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Chapter -1
Cement Concrete & Structural Safety
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fl_'\-\<" E, (tangent modulus)

q = tan"! E, (Secant Modulus)

Fig: Stress Strain Diagram of Concrete
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Chapter-2
Reinforcing Steel
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Chapter-3

Transformed Section of Beam
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Chapter-04

Shear Stress
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Bond Stress inn RCC Beams
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Bond Stress
vV 3.23f
> 0jd D
10000 _3.23v210
N.XmXD 0.87x50 D

10000 _ 3.23y/210
NXmr0.87x50 1

N=1.56 = 2 nos

m.D?

m.D?

16.42 = 2.
4

32.84 =3.14 x D?
D=3.23 cm = 32mm say 2-dia 32mm
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G 210 kg/cm? O WNLHAG (ST NN

A
NN IO (T,

U
HIIRCPICLGy (114,

_fs.D  1350x2.00
4xU  4X23.40

-328VF. 323 V210 _ 53 04 kglom?
D 2.00

85



08 0T fNTGy fd:08

® JH0 S YHARIRS ITNT ™0 5.75m| I
O f[NOF 86 = (NG 35600kg (TG AN
fITo® @zl A0 2F 30cm 4R FEAR
NOIT®! 55cm | IG ANGIAT AT Id FIO

A O AT A IO n=10, fs=1450kg/cm?

f'c=220 kg/cm?

® -2 | GHI6 PO [N 4- dia 20mm
I (B2 RRNCPIINTG R TR AT
AR | M B AGN1400 kg/cm2, STCITE BIY
G 220 kg/cm? O WNLHFCAG (ST ol
4

86



Chapter-7
Design of RCC Rectongular Beawnmns
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H+E
As=f 0T dFF (M) [RPFS
Ac= fRe1g 95 M f[RPfS
Ec= (67 RO HNF @ = (kglicm?)
Es= R[S RI1F BN (kg/cm?)
N=NGeTd (FR@=—
U E
SN IACE R il %l@, « (kg/cm?)
ff@l?‘l?f oI %|E « (kg/cm?)
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d= TN rSig@l(cm)
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fc
Ec _ kd

fs = (d-kd
= ( )

fc.Es k
7 _

fs.Ec  1-k
K.fs=n.fc-n.k.fc

K.fs+n.k.fc=n.fc

K(fs+n.fc)=n.fc
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Step-1:Design Load Calculation.

fRTNR TSI (d)= span J3 /52 (@ /50 4T X
SO =N THT b'om =@ Socm 4T |

ﬁm.q PZ(b)=[ITNF TOITOIF 0.¢ T(® 0.4¢ T 4T

3 0T GFP ST 2800 (HFMGYI (AFGINEIE
A.C.| (1T I TN IR =T [Nz |
F,_ PR =M= TF = + [N FrEA

‘)‘1\'9|<1\91

PP == ACAGT (Y (AF (P LS

g
SO (YT PAONO =T (W AT JZANCII91




Step-2:Maximum Shear Force.

STASE T (I I R F00 ACAG T AfSfa

3 N a0 =T

SO [RTPS (O LA (NND (NSTE VLI
A I T FATS =71

o

SO TS (TG (F [RUNF AT SAf Sl
I QUIAF W TN =7 2 To¥ A (WG (@00

VISESRIT
0 STHRNOI /T =]
w.L

[
I

RRftRa &S, V=0.6W
[ifozs TS, V=0.4W

0 FNfolarerg AT GFla, V=W

2y [T L, v=¥

2 ——
1% AR (Semi Continuous) TN P,

W= [NoF 8O AR (N [CRM!
w= ATNd AFSNOIT 1o

(<

oo (
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Step-3:Maximum Bending Moment.

W@ YN O] e [T c*»u»m,m=%

—

EIVINDEAAL 4&:&(Semi Continuous) TS
P M=

& "J:C?T"Jﬁ Wﬁ&ﬂ(Continuous)ﬁl’Wﬂ (.‘il?Cé],M=%

g INFoler [N GRlg, |v|=%

W= (TG (¢1"S
L= PTLPAT Ry

Kg-m x 100 =kg-cm
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Step-4: Beam Depth,

FLHA ToITel, d= /Rﬂb

’rﬁm?r cst‘ NOITOI= d+ IO JT/R +[F POIKS
U9 Ol & Pl ALKEN® ¢ (O Y cm T
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Step-5: Area of Steel.
As=—"

fs.j.d

M=(JDg (TN . Kg-cm, As= LW J0GH (N6 CFape |
fs=0.4fy

A0 HLLT= As/ANYNAP® JF(0 0T JFP Fape = I«
AL

TN (P 1o S NG 96 19219 F41 =27
Setp-6:Check for Shear Stress.

% Vcer
ﬁTilT.Zl' IN, V—m

Ver= SIS (A0 R0T P ot (o e fmm)=v - 2
v>ve, XX O] (A1 A9 |

P PO WYLAMNCI9T AGH, ve=0.292,/f ¢ (kg/cm?)

A.C.| Code SISl fRT ST SACAMANCIIT G, v, =1.33,/f ¢

Crir)




Step-7: Space required for stirrup.

TM v>v, TT O TN By A9

fSarer ﬁw a+2.d

IS INGERES

SRR ICAR(RY az(g ¢

. ST 4

o
.); cm

CSNCS

SIRIES TR Gl IIERVIEIE:

R¥a=(; - d)>

NBRVRRERVIE

ORK/PIVINO$

=y [[RUNT v e,

SRIFRA 2ATS, a=(0.6L- d)~ cm

(RN AW, a=(0.4L - d)% cm

v. FIFBEOIR AT (LT, a=(L- d)- cm

oK@ *14, v'=v-v_kg/cm?
L T =0 (A, cm v= 113 Ao (kg /cm?)
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Step-8:Spacing of stirrup.
Yo fIsfSIs ITSTT U fRa1o1 199 FATAAY= 2x
=1.57 cm?

WW A.C.| code I fRACAT 534

m.d?

2
GG LG STRICIT AT N (GG A=RNCI9Y,
ST [IIL c/c |

RN 20w fFr4fG SIt (0 - 7R0g /7|
S




Step-9:Bond Stress.
Yo=NmD
\%
Yo..d

U= qFF CFLH IO AT, (kg/cm?)
S0 = IS (G2 I0GF (N6 AIANT (cm)

V= S5 1 (F1, (kg)

Step -10:Detail Drawing.

GOIaNP© RO TATEH 8 WMGIANG (HI* AN
(e PO RS, 0O NS TS AHro 2|

F. [RINT 2% 8 srelqer

Y. YT (IR IZ 8 LI
51. IR 1Ay 8 T4

9. (G, T, /P 20|

U=




N-¢ | I RO 720 ANS A AL 00

i’ﬂ\'}ﬂ SIGNCEGE]
TN FOOI3 GF 4TF© 2% (b) 4 ATV T
AR TS AL I0GF ST & I VLN FAT
3|

(PN (PN CFE [T 2T IV 28T I [GG12EA
PO G HYR JF B W AT AT 12 B ANGICO AL |
RO VAP AYN VIR [3F BAE FoAF FAC© Q| {2
BT NI FAATCT S FIFT LD R(J |

A.C.| Code IR TN I1qz® AREH TN
JRATALRA VNON I |

¢ RUT [FIZ© AL 00 AT PN (I |

¢ ¢ TGO A > MBI FA I
& IS (P GIATITE ST WHFIAF .99 IO
PN I




Ay [FOIfE FI? FOIMRL 9 AT (74
APV ER B CEESRIGRGET

O AMRCIF P (ACF FAFOF IMRIT AREA
YW IR POIKL A 140 TINF PP & e |

AN ATSITOT

»  (STIRICH NG 0T T0O 551 B

» I I (T NS G5

» 0P OINNTGIF AO[ (ATH I P

FICNR T FoIe
V.5 mm “qd PV (] Al

2. (P AfATSTOT % inch T S.¢ BTN FN (I |
9. Main tensile bar g9 1A 5.¢ RBTNG ;N (] AT |
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A-a1 AN PJ (F, d=\/REb?IT M=Rbd?

41

e /A f@\s‘u‘iwq CF(H (Ao S P
PN 4 (T, M=_ fc.jk.b.d?

f. =%

GEICERS §|G-_~l (kg/cm?)

fs @maﬁm% (kg/cm?)

b Wﬁg(cm)

d= fRTNF sreigeI(cm)

k=TT A RO GBI JATHIR Wghplaqlq

NG NG 9 FrLFA OO AYATS= -2

d_

kd= FTF F (O 519 JATIBRIE HAJO! FI2J1]

NS

e

a2

=519 Ao~ dg 9 33 BN AoNd afg I
9{2@1@— s Frfwdl sTolgerd NATo= 4




<l>\l£r°(b<1 BIA J[RId AT
TR W% Pf@H6T Aow=0

NG BI7 Ag~=L2

BT TIPTS5 éMle CFaTe= 2B x STolqol=bxkd
BI7Y Ao~ &% I, C=0.5xfcxbxkd

GRIE Q—llT:f—jd

64 @faoe

(NITTN5, Mc= Cxjd=0.5.fc.b.kd.jd=0.5fcjkbd?
STSTREIR 1S W, M=Mc
M=0.5fcjkbd? [ NNS

>




ST | J(0 TR0 e SToles
Rog (st » RGE | [RNfos B1e offe o
(AT 2¢00 (FT (7S SIS [TTeS AHL
DIGE \')QISIWZI ATJACYT AAOTRI] I@@Eﬂ
3| OIS f'c=210 kg/cm?, fc=94.5 kg/cm?,
fs=1400 kg/cm?, n=10, v=14 kg/cm?, u=15 kg/cm?,
v.=4 kg/cm?,

Step-1:Design L.oad Calculation.

TN SrSi=e, d=6x-—=.6m=60cm

TN 5%, b=1x60=30c;m

F. INoa NoE 8Gi= 1x=x="x2400=432 kg/m
T RENICERCRE] Wﬂ\o (@G=2500kg/m

mlb | DY A | h- Cc.-”\b_ﬁnf)ﬁl ~ [



Step-2: Maximum Shear force.
STTSs AT (1St v="22 =2222=8796 kg

Step-3: Maximum Bending Moment.

M= = 2258 13194 kg-m=1319400 kg-cm

Step-4:Beam depth.
10 . .k 0.403
= —700 — 0.403, J=1—§ =1—T =(.8606,

10+54s

R=1/2.1¢1.k=0.5x94.5x0.866x0.403=16.49

FILHA TOIq@l, d= /Rﬂb =J13194°° — 51.64 say 52 cm

o 16.49x30
(N0 NwIdOI=d+IPwIde =52+6=58 cm<60cm, so 0.k
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Step-5:Area of Tensile Reinforcement.

M 1319400
== =20.93 cm?
fs.j.d 1400x0.866x52
As 20.93

JOOJ AT = =3.40=4 Nos
as 6.15

Use 4-g28mm Main bar
Step-6:Check for Shear Stress.

BRI GAREIGS
Ver=V- Yx-4 =8796 - 2932x=2 =7271.36kg
L 100 100
SN R ARG, v=1.33x,/f c=1.33x/200=18.81 kg/cm?

_Ver_7271.36 _
VE—m o — =4.66kg/cm? <14 kg/cm?

o< N9
FS 6T A=ACI9T #1217 A, vo= 4.00 kg/cm?<8.23kg/cm?

fEarer TIRZT ATIGN |WT |

As
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Step-7: Space Reaquired for Stirrup

AN, v’ =v-vc =4.43-4.00=0.43kg/cm?
a=(- d)y% =222 52)2% =24 07cm
2 1% 2 4.43

fEAT (WG Mg =a+2.d =24.07+52x2= 128.07 cm
TG T food A =0 128.07 (i & o
Rt B 7929 900 [
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Step-8:Spacing of Stirrup

yo fXef3Te IR U 1oy I79=rd 10 Av= 2%

cm?
N G, e 94

, g=Avdv _1.57+1400 _4 24 386m ¢/c=170cm c/c
v'.b 0.43%30

Av 1.57

. S= = =34.89 cm c/c

O 0015.b 0.0015%30

1 S = 57 =26cm c/c
34 IC"1.<I I 26¢cm c/c (]|
26

_(128.07 =

2 +1=5.42




Step-9: Check for Bond Stress
Yo=NmD = 4xmx2.8 =35.17 cm

v 13080
Y0.j.d 35.17x0.866Xx52

5.55kg/cm? <15kg/cm?, SO N1

U

=5.55kg/cm?
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Step-10: Detail Drawing

2—-—28mm <

—.—y\

2-16 mm <& Hanger bar
~10 mm & 26 cm c¢/C

X

LL=6 m

—30 cn =

T

58 cm

l

N4

)

Sectiony —-Y

Section X — X

5qs YN OIK FfHN® TOIPIE [N

@)
2\ ' |¥
¥ S dRERAmE
y86 Cn_._..l, té—ZBmmg X \"— % = t
12807 coy—% ‘-‘-——128 07 cm L
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AT DISCEIE
5. 4B I HIBNGART TSR [T ey
b.2¢ BRI NG Borg &fS RBE (e 2200
(PG (NG HANSI(] |<131\;>\9 AHE CICERSRHIGE
IR WoR [N ez +41 o2nfns
f'c=210 kg/cm?, fc=94.5 kg/cm?, fs=1350 kg/cm?,
n=9, v=18.8 kg/cm?, u=25 kg/cm?, v.=4.2kg/cm?,

(0 YR SRR WTerHE R == Y
ﬁlTB'T?I’I NG O NorF g 572 &S B e
Yoo (PG (NG ANWI(] 1:@1 S AF( DIGE

O TR OB /NG OGRS F4|
OIS 'c=210 kg/cm?, fc=94.5 kg/cm?, fs=1400
kg/cm?, n=10, v=14kg/cm?, u=15 kg/cm?, v.=4
kg/cm?,







