaal
R.D (M) | Ac (m?) | Af (m?) Le(”mg)th Mif‘nrl)AC M‘Z;Q)Af ve (m%) | VF (m?)
0 | 276 | 19575
500 | 2.76 | 1.9575| 500 276 19575 | 1380 | 978.75
1000 | 2.25 | 25575 | 500 2505 22575 | 12525 |1128.75
1500 | .76 | 32175 | 500 2.005 28875 | 10025 |1443.75
> 3635 | 355125
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Ay Cildanall (38 53U (e ¢ 2aul A 30 Al il Jlee V) deS (e (Pl

(132) a5, Jsoa

RD.(m) | O 500 | 1000 | 1500 | 2000

G.L. (m) 239 239.1 | 239.2 | 2393 | 2394

Bed width=4m, side slope in cutting=1:1, and in filling=1:1.5, bank
m both side, full supply depth (F.S.D)=60cm, free board 2width=
(F.B)=40cm, bed slope=1:5000, Proposed bed level (P.B.L)=240m.

BN
5200~ 05 = X0
(2) I8 3 Tl pram e LS LI () sSms ale g sUamall pdaliall JS0 o 5 Alls 6 5L3a)) Lia
1(133) &b, Jsaal
RD(m) |N.S.L(m)[P.B.L(m)]| Fill (m)
0 239 240 1

500 239.1 239.9 0.8

1000 239.2 239.8 0.6

1500 239.3 239.7 0.4

2000 239.4 239.6 0.2

@ R.D Om

A, (below bed)=(4+2*2+4*1.5*%1)*1+1.5*1%=15.5m*
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A(above bed)=2*(2*1+1.5*1%)=7 m* (banks)

A =22.5m?

@ R.D 500m

A (below bed)=(4+2*2+4*1.5%1)*0.8+1.5%0.8°=12.16m?
A,(above bed)=2*(2*1+1.5*1%)=7 m* (banks)

[ Af=19.16m?

@ R.D 1000m

Ay (below bed)=(4+2*2+4*1.5*1)*0.6+1.5*0.6°=8.94m"
A,(above bed)=2*(2*1+1.5%1%)=7 m* (banks)

[ As =15.94m?

@ R.D 1500m

A, (below bed)=(4+2*2+4*1.5*1)*0.4+1.5*0.4°=5.84m"
A(above bed)=2*(2*1+1.5*1%)=7 m* (banks)

] Af=12.84m?

@ R.D 2000m

A, (below bed)=(4+2*2+4*1.5%1)*0.2+1.5*0.2°=2.86m?
A,(above bed)=2*(2*1+1.5*1%)=7 m* (banks)
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[ As=9.86m°

V0|.=500*|:

22.5+9.86

S5 s dae s ol o sl (S Lk

+19.16+15.94 +12.84} =32060m*

AV sl (385 3U8 (e o Jan 2l A 301 Al i) Jlae W) dpeS e (20 Jlia

(134) &, Js2a
R.D.(m) | 1000 | 2000 | 3000 | 4000
G.L (m) | 210.8 | 2104 | 208.8 | 208.4

Bed width=3m, side slope in cutting=1:1, and in filling=1:1.5, bank
width=1.6m both side, full supply depth (F.S.D)=80cm, free board
(F.B)=40cm, bed slope=1:5000, Proposed bed level (P.B.L)=210m.

:Jad)
L X x_02m, F.S.D+F.B=12m
5000 1000 ’
(135) &y Jsaa
R.D(m) [ N.S.L(m) [ P.B.L (m) [ Cut(m) Fill (m)
1000 210.8 210 0.8 ---
2000 210.4 209.8 0.6 ---
3000 208.8 209.6 --- 0.8
4000 208.4 209.4 --- 1
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@ R.D 1000m

y=1.2-0.8=0.4m
Ac =0.8%3+0.8? = 3.04m?
Af =2*(1.6%0.4+1.5%0.4)=1.76m’

@ R.D 2000m

y=1.2-0.6=0.6m
Ac =0.6*3+0.6> = 2.16m’
Af =2%(1.6%0.6+1.5%0.6° )= 3m?

e Jsaii R.D3000 ) R.D2000 (e JEiy) die 43} Gilull Jsaall JOA (ge Jaadls *
1 gsbae NL.SL Lt 0sS) ddais ddlisall 028 (& 2 gy adde 5 caa)ll s ) adadll dlls
Bank e s siad Casw g1 ((F.S.D+F.B) (3o Loy i a3 5 e (5 5ia3 o s P.B.L

BL a8 caad o a3 0 Y b yhall (e Jaih

L:@:ﬂ = 428.6m
06 14
1000 m
0.60
o ~ 080
The drawing not to scale ~1
el () adadll (e o gusiall 8 J a3 :(44) A8 S

@ R.D 2428.6m

y=12-0=12m
Ac =0m?

Af =2%(1.6*%1.2+15%1.22)=8.16m’
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F.S.D

o

L8
1 /" BANK OF\
CHANNEL

@ R.D 3000m

s 8l b ALl Juadi ; (45) a8 JSa)

A (below bed)=(4+2*1.6+4*1.5%1.2)*0.8+1.5*0.8°=11.68m"

A,(above bed)=2*(1.6*1.2+1.5*1.2%)=8.16 m’ (banks)

[ As=19.84m?
@ R.D 4000m

A (below bed)=13.4*1+1.5*1°=14.9m? A,(above bed)= 8.16 m* (banks)

1A =23.06m°
(136) pb Jsa>
R.D(m) | Ac(m’) | Af(m® | Length (m) | Mean Ac (m® | Mean Af (m% | Vc(m® VF (m°)
1000 3.04 1.76
2000 2.16 3 1000 2.6 2.38 2600 2380
2428.6 0 8.16 428.6 1.08 5.58 462.888 | 2391.588
3000 0 19.84 5714 0 14 0 7999.6
4000 0 23.06 1000 0 21.45 0 21450
)Y 3062.888|34221.188
HETB
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e d Apsul LU M g i (Omd) ae) claS Y oS -]
& ALY Jaaliil) ¢ aslisl o)y o5k cad 10 2= (Pipe Culverts)
o Caale 131 ¢ slial (<)

PRECRONURIWS Y F Sl Al elUaall Al Al = 3e A
Type |l | 15 mm C 21 MPa «1:2:4

10,000 220,000

18,000 800,000 7,000

5 il GISH (5 %30

4K 48N 10 9420 B pilaall SN e 91 B ylal) Cal<ll e 943

Pavement width 8000 mm

o).

00 0:050-0:0:0:0:00:0-0-0-0:0:0:0-0-0:0-0:0:0:0:00-0:0:0:0:0:00:0-0:0:0:0:0:00:04
SC SC ST

8781
15530

Rock Protection

Section in Road and Pipe Culvert

Jlee VI ilinda 55 yhidll 45083y Jualdil) peca gy (33 yhall b adaia 1 (1-46) a8, JSl)
Al il
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:Jall
3aa) g3 yaisl ilblual)

;Q\_Uéaj\ 1

Volume = 80.15 * 2.20 = 176.33 m*
sl paall dids 2
Volume = 15.513*0.3*5.0 = 23.269 m°
coaalldak 3
Volume = 15.513*0.25*5 = 19.40 m°
Al Al el ddika 4
Area = 8.781* 5.0 = 43.905 m” ( thickness 10 cm ).
kil g A dleal) as 5
Volume = 4.5 *1.0%0.26 = 1.17 m®
(Rl Dluj3) Jlaudl Alesl) s 6
Volume = 2*(3.374*0.1+0.26*0.15)*4.5 = 3.38 8 m®
3.388 = 0.67* (7 X)
X=0.723m* = cement=1.01 ton
Sand = 1.446 m®
Gravel = 2.892 m’

Reinf. = ((3.375/0.15)+1)* 4.5%0.62 + ((4.5/0.15)+1)*3.375*0.62
=130.43 kg

: 5kl C%L.e 1
Volume of Concrete = (2 * 3.14* 0.9 * 0.1) * 1 = 0.5652 m°
0.5652 =0.67 (7X) = cement =0.168 ton

Sand = 0.24 m®, Gravel = 0.48 m®
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Reinf. = (2*3.14*0.9)*0.62*(1/0.1)+((1*0.222*(2*3.14*0.9/0.082)+1)=

——

Sﬁup main
Reinf. = 51.34 kg

el A 4 ,ylay) 3, 1 A (341
1 0 g
Cost of excavation = 17%.33 * le.l* 1.2*1.3* 6,000=1,396,534 1D

LSl iy GlS
—> For 1 m°®=10,296 ID
Cost of sub-base = 23.269 * 1.1 *1.2*1.3*1.03*10,000 = 411,275 ID
e
—> For1m®=17,675ID
Cost of lean concrete = 43.905 *1.1*1.2*1.3*1.03*25,000=1,940,030 ID
=> For 1 m® = 44,187 ID
Cost of rock = 19.40*1.1*1.2*1.3*1.03*30,000=1,028,673 ID
—> For 1 m®=53,024 ID
Cost of protect rock = 1.17*1.1*1.2*1.3*1.03*30,000= 62,039 ID
—> For 1 m®=53,024 ID

Cost of R.C wall under culvert = (1.1*1.2*1.3*1.03)*((1.01*220,000)+(
1.446*7,000)+(2.892*18,000)+( 0.130*800,000)= 686,450 1D

Cost of 1 m® of R.C wall under culvert = 686,450/3.388 =202,612 ID

Cost of 1 m.L of pipe = (1.1*1.2*1.3*1.03)*((
0.168*220,000)+(0.24*7,000)+(0.48*18,000)+(0.0514*800,000)

Cost of 1 m.L of pipe = 156,245 ID
Cost of 1 m® of R.C Wing wall of culvert = 202,612 1D
(Aen) 112,000,000 Ll (i 55 pally 55 o8 sall Layladi 5 4y s A4S

s Sl g Sl ) sl joa ae (RS 10) g 5 mdiell il Jgan () S <l
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S / faal)
SAle

/[ 8aagll )
Bls Mg

588l Jualds

&

& sall Lo 4 g

2,000,000 |

g s all 4 yill Japladtp g | 1

L Jee Y

10,854,000

10,300

1800

Gl aaldl 4 U1 danl) 5 0 g0 jaead
Jeall aillaiyle JS5 4 il
iyl usigal) Clen 5t

1

17,819,000

10,300

1730

a1 A 53U 2aal) 5 3l ga hagas

S sall e A Canaill il il
Akt JS 5 il s 4y gl
el Guaigall a5y Jaall

4,320,000

18,000

240

ol Gedida Jan 50l 50 juead
LY ik e B chia Lyl
Jas Al o 20 e Aduhll claw
Jaall allaiile JS 59495 (e JEY
o _pdiall aigall Sl g5

10,335,000

53,000

195

oaall (e dagh Jas g o) se g
il 0S5 5 kil ciad uall
iyl utigal) Clgan 555 Jasl

636,000

53,000

12

aall (e ddda Jas g 3 ga g
OS5 5yl Gl dleall ol
osdigal) Clga 555 Janll allaile

G all

dalie ye 4l A
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16 200 mm, two layers
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Construction Details of
Circular Tank (Top view)
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Water Level
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RAFT FOUNDATION
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Well Compacted Sub-Base
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Crushed Stone

SECTION A-A
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12 250 mm

112 ¢ 150 mm

Estimation and Standard Specifications




