) - AN e

e M am— A

s Q@ =

[_::'_JM;III

£ :
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REINFORCED CEMENT CONCRETE (RCC) DRAWING

RATIONALE

Diploma holders in Civil Engineering are required to supervise the construction of RC structures<Thus one
should be able to read and interpret drawings of RC structures. The competence to read.and-interpret
structural drawings is best learnt by being able to draw these drawings. Hence there.is @ need to have a
subject devoted to preparation of structural drawings.

LEARNING OUTCOMES
After undergoing the subject, students will be able to:

e Draw the reinforcement details for various structural elements from the given data
Calculate reinforcement details from the given drawings

Draw bar bending schedule from drawing

Read and interpret R.C.C. drawings

DETAILED CONTENTS

1. RC Drawing: Reinforcement details from the given data for the following structural elements with bar
bending schedules:

(i) General instruction and rules, Drawing No. 1—Lap, Joint, Development drawing: Length, Rings,
Hook etc.

(ii) Drawing No. 2: RC Slabs—One way slab, Two way slab and Cantilever slab.

(iii) Drawing No.3: Beams~Singly and doubly reinforced rectangular beams and Cantilever beam
(All beams with vertical stirrups), T Beam, Tapered Beam.

(iv) Drawing No.4: Columns and Footings—Square, Rectangular and Circular Columns with laterai
ties and theirdsolated$loped column footings, column and beam junction.

(v) Drawing No. 5: Portal Frame—Three bay two storey RC portal frame with blow up of column
beam junctions.

(vi) Drawing'of-antilever retaining wall showing details of all the members and reinforcement.
(vii). Drawing of Intze type water tank showing details of all the members and reinfercement.
(viii) \Drawing No. 6: Draw at least one sheet using AutoCAD software.
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Chapter

1 | Yaferd Hite dshie WteFrEl & IRea
(INTRODUCTION TO REINFORCED CEMENT
CONCRETE STRUCTURES)

§ 1.1. ¥KGHAT (Introduction) :

|E1 HiHe Fhie heae ST (Compression) ¥ el &t ® Wy ae/a (Tension) A 9&d FHIR
Bt @ e g o wefed % L owam @ Lo 9 tedt @ S wgd $9/2 am-uw e s @
TE % fad ITam ¥ 9 A S |1 o 9 ) e F % ford wien e dshle #1 Yafad 9 &
o 3ol 79U &1 B TR ST § a9 S yaferd @i $i (Reinforced Cément Concrete, R.C.C.) F&d
21 Yoo ¥H (Reinforcement Steel) i AT YRAA STFA & 0.7% 9.4% dF gt %\I Yoo €d &
FHR FIRT i Ht 919 F 10 0N FSte[dl 1 It 1 3691, Tedfted qo @ S § S i 9w @ B

R.C.C. § §g 391d (Mild Steel) &t e Bl (Round Bars) 5 mm ¥ 40 mm 419 1 91T 211 & Afe
A # fise a9 2R (Ribbed and Tor) Wiel 1 B9 ®1 ¥, 3940 g w4 21

§ 1.2. AMMododo & IUT (Merits of R.C:C.)
YA shshie 91 TEATG 1 HASM (Combination). & T UHN ST (compound) 9514 &9 w1 € e
= o &
(i) afer ~fide e & 31@ad (Component of R.C.C.) HE 991 °1d S YR & sl & o
SR A HeE TEa 2
(i) TG B TA1 hehiE TH TR % Y HEQ g (Bond) I ot B e wRw wfewer ww v
¥ R e ¥ W 9 WERd 8 S 8
(iii) A & R FH T S Faet I T8 B il geqa & I== 99 5 (High Tensile
Strength), Iﬁ'@ﬂ 3F-3emEif&et (Modulus of Elasticity) 791 S3hi< % THM & TER (Expension)
a9 §F= (Contraction) ¥ 70T (properties) BId ¢l
(iv) 99T il D€ Fohic § T F HRV T W YW HT HI2 (Coating) =F AT & S S o q91 T091
% HIFNN TEM ? 99 T W PR TEEhE R TE d )

§ 1.3. W9EIH 3T & WK (Kind of Reinforcement) :

I HAE S (B.LS.) ¥ WaeH % ford e R % v W el 9 2
(i) Fe 250 (Mild Steel) (L.S.: 432) Grade I & II
(i) Fe 350 (Medium Tensile Steel (IS.: 432)
(iii) High Yield Strength Steel (L.S.: 1786-1985)
(a) Fe415(Tor-40)
(b) Fe 500 (Tor-50)

A B3 fEl (Deformed Bars) % w9 # ITT B
1




2 vafed die Hshie R
§ 1.4. YGGH $W@ &1 ATHN (Shape of Reinforcement) : .
(@) et B8 (Round Bars)—3 B3 6,8, 10, 12, 14,116, 18, 20, 22,25, 28, 30, 32, 36,40,45 3 50 >Tw |
frotito 3 STee At h T SwAH T 13 Wo I B o T T S H A1 G I

2 g% R
®) Tawia 88 (Deformed Bars)—dhshie & Sfier/aaA (Bond) 961 % fod $ieh 6§ I G

mm%aﬂtﬁ@@%ﬂ?ﬂﬂ%ﬂﬂﬁﬂ%%wwﬁmaﬂmm%lm1.1&@1

(© U3 g B (Twisted Bars) or Tor Bars—% 2R T (Tor Steel) 9t a2l Cold Twisted
Deformed (CTD) I8 S=€ M TORISTEG-STEEL J forn T RS9 $ AN H @I 33%

YaeF | B S9d S Tt 2
AT (HYSD Bars) (High Yield Strength Deformed Bars) EFIG]] 21 37 T°M.T. (Thermo Mechanically

Treated) Fe 415 %t Suersy 2
ﬁﬁa@ﬁﬁa@@%mmﬁwélﬁaﬁwﬁomﬁﬁﬁaﬁ%l

AR

fo 1.1 —fawfa 88 (Deformed Bar)

|IROR 1.1-—Weight of Steel Sections Commonly used in Building Work

Bars ‘Weight Kg/M for Round Bars| Length (m) Weight kg/m
. Plain or Ribbed Tor per tone For Square Bars
1 2 3 4
Dia (mm)

5 0.154 6494 0.196

6 0.22 4505 0.28

8 0.39 2332 0.50
10 0.62 1621 0.78 ‘
12 0.89 1125 1.13
16 1.58 829 2.01 .
18 1.99 500 Not manufactured !
20 2.47 405 3.14
25 3.85 : 260 491
32 6.31 159 8.04

Mild steel compression reinforcement can be replaced by Ribbed tor steel as per table of 1.S. 1786 given |
below: ;2
Mild steel mm 12 16 20 22 25 . 28 32 40
Ribbed steel mm 10 14 2x8 18 20 22 2x 14 32

4



Yafed e shshic =R & =g 3
ARUft 1.2—F®iE & AL (Grades of Concrete)
(1.S. 456-2000)

s sfmgiors Wit ame, £, (150 mm o= & 28 fw = W W)
™ (Allowable Compressive Strength) N/mm?
(i) W ke M-10 10
(Ordinary conc.) M-15 _ 15
M-20 20
(ii) A e M-25 25
(Standard conc.) M-30 30
M-35 35
M—40 40
M—45 45
M-50 50
M-55 55
(iii) =9 WWe FHH M-60 60 :
(High strength conc.) | M—65 65 Are—3=a T Fi 3 IE_Q-T f?lﬁ
M_70 70 HTS & parameters I &l 81 €,
ey 15 T o el W e s
M-80 gy IR

WU 1.3—9f0 99 HieT e & o Jaea (Components of Conc. Mix for per Cubic metre)

E Rt dhiz e (ageregate)
HHIT AUE e bink :
(Hiiiz : Wt Foremar (wie) TRt @t W WR o= W
: WeT firean) I |Wen (Ffex )| (@AW | (Fomo) | (Fho W) | (sito BH)
1:1:2 (M-295) 030 15 112 | 560 192 784
1: 1% 13 (M 220) 0.42 21 79 395 414 828
1:2: M -15) 055 275 6.2 310 434 868
1:3:6 . (M- 10) 0.75 375 43 215 452 904
1:4:8 (M-15) 0.95 475 33 165 462 924

§ 1.5. HHIC &I TR0 (Classification of Concrete) :
whshie e =1 2 ST § v T R
(i) A frE @t (Nominal Mix Concrete)—STaA1 ¥ ¥ § Y4 39 ekl &l 3 &l faran sman

R TR S R W @ W 28 & F wmed 7 H o wehdt @) "med R g N/mm? ¥ @ W
21 o &1 s fa@4 F wfan mn #1 (1000 kg = 1 N)



4 vafad dile S A

AR 1.4—T frew Faie & ford e - srgues

Wi 50 kg (T &em) HiH= W@ q W wfa & iz &
Hwie 71 I & fod wae faema firemd & SrquTa for urdt & W
T A (A IFER)

M-5 (1:6:12) 800 kg (AMH 1 : 2, 60 @teX
M-75 (1:4:8) 625kg Tga I=Im 45 e
M-10  (1:3:9) 480 kg | 7 = G 34 HR
M-15 (1:2:4) 330 kg 1:1%31:2% 32 et
M-20 (1:15:3) 250 kg 2t & 30 @iex

Me—1. 3t wEH firema & fod, |91 firemd % 10mm, 20mm, 9 40 mm 919 & &3, 7dH 9 A faem
T AAE 1:1.5,1:2 9 1:2.5 W

2. YT HANH M, M__FI 9 e 15 I T H 28 7 W N/mm? # fafaw wmed i

Cement for small jobs: One 50 kg bag.of'cement will make approximately:

0.133cu.mof 1

0.166cu.mof1:

6.192cu. mof 1:

0.250 cu. m of 1
0.333 cu.mof 1
0.400 cu. m.of 1
0.500 Gu=-m of 1

: 1% : 3 concréte
2:4

1.
Z N The equivalent size of a box for 50 kg cement

=, ” bag is 40 cm x 35 cm x 25 cm internally.
'4:8

» 210 3
:6:12

(ii) T&ITg= fraT @i (Design Mix Concrete)—

& HHIT B GG N qEfas T Y TEe 9 99K w1 SEmInen ¥ §e i o € 9 3 feere
iy Fshie FEd Tl T9H wic ratio & 9o & fod Wide o U &t uen A -2 afeds sk ghey fFY
IR ¥ A 9 WE Wi (Aggregate) ® IUFEd T (Moisture) F T At =F ¥ T S 81 WAF
e Ft 28 & 1 Fehic wmed 9 o G UM (w/c ratio) % SE % (Curves) TS W & a4l
39 9% &1 999 R amar ® S Sifed s gmed @ 1.65 T oA wme @

fess firsra spie s & @ it 9= (Components) F W SR (Weight) & &t St 31 M-10
A M-50 7% %l F I & fod feomea firem fed =1 g €




yafea SR Hehie SEAE & 9= 5

|ROit 1.5

1 [% Cement in Kilograms Dry Sand Aggregate

| Mix Machine Mixing Hand Mixing (av.) graded (av.)
(Nominal) Gravel/ Broken/ Gravel/ Broken 12 to 25 mm

Shingle Stone Shingle Stone . cu. m cu. m

1:1:2 550 580 570 600 0.40 0.80
1= 1223 370 390 380 400 0.42 0.84
13223 360 380 370 390 0.54 081
1:2:4 290 310 300 320 0.45 0.90
1: 21 35 250 270 260 280 046 0.92
1:3:6 190 210 200 220 0.46 0.92
1:4:8 140 160 150 170 0.47 0.94
1:5:10 120 130 120 130 0.48 0.96
1:6:12 100 110 100 110 0.49 0.98
1:6:18 70 80 70 80 0.35 1.00

‘Me—1. TF 50 kg e F (Colour Grey) Fl S 34.72 T & 35 T (1 0.035 cu. metre) Tl Fw

1440 kg/cu. m. 9T ¥ HAR A &N (Rapid Hardening) ¥He &1 a9 1200 kg/cu. m |

2. @ a1 St H W@l *Hae ad SR (Tensile Bars) 30T {3 Sd €1 @@ <6t @m0 70 kg/cu. m
i AR 110 kg F&l W Soot (Stirrups), fAT0 SEMQ (Transverse Steel), STTEYU e TE9H
(Shear Reinforcement) |fHfed 2

3. e a4 9 A YN oo R (Binding Wire) 14 31 16 19 (2 mm 91 1.6 mm) &t |1 2 kg |
4 kg/tonnes of bars fen T 21

4. Ffem § 160 kg T FAE/cunm TEd 5

5. HeW g e ar’ 13, kg/tonfes of bars feran 2l
ARU{t. 1.6—Cement Consumption Norms

S.No. Item of Work Mix Consumption of Approximate
Cement in cu. m No. of bags.
1. 2 3. 4,
1. P.C.C.orR:C.C. with cement sand and
stone ballast 1:112.3 0.29 per cu.m. 8.7
2 —do— 1:2:4 0.225 per cu.m. 6.7
3. —do- 1:3:6 0.15 per cu.m. 4.5
4, —do- 1:4:8 0.115 per cu.m. 35
5 —do- 1258 810 0.095 per cu.m. 2.8
6 —do- 1:6:12 0.075 per cu.m. 2.25
7 First class B.W. in cement and sand
mortar in I3 0.083 per cu.m. 2.5
8. ~do- 1:4 0.062 per cu.m. 1.8
9. —do- 1:5 0.052 per cu.m. 1.6
10. —do- 1:6 0.042 per cu.m. 1.3
11. C.R. stone masonry in cement and 1:3 0.095 per cu.m. 2.9
coarse sand in
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S.No. Item of Work Consumption of Approxin;_t:-
Cementincu.m | No. of bags,
1. 2. 3. 4.
12. —do- 1:4 0.08 per cu.m. 2.4
13 —do— 18 0.07 per cu.m. 21
14. —do- 146 0.06 per cu.m. 1.8
15, R.R. Stone masonry in cement and
coarse sand. 1:3 0.100 per cu.m. 3.0
16. —do- 1:4 0.085 per cu‘n. 26 [
17. —do- 1525 0.080 per cu. 24
18. —do- 1:6 0.070 per cu.ni: 21
19. Struck pointing with cement and coarse
sand. 1:2 0.15 pet % sq.m. 4.5
20. 12 mm. thick plastering with cement &
sand on brick work. 122 0.76 per % sq.m. 228
21 —do— 1:3 0.50 per % sq.m. 15.0 ‘
22, —do— 1:4 0.38 per % sq.m. 11.4
23. —do— 1¢S5 0.30 per % sq.m. 9.0
24. 12 mm thick plasterng with cement and ,
sand on brick work. p 0.25 per % sq.m. 7.5
23. —do— with cement, white lime and
sand 1:1:6 |-:0:255 per % sq.m. 7.64
26. 20 mm thick D.P.C. in cement and
coarse sand. 1:2 0.90 per % sq.m. 27.0
27. 25 mm thick plain floor with,cement
coarse sand and grit in L2 4.0, 073 per % sq.m. 22.0
28. Same as item no. 27 above but 40 mm
thick 1:2:4 1.00 per % sq.m. 299
29. 10 mm thick plastering with cement and
sand mortar 1:2 0.61 per % sq.m. 18.22
30. ~do— 153 0.40 per % sq.m. 12.12
31. —do- 1:4 0.30 per % sq.m. 9.07
32. —do- 1£5 0.24 per % sq.m. 7.28
33. —do- 176 0.20 per % sq.m. 6.10
34. R:Brwork with cement and coarse
sand. 1:3 0.12 per cu.m. 3.74

Note: 1. 2% variation on each item allowable as per P.W.D. norms.
2. Volume of 1 bag of cement weighing 50 kg. shall be taken as 0.034 cum.

§ 1.6. Hooks and Bends in the Reinforcements :
(a) Length of one hook = (4d) + [(4d + d)]
W& W (4d + d) = T (Curved) #1 &g 2t 2

(b) Additional length (I,) =, - z,mmqﬁﬁﬁewﬁ30°ﬁ60°ﬁﬂ3ﬁmwmiﬁ€@m
& H s T o T &1 e 6° = 45° fern T 21

(RS WURTITC A7 RNG T RTINS & TRPPN S T

D D |

— =tan® 99 — =sinO |

The additional length = D - D :
sin® tan 0 1

i



Yeiferd HiRe skl HEAE & wREg 7

) /Barjl 50

¥ 2 d
0 1 F I, ——|
(a) Standard Hook (b) Bent-up Bar

fa= 1.2—Hooks and Bends in Reinforcement

0 (= 30° 45° and 60°, respectively), we get different values of / » @ given below:

D = Bar to Bar Depth of

e 4d -] Length of Hook =0 -1-2-3. $ Slab or Beam (C/C)
2 3 d = Diameter of the Bar T B/ e
& D /

S.No. 0° -—D— o s Additional Length of Bent-up Bar, [,

sin 6 tan 0

! 30° 2, = 027D
0.5 0.5733

2. 45° i 22 0414 D = 042D

0.707 1.0

(0:42.D is generally the value that is adopted)

3. 60° g e 0.577D=0.58 D

0.866 1.732

i (0.58 D is usually adopted)

l 44 min

<
] =
| o Ké = kd 'ﬁ’
) -
> q:(k +1)d i —
- / o
(k1 +1)¢
U-Shaped Hook Standard Hook
=
E
> ¥
‘&I, 1l -
» < I
©
60° R=S
I 1
©
R=2¢=2d (k+ 1) = (k+ 1)d
60° — Hook Standard 90° Bend
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' | = Effective span

Clear span =L

\J

=
E
+
64 - ¢
(k+1)d
%: | i ! L
Alternative Hook 90° - Bend
o213
Expansion gap Anchor bars
, i A 4
12 - T
3 ‘ Clear
3 Stirrups cover
4
b
; / bA /' | 4
E [ Main bent up bars Eﬁlive
?:3 ' Main bars straight cover

\
y

~

i
12 Thick Plaster I‘Z_‘I—’

/2 Bearing
fe.1.4—Different Types of Hooks

Me— 1. g T (Mild Steel/MS) FPBE (Rods Bars) # fe#oT (Anchoring) ¥ fordt fadl W TF T4 W
¥ (vafs 2R o[ BELAEF T 9 I i A 5 359 9T g (High Yield Strength
Steel) F1 Bt &S5 AT FEL (Bond strength) 40% 3F Bt 2
2. 75 T (Mild Steel) BT 1 45° W AIgA (Bend) & o i« ¥ (Anchorage) ‘4d” e Fd
sAfeha 16 4 o s 2|
T TS &F 91 A 90° Wg i fa fox 1.5  feg@rt o 1 k o 9 v ¥ www w
s Fta g1 < fetaa @1 oo 84 foran s 21

4d min L_

__R1=2d
[ kd

4d min

Kd

R2=3d
] 1d
# X ] #

(K + 1) K+1)d
(Length of Anchorage 16 d
of hook)

(Length of Anchorage
at 90° bend = 8d)

fax1s
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(1) Mild steel 2
(ii) Tor steel 4
il
1.6
mﬂgﬁalﬂgls:zsozﬁmaﬁml
3. 135° AT % fo1d 124 qen @ &F 1 RO 9 (Anchorage) 16 4 forar < 21
o
';] [: \o ; ° (o °
—1 *—Cover
- ° ® ° ® ° °
Single Legged Stirrup Two Legged Stirrups
(o\ (o )\ o) (\0\ Q\ fo}\ o)
\ \\ N \\
Cover ol L
- L*) ° G e Y !

