et S 2= Dves, Pt

T fUwi2q o< GIFoE-
T @Fre: vusue
CNIRNM INOTE Tl Gy
5% PGS
0595598
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Chapter-1
s w6 a3z s faarer (Cement Concrete and Structural safety)

O &fer sew =xf=6a s (different type of cement concrete work)

@29, [FARPTG, IF: [AEHCIG RIFHT 995

T S @H A, TR AR, IYE AT Y AR A 3@ AR @ fira ©fF FA1 W o 6 3@ wEFE 97 e
e feeft:

Binding materials: %0 13 Rfoy TIMmz@ 930@ 4@ TN S SO0, 5,900, bF I[EF 391 271 23 AwrReEn binding
material RoiE *f@ftel NG 3 5 NGNS Wee 8 Corme Mo |

Coarse aggregates: sfen a9 3@ 3 ®iFGT IFed Jfw F911 991 INAF [EDT @& Qe iy o FAFET vo AR vo
BT 93] WA FEI AN AHag TN so MFARGE 17 @ G(EE @ AfeE IENEN A REE FEE A1 AEE 6 TRE {FE, e
T WA ST P T2 S 7 I G 5P [NIRE FAT IX|

Fine aggregates: @3 affeit 93 I so fffeE a7 39 oqem@E R afen 3@ ©F 8 ImEft Ao apfes
T, NNES {1 TRA afss® RRerE FmErE F4a1 Sftel R.C.C 15 i Ieg sRte @e1 J1F] SoX @70 I YHold % b Q@ © e E|
=TS TG TFe FA@ AT INIAF [{HFT W@ TRRT FF@ I@ 7@ helping material 301 :FGa 5 @Iz M AT AR, ToT-
MOT,T 3 AN &/ TaX Y& NF© |




(6 o fod ToT T AT:

Plain concrete :

FRIE: 51T IR IO |

SRAE ST, TS AfSEEL SIS TReeey 9T AR IFfete (o FAT IT|
SO (TS SO, BT 9 Ao AT

R.C.C concrete

FTIRE: ¥, WE MEF 667, FHelb, IR @WT FPENS 617 A7 P o Ffows 5 231
gEsm GEAL IR 93 TS IFfeR IO e weren|

opjfsT: ForTe oo e TR FA AT, & W 9T @@ GIRT FET

Pre-stressed concrete:

FIRETS AFEI T, NI, WE, (75,992 Ifofie o @O @l

SRR SESEE G FAE IFFICMe o 4@, P afomy o1 @t
SOY[RNT: THAW S SR A, TS T @fow fnfld aEs|



O sewmwre fameLiborT o s faeer s (Structural safety, design code and safety prevision)

e farer sasawer: (need for structural safety)

FRET T Tt 77 FAG OIF ATTR KO 6 QF T FI© 3@/ IPEME T80F [FPfe o9 May a1 @ IS Fod 3@ T2AT MaF 4|

AT FROTF Te AF FTIH FA© T PO @MOHE 7@ IQE e 0@

s safety sz service ability a7 firszem amfer 387 Fawm @we:

OIIF MTH f[Foqa 8 IF© G [ToI@F A& TAF (© MA
OIANMAF G 3 TF© ENGH V& MYF @ MMF

® FAGNEG WPF I I 18 @ M|

® FPENTG ABIAT F(F IR HFAR IEE [GORT FE o7 © A
® TAMSTH JF0 e NFaPpe Med @ foF @ =M

® FPNA ZFe F7 faxifde MoE 6@ foF @ A



M= S-Q>0
AN, M=f=rem S
Q= W?T%

Erimjlﬂ R T W02 #7493 51200 (@R 28T TR | %3 7 B120® TN (A BN 75 2 ASRAT
|
QIR (NG A7 AR (design code & its uses)

R.C.C. DESIGN RUIR& (FIG I N AoV SHBH AT B | GASLENE {27 (AT T 40
aasmﬁmﬂ@@ﬁﬁw-%@wwm@mﬁﬁam%wﬁﬁﬁﬁ@wﬁmaﬁw

376 (MG =4 A.C.1. (American concrete institute) STRIGI WIS IO (PG BT LT
AASHO ( American association of state highway officials),

AREA (American railway engineering association)

BNBC ( Bangladesh national building code) 2O |




O frarm sERfy 13 s@eager: (necessity of safety provision)

FPENE FOF T A I IE [@G9W @6 IIa@BT FE (GoRkd AT o 97 ey TImeE, 683, @6 Iza@enel [F@ear &

@ fafoae g Fa1 27 oI foqrm IRy 397 23
R.C.C. e 7 oI ook a1 =¥

Ultimate strength design: 22 “&fste :=F6 8 fFora 7% &= [A@eA F71 271 FONF foaarm S [{@ean Fa1
TF| IAFMSTE @S BIed 97 ¥ e e, anyfas a3z e ey ox1 28 HFerE 9% wfe I9eEa F47 )

Working stress design: 12 smfore 56 8 fora sqpma@ns foa  {@sar Fa1 271 FPNE fa@rm e
A@EeaT a1 27 1| T @O TNEerF {EeA FA7 271 6 THES, JUEFe JFed Tafe 43 IqFe (T O @b TIFEE 232
Tafo SFTTT FA 2|



Chapter-3
FI@fae oiF99 ( Transformed section)
IR (& Tow @ FEAF (@ G O Fora IfFEE n @ @asd {7FE w=Fs

T FA W OF PIRHe GF J¢

oo
1

T

Stress & Intermal
Couple Diagrams

i ovE: e @1 FEOME @ AT Nod Tu W o [T F@ ToF TN PERE THEE

FAE I owg I@| Ty aFfe @© [FErm [FAN o7 SO S 9 owe F41



O a3 Sierw o7 25 cm FEFat soiger 60 cm Ak at® 16cm? @ama &{f® 7% T93@ 41 9=l IW n= 10
;R WS @B @ 8000kg-m =3 feg 59% fc am: fs a7 & foely 37 |

IR AV (453 EN AT g”@ « :
b=25cm d=60cm M
As= 16cm?  n=10 fc= o 55.15 kg/cm?
M= 8000kg-m x( 3)
FASEO (TFTNI a S,
b2 Steel g9 AN :
X
- =nAs (d-x)
M
fs= = =949.60 kg/cm?
252”‘2 =10 x 16 (60-x) as(a-3)
x> = 768-12.8x

x2+12.8x=768
( x+6.4)% = 808.96

X=22.04cm



O 236 mEa Siom @ 25cm x 25cm [Sfee 4-25mm 3% 93 341 T@&1 n=10 3@ FfF6 932 o
@S e FRfNe (R fBfsw ey 7 | 33w fc=94 kg/cm? fs= 1400 kg/cm?

(RS R W[ ?15\ 3 (AGIS68 (TG
b=25cm IVIc- —fcbx(d - 3)

d=50-5 =45cm 19.86
Mc=? == x 94 x 25x 19.86 (45 - ——)
n=10 = 895616 49 kg-cm

Ms=?  fc=94 kg/cm? fs=1400 kg/cm?
As=19.625 cm?

Steel (RGPS (NTHH
tillwwfjl Ms= Asfs(d—f)
— =nA
nAs ( :! —19625x1400x(45—%)

=10 x 19.625(45-x)
x? =706.5-15.7x
x2+15.7x=706.5
(x+7.85)? = 768.12
X=19.86 cm

=1054490.5 kg-cm



Chapter- 04
R.C.C. Tizg ffa fisa (shear stress developed in R.C.C beam)

AR.C.C ATATTHT C/A 8 T*THTH ATOTNF A0l ( effects of shear force and shear stress in R.C.C

beam) :
R.C.C 9N PR GBS 8 P Ao @@ RSB [T~ F1 =Y ([0 ARG A0 N W0
O BI @< B Ao G ey 23 | A BIACA shear failure (G | shear failure ATSTANHL G AN Sifoldes
RAERNIEPINS II79 27|

GTHTCAIE (BN*I (diagonal tension): (7 SGi~a et AN (HGF TIBETT 3 2 OLF (SFF B A1

diagonal tension qUeT| shear failure (¥ diagonal tension failure <JCeT|

P Mo At= o

V:_
bd

U V=" [REET TR 713 (1, kg
v = 33 Rrad Ao ke/em?
b-MITAZ, cm d = ACNF OIS em



O 236 SEa o@ 7o Stog o 25 cm, IEES seiger 45 cm ax: = 6m. T 5T 8ot @6
15000 kg @& amafe amml I wFGa 51 foa 211 kg/cm? =3 v@ be 8@ ERT@HErG T
fFen?

INOT 2AfS O 9T ST, w= 22 = 2500 kg/m

6
STUTSG R, V=2 = 2222 =7500kg
(ORI RIIR, Ver = V-5 = 6375 kg
IREIES ’§|E N v=—L =567 kg/cm?

bd

LD ILEDCIRIRBIE ‘§|E N v,=0.292 Vf'c = 4.24 kg/cm?
(AR v>v odIR JNOTS ST fAENCH T ATIGH |



Chapter-5

R.C.C fim s@e fRamresd o ( functions of web reinforcement in R.C.C beams)

Q sa= fEwwsers (Web reinforcement)
TSI G EE FEE A @ @fAF ToaT o 56 G900 @ fRI@n et 3939 F91 W oF STI
RIGENES IE TEETe 6mMM @@ 12 mm T0F I8 8T MRa@NEGs J1 ol ReiE 97 F47

271

R o fRawnteess afiffem ( classify web reinforcement with sketches)

1) Ua=Es
) WasEs
3) S aFEs

4) Q IFER

usual beam sl.irrup)




0 R.C.C. iy sws RBa@erss s

s | Sfefre e 979 Fa1

| S e RREAENESs @ 4@
FN© TR FATI

©| T TR G @ Ao
FAT|

8| Sorm aye RRA@REre @ 3T

3] @@ IH FIF T |

O w.s.D H&foTe ATT 4ror STHF fARTTHIH TG 99
CICEIC ‘ﬁ:ﬂ?ﬂﬁ (spacing of web reinforcement in
W.S.D. method)

A.C.| SR ATH FSEATT AN FILN =

_AvFv

S
v'b

Av
S=
0.0015b

5=<
2

THNTS NS VT A~NH N T RO 4771 =

SR [ARACEINC61 O AR 789

L
a=(>—d) >



U 23 7 afifeeg o7 £ & Fom =09 6 m 73 25 cm FRFA seiger 50 cm a:: Feifs S5cm | Tofer S afe |
v foerg gs@ sz 3000kg @ swew fige am | 3@ fv=1300 kg/cm? a=m: ve=4.5 kg/cm? =™ o Sfere foarT
W.S.D mafete fSoma s@ @8 |

Design load Distance of stirrup
L v
EI:(E —d) ;
W=3000 kg/m =625 cm

(WG BAY = a+2d =162.5 cm
Spacing of stirrup
10 mm A PO FIRF FAE

Maximum shear force

WL
V=" =9000kg == 5442 cmcfc  Av=2xT (1.0) =157 cm?
a -4 _41.86cmc/c
Critical shear, Vcr=V-W X — =7500 kg 0{-1001519
190 S=—- =25cmc/c
ver 2

Shear stress, v= bdr =6 kg/cm?

10 mm A FSOAT T FACA 25 cm ¢/c

V’=v-vc = 1.5 kg/cm? IATC® R(J|
Vc=4.5 kg/cm?



Chapter- 6
@ fw 78 35 fea (bond stress developed in R.C.C beam)

35 Atea (Bond stress) 3 a@sr R.C.C IPTMe @RIT 6 F:fF6 e AW [T SITeNF

afexe FAE T |Fe AT T @ FF ¥ T ONF IS CEV ¢
7.5 Ster ¥ 35 Fowma @ SeRa  (derivation of the formula of bond stress developed in R.C.C beam)

v
€, jd

q: IS Ao, U=

V=TS JFF FLA 9 AN kg/cm?

V=136 PrEra (P kg

)=feTor oY @ FIAFA TOITOF WS

d= BIIFAT SIS cm

€ o =GN (BATZA 06 ARMINR 7AW cm




AC.| @e Sqndt amf 3% @ famgT

BendldeductionjiengihjofisteelharsiiniBBs|
BendEiongation|

For 45° bend = 1d For 180° bend=4d

90° ™ ==




O 36 smnas s@ e Sieg & 5 m g% 30 cm 9k IR sSiger 50 cm w6 fAew o Wz a2 ftre 3000 kg eme
erd g Al Fw 36 25mm e IT T9F FAE IS Moa F@rm Far @wns)

wnfee f'c=210 kg/cm? fs=1400 kg/cm? n=10
YT,

ST PRI v= 2 = 2252 <7500 kg
Cﬂﬁﬂﬁﬁmeo—mo 3 x 77 x2.5= 23.56 cm

n

K= +5y = 0.403 fc=0.45 f’'c =94.5 kg/cm?
n +(E)
1=1 -X-0866
3
. — V —
. IG OB U=
THNT I [IZF T LN IS Ao~
u=(3.23,/f'c) /D

=18.72 kg/cm? > 7.35 kg/cm? OIS NN



Chapter-7

W.S.D.ssfere ames@E I Goke EFeEd s Ad@g g
(flexure formula for R.C.C rectangular beam in W.S.D. method)

SR S fGorE oy cife 4=y Far 23 T

o @5 97 I FE TIem AR @R 97 TF@  [EF TR T AFE
o fFs A7 APk fowa way 3T 3% @l Sreamers [Ffes IFE 3T 78 3@ 1
® HfFET T SN FHel IAMY F1 W A o 73 b Afomy FI@ &7 7|

o HfF5 o1 55 Ffewas N = Fa@ 711 93 FF @ @@ HIE|



oF affe R.C.C. ™ &Y s (The stress diagram of loaded R.C.C. beam)

EETRETTY
: j | / Neutral surface/'i}i '? id dI'

e Sue L dit = -

el N e e —

(a) Deformation Diagram (b) Stress Diagram




0 W.S.D. AZISTS (FIGITAT TaF (NITB*e

.@r k = —s
n+(j:c)

LR IGERGRVERIE] & Rt RFfafds (@me*w TR F41 238
Ac = Fsf& Wﬁm

As= B9 ﬂ?ﬁs

Ec=3f@1od f‘ir;‘?i% @W =W1°X 4270 Vf'c kg/cm?

Es= SOtad NP BN = 2039000 kg/cm?

TYN W= ap TIPSO, CRERIREE

N=SGeTd cafets = &
=TT 5 20O HI° SN TAS, FIRANA BT 5191 TG kg/cm?
fs= ﬁat‘?ms W5 20O O TP TS PRI B0 51 MG kg/cm?

5I\'ai21\9| cm

|< Wwwwaﬂﬂwwﬁwm@— 3 FrEFA NfETOR T = <2
kd= WWWTHW&WWWWW

J BT oI & {7 433 B Ao afeh [ 1S 17w 932 Il sifodor Sy = 22

_ 5% AT e {77 43 B Morme @ [ s J
As— A 3 ﬁﬁ;@fmﬁﬁ%c's‘arwrcmzﬁﬁ &

p= WW@WWW&%E&WWWWWW 4s
Mc= Bf@6F (3 Cﬂmkgcm

Ms= s CEI|@T|% Cill(il%k—cm

M= (IS Cﬂmkgcm i

C=B19} TETIPTR #Tih 9 kg

T=0I AT Al I kg




O 236 swms e #fre R.C.CTioim sFa =na o o] Fwfer faom so sz afefierg 2100 kg e sweow 329 7@ |
Fs=1400 kg/cm? f'c=210 kg/cm?2 n=10

Step 01: Design load Step 04: depth calculation
2100 k d=\/%
w= g/m =48 cm [ say b= 25cm]
n i
Step 02: maximum shear force K=n+@§) fc=0.45 f'c =94.5 kg/cm2
WL ¢
V‘? =0.403 j=1- k-0866 R=1 fcjk=16.38
_2100X6 3 2
= Say covering =5 cm . total depth=48 +5 =53 cm
=6300 kg - AT THATFH= 25cm x 53 cm
Step 03: maximum bending moment Step 05: area of steel
_wl2 2100 x6 a _ _ M _ 945000 B )
M= i x 100 = 945000 kg-cm As—fsjd = 1200 x 08648 16.35cm
25 mm IS 9O JI<9RIG Pl

_As
as

-3.33=41G



Chapter-10
T-3 a3 93 732 (I-beam and its use)

T AW AW 935 97 TN FfHNS JIK TUN A [GOIIN HI T O 83 FI6 ATNT WH RO By A |
G2 SIS S¢¥ (MYTS T4 NI 0T AT TN 0 |

T N7 fafeq wrer:

5T ST d= TIACNG FILFA STOIFST cm
b= TRCNA (L&A &% cm Flange
b’=T J 3T AZ cm - .

= TN AT AA<P] cm
tD=T%1fