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| of slab FLAB (ASTTT © GACTT ST AT 2O 2N - NN
| 700 ' -
j'| o, B p——r—r— ai08 5. Expansion joint (&9 &CI0)
:' ‘g 5[ AL S, R. Contraction joint (F2CFIBH GG
[~ 1
| | @34 e
L sae E] 0, Construction joint (Ffer Sears
q R——— 2_ J
|
. - . 3 i g (e
| § | o iy 4 fOF 0T TG 5w -39 @ I FeaeE | TS @ we e wAl e g fofe fefle
I g st} sar % (BfSePTCE ot =R |
| 1 300 5
- |
2 . A s
E 2l |- epp= —1' = a) Expansion joint spacing (for 25mm wide expansion joints)
-] -100 _!_ TS (0 LSO, Sp— ;
£ —— | 1 ' (BT - qg ebilad srarty vaw
. | l - :
- ok bt i L ., Period of Construction Degree of Foundation Maximum Expansion joint spacing (m) for
, 5 o 9 8 s - roughness _ Slab thickness (mm)
f o © R O me s L . 100 150 | 200 [ 250
inter (October to Marc mooth 40 40 1 6
| ’o' 40 60
I Cumulative numbar of stondard axles (x10°) | Rough 100 120 150 sl
gun;merb{A}pnl — Smooth 50 60 60 100
: . s . . i eptember Rough
“ fo@ 2-2¢3 Relationship between traffic and weight of concrete slab reinforcement J 100 120 120 120
|

o1 - e
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b) Construction/Contracting joint spacing

(Bfder 2-brg Fsftel v wese vy

Slab thickness (mm) Maximum Contraction Joint Spacing (m)
" Unreinforced Siab

150 4.5

150 4.5

200 4.5

Reinforced Slab

100 7.5

150 13

200 14

c) Dimension of dowel bars for Expansion and Contraction Joint

(Bfer 2- » 3 AT YIRE 908 A @

Slab thickness Expansion Joints Contraction joints
Diameter (mm) Length {mm) Diameter (mm) Length (mm)
- 20 500 12 400
133;28 25 500 20 500
ot &dga
arrisaad ro o T J—
.'f}'htl fadiue ,_/ iy

&
i e i g et e o

i Lo RO M

e ‘\ﬁj?) = iy Fodeap % [
(] o d w A

o P

By Ly y R
L T 5 -4

doint Fifiur o <

= Elagg Bt ; : .
Expansion joint Cantraction joint Contraction joint
Typa | Tyrma 2

v flowal bdr an cod wide Sodred
S owith Bitumien ond copaed aa
M. I round dowsl bar-; rhne it oon §NdE Fropty

- Dowelled lengitudinel joint

fom 2-298 TGS (AT ST

ol

Al 7T feriaa o ffier el

2.5¢.¢ FGE T (@2TFT) gy Sarege

Design Data

Design life of the pavement = 20 years
Cumulative Equivalent Standard Axles = 2 million
Normal subgrade CBR = 8%
Solution:

Subgrade thickness 200mm

Sub-base thickness
Concrete slab thickness

80mm as per Table 2-7
180mm (as per Graph, o 2-23 (both unreinforced and
reinforced

Reinforcement:Minimum reinforcement using graph in figure 2-25for ESA of 2 million is 2.61 ka/m®
(longitudinal reinforcement) or 275mm?m width of slab (transverse reinforcement). 10mm dia rod at
an interval of 300mm shall be placed longitudinally at 80mm below the top surface of the slab. The
transverse reinforcement will be 10mm dia bar at the interval of 450mm interval just as a binder to the
main reinforcement.

Reinforcement may also be calculated using formula as below

LFW
A= LW
25

where

A (Longitudinal) = ’2*—‘};% =251 cm’ (10mm dia @ 270mm cfc)

J _3ax15x360
Ax 5x7800

A (Transverse = 0.69 cm” (10mm dia @ 300mm c/c)

(Here contraction joint has been taken as interval of 13m and width of pavement 3.6m)

Expansion joint: Using Table 2-8, expansion joint is 120 m interval for slab thickness of 150mm and
200mm

Construction & Contraction Joint joint: Using Table 2-9, the spacing of construction or contraction
joint is 4.5 m for unreinforced slab and 13m interval for reinforced slab from table 2-9 whereas

Maximum spacing of joints using graph in fo@ (figure)2-26 is 16.5 meter. Considering both figure, joint
interval is considered to be 13m,

Dowel bar: Using Table 2-10, length of dowel bar in construction joint is 400mm having diameter
12mm. and length of dowel bar in expansion joint is 500mm & diameter 2mm.
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RCC Column footing: (&AM Si7 S fHfite @ 470e4 footing B9 F40 237 | @ 44 footing SIS 4t
FiiE 30 | Foundation TAASST @ FHGE 96 B9 07 P (SfFf
2 |

Combined RCC Column footing: a1 14 ¢xt@ 3/ 0 F#ICH footing @4
AZG GF SET TR B0 W R overap 2 4 Property line @
Flaret 749 (FIF footing slab (FIF @3 fiuce afde wdl 7187 77 7 €47 /0
5 Fereag (e [rasaE e 99 0K footing slab Fifis w4t &7 | arswg L, e olo lo o o
footing fee3s 4% F4 2T | QU@ downward T (FIC € upward '
soil pressure a3 S 9199 (T TS 0T |

o ©0-wgRCC Column
footing

6@ w-83Combined RCC Column Footing

Raft Foundation: B4t REP G ST Q4019 RCC Raft Foundation et sl =31 | F41@ereca Raft siab«d
G ¢ BT WA (top and bottom) TH fass w=iae qeBe ¥d =8 | Wifbe /g 937 st 39 A 41 Under
ground floor ¥4 Q4T Raft Foundation (3T Yf&1e5® | WBT A17<9%# Foundation |

Pile Foundation: 364 Ttz Graela 4+ =Fael B9 20T A GG/ MBS A Fa9 G Pile
Foundation (W3l 2 | 93 430 A1 924 41 T | TG Precast 7129 @ Cast-in-situ 238 | T8 F48
A2CF Point bearing pile 93¢ Friction pile @ 941 ¥ | End pressure '8 side friction Z(® (& Upward pressure Gl
T O} ST (IS 9ZH I ANF | Friction pile @ T6 @ Bt surfacesai@a @ friction tofd 2o g
SAFAEE TS #iltd | Point bearing pile T CFTA N30T Tip € (T Resistance 2 13 #3070 S| 984 st |
LIS (0 993 124 point bearing's friction 4513 ©IF 920 T Sl 20 AT |

w.8 ferey telgef

BT Toiea TR AMRTS3 o wAnicd st 2 | wigrel eligfon w8 uig 9B [y wxfeiied o
B W5 S (disturbed)& | AT M Tsa e wies e wifta wig w27 wTo! qwcs 2003 |
Gl ©-BAfag witews 2o 3% A Sitaroundation SlabBIF= a1 WaHIT | Foundation9aiSIabaa+tary' - &' AITE
ElREE =i ol

o fa, T, T
G5 Foitars eFgsd Sk 2@ A(Beam), FAT (Column) & ZT (Slab) | SI=T A4 T, S, =i
Tyl west efers e festier acar aifds | @ srovice Mew fvg Scensar @t 2o
fersts AArataers At BT SiCs Siof a1 =27 | Ao AAGreT FEH AT (I 2als
Y. e srenhe faw (Simple Supported Beam)
3. fFse AMARGT &7 (fixed supported beam)

w0, wfafeeg &7 (Continuous Beam)
8. 9w {43 (Cantilever Beam)

fifroe foqa iz gize @ s afear

Simpole Supported Beam

Cantilever Beam

T

/] Fixed supported
L B

N

TN N N

Wﬁ/’\

Continuous Beam

L1 L ]

@ w- ¢¢ AAibrem e

Bl IR ACABTS FAT short column and long column 9% 23 | wﬁowm FENACE WY« F4T gpiral column
and tied column 3T 263 9416 | forao-v spiral column and tied column TR ZCET |

=148 FCAGCSI TG one way slab and two way slab 9@ 27 ft@e-q | TItaq @1 A1eq AT ATFT 53 e (IR
(e It @Bl one way slab AT WiE 191 qMeT 0T ATZF Y2 €T T A OILG GNET two way slab qTET
2 lone way slab @1 (FE TAE ©AF WfFw TG @Ilw ejqrog o) 9919d 42 afers Zefis o1 Ss@iie wo
way slab @91 (L ZIEE $ow e TG (@11 bi9 fars grefas =

: SASHT i :
AAF tied column tied column ¢s11eTI<8I spiral column

fow w-vs fafeg garera werw

e e

7 7
)

Load to be taken per
foot by the L side
S Load to be taken

Z per foot by the 5
: side

S % G 7

L

Two way slab
One way slab = L/S= 2.0 and more

fo@ ©-a3 ACABTEM one way and two way =4

4B1-8
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l c3 Il ¢ C3 FETIE FIOrTH [T&IE F90 89 |

NN M M
A \
<— ~> I 1 2 3 4
| : 5 i 5 | > |
II ‘ s %
— '—-—-} |
\ \ f@ S A
N
L One Way Slab 12
I'wo Way Slab
| B 15' 15' | BN 15'
fo 0-b-8 MBI one way and two way ZItad @6 FHEd c3
12'
| 0.y fEeieq aiRecEe c
|
| GBI fEE3T TS Dead load 707 #13® (71T Live Load &@sam fics T | ST @ N3 74 7 12
[ ©off fofers Dead load Wieguer w1 2| Wi @188 @TT (Live Load) <41 2 wfSssi wiceics D
SEPISICT AR AT (8 fog] (o (ale | SIS R S (ot A #8S (FC AT D4 T O

it siferst Aeea G =y |

(Gfer 0->¢ TAreT 76+ At g g b

I Pound/sqft (psf) Kg/m? kN/m? . i = ’ e~

RIRDES 8o 200 .00 ] Z14, fau/arcta, euts Ssifng oo 957 S S Fey e w2 ) T, IHesE e (R wipfors
e - I S T T et T 7 | iR iS¢ 96 6 A Awien S fofe ITa FEAE AGAT tied I 9 spiral

ToTTE ] : xoa T wEmE R FE FET 2T | Tied FAIGT FA2CF 8 ﬁ""S/a“g 4T I9Ed F4Al 2T U9 cross sectional (FaF 0.05% U9 o0 %
T T . - e - R 19 T | PR main TC O tie I6 T 04 A4 R 1 Spiral FEN AGTSE (AT WProT T e
[ T p— - oo PO Q.oo — FAACF © o 5/g"e TC IARA T4 T T cross sectional (FTF Tied TR ST 0.03% TS o.0v% 4w
e ' ' XY T = \l,-qg? . A | W7 main TGP (AIBITAL (spiral) T© TG &g A0 @) ST GNC T2 FTAGT (@9 FACS AGIRNEE AICHA
e __ . = . — = | w2 Tl arazr o 27 -

Wﬁﬁﬂ _ vo 800 " 8.00 F P (Tied F=11CI4 &75) = 0.85 Ag (0.25 ', + fiPg

EACE] oo . - ¢oo ¢.00 ] i

g | j i P(Spiral ST &) = Ag (0.25 f'; + fsPg)

_ﬁm  p ARG i (‘{Tgﬁﬁﬂ‘ﬂﬂ) 80 oo .00 : } § S
i CE_];]\!EF“F— - e = 2 o Ag= TG HZIHRIAT CPAT

Fife el | oo _ ¢oo ~ ¢oo fo= wfG69 BLl@ 519 =, psi

(I (real) 36 \URYeS b.2¢ .
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fafese foqm fCerizq gl @ sEmme e

/ 53 96 B e WEGEE
N
7
i 11T B 1
TR Bl
B2 (tied) Tl

o W-53 T 4w

T fewrds ve
T TGN IO (PIOGT AP AT SEPTae Far LTS TG | GG 2elt -

FENCHA AIRER (AT T T DT 0T S0 G2 SITSHI I (2B LA AT b S04 (oragapey
A PAATEF Y A5 3fdk |

TAGIE 998 I Vertical reinforcement AT ST CFawrcee 3% @9 o9 €9 b % @9 @M =@
= |

FACTd Vertical reinforcement «a s/fag s13e /" @@l AT S@meretd Tie @0ed SRy i Ta
3
/al'!' |

Tied AEH WA (Spacing of tie rod) 5w Fare Fwx foafb e @a awa @b wawsw 9 s @fs
TIYT TAS A | DY x (AL & GG ; 8b x Tio ST G, ST g 2A0ea uisf |

ACl '@ BNBCCode W’:P]Ta)f Seismic zone T9H tied ATET TLIF(T 979419 (Spacing) fom =, ndierc

In critical portion (L.)

Seismic zone 1 & 2, Spacing (S;) =8d, - (dy is lowest longitudinal bar dia)
=24d, - (d, tie bar diameter)
=d/2 - (d smallest column size)
=300mm

Seismic zone 3, Spacing (S.) =6dy, (dy is lowest longitudinal bar dia)

=1/, (smallest column size)

14-hx
3

o - (9FZ (AT tie TT T TIP)

fafesefoam femi qrme @ swrams e
= Column
<23,
1/6 clear span of members
Se Lc =| Maximum cross sectional

dimension

500
56/2

O Colum
|—._-.
I n

Styz

13

< 25c

(5f3#T ©-d08 Confinement Requirment of Column at Joints for

C3 39T (BT (#1iT @ #M3S [T Fo 2o AF of 7ol Tare 209 | GUFg T9 49 ¢ 3% ¢ 7T @T vo
MNCS/25TT it 7eett | C3 o 19, I, ST @ TACH 17 @IS S | Fefmeha e ¢oo %S /a3
4G s wemeaa fTeida ot 2
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fafre foaw foeram qr@eT @ swrama ey
1 2 3 4

A

12”
B 157 15" | 15

> G

12
C

127
D

5@ w-303 TN fCeia Sringe

Uniformly distributed load on = DL = -15—;:4 1 %150 = 62.50 Ib/sft
Floor finish (say) = 20 Ib/ft
Live load = 60 Ib/sft
GIiG e = 142.50lb/sft
Load on C3 from cne floor/ slab
Slab: 142.5 x12'x15' = 25650 Ib
10" x15"
Beam (%1 10" x 15"): ———— x 150 x (12'%15") _ = 4218 1b
12" x 15"
Column (979 12 x 15”);T % 9'x 150 = 1687 Ib
5"
WaII(WS"):E x Q' x 120 % (12'x15") =121501b
GG = 43705 Ib

For Building having 4 storied, Load on C3 = 43750 x 4 = 174,520 |Ib = 175 Kip (1 Kip = 1000psi)
*Bl1-8Y

fafesefeae feerian gzt @ S afe

Total load = 175Kip

i = E5 T )

hort tied column, P = 0.85 Ag (0.251; +1Py
il = 0.85x12x15(0.25x2500+18000xP,)
2.48

12 X 15

=153 (625+1BDODX ) (assuming 8-5/8 @ inch

=117 Kip

=153 (625+18000x
= 163 kip

4.40
) (assuming 10-3/4 @ inch
12X 15

12X 15

=153 (625+18000x ) (assuming 8-3/4"o & 4- 7/8"0)

= 185 kip

Note: Cross-sectional areas of round rods have been taken fron Table 3-8

Tie rod calculation
Seismic zone 1 & 2, Spacing

= 8d, = 8x3/4 = 6"
=df2 =12/2=6"
=24d, = 3/8x 24 = 8"
= voomm (3")

In critical portion, i.e. (L) 20" above and below column-beam intersection, tie rod spacing is @ 6" and in rest
portion of the beam @ 12" clc.

Seismic zone 3, Spacing =bd, = 6x3/4 = 4.5"
= di4 = 12/4 = 3"(>dfam

= 44X = 3"30% 9% 304 |

4—hix

In critical portion, i.e. (L.} 20" above and below column-beam intersection, tie rod spacing is @ 3" and in rest
portion of the beam @ 6" c/c.

GIZ 9T 9/b"gqC @u"
(0 a1e7 BBaeT) Seismic

== |zone 1&?2

513 7w9/v''g @ 9'clc
M P (9 et f5Bar#) Seismic
zone 3

(729 9%- 8-9/v"@ a2 ]
tr-\’.?}'S"Bﬁ“‘E

5@ ©-58 DIBEE (tied) Tl

189




i _ fafesefoaw foeis qiast @ woim« e
fafese foger foenam wraelt @ ST S ?

. —] [ Concrete Load
@mw@ TG0 Bated Strength 451 AR TUET .= ¢ oopsi and f,= 80,000psi, IO 4f&Tg (Kip) = Rebar Load (Kip) Total Load
(T TG #{1aT AR ST (AT S (A Strength 2T and fy= 90,000 psi. qageld FfEGT Strength A¢oo ps| Column C;Eg;n (0.2125f cAg) =0.85AgfsPg) Bl
RS ooopsi 4 R at Bow | qere! cwree eSSt 2@ 4t s ot &0 | ?iz'f;} Area fie | Ps-oo | Pg-ooz Pszom Ps=002
o g 2500 | 3000 | 18000 | 18,000 | SO | fc=3000 ;ggg fc=3000
fe=wooopsi and f,= L0,000 psj T4 TATAT FHAFCE (Al ZEI- ol et : : :
s a4 136,00 | 163.20 | 39.17 7834 | 17507 | 20237 | 21434 | 24154
For short tied column, P = 0.85 A; (0.25 f', + f,P,) _13__?88 153.00 | 18360 | 44.06 8613 | 19706 | 22766 | 24113 | 27173
= 0.85x12x15(0.25x3000+24000xP,) S I | 17000 | 20400 | 4896 | 97.92 | 21896 | 25296 | 267.92 | 30192
248 ; : 22| a5 | 18700 | 22440 | 8386 | 10771 | 24086 | 27826 | 20am | a3z
=16 /80%24000x mj \assuming 8:0if.a inch [ 8| a4 | 17213 | 20685 | w957 | eoa | 22170 | 28612 | 27107 | 30809
| =165 Kip (20 | aen | 19125 | 20080 | 5508 | 11006 | 24633 | 28458 | 30141 | 239.06
=153 (625+24000x &}(assuming 4-3/4p & 8-5/8p inch 18 % 306 210.38 | 26245 | 60.59 12118 | 27096 | 31304 | 331.66 373,63
il =182 Kip i 20| a3z | 22950 | 27540 | 6610 | 13219 | 29560 | 34150 | 36169 | 40759
| 4.40 - 20 400 21250 | 26500 | 6120 | 12240 | 27370 | 31620 | 33490 | 377.40
=153 (625+24000x T2 % 15 (@ssuming 8-3/4"¢ & 4-7/8"a) 22| a0 | 23375 | 26080 | 6732 | 13461 | s0107 | 24782 | sesa0 | 41514
= 185 kip 2 480 | 25600 | 30600 | 7344 14688 | 32844 | 379.44 | 40188 45288
‘ 26 520 27625 | 33150 | 7956 | 15912 | 35581 | A11.06 | 43537 | 49062
T L, "
Cﬁﬂd@ SR SN = | b ol @\5_ 0.9.% 0T TS ferEe
' b /o gTe (oteTel 54T Seismic
zone 1 & 2 e 9=t 7 Affers Satm (8 ©1) B AT (R 20T (G i @ foeide Smiie 9a3 6T
L AT AR ) | @9 AT GG T ST S¢ FD €T SIFT | @ interior Column | C3 TG HTEET
o o (0w £5414) Seismic - oERT e g Ffoesfed C3 Fem fYwiza 39y wwng | dd W ZHAR deadioad, live load ¥R column @9
_ Zone 3 | deadload 4T N Toix WS @G T Tare 20 | FiSronT a7 Y51 fie @re @y W Fesan S
fl o 0322 BIREE (tied )T I’- FiCwEH [CaidT Fare 20 | Moo Fere<w fewiza ua 6T Sarma rr =0 |
(Bf9%T -2 $Safe loads on columns with Longitudinal Rods in tied column, as per ACI Code using P = 0.85 1 2 3 4
Ag(0.25 +,Pg) = 0.2125 A +0.85Af,P, , '
% Concrete Load |
shon (S0 IR |
Size - S ; = ' A
[incr;]n [:\f?il e Pi-oo | Pgeooe Ps —om Ps-oo2 |l
3 2,500 | 3000 | 18000 | 18,000 2?50 fc=3000 ;;;G f'c=3000 12'
N 12| 120 6375 | 765 1836 | 3672 | 8211 | 9486 10047 | 11322 | ’ B v 15 e s
10 | 14 140 | 74375 | 8925 | 2142 | 4284 | 9580 1067 | 11722 | 13209 |~ ] IT:_S'
| 1e 160 8500 | 10200 | 2448 | 4896 | 109.48 | 126.48 13396 | 150.96 | 12'
12 144 7650 | 9180 | 2203 | 4406 | 9853 11383 | 12056 | 135.86 C
12 | 14 168 -l 8925 | 107.10 | 2570 | 5141 | 11495 | 13280 | 14066 | 1585 :
16| 192 | 10000 [ 12240 | 2938 | 5675 | 13138 | 1e178 | 1e07s | veivs o 12
4 | 19 10413 | 12495 | 2999 | 59.98 | 13411 | 15494 | 16000 | 18493 | 0
14| 16 224 119.00 | 142.80 | 3427 | ¢854 | 15327 | 17707 | 18754 | 21134 .
18] 262 | 13388 | 16065 | 3856 | 7711 | 17243 | 19921 | 21090 | 257 % o ©-y03 T “Ayite
. Bl-85




fafieefeae feaiz il 8 ST afi

TIOCG* foeid Trizad

C3 Feica Fiece= fGEE« Fqia %@ Live loadwolb/sft 431 TaT | @cFg

J'r

R @ value TTHH (BT ©-8 TS (T TR |

(6f9%1 w-9. Design parameters of column, beam and slab

fafege /e feeniEa gl @ v elfdrm

Uniformly distributed load on = DL = Ex 1% 150 = 625 |b/sft K=nln+1);j=1-k3; pe=ni2r(n+r) K= "Iy fokj or pfsj
Floor finish (say) = 20 Ib/ft ~and o fo fe k j Pe K
Live load = 60 Ib/sft [fnondfe 18,000 1000 0.357 0.881 0.0099 157
d (2500) 20,000 1000 0.333 0.880 0.0083 148
Load on C3 from one floor/ slab ' 1125 0.360 0.880 0.0101 178
= 18,000 1200 0.375 0.875 0.0125 197
Slab’ 142.5 % 12' x 15' = 25650 |b 5 1350 0.403 0.866 0.0151 235
Beam (ACA10” x 15") 5705 X 150 % (12'415) = 42181b (3000) 20,000 1200 0.351 0.553 0.0105 186
Column (477 12" x 15"): ”'1-:41‘4” x 9 x 150 = 1687 Ib 1350 0.377 0.874 0.0128 223

2 ' ' : _ Footing depth is to be checked for shear force, specially punching shear. Generally punching shear governs the
WO” (?ﬂ',?f5:1. 12 XQ x -IZOX(.|2+T5) = ]2]50|b depih Letusassumed:18"
GIe = 43705 Ib

Critical section for shear occurs at a distance of d from the face of column.
10.5—481‘12)
2

For building having 4 storied, Load on C3 = 43750 x 4 = 174,520 Ib = 175 Kip (1Kip=1000lb) -|
1 Shear value = 1905 x 10.5 x (

Footing 1138 faefr S90S foundation weight 79T F909 209 | QAT foundation weight €41 L&A1 6019 (=liTed @8

0% 4a1 TE | (ALY DN FE 175 Kip (029 foundation
weight 20% load 904 Total load = 210 Kip.

Allowable soll bearing capacity = 2000 Ib/sft 991 2051

= 65 Kip

y o _65x1000 e
10.5 x 18 x 12 P

Critical section for punching shear occurs at a distance ¥, from the face of column. Sides for punching shear

Eodit 210,000 105 sf being
ootingarea= — = sit 18 18 '
A4 (12+?+—2-) & (15 + % +l?3) and
S 5 H 3 ' “ s i Bl E
quare size footing CAAT 20 10-6" % 10-6 footing s t E04 | | perimeter 2x(30+33)= 126 inch
|
210,000 = 30" and 33"
Net upward pressure = —————— = 1905 |b/sgft z¢ AR EESRE P ET < 8-9/b WAL b-9/8
10.5 x 10.5 10'6" Punching Shear = 210 - o X 1.905 Soxda3Re 5 - 3
' | o g 90
10.6 ‘ =210 - 13.09 RaAG T
Maximum moment at the face of column, Mmax < > = 196,31 kip Bt
Critical 4 b 9lvRN 2 et
475 section at 196.91 X 1000 : TG Ul

= 1905 x 4.75 x 10.5 x — distance d V= = 86.82 psl

: for shear > 126 X 18
= 225.65 Kip ft r :

[ 22"
Critical i 10.6' | Allow. punching shear = 2 Vf¢ = 2 S 2

ST i - 2 tion at | ’

;Moment, M = Rbd E?Si;;agea —l}:_“ | V2500= 2 x 50= 100 psi that means P \\ L

. il . d/f2 f 7 ' depth tion | <
d= [ol k=0.385)=0,872 R==fckj=180 |Srening | Rt AaREUTTPHGIY 80K _— N
) 2 Let us assume d = 15" ¥
. shear s 32 nos. 5/8"@ rod
_ | _22565x12 ] R v V=210 - X 1.905 both direction
189 x 105 x 12 ' \ 144
, l?‘{ =210-10.71
=10.661n e Critical section for =199.28 foq ©0-d¢8 FITEHT ZI9 9C T

Moment

fou ©- 383 HIBrH*« fbe3

“’j{%T—Q o

B¢
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T’

ﬁfﬁ;ﬂﬁbﬂ;{ foei3e «ige @ ST e 5_»{%,;” ﬁ%ﬂl‘@ﬁl;{ Wﬁ?{ 94t @ AL afdE
_199.28 x 1000 e -S: e Fostiea | o0 RodSGrBAEdCch way:
" 2(27+30) x 15 olumn | Sguiare Column | Squdre Footing Depthn) | fc=2,500 | fo=3000
: LogdKips | Size(m) |1 width (ft-in) | 7PN L NS
= 116 psi; more than allowable rechecking needed. ] e R e R . NoSze | - NosSize
200 14 10-9 20 19 - 3/4" g 19-3/4"0 |
S0, our calculation will be based on d = 18" gﬁg :2 ]]1] - ?0 ;: :? - ;;g: 2 l? ~ ;::gj
F=18+35"=21.6"=22" | 260 16 12-13 22 18-7/8"6 | 18-7/8"0
Actuald = 22" - 3.5" = 18,5" 280 16 12-10 23 15-1" ¢ 15-1" g
T 300 16 13-4 24 16-1" o 16-1" o
fsid 18000 %87 x 17.5
) = 9.88 in® (BT 0- ¢ 8 Square Footing Soll Pressure 3,000 Lb/Sq. ft
/e rod 32 Nos. on each direction to be provided, i Column . ESquar;':(;‘-al'un;n | "é'q'ué:réfsaaiing' i Depthin ﬁ?‘."‘?‘”-'35-’755:‘55‘.“'."-‘“"?5‘ -
Load Wine (] e | e P RS RSN R Lo sh0. | =3 000
Bige fomize wraem el B e e R
Ve T 40 12 3-9 10 8-1/2¢ 7-1/2p
SCOTDT TSGR U “JAFeNT ez it eivarery | Bz erepifirs | s g a7 Footing ez ot zze | 40 12 a- 7 N 10-12o 9-1/20
AT 20T 42 TR IR T TP Footing foenaen vt e =i | 80 12 5- 4 13 12-1/28 | _12-1/20
100 12 6- 0 14 16-1/20 16-1/2 8
Design Design | 120 12 b= 7 15 13-5/8p 13-5/8 o
parameters parameters | 140 12 = 16 15-5/8 @ 15-5/8 @
_ 160 14 T 7 17 12-3/4 ¢ 12-3/4 0
f;=20.000 psi | f,= 20,000 psi Clear Square 180 14 8- 1 18 13-3/4 0 10-7/8 o
;c: 122,500 psi f',;_-‘- 3,000 psi cover 3" ‘—_-Column | 200 14 8- 1 19 11-7/82 11-1/8¢
A ;"_—119?50 , 220 14 9- 0 20 12-7/82 | 12-7/80
=75 oy ol el =H- 240 16 9- 5 21 13-7/80 | 13-7/80
_ - - : : 0 5 . 14-7
Ak mmitien eloel | 250 s 6 > we | B
over 3" '
otal 300 16 10- 2 23 13-10 13-10
:i: 5 0 hickness | 320 16 10-11 24 13-14¢ 13-19
e W] | 340 16 - 3 25 14-10 14-19 |
< e\ 360 16 -7 25 15-1p 5-10
' 5 — \\ — | 380 16 1= 25 16-14 16-1p
, | 400 18 2= 3 26 13-10 13-1/8 o
S WA IRInTOtyement 420 18 12- 7 27 14-1o 14-1/8 ¢
uniformly distributed | 440 18 12-11 28 15-10 15-12
‘ﬁm‘ 0_bqjg‘q‘.‘f@mﬂ- :::Ta— ﬁm‘ 460 18 13- 2 28 15-1@ 15-1p
oI 480 20 13- 6 28 16-10 16-1o
500 13- 10 29 17=1 17-1@
| (BfeT -85 Square Footing forSoil Pressure 2,000 Lb/Sq. i - :
. Zolumn | Square Column | Square Footing | . (- RodsorBarsEochway |
LoadKips | sizen) | widthetoiny | Deptham [ f‘[-‘\i = %500 s 98?*”-00 .' ob R fwizs
20 12 3-8 10 L 4-1/2" 3-1/2"s | far sy TS A & R ARt @ (1oad) At ot frasa fite =3 | it G437 fefs 37 Bending ‘
__%g 12 4-8 10 8-1/2"g 8-1/2"a moment$ Shear force i T =0T | SR W F2fGB Bior (compression) 927 T9CS “iiw 44 g Al '
80 :; I 12 L H=1/2 7-5/8"9 | T’\FT(tension]l TS oM A s Arqtadtes feedey g3t =g a1 | aiae sfemse T ST B *[0d T 9%
100 I 22 1]?1 _‘_thg e TP | O G e 191 A f S Fres e re
s : 5 -5/8" g 14-5/8" g '
120 12 el 8§-2 16 15-5/8"g6 | 15- 5/8"g | Mo A Ao Siste erdica Rl EEIT bending moment and Shear force diagram W4t Zrarz | ‘
140 12 8-11 17 | 13-3/4"g | 13-3/4"¢ ,
160 14 9-6 18 | 16-3/4"0 | 15-3/4"g |
L - 10-2 19 17-3/4"9 | 17-3/470 |

|
PBi-e3 i 4o1-@0 il




fafree/aw fowmiam wradt @ Smrame eifemar fafesefoam feeiize iger @ warive e I
d. B it v (Simply Supported Beam)

A simply supported Beam

W.hamg itormle distritert lead Maximum Bending Moment (M) and Maximum Shear Force (V) are —

+veM = %(midd'e of each span) -ve M = t"f(at middle support)&V = W?’ Ib

J Moment Diagram L I

Bending Moment (M) -

+ve M = “Z(at mid span) lb-ft

@ v-yp3Ee i foeiza

Shear Force - R

V = Z(at support) Ib

-

@ ©-393 it sty D foeiz

Maximum Bending Moment (M) and Maximum Shear Force are -

wi2
. wfafoeg Fhr (Continuous Beam) ' . ‘ o el 3 it support) -
A continuous Beam having uniformly distributed load.

Wmﬁ/\wﬂ | oIS AT (AT ACAIS BIT 8 Bief <02 SF GITra TG0 (T ZEaCE | SfeeB Caaitey B sty GrafeeT
TC (A8 A | TG TR BT #TeR Gt (ITe a @t ©f fHre s a1 | Siewg 72w ¢ 9w fefy sare
A @ 0T @MTTF S0 7 #ifF1 Bending moment @ Shear force B84 watE ©f A6l 909 T | TS

J |_| thumb rule 3t R F5@ TTaZ[ FTT AT Moment 8 Shear 1T 3 | Boita form Bending moment '8 Shear

+ve Moment forcel el T TRl e (AA TATE | Bending moment ‘@Shear forcef T Fa1 diera wifs@l SIS
{3 sarerg Far 799 27 |
Moment “ITGAT (ATE -
M = Rbd2 (R = Yafcjk) 21T 1T width @ depth s war =77 |
-ve Moment M = Asfsjderaz@ 313 Reinforcement fefar @ = |

Shear force #ihadi (oe-

v Avfs . = 5
= — = < < RUIG d < 2
V=588 Vvon DRI U stifrup 49 ST spacing feref vt = |

T fy = Yield strength of steel

Shear

571 ©- yorg AfafEy S Twize

fs = allowable tensile strength of steel

f'e = Ultimate concrete strength
fo=  allowable concrete strength=0.45f= 0.45 x 3000=1350psi (hw' f'.= 3000 psi)

V = Maximum Shear force developed

ohl-es i-ce




fafeefoam feaian qimet @ s e
faftee foam foeise et @ ST ifieray

5 FTPE < ql ZCATE |
Ve = Allowable shear stress of concrete = 1.1(f',)° = 60 psi (hw' fi.= 3000 psi) e e IS0 FITCAT OITAT ZLAT (AT BIF @ T AT

v = Shear stress = \/bd

(Gl
b = width of beam rbl ri;]m rb
= Effective depth of beam L_\ﬂ o e Al Pt o TN N TN,

V>V, stirrup must be designed

V<V, No stirrup is required but nominal stirrup is to be provided

j =aconstant?/s=0.875 ;l LJ LJ LP

k =constant =0.428

%ww@mv@wm%ww|f?ﬁmﬁs;aacingﬂﬁﬁmmmmmmmBNBCCode rb
A @I O3 (@A 7 A v memsmmgW@WW@T&%ACN@BNBCCO@W £b| ﬁ ﬁ

spacing T T O A (W @i Ty spacing it 273 ww 3y T T Ale spacing ACI '8 BNBC Code

TS (@ &Y ©4F ACI 'S BNBC Code (NISITas Spacing JIRIF TS (A | g BT I 97 Face 209 52
distance T (47T *[F TS T |

ACI '8 BNBCCode™Ja1Hl Sessmic zone TSV FBA IO T4ra7a 74} (Spacing) fq =z, Terarey tJ L}J LJ LPJ

In_critical portion (L)
Sessmic zone 1 & 2, Spacing (S) = d/4

=8d, (smallest column size) 5@t w-233 Ao 7@ From
= 24d, (Hoop bar dia)

=300mm
Sessmic zone 3, Spacing (8) =d/4

=8d, (smallest longitudinal size) .
= 24d, (hoop bar) - {51

= 300mm ' B/

d/4 ¢lear span of members

| [ S = | 8d, (smallest longitudinal bar)

24 dy, (hoop bar)
Column 300 s
S
- —] Iy
S | M [ Tl &
f = ' v
| S/2 : e [ s=ar S
| 2h _ fow o- 233 (FfBferem for 7w grem

-

‘ 5@ w-30¢ Confinement requirements of beam at joints for earthquake laoding

| PBl-¢q
. PBI-¢Y




RifRse foaet fEeriza «iaell 6 sy eférat fafesefoqw ez el ¢ s afea ,
[
Earth Earth ‘
|
S RS |
po— e N S_— \—R —
il ke ¥ Stem Face ‘
+ Stem
# Back |
» Back -
l Heel Earth Toe I

Eart &(

7
—l

l Heel ‘

fout ©-208 FIBTHHT T 7T FAT

I h— / e SRSyRYSIReS L-shaped Retaining
= J H ._+_+_ J T-shaped Retaining Wall
b
—

LJ7 ?g Clear cover at ton
LJ7 8 Earth
| = B i
g Le= Clear Span —_— P %‘,‘ < Stirrup, cln_aar ) — __W_
i L=C/Cdistance between support but S vevRERLEE 1D
S =
>(Lc+depth) I
L—_h it - SRm |

Main Rods — 4 nos. Face ’

T

2.5 inch from centre of
rod to beam surface

BEAM | Lo/3 i » Bac
oe
[—\— f / o \___ &< Eé\/ l Heel

] l—] I Earth
L7 L7 ey
& L&=Clear R M
L3 i L=C/Caistance bemween ini
| support but =(L.+depth) GEpRHARE Retainig WAl

~

{1 i
] —

L7 Lo/7

fo@ w- A¢3Retaining Wall @ TC ¥
[&— | .= Clear —_—

I Lyl
C=GT

support but S{L.;+deplh)

A

o5 R fowmig Sareae
- 383 G (SH .
o - 383 CAT Co0T T 75 er T e R oitg @9 AT 2o A TG FACHE Mt wHreHs A7 | [ OHiEg Fwe 1@ siaw g4
dead load, live load, floor finish load fAtavaa fte 2ta | T3S dead load €9 partition wall 99 dead load
RS Sy 3t A fowds wars 71 |

Pol-¢br *oT-@d




; ai%&f@qq [%@ & 43T 8 A A @Iih@\"ﬁﬂi
fafesefeam fowmids wiaelt @ e ey
y o 18500 . |
o ——— 1 Sl
1500 Ib/ ft (considering Self wt + 10 ¥ 19.5 P i
Floor finish + Partition wall + Live Allowable Vo = 1.1V
Load etc. ) =1.1 x /3000
=1.1x546
= 60 psi
® 208 fira Shear 79 psi Z0® WfHT SAITTS Shear (3 T Shear Rod (53191 7T) o711 =03 |
\'=79-60 =19 psi
! R ing of sti = (AK) Vb
/ Wi® 1550X 20 acing of stirrup (AN
T FHTAH moment TR - = 77,500 Ib-ft 2P i _
? 8 =(0.11*2*18000)/(19*12) = 17.3 inch
¥ Wl 1550% 20 i ing = d/2=19.5/2 =9.75inch or
R e Shear TR—=———— = 15,500 Ib RS SpREng = tier 18 he = Al

= A,/(0.0015b)=(0.11%2)/(.0015*10) = 14.66inch

Effective depth fisf ¥90® M = Rbd? ez Faf =7, «rag
i « As per ACI and BNBC Code requirement

M T |
3= J% (AR =2 fojk = = x 1350 x 0.866 x 0.403 = = 235 psi) Stirrup Spacing, S = 19.5/4 = 4.8 inch
= 8d,, = 8%5/8 = 5 inch

_ [77500x12 _ i =24d,= 24x3/8 = 9 inch
= {10 = 1989

=300mm (12inch)
d/4 tlear span of members
R SRS LA b=30" T d =35.5" S < | 8d, (smallest longitudinal bar)
24 dy (hoop bar)
fA0T (T thickness, t = 3.5 + 9.¢ = 9.8 * Column 300
5
e MW width,b=50" UI heightt =38" ¥ 3 ffar Tate T 44—
Maf¥® d A d = 24" — 3.5” = 19.5 inch |
l d 7 Beam X
1
I TG (Main rod) T | ‘
M 2h
" fsjd
77500 %12 .
;s = =305 |
18000 x .B7 x 19.5 /"WL/

| - f6@ @- 348 Confinement Requirements of Beam at joint for earthquake loading
. .
| >/g "6 TS CTAT RCT AT TAT T = 0.0¢/0.03 = .50 B = 0BT |

3 i -t o - | n " "

4/11 :wmmimwm.m.. 9,0¢/0.88 = b.59 Bl = 951 Botares e (Elred S Fag e T yo''x 38", I 9@ 8 ot 3/4 #98 Bt 5/8 g aae Bt 7@
Jr f,jr "8 4 — /8 "pAT (AT QET (B CFAFE A = 5.98 + 3.38=9,00 in2, 3)/3 “g @ 5 inch at support and 9 inch in the middle part.

Foaer 7w Wefyr

f. = 0.45 f'. = 3000 x 0.45 = 1350 psi :

Shear force = V = 15,500 Ib AT~

#Bi-vo




hBIGANJ-"m”{!ﬁ :

Lo --«&Jﬁﬁ.mxnu
IRD-.JPUR Tuds

BAY OF BENGAL

LEGEND

Intonotional Boundory., .. ..

River & Lake .. . PR N
Saigaio Zonos ., ., . e L_”m

Location of Gity/Town. - -

6@ w-29:Seismic Zones in Bangladesh

fafrss foam femzs ameit @ S el

w50 T 1Y

fafree foae fewisa gl 8 S afea

Unless otherwise mentioned in the drawing, lap length of bars shall be as per Table below —

cﬁ‘ﬁﬁoeo ?ﬂamﬁﬂﬁmﬂaw

Bar Dia (mm) Top bars Tension ( mChlB‘ottom Bar Compression (inch)

8 ¢ = 13 13 13

104 16 13 13

124 21 17 14

16¢ 26 21 17

204 B 31 24 20 |
22¢ 36 28 23

25¢ 60 46 26

Column laps shall be tension laps

9,5 ET A

Following are rules of providing lap -

1. For beam bottom bar, lap not to be provided at middle third zone of the span.

2. For beam top bar, lap may be provided at middle third zone of the span.

3. Not more than 50%, of the bar shall be spliced at one place.

4. Lap splices are to be confined by hoops with maximum spacing or pitch of d/4 or 4" where d is the

effective depth of the beam.
%
|"F Splice
7\
|| Il h
A
Min.. 20 —ﬂ F—“ Splice , ,
i RS El At lap splie spacing of hoops
support <d/4 but not greater than 4"
foFT ©-2brg M1 (AT
©.5% T g
WP TIT (@ 7T 92 e @ (@i 7307 siafacs s T
face @t =3 1 gEMeE ARG AT AgEeeitT uE e
I ©i% 0 [ 992 Slafare Al At sig e e [ T /
i 1 One way slab=L/S=
Bl 204, ©F AN ©Itd 7T | GBS I Tieaw W @ S
2 2.0 and more
HTFF AT ©91F | AW TIAF AT &rFd ¥ o 9 Biae @
&Y 4 ©ItF aE One way slab af# =i 204y aitga 2@
Y2 @ GF T Z0 SIE SE Two way slab Al | One way - e
slab¥l 4igT®s 92 IS (=G Transfer T W Two way
slab @ BRATE SIS 2 GG transfer T | L
o 0-208 arl 719




) 4

fafeee/oam fowniza «iwel @ ST et fafee/oq fCmida qiadl ¢ Sarm sfcrar
One way slab fe&ZT==/tT (& main rod shorter e =@ Btom a1 77 | Longer & J@195 Minimum 0.5, Dem T fowmien Snlead-d
Rod (7T 1 | @ S0 Minimum 3089 A1 20T 0.0025 bt (beam width and thickness) | @BIS (41 e ' i

A (T 9% T @ temperature '8 shrinkage O T Al #S S (BUT (2 27 | W2 TG (@1 ©IA% Sb"" @7 @it
A TR SfEeed 46 @ (¢d) 97 @M =1 WE 7 | Two way slab IF (FE Tow firs Bending moment ST 9@

gt W, 9T Afafns sarw a3 ZAGREA (interior) T ATTAET W3 ZET dy'o" 8 w'o" | ¥ TIAM ,
BEiET FAE LA | 4T F2S (FAS AT bopsf a9 FfEET W 2eoo AGE/ /a2l wa A 9 fGuda

f4ts =3 | Slab 9T E clear cover 3/4" ¢rT A AF | 92 Clear cover = AT wforad v T AeT wae ot 2 |
Beam
7B W A | AW Slab W67 Tozr gifere o3 wra & &rs 0 clear cover (AT B AT | |
o TIIA FOwIZTa TG 9T AFF (Thickness) FifT Fare 27 | ASTM? s St Y Thickness 4 Wi ' ==
! 2010"
Thickness= Clear Length+Clear Width)x2x12 )
180 Interior panel
. Beam
e I Reinforcement : Two way slabd (RT3 33 wall
supported ?F"flt?l) 4@ Reinforcement (717 &TATS ° o ° & o 1ar
7TG | 1/5"0f longer span 4y faf*2 w=iem W3 Iv | A l
(A STATEA “U% | Maximum +ve reinforcement (I 96 L 0.75 i
AIRR W T SIT NINS spacing LT T T oL ARSI EE iy fo@ ©-03: Two way Slab panel
Reinforcement fit® 203 |

lab, Thickness for deflection measures is
fo@ v-vos RCC =@ 7@ Fro Two way slab, Thickn

Perimeterininches

Minimum Size and Reinforcement of Slab, Beam and Column taer= ryes
= GCHIORINTI- 4 6" i.e. 5" slab to be assumed.
Slab (Min. size): = 3.5 inch or (perimeter divided by 180 whichever is more
; , Loading
Slab (min. thickness): = 0.25 % of gross cross-sectional area of slab _ 5 7
_ ! . D.L (assuming 5" slab) = = X1X 150 = 62.5 Ibfft y
= (0.0025A, sq inch but not more than 5 time slab thickness or 18) L.L. (assumed) = 60 Ib/ft
FF =20 Ib/ft?
i i =2 2
Beam = Min. reinforcement shall not be less than 0.30 % for plain rod & not less than 0.20 % for deformed W amriaailont
rod.
Bending moment = M = Cws®
: : t _
Column = Vertical reinforcement shall not be less than 0.01 % & not more than 0.08 % of gross cross- | iR i I R IGT Ml S0 16
sectional area of column. m = Ratio of short span to long span = m = — =0.80

; ; S = Length of short span = 16'0"
= Spiral reinforcement Ps shall not be less than

Taking 1 ft. strip (Middle Strip)

| A= 0.45(AJA. 1) Short span,

Positive moment at mid span

_ +M, = 0,036 X 142.5 X 16° = 1313 Ibft
Minimum Spacing of stirrup(@6 &3 ©f Traga Fare ZA) N;ge{x:tivetm%n*noirg itff;gn;c;ljasz edg_;am i
- sCont=0. s —

| (f, = Yield strength of spiral rod, ', yield strength of concrete

S = —gr= A inch Long span,
2 0.0015b = ;
Positive moment at mid span
+ M= 0.025 X 142.5 X 16° = 912 [b-ft
Negative moment at continuous edge
- M Cont = 0.033 X 142.5 X 16° = 1204 |b-ft

d= [1751X12 _ 4 0cm
* ASTM= American Society for Testing and Material Jexiz

b1-v8 7[ol-ve
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fafeve foae fomize Qe @ SRme afiw

Slab thickness = 3.05" + dia/2 + clear cover
=3.05"+0.20+0.75=4.00"

We cannot take less than 5" (deflection consideration)

As = ”rx,;25h3I| be used for reinforcement calculation.
5

For short span, using 3/8" dia rod, d = 5 - 0.375/2 = 4.81"

e 1313 X 12 - N SR TR 0I1X12 _ o gqn o
+ As, = TR I 0.206 in” using 3/8" dia @ e 6.
B 1751X% 12 = @y i 0.11x12 _ "
- As; contd. = T TTTET 0. 275in” using 3/8" dia @ = 4.8"clc

For long span, using 3/8" dia rod, d = 5 - 0.375- 0.375/2 = 4.44"

912 X 12 same i . 0.11 X 12 i
+ R i e R | 1 1 Tt =852"¢clc
ASL= Gimxesmixam 185 in” using 3/8" dia @ 0.155
1204 x12 N ; 212w s
- S Sl " = 4
As, contd. e 0.25 in” using 3/8" dia @ T 6.4" clc

T
2-3/8"@ extra in between cracked
— -1
[}
h
N ~
: oo || | sso@ece ‘
/ &
== =) C =
= {J C - =)
Jnn 2-3/8"@ extra in
between cracked
v
|
3/8"d@ 7.5"clc
bib

5@ w- 0328 T T F9F

Jol-bb

fafes et fGaEa qrael @ Sy sfe

©.52.8 BO T fEwiEa Trad-

SoiEd T 44 A, @it alfafere sarE aFt FE (corner) ZId #i7iee AR ABE AN MW" 8 0’0" | 4%
=1l fG@iET TS T | QU A18S (AlG AT bopsf ak wefaBa e yeooibg/ad3fk wa s =i
foeriae @& 20T |

Beam

A —
20|{JII
CornerPanel

Beam

16‘0“

i

fo@ @-©®: Two way Slab panel (Two side discontinuous)

Two way slab, Thickness for deflection measures is

b Perimeterininches
det™ 180
(2041602 X 12, o' "
= #——4.8 i.e. 5" slab to be assumed.
Loading

D.L (assuming 5" slab) = - X 1X 150 = 62.5 Ib/ft’

L.L. (assumed) = 60 Ib/ft?
F.F = 20 |b/ft*

W = 142.5 Ib/ft?
Bending moment = M = Cws”

Where C = momenti coefficient for two-way slab

m = Ratio of short span to long span =m = LL =(0.80

20
S = Length of short span = 16’

Taking 1 ft. strip (Middle Strip), Design has been done.

4Bl-ua




fafesefoer foeiBa qieell @ SEmIMa aifir fafege o foerae el @ e eifewr
Snortspan, 1-3/8"@ exira in between 1-3/8"@ extra in between cracked
Positive moment at mid span cracked (alternate gap) | (alternate gap)
+M, = 0.048 x 142.5:% 16 = 1751 Ibft
Negative moment at continuous edge i
M, Cont = 0.064 x 142.5 x 167 = 2335 [bft
M, Discont = 0.032 x 142.5 x 16% = 1167 Ibft A :
= 3/8"@@ 4.5"clc
<4 i _—
Long span 3 L,/ = i =,
Positive moment at mid span I c, =)
+ M, = 0.037 x 142.5 x 16° = 1350 Ib-ft 0|11 2-3/8"@ extra in
: . between cracked

Negative moment at continuous edge I

i N
- M, Cont = 0.049 x 142.5 x 16° = 1788 Ib-ft LW ]|
- M, Cont = 0.025 x 142.5 x 16° = 912 Ib-ft

£2
— L
= 213;; x]l; =3.51" =
= L)
ey — J 38"O@ 5.5"c/c
Slab thickness = 3.51" + dia/2 + clear cover 2-3/8"@ extra in between
=351"+0.20 +0.75 = 4 46" cracked

We cannot take less than 5" (deflection consideration)

i fou \w-088 TN T

As = T shall be used for reinforcement calculation.

Table3- 7: Moment Coefficients in Middle Strip for Two way Slab

For short span, using 3/8" diarod, d = 5 - 0.375/2 = 4.81" N o T - i
- Ratio of short span to Longspan(m) | Span, all
+ Asy= — L2 = 0,275 in? using 3/8" dia @ “——— = 4.8" clc Moments 10 | 09 | 08 [ 07 | 06 [05 |values
18000 x 0.882 x 4.81 2 i
less
_ 2335 x 12 i 0.11%x12 _ i Case 1 Interior penels
- As, contd. = S e e = 0. 366 in” using 3/8" dia @ —— ——= 367 tle '
Negative moments at :
- = 1167 x 12 " " 01112 _ o o Continuous edge ......... § | 0033 | 0040 | 0048 | 0.055 | 0.063 | 0.083 [0.033 |
- As; discont. = = 0.183 in” using 3/8" dia =7.2"clc (O 9 : o L L I LR | UUBS: || UL
¥ 18000 x 0.882 x 4.81 d @ .D!_s_c;ontlnuous edge . 5 3 o i § 2 Teel |
; s 2 b, Positive moment at midspan. - 0.025 | 0.030 | 0.036 | 0.041 | 0.047 |[0.062 | 0.025
For long span, using 3/8" dia rod, d = 5 - 0.375- 0.375/2 = 4.44 Case 2 One edge discontinuous
TR mum:iﬁ;:s;i o 0.230 in® using 3/8" dia @ 0'2.1-,»7::',12 =5.7" cle @éﬁve moriw_e_:rus = : T i
| ' ' " _Continuous edge ......... i 100417 | 0048 | 0.055 | 0.062 | 0.069 | 0.085 | 0.041
i = 1788 x12=  _ " 0.11x12 " Discontinuous edge | 0021 | 0024 | 0.027 | 0.031 __D 035 | 0.042 | 0021
| - Ascont. = e = 0-304 in® using 3/8" dia @ T755" = 4.3" cle Positive moment at midspan. _ 0.031 | 0.036 | 0.041 | 0.047 | 0.052 | 0064 | 0031
Case 3 Two edge discontinuous
i _ 912 x12 i 0.11x12 | i\Tégative moments at B
= ASL discon. = m’m =0.155] ln USIﬂg 3/8" dia @ = 8.5" ¢fc 1 . s T T e L =l
Continuous BUEE i 0.049 | 0.057 0.064 | 0.071 | 0.078 | 0.090 | 0.049
Discontinuous edge 0.025 | 0.028 0.032 | 0.036 | 0.039 | 0.045 | 0.025
qu_‘_?._ltn.’(_a’_l_"qgmen_t at midspan. _ 0.037 | 0.043 | 0.048 | 0.054 | 0.069 | 0.068 | 0.037
B1-Ybr DU




Moments

Case 4 Three edge disco

faRse ot foaiz €<el @ SiCve e

Negatlveﬁdr@ﬁ ts at :

Discontinuous edge

Continuous €dge .........

[ Positive moment at midspan.
| Case 5 Four edge discontinuous

Negative moments at :

Continuous 8088

1.0 | 08
ntinuous e
. Tooss| 0086
10029 | 0.033
0.044 | 0.050

‘Discontinuous edge

Positive moment at midspan.

0.050

10033 | 0038 | 0043 | 0.047 | O
0.057

Short Span B SN
Ratio of short span to Long span (m) Span, all
B 06 |05 values

& of m
_| less -
0.074 | 0.082 | 0.090 | 0.098 |0.058 |
0.037 | 0.041 | 0045 | 0.049 | 0029
| 0,056 | 0.062 | 0.068 | 0.074 | 0.044
0.053 | 0.055 | 0.033
"0.064 | 0.072 | 0.080 | 0.083 | 0.050

i iven by M=CwS
The expression for the moments is given by M _ .
| where Cc=moment coefficient for T.WO-W_EEL‘N@E_S_QI@M&W@ above -

z

(T -3 (AFIFTR 9T AT (ET1I Caf¥i37 (Properties of Round Bar in FPS, MKSA<R S HECT)

(Note: 145psi=1N/mm’=1MPA)

Spacing in [ 3 Y
3 | o4s ] 078 |
3% | 0388 067
4 0.33 059 | 09
47, | 0.9 052 | C
L5 | 026 047

Bfae w-52 Areas of bars in slabs in square inches per foot

[ @rDiameter TIREET (Cross sifia(Perimeter) 4T e lUnit Weight
: Sectional Area) i )
SfeInch ity T3in? st | 3feinch | f9fimm aitfgib/ft | w@fe/fkg/m
mrn e e Rl el T e e e e
7 =025 | 6 | o005 | o827 | 070 | 1885 | 0167 } RB2
3/8 =0375 | 10 | 041 7854 | 1.8 3142 | 0376 | L
1/2=0.50 12 020 | 11310 | 157 37.70 | 0668 i
5/8=0625 | 16 0.31 20106 | 1.96 50.27 1.043 (B
[3/a=075 | 19 044 | 28353 | 236 | 5969 | 1502 | 229
7/8=0875 | 22 | 0860 | 38013 278 | 69.:3_:' 2044 ___g.gg
1 =1.00 25 079 | 49087 3.15 7854. | 2670 | _4;_8;
11/g=1128 | 28 100 | 61575 354 | 8796 | 340 i,
11/4=1270 | 32 127 | 80425 3.99 100.53 | 4303 | 278
[13/8=1.410 35 166 | 96211 | 443 190.96 | 5313 T
=150 | 38 | 177 | 113411 | 4.71 119.38 | 6.625 1 no
(13,=1.750 | 44 240 | 152053 | 532 138.23 7650 | 11.95

T

fafee/foqa [Gaiza el @ Seame afewn
|5 0.24 043 0.67 096  [1. 31 1.71 2.18 2.76 3.41
6 0.22 0.39 0.61 0.88 1. 20 157 | 200 | 253 3.18
6'4 0.20 0.36 057 | o082 . N 1.45 1.85 2.34 2.89
7 019 | 034 0.53 0.76 1. 03 135 171 217 2.68
7'h 0.18 031 0.49 0.71 0. 9% 1.26 1.60 202 [250
8 0.17 0.29 0.4€ 0.66 0. 90 1.18 1.50 1.89 234
9 0.15 0.26 0.41 0.59 0. 80 1.05 133 1.69 2.08
10 0.13 0.24 037|053 0. 72 | 094 1.20 1.52 1.87
12 0.11 0.20 0.31 0.44 0. 60 | 078 1.00 1.27 1.56
o0 bR ey

STF HIH Protection work ﬁzcw fatofee ewe Retaining wall FE0€ ZH | 8 43T retaining wall 19 734 T 4TS -

@ Gravity retaining wall: « <26 GF1e fATed GQR ST stability e T |
® T-Shaped retaining wall: T4 €307 shape I FIA0 <tad Fema stem @3 o 3@ wifte gow e

stability 703 it |

@ L-Shaped retaining wall; Property line &9 IAC @ «@Teie @ie fasfior T 2 1
@ Counterpart retaining wall; T-Shaped wall 99 T €3 Step & base fri¥iiel a1 77 O3 $g 49 A9 4 vertical ribs F7

EEIETE

9.58

One way 93¢ Two way T4 e F3a1 2

=19 T304 Checking tools f&911T3 Tz oe &% 9192 F4t (Ao it
©.58.5 One way %9 feei3ag Tl &ae

Designers seldom follow the cumbersome way of design by formulas. Readymade charts and table are widely
followed. A building is constructed from bottom to the top. But a designer comes from top to bottom. He designs
the slab first, then beams and column with footing, because wt. of slab helps him to design beam and wt. of slab
and beam helps him to design column or wall and its footing.

Table for Design of One Way Slab

Simply Supported, Mid + M {5147 09 4=TaRE SIF) = WI2/8

End -M [ HItF drgs Eﬁﬁﬁ): -)WI/10

fs = 24000 psi, fc = 1125 psi R =187

Span End Thickness Main Reinforcement Distribution Remarks
Condition Reinforcement

8"-q" Simple 4" p@6Y" cfc a@12" ¢fe Provide One extra top

_ alternated cranked up between cranked rod,

End 4" B@e¥%" cfc g@12" c/c Provide One extra top

alternated crankedup | between cranked rod.

Interior 4" 3/8p@6%" c/c f g@15" cfc Provide One extra top

_ ~ alternated cranked up | between cranked rod.
9"-0" Simple 4" 3/8p@61" ¢fc 212" c/c Frovide One extra top [
alternated cranked up | L between cranked rod. |
End 4" p@E6Y" cfc | s@12"c/c Provide One extra top |

i | alternated cranked up _ between cranked rod.

Interior 4" p@7" cfc @12" cfc Provide One extra top
E e [l | alternated cranked up | between cranked rod. ,
10"-0" Simple 4" p@E@BY" cfc o @12" ¢fc Provide One extra top |
I - | alernated cranked up between cranked rod. |

End 4" PEEK" c/fc a@12"c/c Provide One extra top

= alternated cranked up | between cranked rod.

1
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fafe foaw foeias €iell @ S afer

- Bl e Ee [_Short span | Long | Thickness Positive Reinforcement | Negative Reinforcment
Thick | Main Reinforcement Distribution Remarks in ft. span in of slabin LT . i
Span Coﬁggion T HCHEE et _ Reinforcement e = W f. inch Shorter direction Longer direction Shorter direction Longer direction
i rio A" p@6%" ¢/ e @12"c/c Provide One e::”j “’é’ = 1% 16 ¥ | eercc gewcic | P@s%'CC @ @7v" C/C i
alternated cranked up _allm between cranked 10Q. L — - B N S VT — T s
== — W 1 g@5%" cf'c o @12" cfc Pravide One extra top 14 14 4 g i @8&!(: o) @ @8¥ C."C___ @ @6'" C/C "@ @ps" C/C
# alternated cranked up peee = _between crankedrod. 14 16 4" @ @71s" CIC @ @7 C/C @ @s%" C/C @ @5%" C/C
4y p@5%" c/c 0 @12"c/c Provide One e;‘t’; “’g 8 % | 5w | sesw'dc @ans' cic | @@4an' e g@sn C/C |
alte rnatEd Cra_nk_‘ﬂﬁg _—— —_ ME“_CE“L& - | s '] " W e i o [T
||1teri0|‘_ = 4y WHC_ o @] 2" clc PI’D\I’ldE One extra top LB 24 5% . E‘)Eﬂ: 0@7 C/C S @ @3% C/C . @ @sls C/iC |
alternated cranked up | between crankedrod. | 20 20 5%" @ @6" C/C @ @6 C/C @ @4 C/C g @4" C/C
4y p@4%" c/c DEZS " Provide One ex ef:"; mg — 20 22 s | @@5'C/IC @ @6" CIC — @ea C/C gescic |
alternatedcrankedup | between cranked ro | - o - R liE e, - “
PO _a@‘/z” c/c 0 @12" c/c "~ Provide One extra top __20 24 5% s .@4_0(: @ @6" ¢/C iy, | @ @3"C/C @ @4" C/C B
alternated crankedup | between cranked rod. 20 22 6" @ @6" C/C @@s51" C/C @ @4V:" C/C @ @4%" C/C
Interior p@a%" c/c wEled  pedieoe eiuda wg 20 p7) & 3 @5%" C/C gercc | eescc g@snacic |
alternated cranked up e - between cranked ro A : = : . e o
s St e “Provide One extra top [ 2 | 26 ¢ | pe+ c/C @ @5" C/C P @3"C/C @ @4" C/C | |
alternated ¢ crankedup . between ¢ cranked rod. = — ——
4@av" c/c alternated o @12" c/c " Provide One extra top ¥,.38,9 Footing fGeiEEa T 29 |
cranked up o , betwge_n‘c_ranked rod.
T T p@A%" e == g @121 e " Provide One extra top Soil type sandy soil ZE €92 Sangle of repose 307, EA, ﬁtﬁﬁ' 546 foundation ¥ Checking FI9 G I |
alternated cranked up between cranked rod. &4t Titd | AT subsoil investing on 3% Soil 3 248y @ wigag el 8 T design FIE A |
Simple p@a" cfc a@10" c/c Prowde One extra top
alternated crankedup | between crankedrod. Specification f'c = 2000 psi fc = 750 psi, fs = 18000 psi
. T p@an” cfc a@10" ¢/ " Provide One extra top ; .
alternated cranked up S between cranked rod. v =75 psi u=100 psi
“Interior p@4%" c/c 2@10" c/c " Provide One extra top Assuming bearing capacity of soil 1 ton/ft2
alternated crankedup between cra cranked rod rod. ‘
Simple %@'__4.. P a®9" cfc " Provide One extra top Load P from Slab = @ 140Ib/ft2, (Including self wt, L. L. 401b/ft2, incidental load, floor finishing)
: _between cr cranked rod rod. _
alternated crankedup | =5 - Total Load P = Total P from Slab Wt, Total column wt and self wt. of footing (self wt. of footing is 30% of Total P
vp@4" cfc 8@9" c/c Provide One extra top from Slab)
Jfternated crankedup | between Cre cranked rod.
Interior Yp@4" c/c e@12" c/c " Provide One @:“: tog Ready Made Table for Column and Footing Design
between cranked 10 - e
= %_t:_;i:c_ra L 2@9' e ~Provide One extra top Area of roof/ floor to Total | Thickness Size and depth of footing with Cot. size with vertical & |
PR aﬁgnated crankedup between cranke: cranked rod, be carried by column Load of Footing reinforcement Internal reinforcement
End ve@4" cfc 8@9" c/c Provide One extra top in sft Pr in inch
alternated cranked up between cranked rod. L —_— T =
[tarior 1{{@@4;. cf_c a@3" c/c Prowde One extra top r‘inﬂ() 19500 11 3-6"x3-0 107x10
alternated cranked up between cranked rod. (max™ 10x10) depth 16" + 4450
TR : '/5@_3‘-'—%,-’?— = 208 ol " Provide One extra top below existing G.L.and more #3@str.@8"d/c
i ' ' between cranked 10 kedrod. 8- # 4 @ both ways.
alternated cranked up . ===t eI TR ——
- : e = —provide One extrato 150 24500 12 4-0"% 40 107x10
End 'Il}m@a‘lt{" C,,l{C 2@y c/c rovi p m m ¢ e
- between cranked rod. (max " 1212/ max depth 1-6" + 4-#50
. alternated cranked up — S 0 o 11x13) below existing G.L. and more #3 @ str. @8 ¢/c
Interior Vp@3¥' c/c nes"ce ~ thuEap E: d c!; 12- # 4@ both ways.
alternated cranked up _ __hetweeRCulPEE T Y 200 38000 13 4-6"%X46" S 107%12”
(max™12x16/ max " depth 1-6" + 4-#50
9.58.2 E@WWWWW 13%15/ below existing G.L. and more #3@str.@8" c/c
max" 14x14) _ i 11-#5@bothways. e | .
Design of two-way Slab by ACI Co-efficient 250 47000 13 5-0"%x5-0" 107%127 i
fs = 24000 psi, fe = 1125 psi R=187 | (rax™ 13x18/ max " depth 176" + 4-450
] =l B e e — 1417/ below existing G.L. and more # 3@ str. @8 'clc |
Short span Thickness | Positive Reinforcement Negative Reinforcment  max" 15x16) 14-#5@ bothways. |
inft. - of slabin B e e T PR ~Lonaer direction 300 56000 14 5-6"%5"-6" 107x12"
inch S LongEE._dleCT Trtich_rgc L _?_ (max™ 15%19/ max " depth2-6" + 4450
— 8 — | peizcc | @erdc @@12" C/C @ @12 CIC 16x18/ below existing G.L. and more #3 @ str. @8°c/c
10 4 —gecc Gaircc | eenrdc P @12'C/C
10 4 T @@ cic — p@12"CC p@s" C/C ge’cic
EF) A B@2ac @@ cic | eeycc @@12" C/C
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SCHEDULE OF DOOR
(GROUND FLOOR)

55" WIDE CORRIDOR o |3 | o

02 |28 70"

W
:
=

il 15 o a | (ks | : SCHEDULE OF WINDOW
i || i T, | g | _ z IGROUND FLOCR)
& r | 1 o Level a0 bt % ﬁ A T Am“ |
Y = % 2 B £b
Parsifeen  E ? 1 * wi S
b - >_ | 3
= —_—— i Ir 2 Wi g aw
i
F b e
+ - 5-5" WIDE CORRIDOR
i e} SCHEDULE OF HIGH WINDOW
a (GROUND FLOOR)
=
w LT [ET TR+ - Lt {00, 03
B Lt s gy
W § e Frne
e i P Pl 0 B Rasion
E: e war T "
S | ==
S G o s
o : e Lo J z 7 -
T .e_h.we:q.q e @
GROUND FLOOR PLAN (Building-A ) SRS NP o) [SPRN CRE R S IO, | ’
~" Land Area= 75500 sft
N Area=8985 sft
Flat siza =472 sh
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CORPCRATICN AT DIAYAGAN (BUILDING-R), ‘A, Swi- - Rangla Asgar, oML
Dhaka - 1207
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END VIEW SHOWING HEADWALL AND WINGWALL

5@ 8-9: Structural Drawing of Pipe Culvert (Dia 300mm)
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fo@ 8-39: Structural Drawing of Pipe Culvert (Dia 1200mm)
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STRUCTURAL DESIGN OF BOX CULVERT
1-Vent Box Culvert

STRUCTURAL DESIGN OF BOX CULVERT
1-Vent Box Culvert
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STRUCTURAL DESIGN OF BOX CULVERT STRUCTURAL DESIGN OF BOX CULVERT
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NOTES:
| 1. 28 days cylinder strength of concrete fc' = 20 MPa
2. Minimum yield strength of steel fy = 275 MPa
3. MS angle £75x75x6mm will be placed at box ends as NoSing
4. Clear cover = 50mm
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B. All dimensions are in mm unless otherwise shown
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Structural Drawings of Slab Culvert/Bridge: SC-1 Structural Drawings of Slab Culvert/Bridge: SC-1
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Structural Drawings of Slab Culvert/Bridge: SC-1
(Span: 1.5m; Roadway: 3.66m)
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PLAN OF RAILING
NOTE:

Clear cover for reinforcement in slab and curb shall be as:

i) From top 50mm,

ii} From bottom & sides 40mm.
28 days concrete cylinder strength f"c shall be a minimum of 16.6MN/m? (2400 psi).
Yield strength of reinforcement steel fy shall be less than 250 MN/m? 36000 psi).
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Structural Drawings of Slab Culvert/Bridge: SC-2
(Span: 1.5m; Roadway: 7.33m)
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Structural Drawings of Slab Culvert/Bridge: SC-2
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structural Drawings of Slab Culvert/Bridge: SC-2
(Span: 1.5m; Roadway: 7.33m)
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PLAN OF RAILING

NOTE:
Clear cover for reinforcement in slab and curb shall be as:
i) From top 50mm.
ii) From bottom & sides 40mm.
28 days concrete cylinder strength f'c shall be a minimum of 16.6MN/m? {2400 psi).
Yield strength of reinforcement steel fy shall be less than 250 MN/m*® 36000 psi).
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Structural Drawings of Slab Culvert/Bridge: SC-3 i
(Span: 2.5m; Roadway: 3.66m) ;
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structural Drawings of Slab Culvert/Bridge: SC-3
(Span: 2.5m; Roadway: 3.66m)
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Structural Drawings of Slab Culvert/Bridge: SC-5
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STRUCTURAL DRAWING OF SLAB CULVERT (RCC ABUTMENT) ATC-3
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SET (FR AACS 7 | 0-ati® [fE ZEEE suction ATHIB TS Fresh/Recyled Slurry (#ITS#) @R
04 @7 N B F0e ZF | Suction 2B Jfew WeA T ATSHEB TGS IR T IR HIPTET FHAS
2@ | Suction ATHITEL slurry (AT (TF LS4 TN TG I& it f faf¥e Fare =9 |

v) AF RIS S o.¢ falBia @9 04T @IS Slurry @9 Density= <1.15 gm/ce, Viscosity= 32-50 second
942 Sand Content <4% 1 2631 778 @i SifET (Ice 29 |

%) Concreting FIe BTl PIET fafs T715 concrete W slump 229 $9CS 20 | Concrete slump W9 54¢ s wg
$oq 2re 29 | [difaw slump ¢Aite @iy 2 water reducer (Admixture) FfGHT AT TS LA |
A3 GIAIR FG (9 2edl 9K@ AES Slump ( > 175mm) SEH AE T ATHIEAT AR retarder
(Admixture) GTITS Z0d | TSH 450904 Admixture (Water Reducer 9% Retarder) 9 AR trial mix design
(3 419 $90® 209 | Admixture Brand: GRACE (Singapore) / BASF (Germany) or Equivalent.

yo) “AIEA FH-IF (FCSETT TS0 qF sii%aT Q7T e Sfefe Swel e wear I o dfes g
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IS 7[77s TRILAD T ©0-ATHB QO IR TS ST TG T R0 F 3G 2B/ TN T
FACS A |

s3) @l amiBTrs/PrIE a1 we M i TZe e s 20 | alfeld fir afrs wfHe TS PRI
#fsls =18 @ifa @we, Ff AT AJT (58 ﬁ.m"ﬁf, Integrity Test farafs segmet sare 20 | fe @
S © S T ToeiEe 3f6FRA Pile Load TestPDA Test &%t Gy #f&# fAwae 4ta |
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Tertiary (G fsffet 41 27| Tertiary (G« g0® #ife] 77 Secondary (W0, Soog [ 1

Secondary (€ Primary 99 Primary (G 53 ©f w6} < e wefie out fall :
_ , b

4 O T | @S s fewisg v e 44014 Integrated approach S

TR Tertiary (G 2 AT (runoff) @ Secondary @I €32 Secondary (G Z(®

Primary (G5 R0¥ B 9N (runoff) outfall @ M | Outfall 97 4= e E 48| ? ] ;.J

| st e 27 @I back flow 20 #iifi a9 zewE S Gt 2 2T g . 5t A Brick Drain

A | *2F SFaaT a6 elq g T (G ©FFF A Integrated approach 9
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ofife fsi tgw fomrey @
v F @9
| 18 (G @ > FIBIaq o arg Rif¥D wresia vy BT SEe
IS0 g e 2 I (Man hole) qﬁﬁ@l@,’@“(int&nsily of rainfall) Z& T A2 A0
fsfiel Sa0S 2T | TEERIEAT minimum 3% 34 qprieeT Al P Sl
3 _ st fecal 2fe/adt ot a0t fAWR g
5.2 PG x 3.3 fiilbw | IR (@Y @Yt ?[ﬂ?ff—l?.?i ST FAC
festtel 0w 2@ ot 2 - i Ml % B
S ®lgel (Intensity of rainfall), BT FTHFIT (duration)
@ (GT S o FiBIET (oo @ e 2T I A ((requency) FIETH SIS |
) ’ fify JfBAAI® &AM GFIFIG (catchment area) (1
@ (G 3% ~f7e a1 30, (S IR0 JReTe AR wEed S IR
p P i i i ; q TAISE (duration)
e P : SIFS! (intensity of rainfall) EIES] ;
e IR a1 slope “HfeH 27, foq ©- q: T @ 3feq TN WA (frequency) ey FIS awad
® IfiT (T STeCArt He | | T T B T O (AT Q@ G T LB
SIgel (intensity of rainfall) ffa Fare T | fwe
FrOB (AT 2T |
QT GaifoR ¢ 6afBe et 9B w1 e et < o1 | SRS Gaffe Wi R e T TS T ST v.a Al et T

| (UL AGT® Al AT AR AT ez ol arel 48 a1 20 1 eafb 47 ermiet 1 sy w9 @ | et ar]

- «sieete @ 7 A el w@ibe dodt war | aft =1 9fesite @@mza 9 (Catchment area)
.! THifis yaw 20e RS gaeg waRE i o
| v.8 FoAle ofE A e[tz W@ (Time of Concentration)
‘ TR ST BT & AT FHA (footpath) AT 7 | AW T @7 T T CLWE @R BT slab W
i fenfie i 227 | 9F covered @TAg e AU U3 40 27 | covered @ ffid w917 cvrg 3¢ fioE «9 #19
: @3fB man hole W< TS T0T | Road side covered drain FK a9 (A (YA 4TS T (@ footpath @ Intensity, mmv/h f5@ v- »: Drain Network
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“AIf ot et foenze s “Hifer Frer T fGeiss 4
b G TRy (7T -2 3 Runoff coefficients
e EE T L R o e — T st - : Type of Area ! Coefficient
T, (GUT catchment W11, @e1iaster SToaie @T;E‘H% Lﬂﬁf‘?q?ﬁ?;l 3@3 I, 3 Siget, <1 eranze Paved area — roads and markets 0.9
fEwizT Tare Fyffe Gy " T RIS T SO MG | @Ff5 gy Area of paddy (flooded) 0.8
T S97 AT 7T ﬁtﬁf AT L2 ‘ DBHSEiY built up areas . : O;
° QT catchment @it fiefays Zﬁ@? LiEoes frsifie , Central areas mixed commercial and housing 0.
A G777 TSt 7 w0z Wiy ﬁjT ﬁtﬁ g T 1 Firfy s 20 ) wdie oy e e L Residential areas with detached houses 0.4
SIS T @ Bory 730 1 AL T P9 A @O catchment GA T RowE R firs | Walled areas and gardens 0.3
ZRiCT . T IS AT (A0 catchment Q=TI el @ Ty | Large permeable areas (e.g dry paddy) 0.3
° %ﬁ;mﬁa st Ay (Surfacerunoff}sqf%—smrﬁavﬁmﬂﬁ@@ﬂwi@ﬁﬁﬁmﬁﬁw o Tfif® @R AW @4 (Contour) It a3 5% ware 2@ @i fonss 3 1f qgees e eea
T T MR R | ' oo | wefe Bretiaif waaErEr viem s #iif fwifie sftees o)
Surface runoff (T FACS F T R 41 27 ©F Z0e - o W Drainage TIZE B 4707 WG Witz wis frawain fve gwa | R gty $t smemt 1f2 2oz o
Q= (CIA)K, (B 08 20T
QM Q = Total flow, msec(or fseo] ' o (uv fEEI3T FACS (A IUCS BCI IS @A (A0 99K (FIF AL A overflow T T | TG
C = Runoff co-efficient ! free board S73 faras+iy e 2@ | ue=r (g gy (Zg 8 @“EEVST) I 0@ T (O S A /i
| . : " I 57 WSl Surface runoff ECS @M = 2 |
= Rainfall intensity, mm/hr (or infhr)
A = Area in hectore (or acre) 11 o fAfifeay cgra oy Rawary fes 203 | ek ¢ Tt G e e e cura oA slope frefr @t
K, = 360 (or 1 in FPS) 29 | OTF Minimum slope S72 e =03 | (@09g Y:d000 W13 fire ara W qurag #ifF fAsife
a ',11 1 20 g AHrS SEE FEG 4t S@en e q e e e w5 7|
= ClA I3 0 i i
(CIAY360 (when using ws)  and Q = CIA (when using Fps) | o A Poak time @ (GET AW BATGTER T I (I ©F BoIts AT #i0w | wiefte, ez Rras free board
* Mffw 20T T (Travel time) fidfars Calchment@ﬁmﬁﬁ?ﬁ/wwmﬁﬂﬁﬁﬁﬁﬁﬂwmmﬁ l R T R S R
AR T T | bb.d U iRe ey
*  Rainfall Intensity 42 Rainfall Intensit %) Rational formula TC® (ECTE 927 F9! (Runoff volume) and manning's formula Z0S =i 7 #1f® 7 (velocity)
y T A A1t 9787 st oy . a g
T T A | @ O g A iﬂmwmﬁemwjﬁqﬁﬂb mﬁ:znﬂ’ﬁ“fer_‘l’”g%% Al 2 Q=AV IR I QG N T vt 79 27 |
q7T) 9 i UARLE : all Intensity A T | i
RIGT (P T TREA I®eIres sifamien ey o fofe g 3fEa Sige (Intensity of rainfall) : w4R Area of drain = Q/V

) Manning formula TARIT T (H{LAF Runoff velocity 2N M |

ffa = @ TREFE IS (curve) IR T T A | P QIS arE @ vo i 9B S
V=-R%3S§ 1,

| (Duration) '@ 329 1A wrrofarey (Frequency/Return period) Yo 927 3ze I St 71 s30 ffiy/aw

i BRI v-33 Predicted rainfall Intensities AR N = Manning’s roughness co-efficient/factor
Return | : e ———— T . R = hydraulic radius
‘ PGF;:JG e *ﬂfeﬂSIfV(mmfhr)inqiven d_u{cf_{oﬁ' A e T _ Cross cross sectional area
E(JI') i £ OU ZhOUf Gl '3 hOUI’ . 4hOUF sy h_O.UI' 3 bod lI.’erime[;e.*r t
(edan | el e s : = hydraulic gradien
‘ ]2.)1 2.0 140 g o . ©) Manning's roughness co-efficient/factor AEH T5ET-© LT T4 AT
b i )
. 5 28]7 g;o 154 | 94 | # (BT -8 Design Roughness factor
| 10 50 e 20 | a1 | e aRaokDIen el T T RoUghDessTactor .
25 e = | 280 | 173 i Concrete drains 0.014
50 < e | 343 | 21.2 } | Plastered brick drains 0.014
o Teish ._ i 39.0 24,1 J Brick drains (unplastered) 0.016
unoff coefficient e Catchment wsarir 2aféisa g sy arg FOLE 98T N oy spe , Seligne dralnsf(eatih) Daae
S AT, T 3B <M Foog ifbw ey vt A 4 i 2z TP (R BT (SR W5t gelhadraine (teee) 205

AT | o Gfer & 20w Runoff coefficient Tatg ¢l @17 -
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8) (GL=A FAH VI (Minimum gradient/slope) It fHt® 20T ot 2re -
Tertiary '8 Secondary (HT™E CFFI@ 333000 ®TA d3¢oo (AAZ Bax G
Primary (L9 TFE 333000 |

¢) WEHTSIT ALY velocity At Rrasai firs = ot =@ -

Tertiary (RTHE T 0.7 m/sec Q¢ Secondary € Primary (Gta% T50@ 1.0 m/sec

M® Rational %S W% vo 237 Sfig Ay avarer ; .
T T, WAy T T drographic method

Vb g fowigr Sreet
e 3f,

3) @@ G A (Runoff) T34 T 73 ©ig cwa/qfat = .00 (TFT
R) B2 Qe 3w (G -3, REI Piffre 3.3) = 8o ffI/TH (95.9 mmihour)
©) Runoff coefficient (TB{3e-3, densely built up areas) = 0.9

8) Brick drains (un-plastered) 41 20 (16f4a-0) Roughness factors = 0.016

¢) THUTE weig gradient/slope =0.002 (1:500)

b) Velocity of flow = 1m/sec (assumed)

a9 “ififEfeTe tgv wiw @g @ TOITST (37 TS A |

AN
G T o~ AN @ are 2w ot 2z
Q  =(CIA)Y/Ku V [ Pl —1\
= (0.7x40x1)/360 B
= 0,078m3/sec " \!/
¥ o o u- 3 gt fowniz
-——R2/30,002 *
= 2.795 R 2/ A= ﬁ)ﬁz;@w SRpe «fat
R %3 - (V/2.795) =
P ¢
= 0.358 - =
R = ¥ hydraulic radius
R = (0.358)32 =A/P
=0.214 —
L"!QFT, A/P = U. 2]4
#MBl-30b

At Frme g fewieer ag

bxd/(2d+pb) = 0. 214,

bxb/(2b+b) = 0. 214 when b=d
/3 =0.214 W\f
b/3 =0 214 h
b = 0.643 meftre

wdfte, @rE &%, b = 0.643 metre

fom - 333Earth P e
Height of drain, h = 0.643+Free Board (R Fresaur

= 0.643+0.10 (473 (=2 Free Board= 0.10m)
=0.743 metre
= 0.75 metre

S oo (237 R warst @i 7fea wifmm 8o ffiy/wor T B ety @b (g Tt 207 B &Y WA o.v
R517 ¢ Bwo! T3 o.a¢ BT WI (@A (151 / BIFT IS T 0,002 | TG ST (07 ARl A2/B2/C2/D2
wapaet F0 fafiet e 7=y A0 A | 9o Swel o, q¢ FOIE 41 & |

@ G offe fara ffife o ©f weas W61 failure T BT (6F 1 ATIHT | O& tensile stress of joint
mortar (@9 T TS A |

fi.= (MC/I) Q4T M= bending moment, C= half of width of brick wall, I= moment of Inertia.

Pressure from soil = C,yh, (where C, = coefficient of active earth pressure value ranges from 0.3 — 0.4 and
h=height of wall of the drain)
= 0.4x18x0.75
= 5.4 KN/m*
Pressure from surcharge = C,yh (where h=0.6m assumed surcharge from Live load)
= 0.4x18x0.6
= 4.32kN/m’
Maximum Bending Moment generated = W—;i o U+25'4 xhx Z—l

= (4.32*0.75%)/2 + (5.4*0.75°)/6
=1.723 KNm
C=5inch (0.125 m) and | = b*h*/12 = (1 * 0.254%/12) = 0.00136
fic = (MC/1) = (1.723%0.125)/.00136 = 158KN/m? which is less than tensile stress of concrete (0.5 V¢ ).
Gd el @R TG Side pressure (ACY AMT | FITFLA brick work fara cg= feeza/ i war wga 20 At
OF CF@ RCC TIRIT T4 | A4 ~ 8.0 5 Al (~ 3.0 fiOM) %@ @ "SR! 2 brick work fTa

oG fafiet 4t 2 | Brick work @ Rec facar ffife qgrem foengspmz Towd Ofe v-¢ CTeiEs e 341 (e
At |

(Gf9e v-8 tﬂﬁ’iﬁﬁ%ﬁiﬁmml%ﬁiﬁqdischarge?ﬁmﬁmwﬁ‘fﬁmgmww
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2N s g fowiza BiEy | TYPICAL SECTION OF OPEN BRICK DRAIN (TYPE-A)
L. ﬁm%@?ﬁﬂ 12mm plaster (1:4) with NCF
Q T GL
| “h o BT v-8 5 Standard Types of Drains A VS % / / //
‘ | Ref - Description of Type [ | DpeDesign T T . locationsforuse —T / / ——Brick Work
A | Standard open | Al depth £525 mm General use away from roads | i Mortar (1:4)
brick drain A2 depth 525~825 mm | Eﬁ Screed Fall
A3 depth 825~1125 mm / l 8 8 /
A4 depth1125~1275 mm | q 21 —=1 1o - /4
B | Open brick road | Bl depth <525 mm __| For use next to roads — i
sicle arain B2 depth 525~825 mm o 11 |
B3 depth 825~1125 mm K 250 | W , 250
B4 depth1125~1275 mm + t T T
C | Standard brick | C1 depth <525 mm For use as g footpath away from mm
drain with footpath [ C2 depth 625~825 mm roads, If width is over 1.6 m, footpath ' TYPE A1 DEPTH < 525
fop slab C3 depth 825~1125 mm | will be used by rickshahs
| C4 depth1125~1275 mm . GL. %
D (Brick road side | D) depth <525 mm For use as g footpath next to roads = A /
drain with footpath [ Do depth 525~825 mm Note footpath must be af least slab /% ~=—— Brick Work
top slab D3 depth 825~1125 mm fhickness plus 150 mm dbove road to . o 2504 in Cement
| D4 depih1125~1275mm | stop vehicle use, & 7 9// Wortar 1)
E |Brick road cross | E] depth <526 mm Designed for vehicles to cross over 12mm plaster (1:4) /
drains  with road [ E2 depth 525~825 mm A y / with NCF //
top slab E3 depth 825~1125 mm ' /
E4 depth1125~1275 mm P 375/ Sersed Fal 375
F | Bick road side | F1 depth <525 mm Designed for vehicles to run along. é / / —— Scree . % /
drain with road top | F2 depth 525~825 mm Note vehicle access Crossing over ///L 8 4 1 4
slab ' F3 depth 825~1126mm | drain to be consfructed as road E_.F Z 73 1 a0 ’:"F:_H @
i 1 | F4 depth1125~1350mm__| cross drains ;,F 1 - | | [ |
G | Reinforced Use Table 5 to select q Individually designed. Used where (50 | E l
concrete drains specific design (Type G) | either sPace does not dllow brick 375 ) W 4 375 >
drains or depth exceeds 1.35m + 1 !
H | Box culverts Use Table 6 to select a Indlividually designed. Used where TYPE A2 DEPTH 525~825mm
specific design (Type H top slab required
| | Pipe drains Type | for D 300mm, Used where space available and |
450mm. 600mm, 750mm, | closed drain nesded |
?00mm, 1200mm & ‘
| . 1500mm |
J | Trapezoidal  lined Use Table 5§ to select g Used where space available but
drain (n-situ | specific design (Type J) pucca drain needed
| concrete)
M | Market drains Type M Tertiary drains . 5@ Y-39: Typical Section of Open Brick Drain (Type A)
| L | Katcha (earth) Type L Trapezoidal earth drains. Semi rural
I J aea |

%ﬂm@mm@t%ﬁw(qm-qm)-@mml |
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Max. 1275

450

Max. 1125

3;_

TYPICAL SECTION OF OPEN BRICK DRAIN (TYPE-A)

450

—-

7.8

12mm plaster (1:4) with NCF

———Brick Work
in Cement
Mortar (1:4)

TYPE A3 DEPTH 825~1 125mm

Screed Fall

L Stone Chips (1:2:4)

Single Layer Brick Flat Soling

/‘ 12mm plaster (1:4) with NCF

o

250 Brick Work

Mortar (1:4)
\

P

.
500
>

L) ’ . AT

N
500

S T

[

TYPE A4 DEPTH 1125~1275mm

f?F_“I'%-bS: Typical Section of Open Brick Drain (

‘?jéT -RD0

— Stone Ch
Single La

SenlB T 625 e

ips (1:2:4)
yer Brick Flat Soling

Type A)

A e g fSeide qmg

TBf9eT Y-¢3 DETAILS OF BASE SLAB (TYPE A)

Concrete Base Reinforcement
Clear |- : 51 S7
Depth | Width of Gandtate Thickness
(mm) | Drain (W) Proportion (T) Dia of Bar | Spacing Diaof | Spacing
(mm) (mm) (mm) (mm) | Bar(mm)| (mm)
300 1:3:6 100 B | ] e T
e 1:3:6 100 ol
750 1:3:6 100
0 1000 1:3:6 100
S [ 1250 1:36 125 ___
1500 1:3:6 _125 Y| N W, e B B
1750 1:3:6 125 .
| 2000 136 | 125 o
BB 300 1:3:6 100
~ 600 1:3:6 100
0 750 1:3:6 100
0 1000 1:3:6 100
0 1250 | 136 | 125 [ U ——
o | 1500 1:3:6 125 -
1750 1.3:6 150
2000 1:3:6 150
300 1:3:6 125
600 1:3:6 125 o
& 750 1:3:6 125
= | 1000 1:36 | 150 Pl
s 1250 1:3:6 150
) 1500 1:2:4 150 10 200 10 200
1750 1:2:4 150 10 200 10 200
2000 1:2:4 | 150 10 200 10 200
300 | 136 | 125 B
o | 800 1:3:6 125 )
Qe 8 ) e ) el )
¥ 1000 1:2:4 150 10 200 10 200 |
0 1250 1:2:4 150 10 200 10 200
= 1500 1:2:4 150 10 150 10 200
| 1750 1:2:4 150 10 150 10 200
5. 2000 1:2:4 150 10 150 10 200

o - 25




OPEN BRICK ROAD SIDE DRAIN (TYPE-B)

Road Level —, w
\N
L

f.

—

12mm plaster (1:4) with NCF

250mm Wide Water Inlet

GL

Y\ \\

BT -252

Typical Section of Open Road Side Brick Drain (Type B)

s
u«? —=—— Brick Work
o in Cement
s Mortar (1:4)
e :
E,i = = _RCC
4 <[ BFs
TYPE B1 DEPTH < 525mm
12mm plaster (1:4) with NCF
Road Level rv\} i 250mm Wide Water Inlet
‘\N
B > GL.
?’/ TN AN
% // — Brick Work
W 3% in Cement
o : Martar (1:4)
B ;
3
=
=] :
tl‘{j p- _.RCC
S BFS
TYPE B2 DEPTH 525~825mm
fo@ v-se:

Road Level '—\ &

Road Level

OPEN BRICK ROAD SIDE DRAIN (TYPE-B)

12mm plaster (1:4) with NCF
/—--—250mm Wide Water Inlet

GL.
% e
;54 = Brick Work
Weephole /’ 4 in Cement
= % 15 / Mortar (1:4)
W '! /I/", ey
8% 7 / 3
” /3?5 2 4 Note:
§ Screed Fall // < 125mmx75mm
5 / — 51 i weep hole shall
52 w be provided at
= 207 / £
i
s 50 500 / 0 3.00m. centers
//é////i 8 e // A 2 (L horizontally
— e R RCC

hﬂ ColE _- “‘c - e @ gon, e w
| | | [ |
500 W 500,

A

J5 T

“BFS

75 T
=T

——

L Single Layer Brick Flat Soling

i — 250mm Wide Water Inlet
U‘; /— m I
X gL,
2Tl LR GEE S s
// = — Brick Work
35 12mm plaster e in CET!’IEI"!T
@ (1:4) with NCF Mortar (1:4)
iz —
Ll
3 2} 8
% i
= s
g s
ad ] (3]
I—: s | RCC
] }’fljBFS
A 625 X 625 .
¥y T L_ 1
TYPE B4 DEPTH 1125~1275mm Stone Chips (1:2:4)
——Single Layer Brick Flat Soling
L 15000 ;-
Road Level L 250
e e ; i
u W Al
?*J % %

WATER INLET IN ELEVATION

@ v-su: Typical Section of Open Road Side Brick Drain (Type B)
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T st agw oo gz STANDARD BRICK DRAIN WITH FOOTPATH TOP SLAB (TYPE-C)
| Stone Chips Concrete (1:2:4)
—— 54
| TR b-U8 DETAILS OF BASE SLAB (TYPE B) [ T
| —
| i Clear mﬁf&t& Base ____Reinforcement R C[-j“_ WE o A) 28
Depth | Widthof | i S1
' (mm) | Drain (w) | ©Concrete Tickness (REERRETI o = ] ~ j/ — Grating Type-B
(mm) Proportion (T) Dia of Bar | Spacing Dia of | Spacing Road Level N 7 , =:s;\_//mwGL'
; (mm) (mm) (mm) Bar (mm) (mm) _.mo
| 300 1:3:6 100 B I cL : ' / — b 3—12mm plaster
D e ?-52"---— ---———--1_:§.:§_ e __ﬂg L e ) ><‘ %/
. N 1000 | 1:3:6 o0 || - e e 5 Screed Fall
! v [ 1250 | 1:36 | 125 b e ) ‘ s
| 1500 18 e i
750 1:3:6 125 N i s e ' — o =
| 2000 136 | 125 [ o] | F'_.“_ AL B g e B
300 1:3:6 100 S, SR e — <l L I [ [
_600 | 136 100 e N B 250 W 250
& 750 186" | 100 | [ —F+——o— } } . ¢
T ot000. T UEE e ———f TYPE C1 DEPTH £ 525mm
& |—1250 136 125 N N i i Stone Chips Concrete (1:2:4)
v 1500 | 1:3;6_‘_‘_ 125 B e e || S4
1780 | 1:36 150 B - Y S P | SR o
2000 1:3:6 160 T g | A
300 | 138 7 9% | | % R T T A |
- 600 186 125 T el g d% y
N 750 | 1:36 125 R AR ] : & j — Grating Type-B E
- 1000 | 1356 | 150 e o ' Road Leyel” : ﬁm—GL'
i 1250 1:3:6 150 I B silsioan, | S ] /
© 1500 1:2:4 160 9 | 280 T e %
50 Ty ———20 [ 10 [ 200 | 1o 200 / 7 12mm plaster
2000 | a2 |10 |20 |10 | 00 7 7 rd ﬁé’é// (1:4) with NCF
T —ae——180 1 0 T [ o [ s ¥ %//
__1:36 125 i | e & Screed Fall
- 600 1:3:6 125 i —_ 2 g
| & 750 | 1.3 150 T = — S1 ////
' W 1000 1:2:4 150 - 82 375
8 1250 | 124 [ 150 = /
= 1500 | 124 | 150 | “ £ /
: 450 | 1:24 [ 450 b SFEb st iz
f L 900 | vew | 98y = A pan ggeen g
ar a1
. 375
1 T
TYPE C2 DEPTH 525~825mm L— Stone Chips Concrete (1:2:4)
—— Single Layer Brick Flat Soling
' 6@ w-3q: Standard Brick Drain with Footpath Top Slab (Type C)
BT - 238 Pl -3¢
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STANDARD BRICK DRAIN WITH FOOTPATH TOP SLAB (TYPE-C)
glone Chips Concrete (1:2:4) “Aife faspem to sz a3
-54
[—S3
o
=] 'VEﬁ -V BfETu- 98 DETAILS OF BASE SLAB (TYPE C)
A f/?’!/ Grating Type-B %/ - ————— T ' o
Road Level : Concrete Base Reinforcement
m W/ r GL Clear . st ] T ‘.-” : T [ gy g e— 81 - ~ T ___8'2__"'_ g——
A A Depth | Width of to | Thickness
250/;///\ 12.mm plaster —\ /é/ (mm) | Drain (W) F?rg;gﬁoi (T1) Dia of Bar | Spacing Dia of Spacing
(1:4) with NCF 250 ) Brick Work (mm) (mm) (mm) (mm) Bar (mm) | (mm)
in Cement ] ST T T B
E Mortar (1:4) b 300_ b 1336 EPEE, el .1_0.9._._... —— | |- | | ———
| — 600 _1:36 100 ) T B S
| i . E=as0 | 1:3:6 100 Bwin i
| b= | (i 1000 1:3.6 100 e __| .
. = o [ 1250 | 136 125 - .
| " 1500 | 136 | 125 S -
| 7 F 1750 1:3:6 125 5 s "
s | [~ 2000 136 | 125 | T
e B | 300 1:3:6 100 _ -
T Vo 600 1:3:6 100 | | ]
9 750 1386 125 o
g 0 1000 | 1:356 150
TYPE C3 DEPTH 825~1125mm g’r{.‘me Chips Concrete (1:2:4) § —%ggg————lgi : —1'2-3— 170 1 200 T i T 200
ingle L Brick F [ — =
| ayer Brick Flat Soling ,___&_ X 124 150 10 150 10 200
g;one Chips Concrete (1:2:4) 2000 1:2:4 160 | 0 | 150 10 200
! Sé 300 1:3:6 125 _ e
[ 600 1:3.6 125 e ~ -
& 750 1:3:6 150 I T y
- 1000 | 124 | 150 | 10 150 10 | 200
. B 1250 1:.2:4 150 | 10 ol b HIE )
A N 1500 1:2:4 150 10 | 150 | 10 200
| o 12mm plaster 1750 1:2:4 150 10 100 10 200
r ] f(t-ﬂ}wiih NG ~——— Brick Work 2000 1:2:4 150 10 100 10 | 200
in Cement 300 1i:6 126 i
| 0 Mortar (1:4) © 600 1:3:6 125
' 2 8 N /0 | 124 150 | 10 ] 200 | 10 200
| 2| e 1000 1:2:4 150 | 10 | 200 | 10 200
= 0 1250 1.2:4 150 10 150 10 200
S = 1500 1:2:4 150 10 150 10 | 200
| < 1750 1:2:4 175 e ARE 100 10 | 200
| + 2000 124 | 175 10 100 10 200
lﬁ s - o SEEEENEES TR R TSR Pt Rty o g SRty o S L S ARy St 1= Pl = i
i _-:1 - ptar ..,
r all —
‘ h'l_ ] ]
-5 BRSSO S |
| TYPE C4 DEPTH 1125~1275mm ‘ — Stone Chips Concrete (1:2:4) {
. i Single Layer Brick Flat Soling I'
| 5@ Y-3b: Standard Brick Drain with Footpath Top Slab (Type C) '
]
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BRIC

K ( )
ROAD SIDE DRAIN WITH FOOTPATH Top SLAB (TYPE-D

Stone Chips -9
- ps Concrete (1:2:4) Stone Chips Concrete (1:2:4)
S4 ——S4

BRICK ROAD SIDE DRAIN WITH FOOTPATH TOP SLAB (TYPE-D)

5@ v-35: Bri -
>®: Brick Road Side Drain with Footpath Top Slab (Type.p

_"SIOHE Chrps COHC .
= rete (1:2:4)

Sltone Chips Concrete (1:2:4)
Single Layer Brick Flat Soling

)

I -2

TYPE D3 DEPTH 825~1125mm

_ —59
| o
| }_4 ) | 5 L_'—_. " ] a (’-J " 1 a ._'1 £
o ‘| 3V/’V//’¢—Grating Type-B 7 4 a
Road Leye| ™Y vel 7 GL.™
I 7N s ﬂ%ﬁ?-l'i ' A 7w
// 12mm Plaster /
| ! 550" (1:4) with NCF % =
. 5 Z. e
| | I / / L Brick Work
& w | in Cement
| 5 / 2| Mortar (1:4)
2 375 S| =
g Screed Fall //”/ “ §
. 7 " i ;
Q2 w2 i
il A ,,,
3?5 W 250 _—‘ a ‘:/'/////‘/ ./* MQ )
= . :é- e L ' : =
TYPE D1 DEPTH 5 525mm & e
- 500 ' W

— Stone Chips Concrete (1:2:4)
— Single Layer Brick Flat Soling

Stone Chips Concrete (1:2:4)

ot S3 ——84

] | & n‘ L= — 83

Wy o]

Road Level :% Grating Type-B : W BT e ._qt‘
5N e s 7 Raad [ evel 9 — Grating Type-B é GL.
e ~—12mm Plaster (1:4) i i
| o /375 12mm Plaster 2 - with NCF XN f}r;f,i‘;‘f’“‘ .
| o / (1:4) with NCF \ Mortar (1:4)
| P Screed Fall
| 2 / S1 s 2 375
' N Ir=
. % A Brick W, S
! 4 /: | ork =
4 ’ in Ce ; Screed Fall
|| s .... ...m : MOJ’taTF‘;?q ) § — St ]
| = e S AN S ' % s2
ol : oS 4 F -
| L A e s . il S e AN\
W 375 F v >3
I TYPE D2 - Y S STt
DEPTH 525~825mm W 625

——

TYPE D4 DEPTH 1125~1275mm

— Stone Chips Concrete (1:2:4)
——Single Layer Brick Flat Soling

foa Y-20: Brick Road Side Drain with Footpath Top Slab (Type-D)

P -238




N e g fowiga e

T b- b8 DETAILS OF BASE SLAB (TYPE D)

Clear | Concrete Base - —_Reinforcement
Depth | Width of Concrete | Thickness S1 S2__
(mm) | Drain (W) Bro g:ﬁ; (T1) Dia of Bar Spacing | Dia of Bar Spacing
(mm) y (mm) (mm) (mm) (mm) [ (mm)
300 58 qen | LIS N
600 | 1:36 | 100 = K
750 | 138 100 3 | B
o 1000 1:3:6 100
O 1250 1:3:6 125
1500 | 1:3:6 125 |
1750 136 | 125
2000 1:3:6 125
300 1:3:6 100
600 1:3:6 100
9 750 1:3:6 125
0 1000 1:3:6 150
8 |—290 | 138 | 150 el
w | 1500 1:2:4 150
1750 1:2:4 150
2000 1:2:4 150
300 1:3:6 125
TR R
& 750 1:36 150
- 1000 | 124 150 | 10
& 1250 | 124 | 180 10
N 1500 1:2:4 150 10
1750 | 1.24 150 0T
2000 1:2:4 150
300 | 1:36 125 |
= 600 1:36 | 125
b 50 | 124 | 150 |
a1 1000 1:2:4 150
9 1250 1:2:4 150 : ;
= 1500 124 | 150 | 40| 150 10 200
1750 1:2:4 175 10 100 10 200 |
| 2000 [ 124 [ My | 90 T %06 [ A0 | 200
7ol - R0

450 T2,

Max.825

BRICK ROAD CROSS DRAIN WITH ROAD TOP SLAB (TYPE-E) |

T2,

Max. 525

4
T

45 T1
T

i

|
— 53

Stone Chips Concrete (1:2:4)

Road Level
RN N

i P

P

/

12mm Plaster

Screed Fall
b ;

.
%

Z

——

TYPE E1 DEPTH < 525mm

(1:4) with NCF

—s—— Brick Work

in Cement
Mortar (1:4)

Stone Chips Concrete (1:2:4)

54
53

s o @1

Road Level

RN

12mm Plaster
/(1:4) with NCF

Screed Fall
— 51

—s— Brick Work
in Cement
Mortar (1:4)

B

TYPE E2 DEPTH 525~825mm

— Stone Chips Concrete (1:2:4)
Single Layer Brick Flat Soling

ﬁﬁj -2 3: Brick Road Cross Drain with Road Taop Slab (Type E)
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BRICK ROAD
CROSS DRAIN WITH ROAD TOP SLAB (TYPE-E) e Frssrer g7 e ags

[gs?ne Chips Concrete (1:2:4)
e Level . | 3 (5feT ©- 52 STRUCTURAL DETAILS OF BASE SLAB OF ROAD CROSSING DRAIN (TYPE E)
yi e P [ Base Slab Reinforcement -
o | %_‘_‘_ S g:f;r: (= —t Thickness |_Transverse Reinf. (S1) Longitudinal ($2)
o = 12.mm E‘Iaster [ i Brick Work Width (W) Concre_ ° (T1) Dia of Bar | Spacing Dia of Bar Spacing
(1:4) with NCF _ in Cement Proportion (mm) mm) (mm (mm
q Mortar (1:4) (mm) (mm) (mm nm) )
~lo 300 24 | B0 [ 40 [ 208 [ _A@ 200
| 5= 400 1:2:4 150 10 200 10 200
| 1 1 Screed Fall 500 1:2:4 150 10 150 10 200
I 600 1:2:4 150 10 | 150 10 200
2 700 1:2:4 150 10 150 10 200
| i , 800 124 | 160 | q0 [ 450 [ 10 | 175 |
= T ' 900 | 1:24 160 10 | 150 10 175
= - S i 1000 1:2:4 160 10 150 10 175
g N T — — | 1100 1:2:4 160 10 150 | 10 175
1200 1:2:4 175 12 150 10 175
625 ! 1300 1:2:4 175 | 12 150 10 175
reRste | L sowcros conat 120 e B 0 B (R N
Single Layer Brick Flat Soling <Es =k 150 _

e —

| Stone Chips Co 3
| i S4 ) (54T v->08 STRUCTURAL DETAILS OF TOP SLAB OF ROAD GROSSING DRAIN (TYPE E)

< 5 Top Slab Reinforcement
(o]
%%‘I‘EI ,c__—r_ : 2 *’5‘ ol Clqar Span _ Transverse Reinf. (S3) Longitudinal Reinf. (S4)
5 i . T | W'(dr:m;‘w ) 'E; g;gﬁ; (T.ng{r;?;s) Dia of Bar | Spacing | Diaof Bar | Spacing
< 12mm Plaster (mm) (mm) (mm) (mm)
| (1:4) with NCF i TN 300 1:2:4 150 10 200 10 200
| al 7 in Cement 400 1:2:4 150 10 200 10 200
| = Mortar (1:4) | 500 1:2:4 150 10 200 10 200
' 5 600 1:2:4 160 10 200 10 200
Il 2l 700 1:2:4 160 12 150 10 150
| = 800 1:2:4 175 | 12 150 10 150
4 | 200 1:2:4 180 12 150 10 150
|' 9 | 1000 1.0:4 180 12 150 10 150
N g | | 1100 1:2:4 190 12 150 10 180
= 1200 1:2:4 200 12 100 10 150
| ar 1300 1:2:4 200 12 100 10 150
| 1400 1:2:4 210 12 100 10 150
1500 1:2:4 210 12 100 10 180
TYPE E4 DEPTH 1125~1350mm &Stone Chips Concrete (1:2:4)
Single Layer Brick Flat Soling

foq b-3R: Brick Road Cross Drain with Road Top Slab (Type E)
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Max.825

BRICK ROAD SIDE DRAIN WITH ROAD TOP SLAB (TYPE-F)

Stone Chips Concrete (1 2:4)
J‘ S4
J S3
r_ [‘ Road Level

=) F_E_._'giw N ) B
YA, 12mm P :
7 il
; 375
g / —=—— Brick W
= //// innéemec::(
N 1 S 7 /%‘ Mortar (1:4)
T /]
; . g ¥ a5
2] [ S N = s

TYPE F1 DEPTH < 525mm

Stone Chips Concrete (1:2:4)
! S4
‘ S3
Road Level

Road Level l
ol l E A [} n A ('i') a a a ] A A 2

RN RN

12mm Plaster
(1:4) with NCF —=—— Brick Work
in Cement
Screed Fall Mortar (1:4)
— 51
TYPE F2 DEPTH 525~825mm — Stone Chips Concrete (1 :2:4)

Single Layer Brick Flat Soling

fom Y-2: Brick Road Side Drain with Road Top Slab (Type F)

o1 -238

BRICK ROAD SIDE DRAIN WITH ROAD TOP SLAB (TYPE-F)
Stone Chips Concrete (1:2:4)

=

in Cement
Mortar (1:4)

ZTE NG i 7
/ 7/// 12mm Plaster
/ //‘ (1:4) with NCF

% //.._ Brick Work
/

Screed Fall

Max. 1125
300

W 52
e
& j
4'_‘_:‘ o ' = TR
[ : T o
<) [ 1 [ l [ [ [
W ! 625 ;
T T
TYPE F3 DEPTH 825~1125mm — Stone Chips Concrete (1:2:4)
——Single Layer Brick Flat Soling
Stone Chips Concrete (1:2:4)
I —— 54
Road Level : —S3 Road Level
FZA 2N N

mﬁl o

12mm Plaster
e (1:4) with NCF

—— Brick Work
in Cement
Mortar (1:4)

—t

L— Stone Chips Concrete (1:2:4)
LYEE B4 DEPYTH 1125~1350mm ——Single Layer Brick Flat Soling

fb@ &-38: Brick Road Side Drain with Road Top Slab (Type F)

BT -3¢




- : TYPE-G
“Aifer Frerem e fowz s REINEFORCED CEMENT CONCRETE DRAIN (OPEN)
. CBTRET ©- 3¢ STRUCTURAL DETAILS OF BASE SLAB OF ROAD SIDE DRAIN (TYPE F) . I,
| - ) ] ] A "
__ BaseSlab e | Reinfarcement ] %El—’r e r e
| Clear T e e S O T e A
, Span Thickness |_transverse Reinf. (S1) Longitudinal (S2) —,.-r-wué—ﬂ
Width (W) Ffiggg:ﬁfn (T1) | Diaof Bar | Spacing | Diaof Bar| Spacing - |
(mm) (mm) (mm) (mm) (mm) (mm) | i
— oL 124 [ 650 [0 [ 200 [ 40 | a0 . '
| 400 | 124 150 10 200 10 200 @ 1
,. 500 | 124 | 180 10 150 | 10 200 | i i
' 600 | 1:24 150 10 150 | 10 200 ] ==
700 1:24 | 150 10 150 10 200 | ' =3
800 | 124 | 165 10 b ST TR L © N
| 900 1:2:4 165 10 100 | 10 175 ! @+ I
i 1000 1:2:4 165 10 100 10 175 2 i (@) ——
| e — — s 50 dia weephole
| 1100 1:2:4 165 | 10 100 | 10 175 O+—0 i i
1200 1:2:4 175 12 | 150 10 175 . I f centers and 3.0m
| 1300 1:2:4 175 12 150 | 10 1756 | . horizontal centers
1400 1:2:4 175 12 150 | 10 175 - i _
L 1500 | w24 [ 55 12 A8 | 18 T Avs . (8 5 AGONT00 Filet
:\ :Screed fall Z
(BT ©- 333 STRUCTURAL DETAILS OF TOP SLAB OF ROAD SIDE DRAIN (TYPE F) | \KT\ /
. e i e M N O T —— ¥ ] w v : L b X e
Clear Top Slab Reinforcement ] Il e N [a) s T /1/-|
Span Thickness | Transverse Reinf. (S3) Longitudinal (S4) S B = o
| ; Concrete s || s 0 s o - R ot
| Width (W) Brosoit (T2) Dia of Bar | Spacing Dia of Bar Spacing L
portion
| (mm) (mm) (mm) (mm) (mm) (mm) : _®+® +@
. 300 | 124 110 | 10 | 180 10 150 | L Stone Ghips Conrete (1:2:4)
. 400 1:2:4 150 10 150 | 10 | 150 ] —(D)+(2) ——Single Layer Brick Flat Soling
500 1:2:4 150 10 150 | 10 150
! 600 1:24 | 150 10 150 | 10 100
700 | t24 | 150 12 150 [ 10 100 If T =120 then T1 = 120
| 800 1:2:4 160 12 150 | 10 100 If T2 150 then T1 =120
1 900 124 | 160 e | 126 1040 | Hem
| 1000 1:2:4 160 12 125 10 100
.' 1100 124 175 12 125 | 10 100
1200 1:2:4 175 12 100 | 10 100
1300 1:2:4 180 12 100 10 100
1400 124 [ 180 | 12 100 | 10 100
1500 1:2:4 190 12 100 10 100 |

]C?Wq Y- : Reinforced Cement Concrete Open Drain (Type G)
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mm
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Size

[
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mm
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E BOX DRAIN
Aot e e oo el REINFORCED CEMENT CONCRETE B
Size Height —__BAR Size BAR ] [Sie BAR ® k@j o0 r@ £®@
(H) xClear | Mark | Dia Spacing HxWxT | Mark | Dia Spacing HxWXT | Mark | Dia Spacing 0 ,
Width (W) x mm mm mm mm mm mm mm mm [ = Y T T
i Thicknass FlE / aia)a ;i-\t =
(T) mm 0| N sl : N He— @@
‘ 6 10 300 6 | 10 250 8 | 10 | 200 | Q<@ Al ovaa AN
I [ r ] 1 | %0 7 10 125 7 [ 10 100 i -® i
‘ | 8 10 | 160 8 10 250 | 8 10 200 | d
1 10 160 1 12 250 1 12 200
= 2 10 160 s 2 12 250 . 2 12 200 @+ @ @ —©
= 3 8 3 9 3 g o b 9 @
=) % = - y S g P &-—
3 4 6 150 g 4 6 150 ] 4 6 100 ® : C © ! J
o 5 10 300 T 5 10 250 = 5 10 200
3 6 10 300 B 6 10 250 8 B 10 200 f
o 1St SRR | OV, = 4 i P =1 e i st N
o 7 10 150 2 7 10 125 & 7 10 100 8 — & /,
8 10 160 8 10 250 8 10 200 | O] ® :
2 : oo\ | 4 S0
1 10 160 1 12 250 | | | 12 200 a B N o i = I d
2 10 160 2 12 250 2 12 200 . 4 | e e ——— ne Layer Polyliene
Ly > u H | as 3
E 3 ﬁ 3 ﬁ 3 I| L@ L Single Layer Brick Fial Soling
3 st > —
§ 4 6 150 § 4 6 150 § 4 6 100 —©
b . " agn | - 1 = “ann | F DETAILS IN CROSS SECTION
X B 10 300 X 5 10 250 X 5 10 200 BHILE DETALS 1
i 6 10 300 3 & 10 250 = 6 10 200
o 7 10 150 = 7 10 125 d 7 10 100 o
(] = == @ ®_
| 8 10 160 g 10 250 8 10 200 4 ; Ao,
S B . == | A2 G _F:-
=5 =t R e | PO | 1 =0 | Q-
E . 1 i S W) B | e . a| T b 1
1 10 160 1 12 250 i 12 200 + et e
i 2 10 160 i 2 12 250 - 2 12 200
| M~ o™ o= I
I = 3 o 3 o 3 ] _ s @
| § 4 6 150 § 4 B 150 § 4 6 100 a2
' < 5 10 300 T 5 10 250 ° 5 10 100 | ‘ ®
| 2 6 0 | 30 | |8 6 | 10 | 250 S [ 6 [ 10 | 200 | | ©- ! e
, H 7 10 150 7 7 | 10 125 % 7 10 100 2 D) | @
| 8 0| 160 | 8 | 10 250 8 | 10 200 | y +
! 1 10 160 1 12 250 | 1 12 200 g
2 2 12 250 w0 2 12 200 :
uy . ) w3 S L o st R |
[ o
= 3 10 160 o 3 g d } O‘I | @ 12 Dowel Bar —
? 4 6 150 E 4 6 150 n 4 B 100 . :
—— |
T 5 10 300 = 5 10 250 & 5 10 100
& —_— X > — : il e e e p—— —_
2 6 10 300 B 6 10 250 g 6 10 200 S e o= T ; =k
o L = ¢ L — I T 7 T s e T T * e oy
o 7 10 150 i 7 10 126 | ] 7 10 100 * T e T . L
8 10 160 8 10 250 8 10 200 One Layer Polythene
1 10 160 1 12 250 1 12 200
@ 2 & 2 12 250 - 2 12 200 REINF. DETAILS OF VERTICAL WALL
P A o~ a |
* | 3 | 10 | 160 o d L8 o | 3 |
a 4 6 150 2 4 & 150 s 4 B 100
f=1 — -— — =1 - T = —t —
o 5 10 W | | g 5 10 250 X | 5 10 100 |
o 6 10 300 B 6 10 250 = |6 10 200
3 7 10 150 N 7 10 125 " 7 10 100
[ 8 10 60 8 10 250 8 10 200

| foq -2 Reinforced Cement Concrete Box Drain
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REINFORCED CE |
MENT CONCRETE BOX DRAIN At Fer e fewize wigi2

(5f3# Y-38 § REINFORCEMENT SCHEDULE FOR RGC BOX DRAINS (TYPE H)

5 (-L st B BARG Rl AR it
of — e e . Mok ['Dia " T 'Space | Man " ['Space
| il ; s e mmo | mme AT YT
S— ] 12 300 1 12 200 1 260
2 12 | 800 | 2 12 250 2 12 160
}__7_____1} ) oA | 12 | 300 | 3 12 300 | 3 12 | 30
= 2 2 12 300 4 12 T60 = 4 12 130
| S |k 0) . ® 8 13 B 300 % 5 12 | 250 § 5 | 12 | 10
a Q Qa1 = 2 300 = 5 | 12 | 20 ~ & | 12 | 20
f—1——— — ) ot ; 0
—=] T 7 12 300 ol 7 12 250 o ] 12 300
P 8 12 300 0 8 12 W | | e 8 12 140
il 9 12 300 9 |12 | 300 = 9 | 12 | 3m
| *[ ; 10 12 10 12 il |10 12 [
® | 1 12 300 1] 12 300 I 12 300
g | il
I O A o —_—t 1 12 300 1 12 100 1 12 | 200
13 j = 2 12 300 2 12 250 2 12 190
i 3 12 300 -2 12 300 2 12 300
= o~
_ REINF. DETAILS OF BOTTOM SLAB 8 2 :; igg 8 : 1; ‘?E'g 8 ¢ 12 100 |
o (=] 25l o 5 12 190
5 6 12 300 S 6 | 12 | 200 o 6 | 12 | 2m
: 7 12 300 ph 7 12 130 ) 7 12 180 |
2 8 12 300 . 8 12 200 S 8 12 120 |
¢ 9 12 300 9 12| 300 9 12 260
" L 10 12 10 12 10 | 12
@ = ] _ 11 12 300 1 12 300 1 12 300
o ot =N IS S i L e ] 12 300 1 12 300 1 16 280
I 2 12 250 2 12 170 2 12 280
| 3 12 300 3 12 300 [ 3 12 300
| © R () " 1 — o 8 4 12 300 2 4 12 150 8 4 16 140 |
_ S 5 12 | 280 o 5 12 170 S 5 12 280
| o O—1 - o 6 12 300 3 6 12 | 300 o 6 | 12 | 280
| f— —2)— ir © I 12 300 x 7 [ 12 [ an0 5 7 | 12 | 260
| | 2 8 12 300 2 8 12 90 2 8 12 120
— | ol g [
| | " 9 12 300 9 12 300 9 12 240
| J 10 12 10 12 10 12
| }* @ il o | g 12 300 [z [ @00 1| 12 | 3w
| i Ul 1 12 | 250 g 00 ] 2 | 260
i e I S ST L | 2 12 250 2 12 160 |2 12 | 12
i & i 1 | 5 3 12 300 3 12 300 3 12 300
m i = 4 12 250 g8 a 12 190 = q 12 130
y i &
_ REINF. DETAILS OF TOP SLAB E 2 :; g:g = 2 ]; ;gg 2 5 = L2
| i = | It S00 o ] 12 300
k x 7 12 300 % 7 12 300 % 7 [ 2 | e
. g = 8 12 250 5 8 12 170 3 8 12 140
! 9 12 300 9 12 300 9 12 300
| 10 12 0 | 12 10 | 12
‘ R [ 1] 12 300 1 12 300 0 12 300
! ﬁ I 12 200 1 12 300 1 12 260
L e 2 12 250 8 2 12 150 = 2
Y-29: Reinforced Cement Co ' 5 I§ o = ik
ncrete Box Drain \1 S 3 12 300 S 3 12 | 300 g 3 12 | a0
2 4 12 200 | | & a 12| 160 & 4 12 | 130 |
X 5 12 250 = 5 12 160 I 5 12 110
I it 6 12 200 3 ) 12 300 o 6 12 200
7 12 300 7 12 300 7 12 270 |
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& 5 12 120 5 5 130 =] 5 12 140
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DETAILS OF PIPE CULVERTS (Single Pipe)

— & oF piFe

WIDTH OF BOAD CREST

CULVERT OVERALL LENGTH MULTIPLE OF 1.8 I— 78mm Brick Scling

|

BIRICK MASOMRY

SECTIONAL ELEVATION

Jui
1

L?Smm Brick Soling ‘+_DO“
-4 _____._;12___1_______+.

foay L-3b: Details of Pipe Culverts (Single)

SECTION C-C

BT -0

- -
— e
—_—
e
= =
|
=S
m e Rt 9 | KR | B | B il
i - i e
B
el
— 2 ==
PR =
——— e
ey
—_—
PIPE CULVERT LENGTH
PLAN OF SINGLE PIPE CULVERT i
1.5

BRICK MASONRY HEAD WALL

<] I
I |
(s

ot

— —_

DETAILS OF PIPE CULVERTS (Single Pipe)

DETAIL OF PIPE JOINT

200
;g 20mm
_______ —ﬁ— e e e ==
l
I
r I <4 8
I
[
——————— e
L™~ 20mm Gap to be filled

with sand belumin

I- ROAD LEVEL

i

lHl \]

Wl

Brick Work in ———=
Cement Mortar (1:4)

ELEVATION OF HEADWALL

AT INLET & OUTLET

L 750
r

—p—

SECTION D-D

——
3
=
3

d
-

GL.
a SR
e
=2
w
=

-
5

e ————— - — - ———

TABLE OF DIMENSIONS

D L w
{mm) inmm in mm
300 1050 750
450 1200 1075
600 1350 1400
750 1500 1700
900 1650 2025
>900 Non Standard

5@ Y-3%: Details of Pipe Culverts (Single)
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DETAILS OF BEDDING OF PIPE CULVERT

=)

_M o Iy 300_*_

GL.

—— |

Compacted Earth Fill

’ —@
—©

300

SE—

Compacted Sand Fill
LI T T T 7T 7 7 T T Tle—Single Layer BFS

NORMAL DRAIN BEDDING - A1

ROAD LEVEL
I_ LTy 300,
o 1

300 TI D

()

s |

e L=}

A il

Compacted Earth Fill

8 Lean Concrete (1:3:6)

R . . *
I R ) S g i e ) D (e [ PO Single Layer BFS

ROAD CROSS DRAIN BEDDING (H >.600) - A2

5@ Y-wo: Detalls of Bedding Pipe Culverts (Single)

o1 -280

DETAILS OF BEDDING OF PIPE CULVERT

GL.
) V. .

ROAD LEVEL
00T D T ;200
L ‘ S,

~——— Compacted Earth Fill

< 600=30

1200
+—4

Lean Concrete (1:3:6)

9
—©

Compacted Sand Fill

o =
Wy
-—‘g;" 1 T 1T 1 T T |- Single Layer BFS

ROAD CROSS DRAIN BEDDING (H <600 2 ): - A3

ROAD LEVEL
T D T, 300
P ,—w+

H600

Compacted Earth Fill

SET

Compacted Sand Fill
Single Layer BFS

>0 300

ROAD SIDE DRAIN BEDDING (H 2 600) - A4

5@ ¥-©): Details of Bedding Pipe Culverts (Single)
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DETAILS OF BEDDING OF PIPE CULVERT

150

4T 4 H<6002300

1177

il

1200

r—ROAD LEVEL

ORI S

¥

Compacted
Earth Fill

=1 Lean Concrete
(1:3:6)

—&
—6)

L T T T T T T Tl=——-=SingleLayer

BFS
ROAD CROSS DRAIN BEDDING (H <600 2 300): - A5

e
\C"D 4-6mm &
, 3-10mm @ Bar

Yy

DETAIL OF PIPE COLLAR
(Width = 200)

5@ v-93: Details of Bedding Pipe Culverts (Single)

(Bf4¥T u-3¢: STANDARD DETAILS OF PIPE DRAINS UNDER ROAD

Internal Dia | Thickness Reinforcament
D (mm) T (mm) Ring (1) Ring (82)
Dia Spacing Dia Spacing
(mm) | (mm) (mm) | {(mm}
300 B85 [ 100 6 200
450 70 6 100 6 200
600 75 10 125 10 200
750 75 10 75 10 150
800 100 10 75 10 150
1200 125 10 75 10 150
1500 150 12 90 10 100

(G ©-34: STANDARD DETAILS OF NORMAL PIPE DRAINS

Internal Bia | Thickness Reinforcernenl
O {mm) T (mim) Ring (31) Ring (52)
Dia Spacing Dia Spacing
(mm) (mm) {mim) (mm)
300 50 6 150 & 150
450 65 6 125 8 180
600 75 10 175 10 250
750 75 10 125 10 250
00 75 10 100 10 200
1200 100 10 75 10 150
1500 125 10 75 10 150

BT -38%

DETAILS OF TRAPEZOIDAL LINED DRAIN (In-situ-Concrete) - Type J

i

U

L

BASE SLAB

Wl

Bmm @ @
200mm ¢/c.
Both Ways

50mm @ WEEPHOLE 1.5m
VER, CENTER @ 3.0m, HOR,
CENTER

75mm THICK C.C. (1:3:6)

MR

PLAN

4 W= !000“‘3000%

SECTION Q-Q

POLYTHENE
SHEET

6mm & @ 200mm c/c.
Both Ways

50mm & WEEPHOLE 1.5m
VER. CENTER @ 3.0m. HOR.
CENTER

fo@ v-ww:Details of Trapezoidal Lined Drain (in-situ-Concrete)-Type J




KATCHA EARTH DRAIN - Type L

IJ!WWW!]IW

i

UNLINED KATCHA DRAIN

LA

i

PLAN

W2=WI1+ 31 (VARIES)

&

W1 (Varics)

——

Max. 3000

foe v-©8: Kutcha Earth Drain -Type L

SECTION P-P

BT -288

B

W2 (Marics)

DETAILS OF MARKET DRAINS -TYPE - M TEt
X

125] 250

300

250 125

PLAN

4 -12mm &
nm Smm
; A= B -

// Screed Fall
. . ;
e ‘

¢ 1507

375525

-+

SECTION X-X (for road) L2

00

’— 4-20mm @

- 150 1O my
+_}' —
o

«:E'*Il
-~

— ~—PRECAST SLAB
4-12mm @
L 550 |

| 1

TOP SLAB OF DRAIN (for road) L2

Brick Work
in Cement
Mortar (1:4)

4 - 20mm &
In each slab

12mm Plaster
{1:4) with NCF

i 3
A M 4 & ?:h Lean Concrete (1:3.6)
: 4 2% e la | T
l I I I [ (= single Layer BFS
375 1 300 } 175 1

General Note ;

— One Layer Polythene 1. 28 Days cylinder strength of 1:2:4

concrete shall not be less than 17.24 N/mm?

2. 28 Days cylinder strength of 1:4:6
concrete shall not be less than 11.00 N/fmm?

3. Yield strength of reinforcement bar shall not be
less than 275 N/mm?

4, Clear cover to reinforcement of top slab shall
be 40mm

5. Mortar for brick work shall be 1:3 mix

6. Screed fall of drain shall be tamped finish
with 1:3 mix mortar

7. One |ayer of polythene shall be provided over
brick fiat soling

8. All dimension are in mm

Note :

Screed fall shall be constructed with 1:3:8
concrete mix. Coarse aggregate shall 5mm
down graded brick chips.

5@ -9 ¢: Details of Market Drain -Type M
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DETAILS OF MARKET DRAINS - TYPE - M ' DETAILS OF BRICK MANHOLE FOR RECTANGULAR CLOSED DRAIN
16mm @ @ 150mm c/c.
x K g
q F [ P | R
:(-'] ! L P P
o
= Brick Work =
& ’ in Cement o
:‘; Mortar (1:4
S = | oA (1:4) 1
} Bl e
g I (o] i i Tﬁ.
PLAN 'f 1
Jé} | // {
(s '"I'“ ———————
I R R T L T T B
e , 4- 10mm @ | I ) I Y M e P A et ) e 1 21
. Smm A 625 | 1200 5 625 b
o s T T T T
7 [ (R | SECTION Y-Y
4 -10mm & 2 Gck:Work l =t
In each slab %/ in Cement X
Mortar (1:4) At T AT e o B |
II / 250 50 ﬁ 12 Pl } g’_ I r ______________ 1 I
4 mm Plaster ) . T T e e e e e e e e e
| / B|  (1:4) with NCF =t R A
] Seraod Fall* ; || 2 | I 1| :_ _]l I I |
" J | -
l- % L.‘ //j ' 2 : |11 [ I : Drain with road top slab
:' 4 1 4 & Lean Concrete (1:3:6) ":'__ RN | |11 /
| | | =———— Single Layer BFS st Fr-—-— == f— ——
Lm0 g 300 y 50 | W i B : m-
T T 1 T T g —
| '— One Layer Polythena | § £ e
. SECTION X-X (for foothpath) L2 =
| — 4-10mm & | = gl |[[C === W o i e e
415 4 1omm | 450 = FTTT [TTT
!| +  — = i L1 N
: = LT [ 11 600mm dia Heavy
l:"ﬁ#:l ol [ 1] W S - 11 [ | duty C.I. Manhole
oo 2| e N Y e NS Cover (Type-A)
§ — | = PRECAST SLAB A 16mm & Bars E:__ | [ i~ G NG o S A
. a[ e e ot J
| 4-10mm @ ¥ (25125025, 250 | 1200 250 125125025,
| X
0 PLAN OF MANHOLE gt
| -
| B 550 ; General Note :
-+ —4- SLAB LIFTING BARS Manholes shall be spaced at 50m intervals if width and height at greater than
TOP SLAB OF DRAIN 600mm and 1000mm respectively i.e. human access is possible. In all other
(for footpath) L2 ' cases manholes shall be spaced at 25m intervals.

5@ Y- : Details of Market Drain -Type M

j; 5@ Y-©4q: Details of Brick Manhole for Rectangular Closed Drain
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DETAILS OF BRICK MANHOLE FOR RECTANGULAR CLOSED DRAIN

— 16mm & @ 150mm c/c.

I- ., Y NN

| 250

ol =750
| T=225 |
N b
— < | | 16mm @ @ 150mm cic.
% | S
. rar s
L ! / ‘\\T L 5-16mm @ Extra
N 1 :s]l_}t}mrg;iza Manhole
| | ype-
2-16mm & Ext
-+ L — el | Circular Bar e
‘i._ I £
_+jﬂ } 1200 - } 250 +
—— 3-16mm @ Exlra
TOP SLAB OF MANHOLE
16mm & @ 150mm c,-'c.~h /—BDOmm @ C.1. Manhole Cover
| 1 [ =
| (] | el a 5 ™ a_la & o~ 2" . 3
| == "f 2 T TT £, %
| 2 :;? | I .~ Brick Work in Cement
|| 2 7 en
‘ % /"//}/ i Ei % Mortar (1:4)
| | I il 5%
% ¥ ' /7
ol & i i Z
Bl S [ J S DRAIN
i =k g/ A I 1
g i i i i
| el O 1 | N
| - ¢ o
| i 5 1 11
i| ///.Y/Q}QW r=S dFII'E %%’Gjﬁ%
Z creed Fa Z
i ‘/ i: l‘fi//i JI : ggh/{b“;j‘/
S F : 1 8 S
| i S s s 77 77
-+ =t et - e — ’ xS A
= S I Y SR e o Ser—" . A
] i ) s P ) B i IS e P
' 625 , W . 625 I
| T T B =
] SECTION X-X
| General Note :
Manholes shall be spaced at 50m intervals if width and height at greater than
600mm and 1000mm respectively i.e, human access is possible. In all other
cases manholes shall be spaced at 25m intervals.
|
|

5@ Y-9b: Details of Brick Manhole for Rectangular Closed Drain
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DETAILS OF BRICK MANHOLE FOR ROAD SIDE PIPE DRAIN

=

WT (Min. 1200)

Manholes shall be spaced at 50m intervals if width and height at greater than

16mm @ @ 150mm Cm-"l\ 600mm @ C.1. Manhole Cover
_Road Lg vel J/_
:{_:. . ,‘!:\ Iy :_:::_-:;_':"_;::-ﬁ
= Brick Work in Cement
X Mortar (1:4)
@ E — Lean Concrete
4 (1:3:6)
23. wy ) ’::::::::‘\ b
= % ,1‘:, Ry a‘ 'Yz
el NN 5
-—g- S e -'4':_-_.'-"'-.'"'__:" .-‘;' PR |
] S ) R B (s e M (MR S TS
i 625 : W ; 625 i
t- 1 !
SECTION X-X
o=t
X
al IS RS e g s
al N T e = = = ib)
A 3 p— B
= il [ 10 |
'“ e s -l .
+ BRER ] | Drain with road top slab
o L] L 111/
S D | o= e e el [ R | IO ) o ol
RS
= — ~
s il ettt o L | 1
o I | T 11
A N
a | L) |1 600mm dia Heavy
il I ] i e ol i [ | duty C.I. Manhole
al ] PR AR 0 Cover (Type-A)
';: R (O e o J 1
) g g o s i e e N
125125125, 250 1200 | 250 125025025,
T L] T L ¥ T T T L T

PLAN OF MANHOLE %

General Note :

600mm and 1000mm respectively i.e. human access is possible. In all other
cases manholes shall be spaced al 25m intervals.

5@ W-©: Details of Brick Manhole for Road Side Pipe Drain
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DETAILS OF BRICK MANHOLE FOR ROAD SIDE PIPE DRAIN

16mm @ @ 150mm cfc,

16mm & @ 150mm cfc,

1
|
I
| I
T
==
| L 3-16mm @ Extra
Iv-_____

600mm dia Manhole Cover (C.1.)
(Type-A)

i % =L N N
1 A+—————- "
| T=225
v
1l
= \\\
i : N 2=
e I // \
b - | L
|
[ i A
gi_ / —J— Ju

2-16mm @ Extra Circular Bar

p 250 1200

— 3-18mm & Exira
TOP SLAB OF MANHOLE

Concrete (1 :2:4)—|

4 ?"E'....*_

16mm @ @ 1 ;
i @ 150mm c!c_

| " A ™ ' Y A iJa\\ A ™ a -_7 :NT
77 TT
Brick Work ———£2 ;/2 % o
in Cement 7 Q
Martar (1:4) %
T T
G 5
Drain /:‘-‘,%5;’/’; )i
_/ s ™ B
___________________ Y77/ =
2 . R e D s [EEvTen R PR
7 2
= n Z ’}/f;f L. | =
_
_____ IR 7 /‘:‘_ j//’%/ i
e T Ta A A s i
=18 S R RET LN TN B
= ST VS S ) e 1 | 721
L 1200 ¥ 625 i
] T T
SECTION Y-Y — Lean Concrete (1:3:6)

General Note :

— One Layer brick soling

Manholes shall be spaced at 50m intervals if widlh and height at greater than
600mm and 1000mm respectively i.e. human access is possible. In all other

cases manholes shall be spaced at 25m intervals.

6@ ©-80: Details of Brick Manhole for Road Side Pipe Drain
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DETAILS OF BRICK MANHOLE FOR NORMAL PIPE DRAIN

e

WT (Min. 1300)
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PLAN OF MANHOLE Jér

General Note :

Manholes shall be spaced at 50m intervals if width and height at greater than
B800mm and 600mm respeclively i.e. human access is possible. In all other
cases manholes shall be spaced at 25m intervals.

foq w-8%: Brick Manhole for Normal Pipe Drain
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DETAILS OF BRICK MANHOLE FOR NORMAL PIPE DRAIN
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_; ] 3?5/ i
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=1 Al . b R 2 i =
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1200 L | 315625, ,
T T R
SECTION Y-Y — Lean Congcrete (1:3:6)

— One Layer brick soling

General Note :

Manholes shall be spaced at 50m intervals if width and height at greater than
600mm and 1000mm respectively i.e. human access is possible. In all other
cases manholes shall be spaced at 25m intervals.

oa Y-83: Brick Manhole for Normal Pipe Drain
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DETAILS OF BRICK MANHOLE FOR NORMAL PIPE DRAIN

50x50x6mm MS angle

F 150x20mm Blot i— Type of Manhole Cover

7

¢ — 10mm & Bar @ 100mm c/c.
welded with MS angle

600 30

100

See Details "A"
DETAILS 'A' FOOTPATH
RCC MANHOLE COVER (TYPE-B)

——6-10mm @ Bar in both Direction &

50x50x6mm MS angle .
welded with MS angle

—9—

100

DETAILS 'A' RCC COVER

5@ Y-89: Brick Manhole for Normal Pipe Drain
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STANDARD GRATING TYPE-A STANDARD DETAILS OF DRAIN INLET & GRATING TYPE
+ = + — 25mm, ¥ 6mm. M.S. FLAT BAR
30x30x6mm MS Angle =
[ —omasdmm siBomEnde 0 ﬂng}f__ 5-10mm @ Extra —>5-12mm. @ BARS
— P
v. N t 1 d' ".d 4 “ ¥ : ‘l’
| e, r e, SOOI SR P TP SR .- B 4 : . g ‘4¢ ' A Lo
3-12mm & Exira SECTION Y-Y \L A4 B BENr s v 1 | R Frg . . a %
— Welded / L
i1 500 1
! .
4 8 .
&
| B i
| g Road Level
o 2
3% b
7
£ ?m W[ /
=] > % M 4
=5 | ] 250 } 150 }
JInd 1 DETAILS OF GRATTING TYPE-B
| . RCC DRAIN WITH SLAB
' r EGL.
| r] mg
Il Drain Inlet & Grating Type-B ) - 4 . FoL.
| k4 2501225 @ 10m. clc \ e
DETAILS OF GRATING TYPE - A ﬁ i
| Road Level b
1 a &9
'
| ——3-12mm. & BARS lya
| | y k4
| a
e 4
; GRATING TYPE-A '
| : STANDARD DRAIN INLET IN CLOSED
T : RECTANGULAR DRAIN (TYPE-B)
| !
r\_ ,|
i @ v-8¢: Standard Details of Drain Inlet and Grating Type B
ADDITIONAL REINF. DETAIL AROUND GRATING ON TOP SLAB

OF ROAD LEVEL DRAIN/ RCC BOX

fo@ v-88: Standard Grating Type A !
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3)  Thin Tube Sampler

2)  Split Spoon Sampler
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B A B = -2

Quir = CNSAHGNH0.5¥YBN,S,

GG, ¢ = cohesion of the soil
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q = effective overburden pressure
B = width of foundation

D = depth of foundation

5 = shape factor for cohesion

5y = shape factor for width

N, = Bearing capacity factor

Ny = Bearing capacity factor

N, = Bearing capacity factor

¥ = Unit weight of the soil,
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i). By Rod Penetration

ii). By Standard Penetration Test (STP)

iii). By Laboratory Shear/Unconfined Compression Test on undisturbed field sample.
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Standard Penetration Resistance(N-value). Split Spoon & (FCa B N4TFA TG #FEEndl v Bl

A G AR FAS T | N-value Feea wa 929 3@ 159 Shear Strength (Su) (39 90 51
Su= 12 N kN/m2 (N/4 kips/sft)
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Allowable bearing capacity, q = 1.9 Sy kN/m? =~ N/2 kips/sft
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pressure of fingers

8-16 Stiff | 1.00-2.00 | 100-200 | 1.90-3.80 | 190-380 | Dented by strong
pressure of fingers
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) by finger pressure
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Field @ (& SPT Value dl N *INT T O TATGHAIA correction FCH Field N Value (F N, T convert 1 41T |
Ngg = (EmCpC,C,N})/0.60
Where

Nso = SPT N-value corrected for Field Procedures
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Em = Hammer efficiency

Cso = Borehole diameter correction
C: = sampler correction

G = Rod Length correction

N = SPT value recorded in the field

TS ¢ TEelfoq AR (S AT 0 Ny 4% I AGTTSE Field N Value T 8¢-¢o% 00 AT | |

Correction factor 8¢ % 2T Ngg W+ 214-
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Terzaghi's equation

Long footing qQu = CNAYDNG+0.5YBN,

Square footing gu = 1.3cNA+¥YDN,+0.5¥BN,

Circular footing gu = 1.3cN+YDN,+0.3¥BN,

Meyerhof's equation

Vertical load

Formula 919219 FACS 7EE parameter [T EIHI ATHT TS | ©C qea BRE 5-b AR I AR bearing
Capacity 919 <1l 789 | Width of foundation (B) '8 N value Gl 4197 bearing Capacity ferefr w4t =iea

qu = cN.Sd, + qN.S,d, +0.5¥BN,S,d,

(5195 %- b8 Allowable bearing Capacity in kN/m2 (Kips/ft?) for surface-loaded footings for 2.54cm (1
inch) settlement, based on Meyerhof Equations.
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