Four Legged Stirrup Six Legged Stirrup
fe 17
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4.W(Over]aps)ﬁm§ﬁﬁﬁﬁm%50%ﬁﬁrﬂﬁqﬁmmlamﬁ'@ﬁ

(Staggered) Teufa & € =nfea

dxoy i
5. 9 (Tensicn) ¥ =@ (Lap) &3, feXUT (Anchorage) ofed L 0= —4——5— 1 304 I H S AR

T

bd
ﬁwﬁéﬂﬂ@lama@ﬁﬁmﬁmﬁzmﬁoﬁom15d€1=ﬁ'ffa‘mﬂaqfwai
6. Tt B F T9@ (Lap) &= L, = "5’“’“ o 244 < o e B, o e =fed)
T

bd
7.afwa@aﬁ@@ﬁﬁsﬁ%fﬁﬂ,a@amﬁaﬁm%ﬁa‘d’mmmmﬁ%

w1 foran s 2
8. 36 mm a1 i G F TE = Afeen (Welding) BRI g1 S 2
RS
,-i‘\Lﬂ:l«
F \ ’:\ I'Lr'\,:'\'-l ‘r'\| |‘—_’{
AVAVAVAVAVAVAY
le _ﬁ_&ﬁggm Sl ﬂl\)
™ (splice length) ' ﬂ,;’ o

" f

=

o 2 Py o o o

- g o o o " g

”
/
’
+
b
| ——
~
~
L —
-~
~
_—
=~
a
—1
=~
—
-~
-~
1_—-—'
-“'-
1
S
A

AT YA A
i J\\:’ \1' \/ 1 \.l‘ \1' :f\_

a4 =4

i i /. x |

(2X Splice length) %q

o 1.8—oE! #! 93 SIg RIS

§ 1.7. B8 &I WA & et TR FW & 1 ayas ATHE (Preparation of Bar

Bending Schedule) :

fohell o wea & Fmior & ferd o SN ¥ STTER 3X9W F1 SR (Estimated) T ot TOR1 T
& ferd aen Pl & 28 A1 3% Tl I W e F o A Aften igae S @l Sravadhar gt
# e ford Frea fer oot st =i 5w aferen @ e €1 TS T E el W MO o A

N wHA

|
!
|
|
?
1
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|RUit 1.7
r Details of Diameter Length of each bend of Oﬁe Bar No. of
Bar/Shape of bar Angle of bend Total (n){ bars | Total | wtZm Total
S. Type of bar of Bending Round_ Strai- length - wh
No. @Y Tor (¢) 90° 45° | ght por (m)
Hook @) [ N_| tion
e, 2 3 4 5 6 7 8 9 10 1 | e 13
1. Main bar
2. Distribution bar
3. | Overlaps length
(a) Main
(b) Distribution
4. Stirrups
5. | Rings
6. Chair
i 20 e (if any)
ot 1.8—Typical Bar Bending Schedule
S.No. Details of Bar Shape/Shape of Bending Length of Hooks Total Length of Bar
; 4d
1. [Stralght bar] 4dT i ’ (both hooks [l +18 d]
d together)
[Bent-up at one end only]
D 2(9d) =18 d
2. 45° ' . .__D (both hooks [1+18d+0.42 D]
- X ) ] | together)
" l il
D = Vertical distance (C/C) between bars
(Double bent-up bar) o
= (1/4 to 1/6)!
N == .|
I~ "
x 29d] =18 d
D 2[9d] =
3 % ¥ SL 450 (aS for above CaseS) [l +18d+2x 0.42 D]
= )
ll4 to I/5 14 to 115
. [Overlap of base] _I
= >
40d to 45d Iﬁ Overlap length at joint
5 ‘ @ ot ) A =182 | = 1640 1045 B3+ 18]
D
Up—s?irrups T [Here, one hooks
5. vartical) length = 14d] [7, + 21, + 28 d]
I 2x(14d)=28d
lq —L
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* S.No. Details of Bar Shape/Shap of Bending Length of Hooks | Total Length of Bar |
| e _
6. | _‘[ 2(12d) =24 d [20, + L) + 24 d]
300 mm
1
% 200 + 200 + 300 42/ 700 + 21
& /6‘
'LQQ Q_QQ‘(\
8. Any other shape.
WU 1.9t BEI 1 a0 (Round Bars) 38014 &7 ae-7850 TR/
= G i wit o TS &l WK
(mm) (mm?) (mm) (kg)
5 20 157 015
6 28 189 022
8 50 25-1 039
10 79 314 0-62
12 113 37-7 0-89
14 154 440 1-21
16 201 503 1-58
18 255 56'5 2:00
20 314 62-8 247
22 380 69.1 2:98
24 453 754 355
25 491 785 3-85
28 616 88-0 4-83
32 805 100-5 631
36 1018 1131 7:99
40 1257 1257 9-86
50 1964 1571 15-4]
U 1107t B & TR T e - ST (mm? )
BEl & 8% & &A™ (mm )
w6 8 10 12 14 16 18 20 29 24 | 25
| 1 28 50 79 113 154 201 254 314 W 452 491
2 56 100 | 157 | 226 | 308 | 402 | 509 | 628 | 760 | 905 | og
3 84 ISU | 236 | 339 | 462 |.603 | 763 | 942 | 1140 | 1357 | 1473
4 M3 201 | 314 | 452 | 616 | 804 | 1018 | 1257 1521 | 1810 | 1963
Z MLU1251 | 393 | s6s | 770 | 1005 | 1270 | 1501 1901 | 2262 | 2524
: é 39 301 | 471 678 | 924 | 1206 | 1526 | 1884 | 2281 | 2714 | 2945
0 282 2| 628 | 905 | 1232 | 1608 | 2036 | 2514 | 3041 | 3619 | 3927
03 | 785 | 131 | 1539 | 2011 | 2545 | 3142 3801 | 4524 | 4909
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§ 1.8. yafera diHe Smie WIS & Ao (Design of R.C.C. Members/Components):

¥R (Beam), & ¥A (T-Beam), fF=a (Lintel), @4 (Slab) 81 W™ (Column) ¥ feoTEd, FIT
[S 456-2000 ¥ FTTAR =1 R Fig = Hiea i 1 §) 39 FIg F @R S.I. TR H1 @ 1o T 2

& (Beam)— ST TSl 1 TH & U Bl § S SR IR H o I 31 AH YRE F SETER
2t 31 9 W TR (Floor) V¥ A1 ¥F (Roof) THa Al Bt 21 sftw @it 9y &1 (W4 ¥ IR Wfea) wsdi
71 AR T ARG I T

Slab
| |
S L L >
| "
| i
| i
i ; L
| ! D
} |
| i T
i |
i |
| |
i | i
i i i
i | Typical |

Support Beam
f&3 1.9—Beam Profile
RCC Beams—X-Sections

r\ End Cover
‘.—.——

Main
Reinforcement
Steel Bars

Bottom Cover

i

(b) Doubly Reinforced Beams

fax 1.10

(a) Singly Reinforced Beams
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1 \

\\\\\nﬂ

Wall Wall
4 W
a7 1.11—Simply Supported Beam
Wall Main Bar
V /T— Stirrups '
— e AN 5 /
/ C Y > /
/ / Effective Span / /
Clear Span /
) =
e 1.12—Fixed Beam
Types of Loading on Beams
J Y y i y A A Y 4 4
Beam Beam
7 % 7 7
/ Wal! Wall / Wall Wall /
4 s /
(i)Concentrated Load (i) U.D.L.

Beam Bgsn

Wall
Wall Wall Wall

AN\

(iit) Uniformiy Varying Load (
iv) Arbitrary Loading

fa7 1.13




§ 1.9. Stirrups for Shear and Torsion :

"M 1 TETT (Shear) T U (Torsion) ¥ T st (Stirrups) 7= TR ¥ fesmes fmd s =
To/p bar

2 \\:\

)
135° hooks 4| | stimup N 135° hobks

(a) No confining concrete either side—thus 135° hooks (b) Lateral confinement provided tyslab on right-hand side
needed for both ends of top bar. thus 90° hook permissiblefor top bar on that side.

> [

135° hooks

(c) Lateral confinement.provided on both sides by
concrete slab—thus 90° hooks permissible at
both ends oftop bar.

fo 1.14
§ 1.10. YafcTd Shehle-GTl @t AWHeIT fafET (Design Procedure of R.C.C. Beams):

Singly R.C.C. Beam T f&e3 {77 R (Steps) ¥ 30 & = 2

1. W9rEt 9re (Effective Spar)

2. MR (Loads)

quTEt are (Effective Span)—(a) 19 7 Wid & ol i1 § 9 ¥ &1 foran s 8—

(i) Clear span + effective depth

I=L+d
(1) ~Clear span + width

I=L+b

(b) H=ieitat =Y g ®i" & fod—

Effective span = length of over hanging + effective depth
(c) §ad 9% (Continuous Beam) T41 &id & ford—

() 3R Width, £1°8r SPan & e a1 Swd %W 2 T Effective Span IR (a) ¥ @R for

o 12
(i) af Width, Clear Span o 600 mm & < it Fw &1 ¥ AfuF & 99 (i) T BRI RFEES (Fixed)
12

91 §HU aq_ (Continuous) R
Effective Span = Clear Span
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(i) T T Fow YTy § g qET WA
ive depth
Effective Span = Clear Span + Effecn\;e ept

width of last fulcrum
or Clear span + 5

a1 o &t ot W g
(iv) afg e =1 Aer foraftn & A—

Effective Span = Distance between the Centre of Bearings

T B8 @t QA (Size of Reinforcement Bars)—
(i) & S (Main Bar) % 12 mm § F99 sifis =g | TE SR F I 2l

(i) 6 mm A 12 mm =9 Fi B GEFQ: faate (Distribution), ST el (Vertical Stirrups) 941 574
(Anchor) Tl & T WG St S 2l
i) B ¥ e o= 9 S & ol 16 TS
#iq o w&e 39 (Reinforcement in Beams)—
 (a) 9 9&eH (Tensile Reinforcement)—
(i) TAAH—IS 426-2000 % TR =LTH SHT,
_ 085bd
0~ f,
A, = Area of tensile reinforcement in mm
fy = Strength of reinforcement N/mm?> ¥
byd = Width and effective depth of beam
(i) SAfErRTH— Ay=0.04bD
: D = Total depth of section
(b) AfaEHaH THIET W& (Compression Reinforcement)—4e ft 0.04 pD T e TEl €1 =fed

qoT 0.29% TR, A= B gobre b fd @ I e
Hqtz—3e7 Fedd (Vertical Stirrups) ITH 8 mm ¢ ¥ gre ¥ 9R Ry ¥ fod W@ w1 =fed ad

T (Hooks) FN135° W Hrel e

Y[ 3ME(Clear Cover)
() 9 F act ¥ 25 mm 1 T D€ (Main Bar) ®1 =A@ S s e @
(i) & ¥ o T8 SMETO 15 mm A GBI B H AW S +f s @
(iif) 200 mm G ¥ T R 12 mm 9 9 F S A H S § I YH SR 25 mm TG
W e s THel # 40 mm @ W 2
(iv) ¥RER® <ERY (Retaining Walls) & sshiz & U8 =& (Component) S fugt, 9Et S & 9k
¥ @ ¥ 9l ST 15 mm ¥ 50 mm T S fA 1 WHAT ¢ SRV H ferwan qerd

75 mm B =ifEd)
BS HT A (Spacing)—IS 456-2000 F AR 0 =1 TR &1 =feal

1. @ & fe@—

(a) @t (Hori il : .
?ﬁﬁ;“gﬁ‘a" A D TR TEd Bt % o dfee g e & <1 ot sk @, &/

s9% ar/(Bending Wire) ST femar Sl J
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() T9F =9 F T2 & o BT ¥ 9 F TR
(i) BR-¢ W F B W fouft ¥ R 2w R} v F ww

(iii) A FEm (Coarse Aggregate) St ifasay 7y Q 5 mm 3UF @ 2

(b) HEATET/IZH T (Vertical Distance)—Ff= & § sifyran Qw5 T e =
@ 15 mm (i) T BT F AW F TR

(iii) %xﬁéﬁaﬁaﬁwﬁmm|

2. @ & fra-
(2) T&T BS—TF & W F A, f1 ¥ ¥ S of ww @ @ s ¢ 0w At
() 3d T 3 x 9 N AR -
(i) 300mm
®) fawo egi—o3 & 99 & st fe § ¥ W Rt w0 @ oeuE A9 e AR
(i) 5d A 5 x TIT F HeR
(i) 450 mm
2. 9T (Loads)—

(A) ¥ F1 @ WK (Dead Load)—34 & @3 & 9R F1 0L 51 o9 9999 1 F19 181 T 9
@ R F A F S G

(a) &t &t TEWE (Depth of Beam)—

(i)ﬁw%ﬁﬁE@T—
15 20

(ii)umwéwfaﬁEﬁE
10 20

(iii) TR ¥ R e B
5 10
() #9 &t wEE (Width of Beam)—TelE &1 % kil % I METE 9 AeE W BN W g @@
WYm A F MM F T THA B
(B) ¥t T F& MR (Live Load)—fafsm Soft & s W =t 9 & W 1S : 875 ¥ TR ford w41 ayaeia
TEH, A, ST ¥ ATE, BREEd (Hostels) % fefdl =Jad 200 kg/m? feran St 81 aifewr =p7am et
T AR Fd o fod ufa $e 2.5 T3 qg1 §w % ol 6 T @ W € fern smm
(C) ¥ ux woguf /o ervard
$d 91 = dF FT T4 F1 9K (Dead Load) + = 91 (Live Load)

3. A F99 gl (Maximum B.M.)

. wi?
UD.L. #fd@BM. = i3 kg-m

2
= %—-XIO"' N-mm HON =kg]

w = U.D.L. kg/m
| = Effective span (m)
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4. (i) 3T & (Neutral Axis)
m-c., xd m=13
X = ﬁ*‘ de‘ = 7N/mm2
cbe st = 140N 2
x=0.3944d O .
(ii) S¥eT® YOI (Lever Arm) z = 0.869 d [Z = l—ﬂ |
(iii) wfaveft :mquf (Moment of Resistance)
Mr = 1.2 bd®
fafem e 91 e % ford wg@ o % A AR 111 F TR
5. WWTEt TEATE (Effective Depth)

g
1.2b

Area of tensile steel = A, =

6. & W (Reinforcement Steel)
M!‘

Oy X2

7. @ta (Checks)—(a) Ad9 T4 T8 & fordl Sia—
AL Ay
A 0.85hd
£
(b) AT W& e (Shear Reinforcement)
(i) Sy &dd o Vis w—;‘£ (L = clear span)

(i) AR FdFTNT, = il
bd

) 100x A
(iii) @U@ﬁwmmuﬁrﬂa,pﬁ—gd——%

St ¥ e TEd Wi % SMUR R grapya 2fee ¥ e T WA | &l qed au sifenan ST

(Permissible) e Sfaaet @ T HTT e
areoht 1,11l e @ Hwie F T we el & 1

A S wfiae U TR x, = | T Lo s

o | W | m | s | s | g
30, MGy +0g 3 2

N/mm? ; " Ocpe *
M 10 10 3 31 0.399 0.867 0.52
M 15 15 5 18 0.391 0.870 0.85
M 20 .20 7 13 0.394 0.869 1.20
M 25 25 8.5 11 0.400 0.867 1.47
M 30 30 10 9 ' 0.391 0.870 1.70
M 35 35 11.5 8 - 0.397 0868 | 1.98
M 40 40 13 7 0.394 0.869 2.23
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ROt 1.12—adv, dw 7 faga i

Max S.F. : MaxB.M. Max Deflection Loading
3 9 w

G W W L ——

3EI :

- | —>

2 3 w

Q) wi _“_i Wi %ro&o
2 8EI ] —»

w

- ¥ wi W 2
2 4 48E] SRR

wl wi? 5w fﬂﬂgﬁ%

(iv) — =

2 8 384E1 f— | —>
3 w
i) X wi Wi 7 3
2 8 192E] P
o 2 w "
2 12 3B4E] i

'
i w Wi wi Fﬂ]ﬂﬂﬂlﬂm}
2 6 60E 1 g

5 w
| SW1I 14W T gﬁﬂﬂm}ﬂmg
2 48 384E] b py

W&l w= 9 Ht 9 Wl P 9K
W= 9% %l SR dEE W Fo R, [=Te

8% (Areas)
(a) FIY (Triangle)—
() SuHm A %x 3R x 9 o
() #9E = 0.433 x (Y2
(iii) 37 = Js(s—a)(s=b) (s—c)
Tﬂﬁ s = a+s+c,a,b,cﬁﬂﬁﬂa'ﬂqﬁf%l
(b) T (Circle)—
(i) Ry =nD=2nR
2
(i) e B .’% = nR? = 0.7854 D?
7= D=1, R = B, 7 =3.1416
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(c) AT (Parabola)—
&% = STUR x (—2— ﬁﬁ)
feardta @fiET0T (Quadratic Equation) 3

_—bt \/bz —-4ac

ax+bx+c=0 . x=
2a

I 1.1: 6 n. & IS I (Clear Span) % fad STRIAIHR Tl Fafed ke SH (Simply-Supported) H
fesiea a1 Trén Fifor =g W 15,000 N/m et S 371 @1 €1 ST (Support) F =H$T 400
mm 8 3 6_,_=7 N/mm?, 6, = 140 N/mm?, m = 13, 791 R.C.C. %1 ¥ 25,000 N/m’

¥ : (i) AT Qe (Effective Span)—

= 6 m+ 400 mm

=64m
(i) &7 ATV H U—
qre
Tets (Depth) = — = 54 _ 0%
10 10
6.4
LE| —= = 0.581 M @9 0.58 m

11
3: d =580 mm AM feran 2

%ﬁg@(wmh):m{éx(é ﬁ%) m:aﬁtﬂ'éﬂw%x% T W

b= % =290 T 280 mm

39: Y9 1 99 = b x d = 280 x 580 mm
(iii) 9 9T AR/ m—
(a) 9 R =15000.N

(b) @& FT 4R =0.58 x 0.28 x 2500
= 4060 N

Fa 9 = 15000 + 4060 = 19060 N A1 T1HT 19,000 N = 1900 kg/m

(iv) Afgwaa B.M.—
wi?2 1900 x (6.4)°
M= —
8 8
= 9728 kg-m

= 9728 x 10* N-mm
(v) SSTEA A (Neutral Axis)
m:G.p. X d

X =
MmG.p. +Og

=0.394d
(vi) WieRTeRt AU (Moment of Resistance)—

M =b-x- 2cbe [d—f)
2 3

S R
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5 bx03z4d 7(d_0.394d)

3
= 1.2 bd?

@ B.M. SR g1 91fed

1.2 bd* = 9728 x 10*
1.2 x 280 d? = 9728 x 10*

i f9728>< 104

1.2 x 280
= 538 mm

A% FHH Teft H1 A AR SIS e W A S F o w0 = 538 mais 40 mm
= 578 mm
TR 19T = 580 mm
IZ TeUE WA TR TR % R 2
e T TETE = 580 — 40
- =540 mm
(vii) T Y& F1 Ho%o (Area of Tensile Reinforcement)

4 = M\ 978x10°
oy Xz 140 x 0869 x 540
1480 mm?
20mm¢3?§fﬁ1:i@r=ﬁ=%=4.71mﬁsa§
aﬂ'
I 7% T ¥ 20 mm A=A T@ HR S F FR 25 mm B A TS H TF UH F TN F
ford <ftm ) eTTavas AaH AR =2 %25+ 5 x 20 + 4 x 20
= 230 mm

3d; o 1 280 mm EEE W 5 T U ofieT A TR o HEhdt B

-2-10mm¢ (Anchor bars)

]

Sl r— 2 bars bent up
7 /,4 / 6.0m /////
g/ /
=
/ 3 - > > 580 mm
&
Z 77
//%4—.-{ e h——»/ T
915mm 5-20mm¢  915mm
2 Lgd 6mm¢ Strps @ 100mm c/c
le———— 6000mm
2-20 mm¢
e
T L) T
2-10 mm¢ (Anchor bars)
580mm le—2 Lgd 6 mm ¢ Strps @ 800 c/c 580mm
5-20 mmé 3-20 mm¢
‘ & 40 4
| mm T
—»|280 mmje— —»{280 mm|+—
Section at midspan Section at supports

fax 115
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STEACT 1.2 : S mm & I9E U (Effective Span) & o STRER T&d sRowdtowto C i (Simp]
Supported) 1 fESET T RT FifA 9 W wF F WK F WY 15,000 N/m 99 97 aq;
T 1 e SR (Support) 400 mm #1 3R o, = 5 Nimm?, 6, = 120 N/mm? 7y
m=15 fea ™ ?1
T fem d—
(i) Effective span=5.0m
(ii) Load = 15,000 N/m
(iii) o,=120N/mm? 6 _, =5N/mm>

(iv) m=15

I 1500 x 52
(a) IfTHaH B.M. = WS NP L LT
(b) W = VIIN, T = LS S0l

10 10
Id: d =500 mm 9 foran ma

e, b= 5003"2 = SIS 333 mm

3d: b =300 mm ¥F faan
31d: ¥E HI AT 300 x 500 mm.

(€) IR AF (N.A.)—ARM ! Fgfeia. 7 d g

Sebe. X - 5" _ X
oy (d-x)m 120 (d‘iJ
15
x=0.3846d 991 leverarm z=1-0.3846 d = 0.6154 d

P 50 1275 ,
" d-2|=03x0.3846 d x 2 (d-0.3846d) = —— d° kg-
@ MR=bxxx—2 ( 3) 5 ( =g d kpm

B.M. 941 MR & G991 #d g

1275
4687.5= ——d
507

d* = 1863.97
d (effective) = 43.17 cm Say 43 cm

Add 2.5 cm effective cover = 2.5 cm
Total depth = 43 + 2.5 =45.5cm Say 46 cm

(¢) T WHEH T @oWo (Area of Tensile Reinforcement)—
A, X0, (d ‘%) =BM.

___BM 4687.5
st -
%(d_%) 120(43_0.38436x43)

= 14.64 cm? T 15 cm?

A
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22¢$’14Nos.‘5|?5>f?ﬂmﬂ"1ﬁl
..z F F e = 15.21 cm® EATI

gma@‘ﬁza@mé W qd gEd ;l’- W 45° W HIGI
FETETT 1.3 : T 3T faraett guifés (Simply Supported) Rodtodlo AH % L-section, X-section 3
9R a=€iT $ega (Bar Bending Schedule) firer afigl & W Gl
(i) ¥sS e (Clear Span) =3.5m
(ii) s = HeR (Width of Beam) = 220 mm
(iii) % = Ui TEE (Over all Depth of Beam) = 300 mm

(iv) 3ToRe H R (Bearing Width in Support) = 200 mm

L
i - f
(v) & Waer (Main Reinforcement) =5 Nos 12 mm ¢ with 2 bars bent up at = from centre of suppon

(vi) feeru/eead B¢ (Achor/hanger bars) B =2 Nos— 10 mm ¢
(vii) 387 Beet (Stirrups) bars = 6 mm ¢ @ 220 mm c/c.
(viii) TE14 (Materials) = Mild Steel, Myj gy CONC.

% : (i) Longitudinal and Cross-section:

— Expansion ga ,
ﬁngd with bﬁuﬁ,en 2-10 mm ¢ Anchor bars Stirrups 6mm¢ @ 200 c/c
= ; Cover 25  2-10mm ¢ Anchor bar
i 2-12 mm ¢ Bars bent up 7 F25 Eaver ."x g
- /;‘ > : - Bent up bars
il — 25 Cover

250

SWE : Y
" / i S5

£-5-12 mm ¢ Bars X
i ! L25 Cover — ith 2—bag bent up 07 i/ /

L5142 ¢ main bars
| 220 l

Cross Section at XX
Wall 300 Thick

SN\

Clear span =L =3.50 m > Z/

0
A Effective span = 3.70 m ="

\
R

=

[
o
o

NN
%L

Total length of beam 3.90 m >
fax 1.17

-

(ii) Bar Bending Schedule:
(a) Bottom straight bar (12 dia) = Total length of beam + Hooks length — 2 x end cover
= (3500 +2 x200) +26 x 12 -2 x 25 =4162 = 4200 mm
(b) Length of bent up bar (12 dia) = Length of straight bar + 2 x (0.42 x depth bend)
=4162 + 2 x 0.42 x 250 = 4372 = 4400 mm
(¢) Length of hanger bar (10 dia) = Length of straight bar = 4162 = 4200 mm
(d) Stirrups:
Number of stirrups = Length of bar (end to end)/c/c distance of stirrup
on : = [(3500 + 2 x 200) — 2 x 25]/200 = 17
ngth of stirrup = 2(4 + B) +24 ¢ of stirrup

Bar bending schedule is given beloy: = 2X(250+170) + 24 x 6 = 984 mm ~ 1000 mm
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Wit 1.13—Bar Bending Schedule (Example I)

. I I oI v
= Type of Bar Shape No. Length | Weight | Total Weight
No. Kigf ke
| Tensile straight bars 12 mm ¢ C - 3 42 m 0.89 11.22
2. | Crank or Bent up bar ¢ 12 w 2 4 855 0.89 7.84
3. | Hanger bars ¢ 10 C = 2 420m | 0.62 5.21
4. | Stirrups ¢ 6 gL A 17 Lom | 0.22 374
-t : Total =.28.01 say
HY_J 30 kg

IE 1.4 :TF AFAHR faaedl Foifée (Simply Supported) 3Rodowo i (Bedn) % L-Section,

X-section T4 W Sffen Sheg@ (Bar Bending Schedule) =1 2fiFsl & 4R | @i
3[& Ui (Clear Space) =4.5m

a9 F SR (Width of Beam) = 250 mm
&% ! $of TeUS (Overall Depth of Beam) = 300 mm

HE&T Aot (Main Reinforcement) = 5 Nos — 18 mm ¢ bars with 2 bars bent up at 900 mm from inside
of each end support.

feeRw/ee®7 B¢ (Anchor/Hanger Bars) = 2 Nos. 125 o
3¢ BT (Stirrups) =6 mm ¢ @ 200 mm ofo
I AT (Cone. Cover) = 25 mm.

L (Materials) = HYSD bars, M, ygrade coric.
&1 : (i) Longitudinal and Cross-Section:

-l A% R

®© N

Bent up bar2-nos-18 ¢
Y - /_

/—2-12 mm § (Anchor bars) X
/ [

e
&

f«— 300 —»
A
(1
\__

T
\— 3-nos 18 ¢ main bars =X
6¢ 2 LGD strps @ 200 c/c (25 nos) ‘- 900 —»

200 ->< Clear span=L=4.50 m >

ke Effective span = 4.70 m

-3 Conc. cover —Bent up 18 ¢ main bars
2 1— — 12 mm¢ hanger bars
a = — Stirrups $6 @ 200 c/c
_L [~ 3-nos 18 ¢ straight main bars

. & W»‘ 250 — le— 250 —]
5-18¢ main bars . ,
2-bent up Section on XX Section on YY

fax 1.18
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(ii) Bar Bending Schedule:

(a) Bottom straight bar (18 dia) = Total length of beam — 2 x end cover
= (4500 + 2 x 200) — 2 x 25 = 4850 mm

(b) Length of bent up bar (18 dia) = Length of straight bar + 2 x (0.42 x depth of bend)

(d) Stirrups:

=4850 + 2 x 0.42 x 250 = 5050 mm
(c) Length of hanger bar (12 dia) = Length of straight bar = 4850 mm

Number of stirrups = Length of bar (end to end)/c/c distance.of stirrup
= [(4500 + 2 x 200) — 2 x 25]/200 = 24.
Length of stirrup = 2 (A + B) + 24 ¢ of stirrup
= 2 x (250 + 200} + 24 x 6 = 1044'mm ~1100 mm

Bar bending schedule is given below:

HRUTt 1.14—Bar Bending Schedule (Example 1)

25<25

S. Type of Bar Shape Nos. Length | Weight Weighrk; |
No. : I II  |kg/m IHI| I x ITx Il
1. | Main tensile straight bar § 18 4.85m 3 4.85m 2.0 29.1
F
2. | Bent up bars = 2 5.05m 2.0 20.2
4.85+ 0.42
3. | Anchorbars § 12 2 4.85 0.89 8.7
I ]
8
4. | Stirrups ¢ 6 - 200 25 1.10m | 0.22 6.1

Typical Cases:
(a) Simply Supported Beam

2.n0s. 12mm ¢

Hanger bars

6 mm ¢ two Legged Stirrups

Total 64.1 kg, say 65 kg

@30 cmclc
je— 30 cm —»! l/
2cm
Cover
SR E } i 5

N

fe—— 60 cm ———#

o

3nos. 25 mm ¢ Bars

M
§

600 cm

30 cm Wall

f& 1.19—Simple Beam L-section and Cross-section (No bar bent up)
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AT

ST 1.6: TF amm fomet aafée (Simply Supported) 19 |ES 300 mm x 500 mm % L-sec 9 &
K-sec (T HEA H, T e & 9) B amersl & wig wi

1.
2.
3

3@ I (Clear Span) =5 m
ZaR @t 9 (Width of Wall) = 0.30 m

& Fere (Main Reinforcement) = 4 Nos. 16 mm ¢ with 2 Nos cranked/bent up @ L.m from the
support

329 e (Vertical stin:ups) =2 legged, 8 mm ¢ @ 250 mm c/c in central 2 m span‘and-2 legged,
8 mm ¢ @ 150 mm c/c in remaining portion.

qerd (Materials) = M, grade conc. and steel Fe 415 with 25 mm cover.
IR AfesT FSqe TR W T Wi 9 FFE H A f 79 w2

JEEI01 1.7 : T AR Eﬁ'q (S.imply Supported) HES 300 x 600 mm F Liec 9 a1 X-sec (TF AL H
3 U S & T e ARl & g i a@ afe (bending) dege SR Wi 9 hhie B A
f 9 FL1 A TR WA o

1.
2,
3.
4.
5.

¥S e (Clear Span) =4.2 m

&g T ¥9a (Main Reinforcement) = 4 Nos. 20.mm¢ etirtailed at a distance of 2 m from support
@eh (Hanger bar) =2 No. 12 mm ¢

39 Bood (Vertical stirrups) = 2 legged, 8 mm ¢.@ 150 mm c/c for full length.

g (Materials) = M, grade conc, and'steel Fe 415

§ 1.12. Lintel :
Effective Load on Lintel

Square area

/ alrea A
i N
\
i )
J \
\

1

1

1

I

I

!

VAN \\ |
/

,/ Triangular !

i

1

|

|

/ \ |

!

|

/
5 o \
. /A
o
R.C.C. Lintel //
Effective span /AV

Opening of Door
or Window (Clear span)

fax 1.26

A\

I[\\\\\\\\\
\E

Wall —



73 1.27—Details of Reinforcement in Lintel

§ 1.13. (Classification of Lintels :
e Brick Lintels

e Timber Lintel
e Steel Lintels

e Stone Lintel
e R/C.C. Lintels

Main
Reinforcement A

Stirrups < 7 I 7—
/ 4 E/.'/

| / B30

Lintel / : ) 5 /) =

Level / Z 74 nig
// Bent up bars A A o/

/4 3 Effective span 4 7 § 2
Clea / d Ig_ i

r
i span " ; Qa ﬁ
Door Opening —
Section at AA

Elevation

fir7 1.28—R.C.C. Lintel over Interior Door Opening

R.C.C.

/—Stirrups
Lintel i N e Cantilever sunshade /

Curtailed bar

7 Main
/ Reinforcement
s

Window Frame

/ //r-—— Wall

o 1.29—Lintel over Exterior Window Opening

= s
S
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Yaferd dHe e G & 9f=d 39
HE

O 18 1 TF W F o1 F1 3@ ol ) ¥ e 7w A A A (T-Beam), 3 A @ (Inverted
T.Beam) T TA &9 (L-Beam) & @ 39% L-section 991 X-section @ifad

1. Y& € (Clear span) =4 m
Fafe | R (Support Width) = 30 mm
Ja & GES (Size of Web) = 350 x 400 mm

R

TS F WES (Size of Flage) = 1200 x 120 mm

wn

. = Tﬁ'ﬂ"’f' (Main Re‘inforcement) =3 Nos. 20 mm ¢ (tor) + 3 Nos. 16 mm @.(tor)in two layers and
to be curtailed at a distance 400 mm from inner face of support.

6. @e&1 B¢ (Hanger bars) = 3 Nos. 20 mm @ (tor)
7. 32U B (Strrups) =2 legged 8 mm ¢ (tor) @ 200 c/c
8. T4 (Materials) = M, conc. and Fe 415 steel.

¥ : Flanged Beam—{93 1.34 3@

3Nos. 20&
A fa————
[2L-8¢@ 200k [ 3Nos. 120F 1208/ >
| EE - g P ]
2 = (O IS (O S () O (O OO ) % P 0N (8 7 ' O N IO ) O I R 520 2L-8§@200clc
1 ] | I i ""‘yaNosJS
A8 ¥—3Nos. 20§
3500
8 L 3 Nos. L€ Beam
INos, 208 ° 0% 14 % Ba Section A-A
X0 L-Section of T beam
A
2L-8¢ @ 200 c/c stirrups
3 Nos 203 435021 ,3Nos. 20§

520

e / 3Nos. 20§
- _---_Fﬁitﬂ———_--l--_——---'__-_-_.-EH——-+.-_—_‘.--—-14] Lzull_“. A --Al

l 20 Slab —— 1200 ———»{
3Nos. 16 ¢

7
Section A-A
3Nos. 20§ ~>A é
A A

L-Section of invarted T beam

. f Yl 2186 @ 200 c/c
[ ™ |1U°Bm 3Nos. 169

200
QL.G'E@NU? = rSnos.;g%O
— [—3Nosv20 mm S f : .
| , oy
- 600 21-8§ @200 c/c
w1 O A R RS | ke JFor e
l -L_.zuq' 7 Beam v o2
3Nos. 16§ Section A-A
e 3 NO8 20 & A
200 L-Section of L-Beam o
fax 1.34
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§ 1.16. MIH I (Cantilever Beam) AT ﬁ?ﬂ?ﬁ (Design) :
fafr (Procedure)—fesmsa w01 it fafa & g fag fmea 2—
A. 9FH

1.m(Fixed)faimﬂw§D=—q;—zﬁ¥W:sﬁ¥ awfqénﬁéﬁ%l

2. H fa (Free End) W &€ D’ = 100 ¥ 200 mm
3.333@:% ﬁ%ﬂ%ﬁg@{ﬂﬂﬁﬁﬁm@ﬁﬁﬁ%lm: g Rl
B. W T4 T8 3mgui (Weight and B.M.)

: . . 5
(i) 9 ¥ Fixed R W maximum B.M. =M, = Lo

(i) e & Fixed fRR W maximum B = w L [w, = U.D.Jee= Live Load]
(iii) ¥ $1 IR (Dead Load)—Te &IH HHeTwIehR (Tripizoidal) 8ldl €1 27d: 37 (Fixed) fR A CG,
o 2D\ L
F 7 = (D+ ] L
E;ﬂ D+ D' X 3
D+D'

(iv) SR =W, =

x Width of beam x L.x density of R.C.C. beam

(v) B.M. (For dead load) =M, = W,x X
(vi) F& THA 3O (Total BM.), M= M, + M,
(vii) 3fEshad HdT oA V=w L+ W,

C. &9 &t &g (Fixed) TR ox meg—
yHTEl T (Effective Dépth), d.=
Qxb
wm=d+[25mm+%j [25 mm R forn e 2, ¢ = o & W)
D. &&= ©eT (Reinforcement Steel)
M
T ST ATHS, A, =
Gst ] 4
7 7
/ﬂ'q'r{ 0 A
/ wm . .
g fon L A4 100% B¢ 50% < (Curtailed at //2 or 45d)
(Fixed end)—-l_-{ = (;fﬁ ﬁg)
; ) ree en
awe % fad vl |0 41
T e et [ 4B g o
Ld =58 ¢ // ) e asd .| (Cantilever)
(M- 15 ferd) // k N
/ = =1

g

1.35—Typical Section of Cantilever




| afed Hitfe Fmle s W ey 41
| grror 1.9: f1 311 F WT FeAR iy (Cantilever
; 3 #1@ FHM[ (Cross-sections) @)
(i) TS e (Clear Span) =3.2 m
(i) TF fat | F& T (Overall depth at free end) = 150 mm
(i) TS R | Fa T (Overall Depth at Fixed End) = 450 mm
(iv) @ F FSE (Width of Cantilever Beam) = 300 mm
(v) & 59 (Main Reinforcement) =4 Nos.
(vi) fET B (Anchor bars) = 2 Nos. i6 mm ¢
(vii) FEH T (Stirrups) = 6 mm ¢ @ 400 mm c/c
(viii) 3G Fat W faraf (Bearing at Fixed End) = 300 mm (s =it <eR)
() W1 (Materials) - M,, ¥ %z 7o =i w2 Fe 415,

Beam) % @M (Plan) T YaA (L-Section) @1

28 mm ¢ with two bars curtailed @ 1.5 m from.support

F— Exp joint 10 mm

350 r ¢ 6, nominal stirrups _—2n0s| § 28 bars
A

= N B
—0) / e

(1,5)

A | =

[« 300 —|

N

- 300 N Plan

.w. End cover <“4 nos..28 mmg bars (1 to 4) 2nos. § 28 bars (1, 4) 40 mm
— m . ’
40 mm Iy §— 25 cover I‘ l_ [ $6 mm nominal stirrups \ ©Nd cover
150
K imay ets] B I

< 400 —>1<- 400 >~ 400 >fe- 400 +{ (5:6)
25 cover
m
. i 2 nos. § 16 mm Anchor bars (5,6)

< 180 my———————9

TR
35
N\ cl 3
\ N ear span 3.20 m »

L-Section

Z va raa

fe— 450 —»

je— 300 — < 300

T 1234

5 6

Bottom line

l+—— 450

Bo i i i
o lings Section on A-A — 5 mm nominal stirrups

Section on B-B

fo7 1.36

ml.lﬂ:WHTHEI"ITI(CantileverBeam)3.2mM%Gﬁmaﬁwmr@wamwm

| ;ﬁﬂ LRECTE S R S, (Plan), W&l ¥ (L-Section) A4 T 18 MY (X-Sections)
' |
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e Hide i G = =T 43
Awe—
) ot 1 TIES (Size of Beam) = 300 mm x 350 mm @ free end and 300 mm x 450 mm @ fixed end
(i) <R H =8 (Length in the Wall) = 4.8 m
(ili) HET T (Main Steel) =4 Nos 25 mm ¢, 2 Nos, curtailed at 1.2 m from free end
(iv) eHA ¥e (Hanger Bars) = 2 Nos 16 mm (0]

(v) A BE (Stirrups) = 6 mm ¢-2 legged @ 200 mm c/c in the support wall and @ 100 mm c/efrom fixed
end upto 1 m length @ 150 mm ¢/c upto curtailed bars and in remaining length @ 200 mm c/¢
(vi) T&d (Materials)—M,, grade conc. and Fe 415 steel.

A = 1.37 <@l
FEEon 1.1 : T ST & emam WX sty (Cantilever Beam) & L-Section, tWo X-sections @id|
AFe—
(i) Y& U (Clear Span) =32 m
(i) @a= fR (Free End) W s e = 150 mm
(ili) 3T&& (Fixed) fR W F& 7% = 450 mm
(iv) *® = =gl (Width of Beam) = 300 mm
(v) & 99cH (Main Steel) = 4 Nos 28 mm ¢ with 2 Nos bars curtailed at 1.5 m from support
(vi) fere 8¢ (Anchor Bars) = 2 Nos 16.nim ¢
(vii) 38 B& (Stirrups) = 6 mm § @40.mm c/c
(viii) 3meg R W feafin (Bearing at Fixed End) = 300 mm
(ix) 9514 (Materials) = M, conc. and Fe 415 steel.

- End cover 4 nos. 28 mm ¢ bars (1 to 4)
40 mm <|‘ 25 cover

2nos. § 28 bars (1, 4) 40 mm
l‘ [' r $6 mm nominal stirrups ‘end cover

i \_(2 i i IR 1150
3 |} 400 b« 400 <« 400 —+f=- 400 {5 ©) T
o __..._-——-_.——5" 25 cover
< 2 nos. ¢ 16 mm Anchor bars (5, 6)
50 mte—————————150m >
\ Clear span 3.20 m

L-Section

Bottom line

Section on A-A — 6 mm nominal stirrups
Section on B-B

fax1.38
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8 1.17. AR oWoWo
Correct Place in R.C.C. Structure) :

Reinforcement at

A.BEAM
[ T
; = d
— i
I
1
|l ifer INCORRECT
1/5 span
L—
Ld .
Ld |_\ \ j——— Line of crack
. 4 — - d/2
I T - e D). ik’ dsfcers. 3 a2
|
1.5d
d/2+d/2cot (8) CORRECT
_JL___
fa 1.39
B. GRID BEAM
| 1
1 |
1 |
] |
| 1
| |
1 ]
INCORRECT
l«————— Closerings ————»
«— 1.5d ——v, ]-— 1.5d —»
T ; g =
I \, : |
300( \, / \300
1 : : | r
Tl l/ |

(

2 no. extra bars Hanger bars

Slope 1:10 SN

o7 1.40




Yafed Tiie Shshie SEAE %1 =g

C. DETAILS OF MAIN AND SECONDARY BEAMS
Secondary beam

/

—— e — ]

______ : X
A\
Main beam
INCORRECT
Secondary beam
«———— Close rings
<— 1.5d —’1 1.5d —»
T B 8
! ! i
300 \: N [300
| \ | 60 degree -
! = A E RN A
T - \\
Hanger bars Main beam

CORRECT
o= 1.41

D. SHEAR AND TORSION REINFORCEMENT IN BEAMS

Stirrups taken round outermost
bars spacing < = x1

. <=(x1+y1)4
~ It (x1+y1)

< =300 mm

Min 0.2% bd to control deflection as
well as for seismic requirement

INCORRECT /
1{“ -3 o
3
d =
—1
o |

Skin rein. 10 dia is required < 100 to
when depth exceeds 450 mm Note: D —d > 500 mm
(0.1 % of web area distributed \"“% 200
equally on two faces) t

_y DR v

i 1[ _..i
r— x1
CORRECT
e—— h —»

faz 1.42



46 vafem Wz FFe Try
E.CONTINUOUS BEAM

: e— Span/4 —ete—— Span/4 ——»

e
I7 —— |
L .
! |
| Span/4/ laSpan/4 ' Span/4—
: INCORRECT l
|
Span/4 Span/4
!
l I il 3 * -
L I
' |
i Span/4 1.5d ! 15d
: CORRECT l
o7 1.43
Continuous Beam '
L Span/4 <, [ Span/4 | Span/4 I
2 >l ~ | |
| - L
i T
| ' L : | L L :
) [ % [
0/08L 1 100% e l, %Crac 100%
: Crack A _'j,
L1 0.08L1 0.08L2 L2
| 2 ¢
INCORRECT
100% |
ekl 1 T — gy 2 o
. 4 g L [
| - M PRI,
o | L
- r
N |
L 0.1L1 1&0% \Q 100%
| JEINN
1
L1 L2
'1 . 0.15L1 N 0.15L2 .
COPRECT |

ot 1.44

okl




[rehs {8

F. CANTILEVER BEAM
(@)

Cantilever Beam with
Point Load

/ Shear reinforcement

INCORRECT

2/3d

CORRECT

_I Extra ties

Il/_
femt 1.45

(b) Cantilever Beam Projecting from Column

* _ Lo oo

/ Column
INCORRECT %
Not less
than 0.5 Ay Not less than greater of 0.5 Lor L4
la
| g 7
| 77
0.25 Ay
CORRECT




48 vwafoaa dife Sz gEN
(c) Cantilever Beam
Crack .
_ N\
\ N
‘ INCORRECT '
r— Ld( = ’
Close stirrups

L2

-~ L42 — Ly !"l—dlz"
fo 1.47

CORRECT

G. SLOPING BEAM

INCORRECT

CORRECT
fax 148
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- —— e e e — -
I

Crack

! INCORRECT !

feT1.49
. BEAM-COL JN-EXTERIOR
Spacing of
< lateral
' fies < = d/2
End region Col.
~_—Core
/
<> Spacing of -
lateral ties™| p= -
<=100 mm
N "
Beam col. junction-earthquake End region
region v
CORRECT
INCORRECT Spacing of
lateral . . " ‘
ties < = 2/d eam col. junction
4 y

fax 1.50
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J. STAIRCASE-WITH WAIST SLAB

v

— W L

a A

INCORRECT

Ld (min)

L J I/

A P 4

Ld (min)

CORRECT

K. FOOTING-DETAILS (INDEPENDENT)

“INCORRECT

fa=x 1.51
Column
1’ / bars
Natural Starter
Gl bars
i ‘q_
\ Cover to
starter
a
Ly
75 min side cover L
dt
E i, | | Min.300 .
4
Lot Cover 50 mm
CORRECT IF gr:;g rtr)ﬂlow
o 1.52
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°
(i) FiHR (i) TSR (iii) FATRR (iv) TEHTHR (v) STHEHITHRR
(Square) (Rectangular) (Circular) (Hexagonal) (Octagonal)
TEHIIE (TH-3FHR)
(L-Shape Column)
o 1.53
Ties in Columns
150 max —-‘-——H———I 150 max —I-—-H——-'
150 max
@ .)
>150->150 >150->150 >150->150
fte [t [

L

[

am] 7N
i G

>150
)
>150

Xl

150 max —-H

—H*— 150 max

[GLEEND)

Wil

E 150 max

& 1.54—Typical Tie Arrangements




Alternate tie

fa 1.55—Rectangular

Lateral tie

Y

Spacing

A

Main vertical
longitudinal bar

‘.S

Concrete
cover

+

&7 1.56

RCC Columns : Columns of square, rectangular and circular sections.

o)
)

,
F
®

<

<«

[ Double closed ties

L& _ 6. 0 9.2 9 0 e o

-9_0_ 8 e o0 3 9 o @

a_ o _Aa o o a o s oo

(a) Single-slab footing (b) Stepped footing

fo 1.58—Shapes of Isolated Footings

(c) Sloped footing




Continuous vertical bar, concrete column
with std. hook into foundation and beam

8 mm ¢ Closed stirrups at 200 mm c/c

Concrete column

Concrete shall be placed

on clean and compacted soil _\

<4—— 750 mm min. lap ///
s

Yafed diie s 9= %1 W=y

200
e mm

200 mm

l+— 400 mm —

: _I_80 mm

53

T i o T T T
fa= 1.59
Column
reinforcement
RCC footing

a7 1.60 (a)

Bed of lean
concrete
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Column bars

N JEEne
£
= Stater bars
Q
Natural ground = re—Cover to starter (40)
0 b 75 Kicker
..9 \ 4 Y
B B
75 B
Side cover ~C2
500
e
e s
o >
58
(&)
80_-;\ My g i R WL RS TR o b DO, 8‘
A
300 -
o —7 T (min) ")
Unless specified Leveling course above soil
use8 ¢ @300

Natural ground

%

(3 nos: min)

fo 1.60 (b)

Column bars

-

Stater bars

«—Cover to starter (40)
75 kicker

Lap Length

75
Side.cover
500 \
i T '
y A -
80-—.:| R A . R R R TR R . P
4 I 2 B b SQO ,_.{
(min.)
Unless specified Leveling course above soil

use 8 ¢ @300
(3 nos. min)

a7 1.61 (a)

150HC

oncrete
cover
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Sect:on

28 mm ¢ —»

CESESR())
§ 1.19. Types of Column Footing Foundation :
P
== } lof— —» ¥ j—
Column\~ " Column
axa “H——axa
Biis » Base
T
; 50 0o 9 ID _?_ M|n150m
o Ll — — e — |
(i) Sections
— —
7 7
/ // Ia L ] Ia L
— L ——f f— L —
(a) Uniform Footing (b) Tappered Tooting
(i) Plans

fot 1.62—anfer @ i




nair} v-l:-— p
Column st Aatep
ColumL' { e '[ =0
Base i Base
o T )
QQQQ’QQID _L_QQQ-—QQQMinwcm
le—— AxB — le— AxB —>| T
(i) Sections

2 M- T
%Ib %Ib j_

— o —f

—a ——] " —
(a) Uniform Footing (b) Tappered Tooting

(ii) Plans

fa7 1.63—Rectangular column footing

; |

P
/_- Column N i
[~ g
T
d=—>| l}— d—™
Footing
X T
]
QQQQQQI ooooooncm
f«—— Dia. —f |<-— Dia. —
(i) Sections
Footing
=] d |+ 5
7
)
\—, Column . [
|
(a) Uniform Footing (b) Tapered Footing
(ii) Plans
fe 1.64—Circular column foundation




Base

axa

_..|¢|._

.0 .0 0 0 0o

P— L —

(i) Section

/7
—

a

— L —

(i) Plan

/— Column

Pedestal

1o

|

L

|

o 1.65—Pedestal type column foundation

A

v

Yafe e e TEEE % iEn 57

Wall

2_0. 90 o o Faoting
NS

Reinforcement

& 1.66—Wall or step footing type foundation

Column

Slope of footing

_L 66(1—nm

u_ui.o._-_u_o 250 mm |
Bars in both way T

|
[ L "1
(Section)
Y
‘\\
4 =10 Nos-18 mm ¢ bars
L : i 1|
T 10 Nos-18 mm ¢ bars
L
N7
/
.
g L :I
(Plan)

fax 1.67
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Long bars

/

Column
g
Dowel bars V\ I~
Lap 35 ¢ ]
44 ¢ v i

e

l

o

Ld = Development length

Ce ¢ ®

—— Footing

Hook

Reinforcement

Hook

fa7 1.68—Dowel Bars

Upper Column ——7
y

s
o=

T

Lap.length
= 24¢

Main beam

Lower column

Long bars-\______\:

Secondary
beam

D

length = 24¢

Lap length

slab

Upper Column

1\ ; /TieS—______________—_-

Main bars /

14
b

[

41T Main bear

4+— Dowel bars

Lower column

fa 1.69—Anchoring R.C.C. Beams and Columns




250 M

250 M

Yafaa Wi e @l w1 =T 59

>
1
1
1
|

1
1
I
I
[
i

500 mm

4
ST =F 1%
— e e e e w w—

b r leel it el i bl . |
n

|l
)
!

|
|
)2

N
y

(=]
o
3
3
K2
V4

) 4

s

A

——16'No.s 18/mm ¢ bars

(Bottom plan of REC Square Column)
PLAN

—Slab line

il

|

m
A

]
|
I
|
T
1

"\ —R.C.CBeam

Construction joint

(1,5, 3)-
(6, 8)—

4

4 cm. cover

({

A\

- 3.20m

12d

4 Nos. 20 mm § bars 1 to 4

4 Nos. 16 mm gbars 510 8
6 mm ¢ ties 250 c/c

18 Nos. 12 mm§
bars bothways

300 mm

80 mm

SECTION
=2 1.70

»
C.Conc. 1:4:8
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§ 1.20. Some Important Points for Design of Column :

* Columns are vertical compression members of a structural frame intended to support the g |

carrying beams. They transmit loads from the upper floors to the lower levels and then to the S0i|
through the foundations.

¢ Usually columns carry bending moment as well, about one or both axes of the cross section, and the
bending action may produce tensile forces over a part of the cross-section.

(A) LONGITUDINAL REINFORCEMENT

* Reinforcement are provided in order to reduce the size of the column.

The main reinforcement in columns is longitudinal, parallel to the direction of the Joad and consisty
of bars arranged in a square, rectangular, or circular shape.

Main steel is provided to resist compression load along with concete.
Reinforcement requirements (Longitudinal Steel A_)
min A, 0.8% of cross-section.

max A 6% of cross-section.

The object of stipulating a min. percentage of steel is toymake provision to prevent buckling of
column due to any accidental eccentricity of the load onit.

For stipulating a max. percentage of steel is toprovide reinforcement with in such a limit to avoid

congestion of reinforcement which would make it very difficult to place the concrete and consolidate
it.

e Min. 4 bars in rectangular/square column and min. 6 bars in circular shape column.

e The bar shall not be less than 12smm,diameter.
e The nominal cover shall any casé'not be less than 40 mm.
(ii) Min. distance between individual bars
— the dia of larger bar
— 5 mm more nominal.max. size of coarse aggregate
. Si)acing of longitudinal bars shall not exceed 300 mm from the periphery of the column.
(iii) For rectangular column. ‘
e Distributed the reinforcement equally on four sides.
¢ Thenosof bars in a column are varying from 10, 12, 14, 16, of varying diameter.
o' Provide different diameter main bars i.e., 16 mm, 20 mm, 25 mm.
(iv) For circular column
e Provide 6 nos. 20 mm dia. or 6 nos. 16 mm dia. as per design.
e The effective length provide is 48 times the diameter of bar.
(B) TRANSVERSE REINFORCEMENT
e In order to maintain the position of longitudinal reinforcement and also to prevent their buckling
which may cause splitting of concrete. It is also assist confining the concrete.

e The diameter of transverse reinforcement shall not be less than 1/4'" dia. of main bar in no case less
than 5 mm.
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(i) The spacing of lateral ties
o The least lateral dimension of the column/16 times the dia. of main bars.
e Max spacing is 300 mm

e The lateral ties of diameter 8 mm @ a spacing 200 and 250 mm c/c.

-

§ 1.21. SLAB :

O F T T A TR F BT A G F w0 gH F o i a §  Fwerat 81w dan)
71 < @ = ) o= wd

W = W =l R w6 E I W @ (Flat Slab) FE £

Wﬁaﬁq@ﬂﬁaﬁ@?ﬂ%ﬁaﬁﬂﬁéﬁm(BendingorDeﬂection)@ﬁ?ﬂﬁm%ﬁ@
One Way Slab F&d § 3iR Vo ®ie 91 wEE { fo @t @ 3k A€ (Bending/or Deflection) 1 fawmad
# & T S8 Two way Slab F&d 1 Ut fuft =9 ¥F Fa (Columns) & GFFd § 3 W Bt R

f&= 1.71—1.0 M Strip in a Simply fe 1.72—Two-way Slab with Beams
supported One-way Slab

Beam/Slab Floor System

Slab is not integral with beams

1713
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LOADING OF ONE-WAY SLAB

<2

Unit Width Design Strip

fa31.74

o

Unit Width Design Strip
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1.

2.

10.

11.
12.

13.
14.

15.
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TR Ly
@ﬁm_l‘x

&7 9§ (One Way) W9 ¥ &4 Weler (Main Reinforcement) B T % THMAIRR STell STl §
qg S TS F WHARR STl T Yee faato T (Distribution Steel) HESTE B

if>2 ® @ S/ One Way Slab F@7| 37991 9% two way slab FgamaT|

&g A w (Two Way Slab) ¥ q&q Yo (Main Reinforcement) SHI 0% (Directions) - A [

SR

. 23w ¥ aig ¥ N F @R (Held Down) 75 T ¥ @ fiFar oW 361 ¥ faes U39

(Torsion) 1 WYferd T & fod sifafieh. W@ (Reinforcement) F1 Sagaeal erdl &l

. 1.5.456-2000 % FTER &iF F ARE, UC F T F UG W HR A R

m= 18
d= il G, =35 N/mm?
V085 x b o, = 140 N/mm’
s M =085 bd
3 5 kN/m? 9R & f& 98 40 mm/meter span®
T 10 kN/m? 9R & f&@ 98 60 mm/m-§pan
HYRUE: TS &t 1R 90 mm ¥ FH FRIEE- Wizl wid ®i y9El A & ol Fa AR A

Y Sfed STeRY T2 1 H S Fehdl ®1 JAGH el A WL d = 1/20, 30T (Cover) = 20 mm,
991 B & AM/2 % IR S TFT6 mm TN F S TE WAE Al J6 w1 S Gehel 2

. T2 (Span)—N9ret UrE (Effective Span) #1 T = Y[§ T (Clear Span) + i« =i JTel W 1¢a

Sl (Supports) ¥ T4 ¥ Heg F g S ot AW A, R I =il

. WaeH 39 (Reinforement Steel)—HYSD aR & fAd =[aH 0.12% a1 M.S. SR % fo 0.15%

foran < 21

. I=4 AI9AE ¥ & ¥ Aa9 0.24% Wi, B9 B wE A Tl W 8

e (#F FAHREE & 1/8 W ¥ Afkw AW R T W WA T FA A

T Waer ¥ frd 6 mm A 1 W A T FT =fed FE TATA 3R SAIL 39 95w 3
T TR € 9e WEE oW € S ufe w) H A R

& T ¥ e (Spacing) F 3X FHE TEE A 250 mm S o FW & T e

fqau B (Distribution Bars) & ferd atfeeha™ 3T (Spacing), SX W¥Teh &R (Effective Depth)
I 450 mm S S FH B T A 2

&g Yo (Main Reinforcement) ¥ ford WU 15 mm ¥ 20 mm 1 e (Cover) 1@l SIran (4

TF ¥ 9% g (Alternate) &3 T bl R (Supports) % U HIST (Cranked) S Wehal € A1
180° W FFARY % Trg Hrel ST Gl & IR q@ I W Wi F I wq1 e wwn 2

9 ¥ Curtailment and Cranking ! = faa 1.76 # <wiar .
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— 6 Nos. 8 ¢ U shaped bars in each layer
LJ5

Y 10§ @250 c/c

T fuiz

=~ 10§@200 cle

= z
T 1 I
L/5
Y v
fe >
P L[5 4500 R
Bottom reinforcement plan
Lx = shorter span 10§400c/c 4Nos. 8F

150

Brick wall 10¢250clc Clear cover
20 mm

4500
SECTION BB

C = - {1150

— 6 Nos. 8¢U shaped bars
top & bottom in 4 layers

SECTION Z-Z

43 1.77—Torsion Reinforcements at Corners
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Typical Detailing of Slab

el
_ L_ Distribution bars Main bars
Section-BB
< -
[ Y P I I |r ________________________ 'Y
T | -
| g g
I S0 2
j 51 | 2
5 | | Details 9f rTialn bars | B = g _5 é
® ! this line 4 = E 51 &
L—__“_‘“JD_-_- I (REEHE S T e a———_ w £ =2
OoTe [7; = o
== : oE <o
Ol= i (] O
s[E | | Specify thickness i B
% g’ i in plan §
+ | | o
o|® han
Ay C‘I | | JE
Y R i ik o il L i T S R T y
| N
<4—| iy
-t 11 >
PLAN
f&=.1.78—One way slab
HO < LY —
o ] Dl
n
o PdLYY = || === T { e et e - 4
- ] , o |
|4 1 Bars in shorter direction shall
£ [ be placed below bars placed |
= ' gl N / in the longer direction |
4 I 0= ’ 1
a m ] g 1
N @ R~ Specify thickness I
° =z b 2 in plan !
£ v 0O 1 FO P I x
3 q< £ I 32 | i
5 9 I 0= Detail of bars in shorter direction |
= ot =L
F «n —
s A LA =T | A
° AL,
o e %5 L_.___'!:'r'._. S | ISR =T S J .-J
4oy ! ;"I— !
o . - R | N |-, S I !
.y ¥ .
I Bl
Cover PLA
Q 15 c¢m (min) Ld/3 N

"'J— 05Ast_~ Distribution bars (2 bars min)

P
pi2d

Ast
SECTION-AA

fa 1.79—Two way slab

Bt
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_..A
E40:over
| 1 230
—_— Bt e s e din b B i i | it 1 —_=
l = 1
-L ] 0.1L=300 !
| - I
1 : !
| ; I
! Y \ i
! 2 Nos. 240 clc (distribution bars) & 200 ¢/q (main bars) ] i
1 I l
1 : !
| I I !
t I ] o
| ! | g
B{ i 150 slab thick ! | B
-—:”_-_-___'_'_“_'—-—-—-Sj-_._l-_-__ ***** !_ __________ _____-4 ________ _:-_
: ]
1 ! I
I ]
1 ! !
: 1
| ! !
b AT, _ A 8 L1981 S . Vil
| 230
" 70§
—bA

104@400 c/c — — Distribution 8¢

(1 @ e PR P N e | -1-15?

7 e > ]
" w 10¢@200c/c ;_B;ig@zz_so gk
— Brick wall Main bar istribution bars

Clear cover 20 mm

YN\

D

SECTION A-A

{ -_1150
T W s S sagzso e

N\
Clear cover 20 mm
10§ @200c/c distribution bars
SECTION B-B

fa= 1.80—Reinforcement Plan. One Way Slab
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le— 1150 mm —

Torsion
steel

—16 mm 6125 clc
12 mm ¢ 14 c/c

12 mm 280 clc
le— 1150 mm —]
T
Al s
' v
] ) 4
AR
L T
% '
£
(=]
0
S
¥y
1

5.50 m

[«

——10 mm ¢ 250 c/c

r— 1150 mm —»]

Bottom Plan
8 mm ¢ 200 c/c
——12 mm §-140 c/c \

, a1l

<

5.50m \ j
\_ 10 mm §125 clc L-W

X-Section
fo= 1.81—Two way slab
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{ § 1.24.R.B. Slab :

6 mm ¢ bars 120 mm c/c —

Bricks (20 x 10 x 10) cm

- N
/ C
/ 150 mm 12 mm & bars 220 mm c/c 150 m /
Z 300 mip 4 3.00m 7 300 Mm%
Section X-Y
C. conc. 1:2:4
in Bricks gap

E\\\\\\
:
Fjﬂ

/
Eth—’/////
7

lt_
7.

//,
:/,‘E
Z||

Z//:

NN [//

S @éa@ |

L NS

01

N2
m\\\\wl'

N NS

////
NN
‘M
:\mm:’////,

NN

T

[ SN

B N\

TR

/7\\\\\\“
W/

2

hars 120 m

<)
3

/)
=

N
T
'

3.00m

Plan

Inner wall face
(Dotted line)

 fe 1.84—R.B.Slab

3 (One Way) Hdq &d
77aﬁl'é'|3'€ﬁ5 SR Th 91
o e (Hall) 7 m =g T 11 A
gl e : Structural) FE g3, fame ferd f=1 =l fea

% qeg @ A #I 30 =3.0m.

5. i @1 W€ (Span) = .7.35m

3. dar @1 Hierk (Thickness of Wall) =0.23 m
4. <a e Y (x-section O
5. wspie Us (Grade of Conc.) =M

f Beam) = 230 x 450 mm
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6. = (Type of Steel) = Fe 415

7. & & (Clear Cover) = 20 mm
8. T 31 Werd (Slab Thickness) = 150 mm

o, <iw F TEE § B9 F Ao WA & qm g % =R R Gar 71 (Beam depth is inclusive
slab depth. The Hall is having walls on all 4 sides)

10. fa0 & TF W & "I Yo (Main Reinforcement) @ end span = 8§ mm ¢ @ 100 c/c

11. =X & TWA/ATel ¥ Y& W& (Main reinforcement in other intefior panels) = 8 mm ¢
@ 200 c/c

12. |4t SRR W FEOTHE FeeH

(Negative reinforcement) @ all supports = 8 mm ¢ @ 200 c/e

13. fa@w ¥ = 8 mm ¢ @ 200 c/c

BCl ¢
e o oo ol
- 3000 > 3000 - 3000 > 3000 —»{ 230
=’= —fpet-
T 1 T 1 T 1 i
11 14 11
L i 11
I 11 11
11 11 I
11 . 1 1
11 Dist 8 ¢ at 200 c/c 1
11 1 11
* T T L] T 1
] 1l 11
11 11 11
LI | (I
% (| % i1 "8 11 ‘8
o LA (=] 11 o 11
= r I I & 11 =1
= b o b o 1 = S
11 m i © 11 - o
305 @
gl M iR - R -
— frmmpm— ::ICD
1 1 T
sy 11 11 11
I o 1 4
I [ (|
11 I 11
I 11 11
11 11 11
11 11 Ll
11 ) i
ey o T
230

T 1.85—(One Way Continuous Slab)

__—-——_——_"‘——__'—-__
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(RETAINING WALLS - CANTILEVER TYPE)

§ 2.1. ¥&EGAT (Introduction) :

T veid S et e W B € 3R W e 9 W fek e ¥ ormmd O © w9, o, St firgt
71 fagt %1 9 (Barth Fill) 34, #1gen 31fE & U&4 & fod a9 7 e 5 Jfaurs <er S8
T H U B U F S S SeR 9 S 2 39 99 (Dam) F AE-feIr S 21

yfauRs dar € o, Ter o, FHie gar yafod dshig @1 aqrd A 21 39 dEr °§ He &6
WE W8 M IS 1 T agdl Al & ETT THH el A2 Falh ded odl 21 SaR & WD W i
3R aTen Bed (Face) MG SEAlE (Vertical) a9 el %etsh @1e] (Slopy) &l Sl B

HfaaRe R W gE&aa: 3§ YHR & < HE w2

(i) SER # @E FF IR 99 TG H 9 S U (Heel)F R 3 81 S 3 S A9 9 3R

w4 FA § T YR TG F 9 TSI (Soil pressure) TR Ft IR HE L@ 2

(i) SR % 93 R g (Back fill) 941 3fUUR (Surcharge) % HRU A aem o, S &faw
_(Horizontal/Lateral) B 2l

T

<+-—— 0.3b

Py

Filled Material

s

\
A\
\

b >

fax2.1 —Diagrammatic Representation

73
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Cantilever Retaining Wall

——— o, A = — oy ——

%
Stem

Filled Material

>le
)
%

!
Edj

Heel

B \ Shear Key

L K
X g

fax 2.2 J

§ 2.2, Wiaae G & TSN (Types of Retaining Walls) : |

i 99 H9URe daR #'SEE6 m 9 8 m T A ¥ & A WW T4 FfEM (Stem and Footing) F |
SR W B.M. 9gd Sl & o & e fe Cross Vertical $19R Wfiures daR ¥ amy 1 8 &7
T R

afe et S % S T ¥ o< A A0 # oi A Frar T e G s G @ T
Wfaure S Fed ¢ 3 °afe Cross Vertical EaR Tg™ (Toe) HIEE ¥ 591t &1 T SR # g2 dar
(Buttréss-Walls) ®ed €1 [Fig. 2.3 (d) T (e)] ¥ zuih it 2

Rl & é‘q‘él (Stems) ¥adq (Continuous) B4 & f1= Buttresses a1 Counterforts gRT ffaa =@ |
W |ue fFan Sn 81 98 =i (Internal Distance) WAURS R # B9 F S F s q oqrer 9
G T@l Sl {1 qea AaR (Counterfort Wall) T IURUA: ST 1fr Bran € wRifs 7z syads o
2 3R ¥ Buttress Walls %1 e s it 71 SRt 991 7Q1 F 31X <o T & |

| T St ST (Buttress) 1 T8 F3=THI (Counterforts) ¥ 314% 21t £ wify 3} Fe F TR |
'éi S Over Turning mo-ment & 3R guiteA (Compression) ® T & s Counterforts shie & a1 g
g iR g (Tension) ﬁﬂﬁ?ﬁ?&ﬁﬁ%iﬁﬁﬁﬁﬂaﬂ%mﬂmm (Stirrups) & gRT S19AT aﬁ?ﬂa“
& W §) Fefi-woft oEd el WfquRe <R B Buttresses a1 Counterforts 3 fordy fesmgw farar < 8 I



Minimum
frost-free
depth

R
(a) Gravity retaining wall

W AU de 75

Stem
. & Shear key 8 ‘ o S
T, }_l. < od ., ;,F_*,.
Toe
" Heel
(b) Semi-gravity retaining wall (c) Cantilever retaining wall

- buttress
Soil
Shear key NN 5 -]
—— Shear
o key
Toe \ -
Heel Counterfort Too ¢ Heel
(d) Counterfart retaining wall (e) Buttress retaining wall

Heel
(a) Cantilever wall without a toe

f&i7 2.3—Retaining Walls (a, b, c,d & e)

Bridge beams

Toe
(b) Cantilever wall without a heel (c) Bridge abutment

fa3 2.4—More Retaining Walls (a, b, ¢;
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§ 2.3. Teorar &t o :

w@nﬁwﬁmﬂwzﬁm@ﬁwwq@mﬁmﬁmﬁgﬁmm%nmm
=1 v 1 9 @ e —

(i) ¥® B.M. 941 S.F. & Wiy & ol g5 e =g

(i) SR = et (Over Turn) & =gl

(it)) IEX R Afehad @ g1 A R guar ¥ o1 T8 B =i

(1v) aﬁﬁm (Horizontal/Lateral) g & FHROT AR I GEHA A e (Slide) Tt =nfea

§ 24. W WORE fARX & qET TeH q91 G GG (Main Partsand their

Functions of a Cantilever Retaining Wall) :

SurcneS%
Stem ¢
AR AR AR
i3 e
V(\(lgeggr)n hé;l:z Filling Construction
(horizontaly) k // i
Ke 1, 5
y = H
G.L. R l
7/ V2N / AN
T t
_—
oe N k
Horizontal \
/ Heel

slab

fax 2.5
wahT (Functions)—

(1) R (Stem)—7€ I F TR (Vertical) a1 Tl 91 2 I 3793 T w9 veref (Filled Material)
FI U TEA | T T A SR W F W qoqqeF A6E (Fixed) W 31 g fee
Ftelier wie® ate fem s 2

7)) anmﬁa(BaseSIab)——agﬁ%ﬁﬁqwﬁaﬁmﬁ%wh%ﬁmgﬁ%wﬁ@ng@mﬁ%@féﬂ
@1 S F HH FE T T-AF R A AR A R @ ¥ @ am S (i) TS (Toe)
(ii), TEl/ae (Heel) |

(i) WG (Toe)—7e YR I F1 T©H F A a1 Ber 91 2y 3 Ig W FI 375 (Subsoil)
ﬁﬁﬁﬁmgiwqﬁﬁwmﬁﬁmmw(Up—wardPressurc)W
élmﬁ:ﬁﬁ?@?@(lnverted)aﬁﬁmﬁaﬂﬁmfﬁ?mmﬁl

(i) R A 9L (Heel)—T7 R T 51 L Y el o § S o 7 o A DA F A
0 W FW ¥ W €4 F 9K (Down-ward Pressure) 991 9eft ¥ 37979y (Subsoil) F |
ST 3T Tl €1 g S Tl RO (Resultant) SR F A 9 6k 5 @t
mmﬁﬁﬁmﬁﬁﬁﬁmwélﬁmwiwﬁwﬂmﬁ@mww |
&1 T-3TT 1 SR R F G Ted 52k (a) =W (b) WM (c) M/ =51 feoed w79 @A
1 wifa fomar S € ok wr o e @i #5 ae d e S 3 T U9 WfauRe daR #Ed
&1 ¥ FHR LR F1 AR # i 5 AR (Cantilever Retaining Wall) 8 31 |



g SfauRes ER 77

(3) ©E 8% (Weep Holes)—auf =1 Uit s w1l 4 frwan o1 s & o) SR W oo aferst @t
S &1 58 T e % o R fiog o o ¥ R e S g8 o 5 m ae S
70 W 2 m Tl Wl 21 R % @ w1 freer w fen € aifs o T @
® @ R o 9% T 3 T w1 W= A Frwa s

(4) WER S8 (Expansion Joint)—R.C.C. %! ¥qura diam A &ifas 9 Sl e 5 9m ) 3w e

WA F Tl & T A0 HEAR S 10 F 15 Mo F srret T Fd T F1 T W F) M- TeeE
¥ W fean v

(5) @I (Cover)—IfdURE TR ®I ©H W gz F1 50 § 70 mm 3T TH-Afed A T %
FROT B W AT 7 T2

§ 2.5. Cantilevered Retaining Wall Terminology :
Cantilevered retaining walls have unique descriptive terminology as.illustrated below:

Upper grade -7

2 Vi
Sloped backfill \5 i~ 4
_2~ Surcharge load

Stem Gt

Principal reinforcing

Temperature/
shrinkage reinf. .
(Horizontal) \ }
Backfill
Retained height
Keyway
Toe bars Baer

Dowels

Heel
Embedment ¥ +‘ >
Footi
l 03 ing i P Heel bars

* T
: l«——— Footing key
L. 1

{«——— Footing width ———»

faa 2.6—Retaining Wall Terminology

§ 2.6. Wiaas @G Ut ST a1 (Forces Acting on a Retaining Wall) :

() YT F HHur Afe qE—daR % WY W T B 21 A" F WE gl g1 AR F R |
S g f)

W%F{:{@?{(Theow)% IFER R ff TR ‘A’ W Gihg (Active) T =p =K wh
1—-sin ¢

SRl K, = Coefficient of active earth pressure = :
1+sin ¢
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1-sin ¢
p,= wh -
¢ 1+sin ¢

w = Unit weight of back fill
¢ = Angle of internal friction of back fill (angle of repose) and it is zero for water

39 YR <19 3@ (Pressure Diagram) Wﬁwmél o %a O’ B T Py
TR YA Al Fol S H VSRE H <

Y Pressure

‘ /\\/ diagram
\

H/3 X

Cantilever Wall
(detailed force)

Tension surface

/ Pk S
P ~ =
// -
/ ’ //
/ P 7 Rebar (reinforcement bar)
“ I'/ / (placed on side of tension)

7 ,’ ‘/’__ Bending tendency
/

/ / / /

zZ = ¢

/l'

////:Hse’ir %5/////

\

ZZ

o
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l _u
o F T, Pﬂ=;xHxva(1 Sm¢]xl

Tg T ER % F FTE W FE T2 S W C.G. R Y oA T TR H g
A R TeA (Over Turn) & R F1 3 Ht WE TWHMH F1 99 F4 1

Je—avad W & 53 77 M o 2
(ii) SR FT TE FT AX—LR F1 IR 79% 6 55 (C.G.) A 2 g2l A2LH! FAR F7

1 98 WRV/FA SR Hl TeTE Q91 ST W ¥ fo0g w1 © iR feoa Yo w31 S W R e
FQ B

JoR & FEAR Hew § T b G H g0 G G W B S e

a* +ab+b*
3(a+b)

a @1 b AR H WY T SR W ASE £ P, T W F IROTR (Resultant) R €I

7@ e Fi fora & fod g7 omavgs 2 fegitandt ‘R 9 far @t s1uR e (Base Width) ¥ 218
THE =IfEa

(iii) T (Heel) U WA & WR—UZ (Heel) W Hfefaar w1 81 21 fwem wR sft dam 1 qoe 3
[ | Thal 81 S R F1 R 1 Gerds gl 81 98 e a9 C.G. ¥ 2 F oiX w1 & 2

ER & R § fardt. ¥R +.979 Sfdael (Tension) 39 4 81, 39+ ol 98 oavas € f oftomd
T YR F gy faRrEam d TR

T R SERE G F fag 0 ¥ 7 e W fag ¢ W TR S @ 99 OC Wi st R # sehsa
(Eccentricity) Fgeram, fd ¢ ¥ TERE F0 & 39F FRU aR &I el W §99 @ daa 78 @R )
AR Gan Al R @ aE dFa SHETH ad W F R = @i -

X =

Cue-l:me<%,w{awmﬁ3@mmmmél

W I 6e
pmax=_b_ +_b-

w 1 6e
pmin':'; —7

Case-II ;: 5 e> .’.’.
6

W p i TEONEF B A 2 AMT AER F A AR T A W (Tension) 3 B #1
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§ 2.7. AU & WY A\AR Backfill with Surcharge) :

T R AR T 9 w2 & o o we F deE F wo @ whan A W AR g
T 9 W9 W e fe 2 R

ps=K;x W,

W5 (Surcharge)

RN

;
Z.

.

Wall :
Pressure diagram

Ps

o729

§ 2.8. BT § WX (Backfill'i§ Sloping) :

oA T WE F1 T FH(Stem) W WY Fa8 F THERR
Bl p~K,wh

2
K , cosa'—4/cos” o —cos® ¢
= cos
a

cos o’ + \/cos2 o - cos® ¢

o’ = 8fdS ¥ qUE F T F R0 W WIS B0 f w2 T
K, = §iFa a1 <@ F I 2

-
-

-
- !
- ia

s S

fa=x2.10
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§ 2.9. T YfAaRE AR & ge@i & 919 fAgiita #1 & @ (Thumb Rules for
Adopting Size of Different Componerts of Cantilever Retaining Wall) :
e Tagrl 9 ST W N ¥ s organ srerd dt W i s F A e Toeeh
3 ferd ST W1 T 2
L. 4R F 9 SR — AWK W F e R Y w2 F W a6 B pol SuE ¢ W H 8 REE
F T T
2. BF (a) WY W FeE = 150 mm ¥ 300 mm
(b) EX W 9reTE (at junction of stem and base slab)
=H€ﬁ?;'l'§4cm§lﬁlﬁ0ﬁqﬂ*ﬁ1§+‘\’ﬁﬁmm
3. SF R SUE (h) =H ¥ A MUK R F Al WE oG F S G el
4, SUR T F (a) FSE B=04H ¥ 0.6 H a2 0.6 H ¥ 0.75 H Tt =t SR & ferd

(b)M:é‘rraﬁﬁaém% q % qgr 300 mm S S s RN

Top
TR RN TN N 7R
- Stem
Quter face
< Innerface
h Filled Material
H
< 0.3B +
i .\9'0°
0.4H :
Toe Base slab Heel
v : E2
| B =I
I |
fem 211

5.2 WIRM (Toe Projection)—3J8 g q i:i @ T 9% WERUE: 0.3 B o4 Bl
6. Fa F TewE—IHT g ¥ FeweR W €
.
1—sin
Dmin = ﬁ(—:.;?] = £XK3
w 1+sin ¢ w

p = &1 Ft Safe Bearing Capacity, kg/m*> &
w = H&1 &1 ¥ (Density), kg/m® #
¢ = Tal &1 fasmH S0 (Angle of Repose)
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§ 2.10. W& iqee S & fSTET & T (Design Steps for Cantilever Retaining Wall,

A. 3994l &t U (Dimensions of Various Components)—
(i) TR (Thumb rule) ! TEEA H B G991 MUK g &1 9t 79 79 <

i
1
i
B. far &} feorar &1 sitar (Stability of Wall)— 3

(ii) i’ﬁm‘?lﬁ@ Sfet e P < wh” [l—sind)]
. 2 (I+sin¢

(iii) AR F TH Ho w&TE o g, 70 oA, T qd Aa W AT F g w)
C. &ar & fafas sraaa) & TSSIET (Design of Different Components.of Wall)—
(iv) W (Stem)—=H & e it w sifusay

33 P
BM = wh” (1 bfnd)
6 \1+simg

w = densityof soil
h = height'of stem
¢ (= angle of repose

VU F YR T ISR, o= - L L
0-b  \1.2x1000

(v) T AT 1 HoTho Fd e AR Dl % O 991 A=l ol i) S 1 T 3d T
300 mm S S FH B o =ty

(vi) ¥H % g% AR 3R BM &1 97 35 § &9 21 & 98 ()13 # R A ued 2 3 SR A
WE S H, 9= F ot F9 w4 @ =)

s #0.75 h 1 T R THR T (Alternate) F12 < S §1 5% a1 0.5 4 W T: THITW 6
A i

AT R % AR Y L, dEE aF v T et S =i

(Vii)aﬁmﬁm@m%ﬁaﬁmwwﬁwﬁmﬁﬁaﬁwwﬁmf
TR SR SfuE g 120 W d A oo Doy F we @ weh T

(viii) @qﬁmﬁa@wwﬁaﬁg,m@waﬁam|Wﬁgooqﬂhwﬂm(%e)ﬁﬁﬁ
TF o S S wE

(ix) Temwor @r amg 3‘@"‘6 (Distribution or Temperature Reinforcement)—ag & & o i
I AT, aﬁﬁf (Horizontal) STl Sl §1 39! =Fam a0 e e W A 1 (Fe 419) |
0.20% =t STt %1 399 L % =9 9 e 9 T S 7% el T werw (Face) T 7 SO

@qﬁaﬁaﬁmﬁaﬂm—aﬂmmwm%:@??‘r'ma?msam%OmmGﬁ*ﬂ“[
& ST e f
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(x) foraror Bl @t ATgAT 9 Afaih FEAE— 909 o 95s o faau 8¢ 976% aR (Binding Wire)
# T ¥ T 971 T (Main Tensile Steel Bars) q &g @ St B
(xi) ST Al Tee # faaer s A S F T 10 mm ¢ SRR 9 @ 300 mm c/c W S S
Tl 2l
(xii) MR W & feagT—ae Fr 1 i & fesgA faan s 21
(a) TETH (Toe) TEsme"—
T | A= ¥ g1 & AffsharcHs g« (Up-lift Pressure) Rl 21 I8 9 Invertéd Cantilever Slab
mmm%I 39l Bending 3T T 3R BN & 991 Tensile Forces 9 ﬁmﬁwﬁ% 2
BM. ® TR § W F 9R FI Bie KA S B.M. I TUEN Fih FHA To0s a9 7T S
o FETe ot ST 21 T8 o9 Yeed U Wi aet | el S|
RyeROT TETE (Fe 415) 0.20% =1 X A T w06, DI &1 A, agharue Feifa fFa 1 wsha 2

(b) WE/ VS (Heel)—Te Tid W A T Fd X &l
(i) = ¥ 7o & Afdfsearcas <@ (Uplift Pressure)
(i) g TS H = H IR
(ifi) e W % S o gt @ o verd & AR A= ) e we 21 S ot /e A w5
FA T2 W o W i F e (e F A 21 T Hgha A B e e @ e
T TR T ¥ S0 9§ S EihE| T8 T 9 S0 & UEe # Sl 9 @l
T T 1 AT S (Fixed) TR 0. 31U%ad B.M. % 38R W 910 1 S Gl g1 ARG A
faffedl % STER el 1 = a9 SEeh AN fHE S|
quR g T ot o9 S 9 HaT S5 el S § S9! ° e o i UM % 0.2% o W
THA €I
Ae—TEH (Toe) AT B faaeyl seama < 1 IR T41 R (Heel) oM § T 1 AR H&I 300 & H
T e ofeea, STe S|

Main bars @ 300 ¢/c

Nominal diameter distribution bars

Weep holes Hardcore or rubble as filtering

material to weep holes
Nominal diameter bars or welded ___{

fabric to control shrinkage cracks

75 mm dia. weep holes @ 900 c/c

Drainage channel Main bars @ 150 c/c

Nominal diameter distribution bars

ey Lean concrete blinding
Binders to e |—
beam 4] ) e :
(stirups) ‘wdd— Main bars Nominal diameter bars or welded fabric
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TYPICAL EXAMPLES

Example 1:
200 mm
- e
A
— Distr. bars 12 mm ¢ @ 200 mm c/c
— Main bars 22 mm ¢ @ 400 mm c/c
Curtailed
i~ ¥
, — Main bars 22 mm ¢ @ 200 mm c/c
Distr. bars
10mm¢ —
10 cmc/c E
[
L
mn
Extra vert. &
bars 12 mm —, £ ~— 400 mm
€ 30 cm cfc  Curtailed 3
- ™
— Main bars 22 mm ¢ @
Cover 50 mm—f* ¢ 100'mm'c/c
@
n E
«— Distr.bars 14 cm c/c 2
750 mm o
e > < 165 ————» l
250 mm)|
f—— _yvYy
e le— 400 mm —sf«— 400 mm —
| k200 mm->}«200 mm -}« 200 mm->| =
22mmg

|300 mm' L 12 mm € distr. bars 200 mm c/c

16 mm ¢ main bars 100 c/c
16 mm ¢ distr. bars 250 c/c
16 mm ¢ main bars @ 150 c/c
Section
(a)

Main bars showing curtailment

Elevation (lengthwise)

(b)

fa7 2.13—@ & b)
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Example 2:
250 mm
fe——
Fy .
=
(8]
wn
[s)]
™~
22 mm ¢ 480 ¢/c
2
[&]
(=]
S
e —— 10 mm ¢ 100 c/e
8 £ !
b
£ *+—— 40 cmucover
g E
E Q
L ——"22'mm & 240 c/c S
e -
E
E
©
0 Y
A
22mm¢g @ 120 c/c
£
[§]
Te]
o
250 mm 18mm¢ @ 120 clc
fot—
A v 0 p r—16 mmg @ 150 c/c D
i
E
Toe Heel S
X X B
X
B [+ 500 mm | G
600 mm —»fe %Org e 2500 mm >

16 mm¢@ @ 150 c/c
16mm ¢ @ 150 c/c

fox 2.14 (a)
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ey

480 mm 480 mm 480 mm 480'mm

E E E E
E E = E
o (=) o (=]
< < < b
(o] o N o

g E =

= E £

120 mm

(Cantilever type retaining wall)

fax2.14(b)
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Example 3: 250mm
T l o e
£ —— 20 mm ¢ bars @ 300 c/c
o
o
N
—— 12 mm ¢ bars @ 140 c/c
Y
4
E ——20 mm ¢ bars @ 150-c/c
2
E -
<
©
Yy
a4
=
=
L2l —— 20 mm ¢ bars @ 100 c/c
E
(=]
<t
™~
16 mm¢ @ 150 mm clc
20 mm ¢ bars @ 100 c/c
12 mm ¢ bars @ 140 clc—l | | r —20 mm ¢ bars @ 140 c/c
|
Slab ——» 350 mm
=1 .
216 mmg 140clc  50mm :
——— 11m ——>}«0.80 m—>i« 24m >
. <+—Heal
X-Section 800 mm beam
12 mmg
@ 100 c/c _‘_
400mm

fax 2.15(a)
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E E

E E

o o

= o

1) @
olo
o

20

20 mm & bars @
100 mm clc

|

12 mm ¢ 140 mm c/c

Heel Beam

fa 2.15 (b)—R.C.C. Cantilever Type Retaining Wall
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—— 12mm@@ 180 c/c

Weep holes

—— 10 Mm@ @ 140 c/c

Back fill

Stem

12mmé@ 90 clc
) 16 mm¢@ @ 190 clc
Too— 10 Mm@ 120 clo

L N

L Heel

T T e e e e = - ]

T™r 1" r1rr17 7 r1-rrr1rairT

q.-‘_._._#_. ,—:f—- = = =

& & & ® o & & o ®

— 10 mm¢@ 140 c/c

q_
1
4
4'

(a) Cross section of wall (b) Longitudinai section of wall

F——————-—
—_—— e

- — - ————— i — —————— = —m —— o o ]
¢

(c) Section plan of base slab

fe 2.16—(a, b, ¢
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Example 5:

Stem reinforced as :
cantilever fixed at base

Main steel

Distribution steel

Shrinkage cracking
control steel

Base reinforced as

cantilever fixed at steam _
Drainage channel

AAH1EERARARRRRARRARRARANANNY \\\\\\\\\\\\\JAW ]

Lean concrete

Toe
reinforced —}
as beam
Binders
(stirrups)

I— Distribution steel

L= Main steel

fe2.17—Typical Reinforced Concrete Retaining Wall

Example 6:

___———50mm @ 600 c/c

10mm§@800cie — L dl  — Seeteg ||
]

SN

20mm @ 300 c/c —__|

20mm ¢ @

300 mm cic

L

— 20m —»
L
b

I

20 Mm@ 200 c/c iy

L3
Lm mm ¢ @ 300 c/c

SECTION
ELEVATION




Example 7: Counterfort Retaining Walls

Y Afaurs dan

Straight face —————4

?ase andstem __ |«
reinforced as slabs

AN

T e

Steel in back face occurs at counterforts
only and extends for one quarter of the
span on either side

Counterfort

Main steel

Distribution steel ——— 13- P

Weep holes —-'_-

Battered back

Hardcore or rubble asfiltering
material to weep holes

Steel in top face occurs at
counterforts only and extends

for one quarter of span on
either side

r Blinding

Mainssteel

Distribution steel T

fa= 2.19

91



it Sier wwEw &
(OVER HEAD WATER TANK)
— l—_-—-.i_"‘*-

§ 3.1. 9&TEAT (Introduction) :

3 2fral 9@ AUSRY F FE A 1 79 A W TH T A W G SAE WA A qf
I e WATE BN SUNNAISH 9% 9 Whl T R (head) ¥ SraleHEL-S 3, T 7 AR |
(overhead or elevated tank) Z&h! Fgd &1 f5 2 it B9 (floor slab) TR (flat) Bt & & 37 A atfs

=6 B W fesE | aAfas 9 ot @ S et vt 21 sEife Swehl wa e (Dome shape) TR
St 21

WW%W@WEW%@Eﬁ(zones)ﬁmmmgammﬁi%%ﬁ@ﬁm
& F WauE foa S 21 U S 9wl ¥ fod @4 dfRdl @ feiw e # S wH W) R e

§ 3.2. 2f&AT & IMEHNR (Shapes of Water Tanks) :

el et st TR & s 1 gehdt €1 SfRal @ A g, i, aieR S SAEaER 9]t
aTRfeal H STl S €1 MR SRR o fetor sifres € @1 = () 3T AeEe W o (i) o
FE FA T WS T T 2 AR T@A W R 7 ER F R W e H afud gRT @ ¥ (i) |
Ay ST Bt B (iv) TR G W FH T B

FHUIRGT (capacity) ATel o1 STIAHR I7 G6R S A 2 aqf%wﬁmaﬁzaﬂﬁmm
St #1 MerER fwdl H g § TR a9 W R (staging) W @ S R

ogl TR fERdl ® T/ TEEA (donie type) B R

TR E FAH W At @ R o T afes wmedar @t 21 59 TR # WEE (conical)
IMYR TAa aTelt et Hl §9 (Intze type) THi ed &

§ 3.3, HWael 2l (Surface Tank) : |

@ 150 mm W AR W F S B W Teh SRE ¥ ATE &1 0.3% Sae T
(reinforcement steel) ST 3fad T&dl 81 SMER &id & A= M-10 3 1 75 mm 100 mm Tt Fshie (lean
concrete grad (1 : 4 : 8)) WA S H TWA a1 9N 21 R.C.C. i Ba <l % 99 R.C.C. Fie™ o |
S8 W FEA B T F IW PR F @ -8 (Man-hole) TH1 TifeE o Bt & v F A F
ferd <ifeal o+t Bt &1 @ < (3 qf F TR R R F <A % o ER awn s 7w U ¥ <
TR fesmam w it 31) T W FAR F voeR @ Fig. 3.1 ¥ quia ™ R

92




e T et LN
A il ( X
-1 12 mm ¢ 600 mm
of [P Apart (Vertical
8 o ¢
A , 12 mm ¢ Hoops
f/ 300 mm Apart on
¥ each Face in
T A Top 1-5 m Height
12mmé — e .
130 mm Apart N
(Vertical) H )
e o 8
8 e @ =
D
- e @
12 mm ¢ Hoops — [ *
190 mm Apart on L * 12 mm ¢ bars
each Face in - 170 mm clc
1-9 m Height -+ Hp:d =&
- L]
12 mm ¢ hoops /€ ?. 500
300 mmAparton | 3|40
each Face in ¥ P v
Bottom 600 mm - =)
Height «— 12mm ¢ apart —,
170 mm

o= 3.1—Reinforcement in tank wall

STER TE # TIZE 150 mm ot St € 7S8R ©iE i 2l el W 0.3% Yoo 99 STel S

T S = 0.3x150x1;);§)mﬁ(bxd)
forg A 8 mmo F B 200 mm Je F FTA T FR 441 i< A & €9 F I fGwned 4 sredt

SR Fig. 3.2 W <@l

= 450 mm?

150

| 20 mm HhT=< (Free board)
12mm ¢ @ R o Ko o T Ko R R R K X
150 mm c/c l«—— 650 m
(Rings) L 8mm ¢ @ 100 c/c
30m .
Gt o< . 41710 im0, 230 Cie (yemical)
Fillet 150 x 150 mm
8mmé¢ @ _ |
100 clc

750 mm X A
T

|
I1 50
mm

7 V !
8 mm ¢ @ 200 c/c 8 mm ¢ @ 200 clc
atTop and Bottom 5 and Bottom

fa= 3.2—Reinforcement in slab and wall
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§ 3.4. Toft @t (Overhead or Elevated Tank) :

@ TR Fi fFA F B 99 HY-wAa TAGIA (dome shaped)

W F AR ¥ & T 2 FS e
WoeH T (reinforcement steel) i HH @IS

Cover slab
100 mm thick E—E\ _\_

@ W 79 Afdee (tensi
2 2 ara: frtor faedt

_ Indicator float

At 21 TR H HIE 3T TR
le stresses) &t R 2 ‘sqra'&m
2 2

............ Y Water level indicator
1500 ifoo
", Fe S -—4F-1F- 400
RCC slab Z
200 mm thick RCC beam ,
400 x 400 3000 |
~_ Inlet pipe | ‘
T :q" 300
|Rce brace ’
beam
300 x 300 ‘ 3000
| Scour pipe-/ i ’
=5 .
300
F _TI 3
Qver flow—"] -l | 3000
il P Outlet pipe
G L
Ty J)UEe .
s
‘
Z a —F4s
o AT AL NS ::28
f
|« 1500-+]
SECTIONAL ELEVATION
T |
I R o) -
s =
! l RCC side wall
; 4500 x 4500 i1] 200 mm thick
! !
:'" 15 uai & e
i ] L} ] ] 1
1 -4--.{ .................. I '
i e : i
! H |
e i :
PLAN  ~°°°°777°

fa% 33—RCC overhead square tank
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3.4.1. foraft ster Z'dﬁ & Y& ¥S&H (Main Components of Dome Shaped Overhead Watertank) :
& AR v/ 2t & g& Frefefed wes o ¥—

|, A B A
2. 9FAHR SR (Cylindrical wall)

3. 3ird R s\ (Top ring beam)
4, IA/TER T (Bottom dome)
5. @it f1 | (Bottom ring beam)

(Dome type roof slab)

6. WiEs (Staging)/(Columns and Braces)

7. Fid (Foundation)

7 feRIaR i I SR (Intze type) F 9 | 9 e 2 Fig. 3.4 § quidt w2l

Td- =TT —» UETH (Lantern)
LC e o
Man hole Y\ ——== o ey (Top dome)
D/s Igdt for a=
2 T‘ """""""""""""" X (Top ring beam)
a5 D -:
] 2p :
] - @ faferedt dam
/ (Cylindrical wall)
et :
(Bottom dome) _ \i”"g
1/5%® 1/8D |
s : : Balcony
EC e ali ¥ aell 1 o=
\ — (Bottom ring beam)
(Conical dome) _J. 1 (Circular beam)- ™ (Column)
(Staging) HEH
fo 3.4
Manhole Ventilator
Water level indicator
| =satesi= e
- fieeeee J |_|<—— Over flow pipe
i
i .
\\ -
Braces H:‘\ Outlet pipe
- 4\ Washout pipe
:\.\
_ \ Inlet pipe
:\J\
f \ — A\ AN
oY =3
—==JJ =

far 3.5— Workipg of overhead tank
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3.4.2. fortiaR I Ffeom & P& T (Main Steps in the Design of Overhead Tank) :

(i) Design of top dome and top ring beam.

(ii) Design of cylindrical wall.

(iii) Design of bottom ring beam at the junction of cylindrical wall and conical dome.

(iv) Design of the combination of conical dome and bottom spherical dome.

(v) Design of bottom ring circular beam.

(vi) Design of staging.
(vii) Design of foundation.

fesam & & T (steps) 1 FUN fofan o € 37 3= & 3MeR W fafvm sreehi @ fooll (Figure)

H e T Rl

(i) Top Dome/Domed Roof—7T
WY &l AR 9F SR AE T AR
% FTER 100 mm ¥ 200 mm T T&d
?1 Afr st W 75 mm A 9
@t 9 21 iR 9 W@ W NEeH
T TS TOM § wHEN o W €

Wm(rise),m(span)aﬂ-}
¥ 1 9% forn s @1 TR A DA
et § Siel s YA 399 Sl
Wl ?1 € WUE F A9k & 0.3% /
FH T g =Ied

(ii) Cylindrical Wall—3491 =19
T HaE T I WAy &AL F SR
fruifa it St 21 39 e & fesmm
T4 @ (hoop tension) Si& & oA
fovan s R 9% g9 O W W WH
& A W F T F GHEI o
31 T T H AT W FWF FI qq
T F % wgd S R1 o7 dER F
S0 9 H B =R S W
THA R oo BT afaw woe
(horizontal rings) #t W& = e Ed|

ot S 1 et 0.3% feren
I & SR T @ et ¥ dam %

A PR (faces) W Sen w3
Fig.3.6

Top dome
1100
12¢ @ 130 c/c
Top ring both ways
beam
B 2N, e ____Waterlevel
6-20¢ § _{D
120 I Radius i
2 o —12¢ @ 180 c/c
%g .= Cylindrical wall 200 thick
Fig = :
[ c
1525¢ & 'a&:
gg —— 166 @ 110 c/c
|_ Bottom ring beam Bottom dome
ah4 25¢ @ 140 clc

(A 12 @ 1@ ¥

B, 130cic [ 180¢/c 200
50 mm 1
D
1000 200
i 12 @ 130 clc
P both ways
Conical dome

Bottom circular beam

400 x 600 —»
500 mm TM_/

1200 Bottom circular
{ beam

Columns of staging roof
(Dimensions in mm)

& 3.6—Section of tank
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8 mm ¢ 150 mm apart

8 mm ¢ 100 c/c 100 mm thickness

8 mm ¢ 150 mm apart

4 bars, 12 mm ¢
A
L= 12 mm ¢ bars 300 mm c/c
as hoops on each face
Top ring in top 950 mm height

8 mm ¢ 100 mm c/c

8 mm ¢ 450 mm c/c

20m —||q|e—

12 mm ¢ 85 c/c as heops on each
face in bottom 1.30 m spacing
to increase gradually to 120 c/c in next

| 1.0 m, to. 180 mm c/c in next 1.0 m and to 300 mm in
16mm 6 last 1.0.m 35 B
300 clc \ | 20 mm $,120 ¢/c as
20 Crarws hoops on each face
C c¢m s o s >

) 16:mm ¢ 300 c/c

6 Bars < N ’ /

2oy ooo, qp“\ 12 mm ¢ 200 c/c
8 mm ¢ 22 Both directions

16 mm ¢
100 c/c

B 75 mm (Cover)

fax 3.7

(iii) Top Ring Beam—3fe 2fq € quiey & Tremg (full hemisphere) 78 % @ aMuR ¥ Ty =

<19 (meridianal pressure) HEATER 7 BT AT €T (inclined) B 37 ™ @ F Ao sram
al component) STER el 1 AR T IA, T T F MUK W 1 fy weht s 2

(iv) Bottom Ring Beam— it fafevedieet R aan enuw wie - F HT (junction)
BRI I T e ——— (29 em, ST o1 siw, S (cylindrical) Sar) qen

z? HH H WO T geAfs e €1 for ofm w fesa B.M.,, torsion moment 991 shear ¥ fordy feran
|

(horizont
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8 mm ¢ 150 c/c

o~ 12 mm ¢ 290 c/c hoops in 1.45 m height

of [« 8500

o|/[T™—12 mm ¢ 165 c/c hoops in 1.485 height

— 12 mm ¢ 210 c/c
ool ——12 mm ¢ 110 c/c hoops in 1.5A height

12mm ¢ ,. 12mm ¢
67.5cm clc 0 147.5 clc 2. I8

hoopsin { —~]|°, > {12 mm ¢

0.525 m height b * / 210 clc
. ‘?/ {12 mm ¢ 135 clc

for 86.5 cm length

2 Nos. in next 240 mm&
2 Nos. in next 385 mm

e—= 200 *

16 mm ¢ hoops — 3 nos. inilst 240 mm,

/1

fa='3.8Reinforcements of dome (Typical)

(v)BottomDome—mf‘mm_sﬂﬁq@maﬁ ifq foran ST €1 39 S ¥ W hl ¥ W U H
R AT § THE W’ T YEeE. IS F A SNangd wh s T 2

(vi) Circular Beam—3€ 2! % 9 %l 19 8 941 Tell =S (bottom dome) AT STMHR A Y A=
(support) FTY, ¥ frdl FarR o fean S 1 39 dH T 39H W F 99l weR 7 TR F W qe w1 e
9R T S AE.EH 39 WR Y HfEEl (staging) W TIFRRG Fdl 2

(vif) Staging— %! | AEF HIE | TG T F A 396 T2 RCC & @ i s &) &=
wWel F AT F e 9 T 9 e (fixed) FH F T3 If6q e W S (braces) T T

¥ @ F T IR F WY G FER F ITIER TE W 2

Wl & feuaq & o 3 & 9K, Tt SR 9 o @E H R 991 91 W % SR @Y q9 d

sl (BM.) 1 = ¥ W& B 81 Fig. 3.9 ¥ 2@



frireft st Wl ol
12 mm$ 3NOS 20 mmé 7 NOS 8 mmé¢ 4 Legged
(on each face) " stirups @ 150 c/c
mmé
l —6Nos /[1%0°m,
! T T
<N < 1200 mm
Bottom circular 20 mm ¢ 4 Nos - Column 500 mmé,
beam 600 x 1200 mm g
_-7 20 mm ¢ 8 Nos (main)
Y . ’
500 mm dia et 8 min § Ties
Fillet 7 @ 200 ¢/c
150 x 150 ( .
0 N (mm) U Bend @ 90
200 x 200 mm 20 mm Fillet
s N/ 4NOS \ y 150 150 (mm)
mm
qYh —— Brace
e— )&\ / 200 x 200 mm
/ 1
200 ik NI & V7 ]
o C N/ 7: C N ] ik
X N -
Brace \ 200 T (R.C.C. Column)
200 x 200 mm mm¢ 500 mmé
20 mm ¢ 4 Nos
(8 Nos) = A
(Section of brace) 8mmé 2 Legged o -
stirrups 300 mm c/c 500 mm¢

Column 500 mm¢

Main bars 20 mm ¢
(8 Nos)

Ties 8 mm¢ @ 200 clc

Plan {column)

fa7 3.9—Reinforcement of staging

(vill) Braces—a% TH st 9tq & S S ¥ A (staging) F T B G @ A @l |
T T F FRO IQH BM. F1 T 5 FW €1 F THF (braces) SH WHEA: 2.5 m ¥ 3.0 m F =W
WY W ) A W argeE H e € i Ay F R acet w1 el @ A # ae
| W ¥ woeR @ T W&o (tensile reinforcement) fean W R Fig. 3.10 g

(iX)Foundation—ﬂ%’ET‘fffa?ﬁ,giﬁﬂaiWﬁgﬁﬁmélmﬁgﬁm%m@m
_’ (combined)mﬁmmﬁﬁmﬁagﬁﬂﬁﬁﬁélEﬂﬁ?mm%ﬁﬂéﬁiﬁﬂﬁﬁﬁ@%m
m‘ﬂ?ﬁﬁ(circularfoundationbeam)Eﬂﬁlﬁﬁ%lw@aﬁﬂﬁﬂiﬁﬂﬁﬁaﬁtaﬂﬁaﬁaﬁ
"i: @%iﬂa@ma}qmmnmﬂmion A0 shear % o fFa ST 31 wERVA ¥ vaem W
(remforcementsteel)Fig.3.10‘cIFig. 3_11ﬁﬁ'@mwﬂlmﬂﬂﬁﬂﬂl§%¥ﬁﬁmaﬁmél



6000

8 No. R.C. Column
500 mm¢

Foundation

X Circular Beam

Raft Slab
PLAN OF COLUMN & BRACE PLAN
3306 8NOS12¢OR  10mm¢4Legged , o/ 200 mMm ¢ Column (8 Nos.)
6 NOS 12 ¢ Stimups @ ]
150 mm cl/c 600 Circular Beam
T \ 20 mm ¢ 4 Nos
16 mm ¢ 4 Nos on Each face
900
6 ¢ Stirups @ 160 C/C  mm 107m:4:@ 200 e
Throughout 400 ¥
_L mm 200 mm
: OF COLUMNS A *
TYP SECTION : 20 mm ¢ @ 250 c/c (Main)
AT A-A
f¢e— 2400 mm —»
(Section at XX)
fax 3.10

X > 200 |
_1<__3Nos12¢
Y H_).-

330 ¢ column

3Nos 16 ¢

TYP. SECTION OF BRACE
BEAM AT B-B

TYP. PLAN OF RAFT & COLUMNS

fax 3.11 (a)




R oo d9wem @ 101

GL TV _I'“""' —TNT T™T 6L
10 ¢ @ 300 c/c
or 86 @ 250 clc—+ L )
Rings 3] 1 10 ¢ 4 Nosor (D
@ x\ kR 8¢ 5Nos attop
o = A
o (=]
i 10 ¢ @ 160 c/c or 16 ¢ 3 Nos or 12—~ 330 \ wf
REINFORCEMENT 8 ¢ @ 180 clc (7) 4 Nos at bottom () 1%
75 Thick R.C.C N SLAB Radially RING IN T-BEAM 10 ¢ 4 legged stirrups@ 190 ¢/c or
1:4:8 8 ¢ 4 legged.stirrups@ 200 c/c
at supports and(3)10 ¢ 2 legged
stirrups@ 300 ¢/c at mid span
fa= 3.11 ()
Lightning conductor
100 th top:dome
600x600 man hole
| 1000|
ES.L Dia
i 310 x 310 TOP RING
E > BEAM
R/ 110 | j=— 110 TK VERTICAL WALL
—» |
260

200 TK. Bottom Raifing g

Dome . -

| [ | Cone

'4

600%600 Bottom ring

beam
’ 500 ¢ R.C. Col
F beam

[l [ )=—— 200x600 mm Brace

Ladder
I {—— 200%x600 mm Brace
I Me— 200x600 mm Brace

}m 600x845 mm foundation
B~ o Sl D i
75Th. C.C. 1:4:8

(Lean conc.)
et 3.12—Typical elevation of Intze water tank
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8mm¢ @ 110
c/c both ways Top dome
4 Bars
18 mm¢
\ ,
Y
™ )
12mm ¢ @ . 7
100 clc Top ring
beam
[/
Smm¢ @
160 c/c 4m
Ring beam
12 bars-20mm¢
al ,
8mm¢ @ 11 cmclc
Bottom
16mm d) @ dome
400 cl/c
1.60 m
| 1.30m O
TT:] 6mm¢ —fies
40¢cmx=60cm ~_ 4 Legged
10 bars 20 mmé¢ ring grider 10mm stirrups
5 bars-20 mm¢ @ 100 c/c k!
2.5m
% Staging ' ‘
# 2.5m
5 pars-20 mmé¢ - 25m
i 500x725
1200 ‘\inmn.m

10 bars 8mm ¢ @ 160 c/c N\
20 mm¢ I I Foundation
L 4m ring beam
5m

|

bl

fa=x 3.13—Typical reinfocement details
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Notes to be Written on Detailed Working Drawing—

-l o

2 om AP,

10.

§3.3.

All dimensions are in M.M.
Only written dimensions should be followed.
Concrete mix for foundation is M15,

Concrete mix for domes,
M15.

Lap or anchorage length is 52 x ¢ for M20 concrete.

Cover to any bar on water face is 25 M.M. and in other cases 15 MM.

Ring beams should be casted monolithically with domes.

ring beams, top landing and balcony etc. is M20 and for columns brace is

The flight of stair-case should be in sujtable length.
Bars diameter of mild steel are shown ¢ and tor steel are §.

Prepare a bending schedule and calculate the quantity of steel dia wise.

o gt & Tafi sraaa) &t TaraTor (Details of Various Components of Water Tank) :

(i) Plan of Top of Dome—

20 ¢ G.1. Pipe
Railing 2 Rows

TOP OF DOME
Angle iron post
LS 50%x50x6
@1200 c/c
Top

i landing

ladder

100¢ Ventilator 600%600

man hole

TOP PLAN
fax3.14
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(ii) Typical Section of Columnf

oF Bottom
8" 4~ Ring beam
§ R =
400 ¢ R.C. Col.
6 nos
8Bars 12 ¢
Ties 8¢ @ 150 c/c
through out
(=]
o
Tp]
<
___"'
of 200x600 Brace
]
. SN
A
< G.L.
]
% 4
Foundation

Ring beam A
TYP. SEC. OF COLUMN

8 Bars 12¢ l','l
Ties 8¢ @ 200 clcﬁ

X-SEC. AT 1-1
fax 3.15
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(iii) Foundation—
(a) Plan of Raft (b) Half foundation plan
600
400 R.C.C
509  Col. 6 Nos
[
3 500
%p 45,
3 Hoops 10 ¢
?30 bZ'fS @ Foundation
c Ring b
Foundation Raft 03 e?m
Foundation

2 Hoops 8¢

Foundation ring beam

(b) Half foundation plan

(a) Plan of foundation raft (partially)

fax 3.16
(c) L-section of foundation ring beam—
3600 .
GL - 3200 >
T ] T TSI ] B 3
4
) A
400 ¢ R.C.C Col. A 150 ¢/
6 Noa — :‘ Ties 8¢ @ clc
r
y
=1 6Bars 12 ¢
X
1 K 4 Bars 16¢
X - N
10¢ 2 LEG ST|RR. @go ciC <
§ >
P
777777 "/H//i////////////”////////////;!'/////A////////,(/— 777777
1000 1000

75 Thick. C.C. 1:4:8
S5Bars 18 ¢ X - 2Bars 18 ¢

fax 3.17—TYypical L. sec. of foundation ring beam
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(d)
€ [oTank 1004 R.C. Col. ———] o

3
A
4 Bars 12 ¢
ry
10 ¢ 2 Leg. Stir ?
@ 300c/c 0
2Bars 8¢ 5
3 Nos. Bars 10 ¢
A X
U N ag | R
'Y vy r
T AR ¥ g B
le 550 Y \,. 500\ j. 450 Braces
AV N\
75 TK. CC 1:4:8 X 58ars16¢ 500 Dia.
8 ¢ Bars @ 110 c/c Here R.C. Col.
X-SEC.. X-X
fa7 3.18 fa 3.19 (a)—Half plan at brace level
(iv) Column.and Brace—
(a) Half plan at brace level
(b) Column and Brace Junction—
. 3500 5
—AN—
rZBars 16 ¢ 1Y l——-28ars16¢
T T T '
! 8 ¢]2 Lag stirr @ 310 cfc L|[Vh—s ¢ stimups @
‘Dr 310 clc
- f <800 et
400 dia R.C. —» 1Y 200 L_2Bars 16
Col 6 Nos J Pgsition of lap when needed 3100 ¢
—1 — L-2Bars 16¢ :—1w- SEC. Y-Y
y y

Reinforcement detail of Brace
f&= 3.19 (b)—Column and brace junction
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(v) Section of Bottom Ring Beam—

¢
!
20 s : 800
[ 8Bars20¢ {~2Bars20¢ I[vZBars20¢ [ 8Bars 204
h | )" i.\. T
T | [6¢2Leg. stir T Y= :
@165¢c/c | 16 ¢ 2 Leg/Stirr 16&» 2} Lelg. s;a?! 100 600
i O @ 32ddo ~{-@-f65clc .
v ; ol
880 L 4 Bars 20 § 825
§ 3270 = 400 Dia. R.C.
> Col. 6 Nos
, 3670 »
>

& 3.20—Typical L. sec. of bottom ring beam
(vi) (a) Section of Top Ring Beam—
15 Th. Top Dome
4Bars 16 ¢ +1-12 ¢

145
225

Ties 6 ¢ @ 100 c/c
110|200,

|

— 100 th Vertical wall

fas 3.21—Details of top ring beam

(b) Section of Bottom Beam—

50 TK. Bottom
Dome 200 180
fa—a—s
/ Cone
600 8 Bars 25 ¢
16 ¢ 4 Leg
Stirr. @ 160 c/c
7Bars 12 ¢

00
}-—6——-'1
- fa® 3.22

107
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(vii) Domes Reinforcement—

(a) Plan of Top Dome—
Q
8 ¢ Hoops @ 270 c/lc —<p
Through out
|
B
P
G .
7
3 \Z:ﬂ/
2 NN
M\ o7~ Top ring beam
i -\ Vertical Wall
8 ¢ Radial Bar CD AT R
@210cehen: (M1 T\ . Sl 8 ¢ Bars @ 225 clc

Coming from vertical wall

fe 3.23—Partplan of top dome reinforcement
(b) Plan of Bottom Dome—

8¢ Radial bars @ 150 ¢/c extra at top _E
and Anchored in ring beam this il £ 3
spacing s at inner edge of ring beam & = -;
yoe
Y r
o
(o]
[(s]
o
v
' =
8¢ Radial bars TL
@ 205 c/c -
(3]
[}
o
8¢ Hoops @ 205 c/c =%+
through out
7o)
o
o]
. S
These two bars should _
pass through crown X

fa 3.24—Part plan of bottom dome reinforcement
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(viii) Details of other Components—
(a) Detail of 1st landing—

v 900 x 900 N

L 'I
1 3 Bars 10 ¢
7] 190

400

J \[ 6 ¢ Bars @ 100 c/c
A <+— 400 ¢ R.C. Col.

& 3.25—Detail of landing L-1

(b) Detail of 2nd landing—

Top
Dome

150 1 "t=.5 Bars 8¢ %
]

-l
L

Top Landing
5Bars 8 ¢

Vertical Wall

f&= 3.26—Detail of landing L-2

(c) Detail of man-hole—

Steel cover

Hinge
50 x 50 x 6 L Iron 100 thick top dome
All round \ \

(=] Ky |
=<3z 57 2 - 1 T 100
4Bars 8 ¢ —
600x600 q?O(L

Manhole
6 ¢ Anchor bar 270 long

welded to L iron @ 400 c/c

&3 3.27—Detail of man-hole cover

109
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(d) Detail of Ventilator—
Lightening conductor

¥

6 ¢ Bars @ 150 c/c

both ways 40L
Fa—a - a s a a a] 60¢
400 1k =]
| |,_— 50x50x6 L Iron [ 1{50x50%6 All Rourd

1 Post 6 Nos —*| ||
| 2w ~ Expanded metal and
! ['. a T wire mesh all around

150 l_ ° o\ /o ° |
F §
75 th — \4Bars10¢/

top dome 150 . 150

P =I= 1000 Dia ==“ ’I

e 3:28—Detail of ventilator

As
125 ). .1, 1000 )
8 Bars 20 ¢
162.5 /:62.5
:I: > =||-1
A
100 Thick Bottom
Dome

16¢ 2 Leg >
Stirrups @ 165 clc

600

* Bars 20 ¢

7
AT Tt
.

a1 3.29



Beam
Depth

600

ARR 9 Taew <@ 111
(ix) Typical Section of Tank—

100 th top dome

8 ¢ Bars @ 250 c/c both ways

10 ¢ Bars @ 200 c/c
coming from wall

200
ud

400 x 300 Top
Ring Beam

R =500 |

1 200

,l"—-

A 4

< Diameter L« 200 Thick vertical wall

10 ¢ bars @ 200 c/c

< 10 ¢ bars 400 clc

f Angle Iron
P Railing

|y

200 Thick Bottom Dome

10 ¢ Bars @ 200 clec J . /
Bothways b | Balcony }

1000

Il

11
i SRS
%25 L 10 ¢ Bars
10 ¢ Bars @ 200 c/c

20 ¢ hoops @ 150 c/c on
Each face
Cone

10 ¢ Bars @ 170 c/c

104 Bars 8 ¢ Bars @ 200 clc

@ 1?0c!c\

Dome Height

600 x 600 Bottom ring beam

600
e
—

fax 3.30—Half Section of Tank
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(x) Staircase—

(a) Details of plan—

Level
'\'5‘:’0
12
() P B3 d%}
1000 wide {3 0
: g 2
o
(-
7
Quter face %
of tank wall -EE

fas 3.31—Plan of stair case-take scale1: 100

Note—1. Assume R.L. of G.L. and then calculate level of steps of staircase at every column up to the top
beam.

2. Nos of flights are from column to column.
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(b) Detail of reinforcement in flight from G.L. beam B | to top beam B,.

125
113503
ars
8 ¢ Bars )
@ 350 clc 3
10 ¢ Bars @ 145 clc :;s-
509, 500, =4 —I_
6“0 B3
10 ¢ Bars @ 145 clc 10 Thick Sfab
8 ¢ Bars %QQ v
10 ¢ Bars @ 145 c/c —@ 350 clc \‘,\ 10 ¢'Bars.@ 145 clc
500 500 gt ad
B1 3250
6%“ }: >
250 & DETAILS'OF FLIGHT XI
e S| 10 Thick Slab
8 6 Bars =227 \— 10 ¢ Bars @ 145'c/c
@ 350 clc s P
B1 7 x 3000 N
g I |
10 Thick|Slab  pETAILS OF FLIGHT-II TO ViIl
GL 125% 10 ¢ Bars @|145 c/c
B1S 3000
}_ - /‘4Bars 16 ¢
DETAILS OF FLIGHT- = F 7§
|——| S E
>80y vy
G=p 8 ¢ 2 Leg Stirrups
§ 1 @ 200 clc
2Bars 10 ¢
M50
fa=x 3.32
(c) Detail of reinforcement flightfrom beam B, to B,
450 150
g et
S
&
i

B3

875 200 Thick Slab

16 ¢ Bars 150 c/c

farx 3.33—Typical details of flight B, to B,
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d

X

1

1000

bl
3bars12 ¢

3Bars12 ¢

e
Depth varying
from 150 to 310

6¢2Leg.
31OI r 150 ¢stirrups
60  @150cic 2Bars 8¢
500 ¢ Col. — 2bars 8¢ 200
R J et
A SECTION AT X-X
SEC. OF BEAM B1
fa 3.34
(e) Details of junctions
[+ =
4 Bars 16
o 4
o=y v 5
9-:{ ! § >
J8 (B 5Bars 6 ¢/ >
i o
Vertical wall ~» ?@4’ 125832 I(S:"”“Ps 4 2
2B
=) | 25Q |
3 Balcony
[ , SEC. L-M
<
o
o
|
O* - 12 ¢ Stirrups 'U' Shape, 2 nos
<+— 250 x 250 Hanger
v e o
X Y &I X
AL le—>
= 250
SEC. X-Y
A 250
I 1355 F 2335 4
2-16¢ 1200 I o
\ 2 4-16¢ L9
gI I 8¢ 2Leg Stirr. @ 150 c/c 8¢2Leg Stirr.'@l 15:0 clc 220
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petails of Rei

orcement in Intze Tank :

8 mm ¢ @ 160 mm c/c Both side

4

g
o
o
g =

Bt (] 6.00m —— >
T 12mm ¢ @ 8 Nos i
300 |p™ 8mm ¢ @ 300 mmclc ]é
J— = 3.00::11
20_0/% 15mm ¢ @ 190 mmeclc l
m 10mm ¢ @ 260 mmclc i

300 10mm ¢ @ 170 mmclc T
— 16mm ¢ @ 250 mmeclc

']r\ ‘ 2.00

[ X | ]

[|20mm ¢ @ 190, mmc/c ‘h

4.00

~ |[10mm ¢ @ 130 mmcic |

400 ||* E

18 Nos. 5

150 clc 5

o
25mm¢ @ .<
6 Nos.top [ ﬁ
12 mm

110 cl?:@
stirrup

zmmé@ [T
6 Nos. both sides

25mm¢ @
5 Nos. bottom
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fo= 3.37 (b)-—-Reinforcement detail intze tank
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3
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{4
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1200
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i - 25 mm ¢ Nos. top
; ; f 25
< : i 10mm ¢ @
i i _l_ 15_0 clc
i Batiom circular M,J : 600 stirrup
E : Reinforcement in
: i Columns circular girder/beam
—— i
T | 200 x 200
' Fillet 121{35‘ ¢
L | Braces N 300 clc
/ —IN } / /) —IN 500 j*1"25 mm¢
4 : N [/ A ><f = 4 nos. top
% A i / ><\ - A o ’— 25 mméd
\NIREY NI/ | 4 nos. Bottom
! ]
B : Reinforcement in Brace
SNE 7N\
) Y 25 mmo
e i 3 nos. top
: 10 mm¢ '
. 300 mm clc ! 12 mmé
130 c/c
32 mm¢ 25 mmé
: : 200 clc \
Reinforcement Detail in r columns

—A s
32 mmé 10 mm¢ Cross-section of
8 nos. 300 mm c/c bottom Ring girder/beam
I

0

__..{_—._-____
T T

, Ir | 25 mmé @]

10mmé | 3 nos. top wl

300 mm c/c 12 mmé |—olLols

130 mm clc 19

32 mmé¢

25 mmé /\

T T 200 mm ci.c
Reinforcement Detail in columns

32 mmé l i 10 mmé x
mm Cross-section of Bottom
8 nos. 300 mm c/c ‘} Ring girder/beam

fa=x 3.38—Reinforcement detail in circular beam and raft foundation slab.
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1. General Instruction and Rules, Drawing 1-lap, Joint, Development Drawing: Length,
Rings, Hook etc.

L D = Bar to Bar Depth of

Length of Hook =0 -1 -2 -3, § /« !
J e 4d | 3 d=Diameter of the Bar i I ! Slab or Beam (C/C)
T o y Pl -
1 ) o=

J
0 q_% lp —|

(a) Standard Hook (b) Bent-up Bar

| 44 'min '

K¢ = kd =
-e.
’ 2 8

d=¢

‘_Q‘(_k+ 1)d

-~
= 1 B

U-Shaped Hook il i
-Shaped Hoo Standard Hook

£

E

/] "
= - T
< (]
©

¢

60° | I
©

R=2¢=2d
Standard 90° Bend

60° — Hook

DRG No. 1.1
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Alternative Hook

—

L N S

‘%

Clear
cover

e AR

Y

Effective
cover

. [ Main bent up bars
earing I~ __ Erid cover ‘ Main bars straight
& /] -
; Wi L7 ' I=Effective span
: / /’/ Clearspan =L

AT

Yy
Y

L 12 Thick Plaster | Z |

1/2 Bearing

—

4d min

l<

Kd

T

(K+ 1) (K+1)d

(Length of Anchorage 16 d

of hook) (Length of Anchorage

at 90° bend = 8d)

DRG No. 1.2
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45°

—» +—Cover
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N———— a

Single Legged Stirrup Two Legged Stirrups

-

\-\ Q\ V' Q\ O f\ﬁ\ o)

X \\ I
Cover A4l

#

Y = 2 | M. o
\
Four Legged Stirrup Six Legged Stirrup

DRG No. 1.3
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IL. Drawing No. 2: RC Slabs—One Way Slab, Two Way Slab and Cantilever Siap,

>

Beam/Slab Floor &jstem

NN Slab is notintegral with beams ﬁs'
b Spa,, =
._‘:..““ »d N\d\“* Girder
\. Floor Beam
oA

Girder

DRG No. 2.1



R.C.C. §§T 127

Unit Width Design Strip

Unit Width Design Stiip

DRG No. 2.2
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RCC. 37 129

— 6 Nos. 8 § U shaped bars in each layer
Sl lEe
‘_‘.,7 i |
T Y
LS.
i
5000
104 @250 c/c
5 10§@200 cl/c
_I_J
z
Zh I
Lf5
- i
it
y 1[5 4500 ol

~ 3k

Bottom reinforcement plan
Lx = shorter span 10§460¢/

c 4Nos. 8¢
'If_Jj1_|50
10§250c/c

18§200c/c Clear cover
- 20 mm
4500 -

SECTION BB

Brick wall

R ™ i g L

— 6 Nos. 8¢ U shaped bars
top & bottom in 4 layers

SECTION Z-Z
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l_ Distribution bars Main bars

Section-BB
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I 385 @
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T +_Details of main bars + BSE 6 5
Al w ' this line 8 E st 2
b Slo L B =51 & o ) 5
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2lo | L 5 o
55 | | Specify thickness - | 7]
2|2 : in plan g

53 - o S

Sy ;I | Ly

Wi JFFE=TRETn E ity x| o e C g | Yy _
z
< 11 #
PLAN

b
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o
T
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y

3;’ | A
4 TR 2 | e e e N
= | Bars in shorter direction shall |
£ | be placed below bars placed |
£ b eg| ) / in the longer direction !
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E
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QOcover
____________________________ | n 230
— — — @ b o = b il emioidiln T
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| i |
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! ; 1 | R
I | i
B | | 150 slab thick : : B
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I | 1
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| ! |
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A 0 A S L o TRy N I I I O R
| 230
0 730
fe 7000 - }l—
L A

10§ @400 c/c — — Distribution 84

1 e/ <N

T S St e |

il

200

10a@lzoouc L 8g@250 cic

Tis0
;

Clear cover 20 mm

| e Brick wa” Main‘bar distribution bars
SECTION A-A
150
e ———
L_85@250 clc Clear cover 20 mm
104 @200c/c distribution bars

SECTION B-B
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’—16 mm ¢ 125 cfc

r—12 mm g 14 cl/c
12 mm 280 c/c
f¢— 1150 mm —>{ y
I
T . |
E +
£
tes L J
an
- ‘/ S AR 2
v y
l A .
Tors'ion
steel
z
£
o
wn
©
™ 5.50 m >
——10 mm 250 c/c Bottom Plan
8 mm ¢200 c/c
1150 mm 12 mm ¢-140 c/c \

5.50 m —

L10 mm ¢ 125 c/c

X-Section

DRG No. 2.7




o
Lot}
e

R.C.C. g&7

8°C 'ON Ddd
(p) e ] oo
\ | oL " " m
Ev!ﬁ : - J \ /EV “ _Q "
fe— dzL+ 51 ——= TR o
— LN Bk i
| 1 1
/ C “ 3 B (e) / ; _U '
2 ]
uonoeg-
feee—woze 3 st wog'e ="
0¢ 10 j= wee'e=1 N
le-0L/1-»}e-0L /1] R
s _ 00€
ww Qog e—  Weag 3’0’y oo . & Wome /
e— s l/ fe—— LI IyA
J.f L J L J /.| L 4 n- L L 2 v L v ]JIUI.I
G oMo o (q+e)— (e)
(@’ Mo +e)

le— w10 ¢ 2L+ 511 —>le— pri0dZL + 5 —

9/ GLI ¢ ww Z| sieq ueyy —
9/0 GE| sueq Isip ¢ ww Q)

N

Janoo ww o) _ ¢
pg 4eA02 puj
juiof dxe wuw g}

|
m
S
3
3




134 ¥dicid HiHS hshle SI_Y

6T’

ON Ddd

depano juior
T — J

£
EY
=]
(]

W\

dos ey —/ 9P W OpZ Sieq P wwi z| doy expg —
depsaao yuiop =
=
R \ c i ’ 3 N\ £ omﬂ\ Plvﬂ 5
9P 0bz sieqd ww Z| doy emg — doy eyjxg
\ < woze > wog'c >l woee > \
mummo\m.j WW 009 —»ie— W G/8'| —wjeLILWL oomlv_._.cE om_wAlEE 009 —te— W GJ' | +—pje— WL oomlv_.__._E om_wllEE 009 »te— W G/9°) —— e WIW 009 55 ]
N TE” 'Sieq $ww Gz "sou ¢ 99 02 $ ww 9 s1eq uonnguysig
\ h wo 0g _ _ "sleq ¢ Wwui zz"sou ¢ 9P 0ZL ¢ ww z) sieq uieyy | ww g
\ T T T T T T 0 T T ¥ Ll . s T T T T L] T T - I ! T T T T T T —
\ v 1 L L \U r C _/ L I il ] L ] _\ D C WL L L (. ] | | \. b L% ; .M W
\ EEoEiEEo\NL TIEEOEIH_E fe— Ww 002 —»| \
b 0sz \




135

R.C.C. g

'€ "ON DHd
g-9 "03s V-V '03s

b Wwo 0 —+ le— wo 0g —f

iy, N

vre 21 v I

sdnung
9 m_ [euiwoN ¢ ww g 9 ¢ 2z g

¥

uondes-1

%ﬂllll- — = () W00's ueds aAjdlg H // (woddng)
P wo g/ ¢ uedsg 1ea|n —
Edlie
h laA0) 'wo gz
- WGZ| = Pl ————] b zz'soN gy \ k- wo Eug/

(sieq Joyouy) sieg ¢ ‘uiw zz =9 ‘g
(stegdnjuag)sieg ¢ ‘uwzz=¢ 'z
sieg ¢ ‘uw zz = py

fe— wo g9y —

!
1

- ]
K
v

1
L
T A \A | Q_m.‘w.: i " s wmﬂ_os
NN (9g)! —F ' wo wo oy N 02 | 02 | 0 | ¢
®) / (@) A L200 f WO OP, U0 Ob T 2N | ]
1 1
uawinyg yum pajjy wed Ao | Lo
— julor uoisuedx3 ‘ww Qg 19A00 W@SHX /1//»
(9 ‘g) sieg Joyouy ¢ "ww ZL-sON g —  ——sdnus [eujwon ¢ ‘ww g

‘wedq parade] ‘weag-j, ‘(sdnring [ednIaA yim
suieag |V) Weag J2Ad[1jUue)) pue smedq Jejnsur)ddy paodaojuny A|qnoq pue A[Surg—sweag :¢oN Sumerq IIf




136 wafoa e e T

WEREE

with 2-bars bent up 07 —

L

/I

Clearspan=L=3.50m

N

— Expansion gap
filled with bitumen  2-10 mm ¢ Anchor bars Stirrups 6mm ¢ @ 200 clc
— 2-12 mm ¢ Bars bent up ] 55 Covci x  Cover 25  2-10mm ¢ Anchor bars
¥ O o2

C = S -J 74 ; . Bent up bars
\ % ! /i \1 / ; L 25 Cover

C v It ! :

%JQ L25 Covér Z_5.12 mm ¢ Bars - l.. / 5-12 ¢ main bars

|220|

Cross'Section at XX

NN\

NN

/ 4 Effective span =3.70 m v
300 T .
s Total length of beam 3.90 m _| — Wall300°Thick
DRG No. 3.2
Bent up bar 2-nos-18 ¢
= X

/- 2-12mm $ (Anchor bars)
[

L >

-+ *—
\

1Y

fe— 300 —|

\- 3.nos 18 ¢ main bars
6¢ 2 LGD strps @ 200.c/c (25 nos)

N

7,
/s

200>

Clear span=L=4.50m

0

-

Effective span = 4.70 m

Conc. cover

T

o
=]
A

—

o
Yol
™~

[

250 —>{ le— 250 —{

Section on YY

T2 ]

B N

5-18¢ main bars
2-bent up

2 ngs. 12mm ¢ Hanger bars
le— 30cm —*

Section on XX
DRG No. 3.3

6 mm ¢ two Legged Stirrups
@30cmclc

[

Bent up 18 ¢ main bars

12 mm$ hanger bars
Stirrups $6 @ 200 clc
- 3-nos 18 § straight main bars

|

J

Y

\ C
2cm
Cover

60cm ———»

—_—

o AL

[

"

3nos. 25 mm ¢ Bars

600 cm

1
=

DRG No. 3.4
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- |
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! INCORRECT |
Span/4 Span/4
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phe \
I % -
L |
' I
i - Span/4 15d N 15d
: CORRECT |
Continuous Beam .
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:‘_———,I |5 | o
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la |
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" /,// )
0.08L1 A4 J0.08L2 L2
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L4 1 24 a0y
e o]
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N
I > I 100%
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1 Cantilever Beam with
Point Load

/ Shear reinforcement

INCORRECT

2/3d

CORRECT

Extra ties

L )

/
/ Column
INCORRECT

\

Not less
than 0.5 Ag Not less than greater of 0.5 L or L
le—
-
, 7
L
L / :
7 e,
0257 Ay 4
P e R.C.C. Column
CORRECT
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La2

— Ly2 —>

CORRECT

' INCORRECT

CORRECT
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Spacing of
lateral
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End region Col.
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Beam col. junction-earthquake

End region
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INCORRECT Spacing of
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ties < =2/d
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Iv. prawing No.4: _Columns al.ld Footings—Square, Rectangular and Circular Columns
with Lateral Ties and their Isolated Sloped Column Footings, Column and Beam
. Junction

Colufhn

ﬁ —— pars

Natural Starter.
G.L bars

7NN T 2\

75 min side cover L
INCORRECT \ . ¥ | Min.300

Tl =—= o Ly
Lat Cover 50 mm

IF p.c.c. below

4
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(i) IR (ii) 3TrgaTER (iii}) FaTHR (iv) TEYSTHR (v) STVISITHR
(Square) (Rectangular) (Circular) (Hexagonal) (Octagonal)

HHHIU (TA-3THR)
(L-Shape Column)

150 max W
150 max

'y

150 max -

®)

>180->150 >15C->150 >150->150

fe~fe =t

2 >150 l I >150
>150 l I >150
150 max —f-H+ —f*H*— 150 max 150 max
>150
>150
150 max
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Alternate tie
4"’
Lateral tie 3
Y
Spacing
A
Main vertical
longitudinal bar
Jlf
v ‘V
: Concrete
cover
%—Double closed ties
(_\__ 3
(a) Single-slab footing (b) Stepped footing (c) Sloped footing
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Continuous vertical bar, concrete column
with std. hook into foundation and beam

8 mm ¢ Closed stirrups at 200 mm c/c

Concrete column

VA

~— 750 mmemin. lap

Concrete shall be placed

on clean and compacied soil \ —— . Nt

Column
reinforcamaent

RCC fooling

Bed of lsan
Concrete
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Column bars
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T
=
=2 Stater bars
@
-
Natural ground , 2 l«—Cover to starter (40)
2 ~ 75 kicker
o _Jr Y
75 3 2
I
Side cover
A
2 ] I
= : '
i | : o r 3 | % [ .
I L - = O
8 = : dt i 1 |G 3
£ s L &
Y& v A o O
, i i X | ﬁ | 1 | | | i e
80— ) S L SO M N N Y PSR =3
l ‘\ pd ., Y Lk E
— e
Unless specified Leveling course above soil
use 8 ¢ @300
(3 nos. min)
Column bars
N~

Natural ground

LapLength

Stater bars

—Cover to starter (40)

75 kicker
Y

75
Side cover I}
500 \
.y |
2| £ R
\ Ly  §|8]
(O]
‘ =i
80— L e TN =
(Tp]
300 >
(min.)

Unless specified

use 8 ¢ @300
(3 nos. min)

DRG No. 4.5

Leveling course above soil




158 wefe Hide Fehie TR

[« Section L —
X
\\\ y //
N A
\ ™~ SK 7 5 /
S ~N P
N X i
o B
28 mm ¢ ——»° N
A N
7 NN
s NN
1 TN
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(i) Sections
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(i) Plans
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(a) Uniform Footing (b) Tappered Tooting
(ii) Plans
P P
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/ -\
~

Pt g —
Y Footing

4
Q00 00K ID

l«—— "Dia, —»{

(a) Uniform Footing
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i) Sections
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(i) Plans

DRG No. 4.7

oooooo}]f’cm



160 wdfera Hi¥e shie SR

axa
—a] e
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Column
Hiise Pedestal
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—
(i) Section
Wall
a l
. _6 "0 & & Footing
f— . —f V4
(ii) Plan Reinforcement
A
’ Column
Slope of footing

_L st;m

Cofo o lol o o) @) 250mm |
g Bars in both way T

[ L ~
(Section)
x
[
L 4k | =10 Nos-18 mm ¢ bars
[ | B =
10 Nos-18 mm ¢ bars
/ﬁ/
¥
|‘. L ‘_I-s_!
(Plan)
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Column
Long bars
e/
Dowel bars - T
Lap 35 Ld = Development length
A, l
\1\ st Footing slab
(o (o o 0l o e
Hook Hook
Reinforcement
Upper Column -7 Upper Column

J llﬁ /Long barsN

i S5 1

Lap length Lap length
= 24 = 24¢

l Slab \ y

Secondary
beam % :

i Lap T Main bear
1:6 - b length = 24¢
Slope Main beam ‘L — Dowel bars

Y
; Ties —— | §
f A /
Lower column
Lower column
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VL Drawing of Cantilever Retaining wall Showing Details of all the Members and

Reinforcement.
Stem \
H,
Filled Material
H
Toe
_y W W - O N - — 4
Y7 SN VZAN /RN
Heel

DRG No. 6.1



Minimum
frost-free
depth

R

(a) Gravity retaining wall (b) Semi-gravity retaining wall

Shear key

Toe

buttress

Heel Counterfort

(d) Counterfort retaining wall

Toe

R.C.C. BT 165

" Heel

(c) Cantilever retaining wall

Toe

(e) Buttress retaining wall

Bridge beams | [ Approach slab

(a) Cantilever wall

Heel ~ Toe _
without a toe (b) Cantilever wall without a heel
DRG No. 6.2
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(c) Bridge abutment
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200 mm
- e
3
Distr. bars 12 mm ¢ @ 200 mm c/c
— Main bars 22 mm ¢ @ 400 mm c/c
=400 mm | 400 mm | 400 mm | 400 mm
s Curtailed
A
—— Main b
Distr. bars ain bars 22 mm ¢ @ 200 mm c/c
10mm¢@ —A
10 ecmcle £
o
0
n
Extra vert. - X
bars 12 mm —{ £ 400 mm
¢ 30 cm clc Curtailed 2
[~ ko
L Main bars 22 mm ¢ @
Cover 50 mm—4* £ 100 mm c/c
]
2 £
l«— Distr. bars'14 em c/c 3
750 mm -
fa— > - 165 ——— l
250 mm|
< — \A
Toe - T0mM le— 400 mm —>f«— 400 mm —*
|+ 200 mm-»}= 200 mm->}< 200 mm->| N
2 mml L 12 mm & distr. bars 200 mm cfc 22 mm §
Main bars showing curtailment
16 mm ¢ main bars 100 c/c
16 mm 4 distr. bars 250 c/c
16 mm & main bars @ 150 c/c |
Elevation (lengthwise)

Section
(a) (b)
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250 mm
f—
‘f’ 3
£
o
wn
il
(2™
22 mm ¢ 480 clc
S
o
o
[3p)
= —— 10 mm @ 100 c/c
£ | £
3 8
6 9
£
9_ <+ 40 cm cover
(=}
£ §
2 — 22 mm § 240 ¢/c =
E =
E
o
L_ Y
' 3
2mm¢ @ 120 c/c
£
[$]
wn
bt
250 mm — 18 mm¢ @ 120 c/c l
S I'O' p |—16me' @ 150 ¢clc l D
T
E
Toe €
Heel
X o
% g
j« 500 mm | Ci
600 mm —fe g?rg >e 2500 mm >

16 mm ¢ @ 150 c/c
16 mm ¢ @ 150 c/c
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480 mm

480 mm

480 mm

13

480 mm

120 mm

240 mm

240/mm

240 mm

240 mm

120 mm

120 mm

20 mm

A
[

(Cantilever type retaining wall)
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250mm
- fe——]
[ Y ‘[
£ — 20 mm ¢ bars @ 300 c/c
]
o
—— 12 mm ¢ bars @ 140 c/c
y
A
E ——20 mm ¢ bars @ 150 c/c
3
E L
<]
[(e]
'y
=
i
n — 20 mm ¢ bars @ 100 c/c
E
=
o~
16 mmg @ 150 mm c/c
20 mm ¢ bars @ 100 c/c
12
mr.n ¢ bars @ 140 ¢c/c —I ! ’ —20 mm¢ bars @ 140 c/c
Slab ——» 250 mm
£-16 mmg 140 c/c 50mm™ F " ]
—— 14m ———>e-080m—>+e——— 24m >
i <+——Heal
X-Section i Hodl
12mmg
@ 100 c/c

400mm
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e e
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20 mm § bars @
100 mm cl/c

Lvrrrrﬁ—h-h-L-L—

-
12 mm ¢ 140 mm c/c

Heel Beam
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—— 12mm¢@ 180 c/c

Weep holes

10 mmg@ 140 clc

Back fill

Stem

I

)
_ 12mm@@ 90 clc =
16 mm¢& @ 190 c/c !
/ A10mMm @@ 120 cfc .

-—— e ————

Toe ’-\

t
I
@
@

|—10mma@140c/c H—‘“ZquiFf_q_-;;l;—F---__-._

3 T e 5 % 5 ¢ o

]

(a) Cross section of wall

e e

i i e ettt

(c) Section plan of base slab
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Straight face ——-r‘.‘:'

Base and stem l £

reinforced as slabs

Main steel

Distribution steel ﬁ

Weep holes --——-:

RN RN 7R —A
Steel in back face occurs at counterforts

only and extends for one quarter of the
span on either side

Counterfort

Battered back

AUNLUNNNNNUN NN NN

Hardcore or rubble-as filtering
material to weep holes

Steel in top face occurs at
counterforts only and extends
for one quarter of span on
either side

l—— Blinding

Aot Ao

Mainsteel ——

|— Distribution steel T
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{74 efe Hiie HHE FRT

8mm¢ @ 110
c/c both ways Top dome
4 Bars
18 mm¢
\ ‘
1.60m
< Y
'Y
12mm ¢ @ _ J
100 clc Top ring
beam
8mm o @
160 clc 4m
Ring beam
12 bars-20mm¢
pd ,
y
8mm¢ @ 11 cmclc
Bottom
N\ 16mm ¢ @ domeé
400 cfc
1.60 m
| 1.30m
-::-4————6mm¢ —l'\:::
40cmx60cm w4 Legged
10 bars 20 mm¢ ring,grider %ﬂ[ 10mm stirrups
5 bars-20 mmo | i @ 100 c/c o~
5 :
i
i
i
Staging ‘
© 25m
=
5 bars-20 mm¢ 25m
500*725‘
1200 [ \ heassssassse
\ \—
10 bars 8 mm¢ @ 160 c/c
20 mm¢ ’ Foundation
4m ring beam
!* 5m +-,|
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8 mm ¢ 150 mm apart
8 mm ¢ 100 c/c 100 mm thickness
8 mm ¢ 150 mm apart
4 bars, 12 mm ¢
A
12 mm ¢ bars 300 mm c/c
as hoops on each face
Top ring in top 950 mm height

8 mm ¢ 100 mm c/c

#—8mm¢450mmc!c

20m —» | |je—

12 mm ¢ 85 c/c:as hoops on each

face. in‘bottom1.30 m spacing

to increase gradually to 120 c/c in next

1.0°'tr-to 180 mm c/c in next 1.0 m and to 300 mm in

16mm ¢ RO 200 mm

300 c/c \ 3 {20 mm ¢ 120 c/c as

hoops on each face

c ¢m .« o - 16 mm ¢ 300 c/c /
6 Bars - o :
BHmmy 2, o 12 mm ¢ 200 clc
8 mm ¢ 2 Both directions

16 mm ¢
100 clc

o
3

A

75 mm (Cover)
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12 mm¢ 3NOS 20 mm¢ 7 NOS

(on each face)

8 mm¢ 4 Legged
stirrups @ 150 clc

Bottom circular
beam 600 x 1200 mm

20mm¢ /' 404
——6NOS i‘—ﬂ'l
T T
1200 mm
20 mm ¢ 4 Nos Column 500 mmd

7 20 mm.¢ 8 Nos (main)
r

e -
. i 5 8 mm¢ Ties
a0 i 49 Fillet /@ 200 cl
15(0mxm1)50 | _— Bend @ 900
i E - Fillet
200 x 200 mm
20 mm ¢ 150 x 150 (mm
e N, 4NOS N (B )
mm race
fe—> . f l 200 x 200 mm
¥ ' I L V N J
200 ]L
mm T N /] 1A K \ /
Brace \ ™ & (R.C.C. Column)
200 x 200 mm 200 mmg 5010 it
(8 Nos)
(Section of brace)«...,8 mm¢ 2 Legged fe—

stirrups 300 mm c/c

P

ain bars 20 mm ¢

4

Ties 8 mm¢ @ 200 cfc

Plan (column)

DRG No. 74

(8 Nos)

500 mm¢
Column 500 mm¢
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el T 1T o ] PR Wl S
TN 7
0 clc 6000
10¢@300¢7_| L
ar8¢@25qdc k& 330 : 10 ¢ 4 Nos or (D
Rings s 8 ¢ 5 Nos at top
® N T
3 S8
2 A A
3. A TYP. SEC. ELEVATION
g/z 1200 10 ¢ @ 160 clc or 16 ¢ 3 Nos or 12 ¢ o]
CEMENT 8¢ @ 180 c/c 4 Nos at bottom
REINFOR,_:B Radially @ RI @ 10 ¢ 4 legged stirups@ 190‘c/c or
NGINT-BEAM g4 4 |egged stimups@ 200'¢/c

75 Thick RC.C ™
L at supports and (3)10.¢ 2 legged
stirrups@ 300 c/c at mid span

Lightning conductor

100 th top dome
600x600 man hole

| 1000|
F.S.L Dia
310 310 TOP RING

> BEA
R/ 7107 h —2EAM 410 TK VERTICAL WALL
" 280

200 TK. Bottom
Dome

—

7\/ 235 TK. Balcony

| / | Cone
600=600 Bottom ring

beam
. 500 ¢ R.C. Cal
beam

{ [le— 200x600 mm Brace

Railing Ig

Ladder

I [J—— 200x600 mm Brace

R

1 [—— 200x600 mm Brace

600x845 mm foundation
RIS ] ring beam

75Th.C.C. 1:4:8

(Lean conc.)

DRG No. 7.5
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80 400
500 Col.
50
3, 0
000
3 Hoops 10 ¢

¢ R.C.C
6 Nos

450

8¢ bars @ / Foundation
100 c/c _ Ringbeam  \
2 Foundation Raft Foundation
Raft
2 Hoops 8¢
| ‘“— Foundation ring beam
A
A
(a) Plan of foundation raft (partially) (b) Half foundation plan
4= 3600 »
GL < 3200
TR 7| i PRSI RN | 77 77
4
)
400 ¢ R.C.C Col. 1 :
B Nos ] ; Ties 8¢ @ 150 c/c
y
A
< 6 Bars 12 ¢
X
1 K 4 Bars 16¢
2 : ‘ ¢
- 10¢ 2 LEG STIRR. [@ 300 C/C
& [— =
i <
2277, ,//////,%///1/66'6///,/&’////////////)V///////////// 7
1000 oy

58ars18¢ X

[
2 Bars 18 ¢

DRG No. 7.6

o 75 Thick. C.C. 1:4:8
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100 th top dome

Depth

8 ¢ Bars @ 250 c/c both ways
SI 10 ¢ Bars @ 200 cfc
o coming from wall
R = 500 | 4007 300 Top
Ring-Beam
1 1|4 200
g
« Diameter » 1l 200 Thick vertical wall
}4— 10 ¢ bars @ 200 clc
. 10 ¢ bars 400 c/c
s Angle Iron
b Railing
e 4
P T [V
200 Thick Bottom Dome i
10 ¢ Bars @ 200 ¢/c 5 =R
- Bothways .|| Balcony © /
-y - 100¢ | |/
_fi WA IS Y S A QI
s 10 ¢ Bars 8 ¢ Bars @ 200 c/c Y
© @ 170 clc \ 7
= <5~ 10 ¢ Bars
5 R R % 10 ¢ Bars @ 200 c/c
&) B 20 ¢ hoops @ 150 c/c on
_‘[_ i L wen TSN Each face
Cone
o 10 ¢ Ba
S - ¢ Bars @ 170 c/c
600 x 600 Bottom ring beam
600
=
— L o

DRG No. 7.7
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/— Lightening conductor
6 ¢ Bars @ 150 c/c
both ways
40l
—
I A A A A A A a ;_' 60#
400 ] = 1.
: 50x50x6 L Iron "~ L 50x50%6 All Round
i « " post6Nos —>| ||
| \«——— Expanded metal and
: : wire.mesh all around
L ] ’ ®
150 s . . "J
A
top dome 150 1000 Dia I150
le === >
128 | \. L 1000 ¥
8 Bars 20 ¢
/: 62.5
-+ ='|:
) ;
100 Thick Bottom I 118
Dome F ;.\— t
Landing
16¢ 2 Leg »
. Stirrups @ 165 c/c S
@
4 Bars 20 ¢ :
X

DRG No. 7.8
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8 mm ¢ @ 160 mm c/c Both side

4

i . o100
[ ] ° I
=TT
300 Z e ’
2.00m
# s
B1 6.00 m i
T 12mm ¢ @ 8 Nos 5
300 gmm ¢ @ 300 mmolc |4
J_ 1 3.000m
200 719 mm ¢ @ 190 mm oAy
mm_ | 10mm ¢ @ 260 mm cle Lt
300 omm ¢ @ 1797 mmigle T
b \V 16mm ¢ @ 250 mmc/c !
Ny 2.00m
* | 20 mmag @%, 180 mm clc _ﬁ
400m
I {fommg @ 130 mm clc !
400 ||*° !
b @ 18 Nos. E
o @ 150 clc i
160 mm _‘LE _L

25mm o @
6 Nos. top

12 mm

110 cﬁé.@
stirrup

SR s s A

12mmoé @
6 Nos. both sides

I

25mm ¢ @
| 8 Nogboliom

®

w
o
o

—

1200

Y
<

| —
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MODEL PAPER

(Reinforced Cement Concrete Drawing)

sferd (bent up), F@1d (lap), €% (hook) 3R aerT (stirrup) BT &I T Y
a1t 3R A SR & &P Hid Fa& (column foundation reinforcement) &1 1L &
o SfaaRe SR (cantilever retaining wall) % foTT See oo = ey
fyRI9R ¢ Wt [T F e faaon i g1 =X
yeferd e Hmie 3% & fou uf=sd 3Igfa8 (sectional elevation) g Hil
fire STl *7 T B-fEwm (two way) Yaferd i &1 I HE-Ud dadl sl WM (bottom plan)
i
CRESEEIR: = 5mx4m
@) T Yoo (x-fem) = 10 mm ¢ @150 mm c/c
(®) Yo (y-feem 8mm 9@ 150 mm c/c
I HEEF Hws 7F ol i
T FIROR yafed Fehle TaRE $1 TP g9 T 991 39 a1 s/aaa) &1 <uld| ey
kg AM o Freredt for e’ (Bottomiring beam) & ool faawor (details) 1 st g9If3|

. () U faaf@ &1 L-#e (L-Section) ST 3Tihe WHd €T T

() TH 400 mm x 500 mm STIATHRI FIS & WY (column) =1 YeeA faaxo (reinforcement
details) %! TV TFH 2g e AH |




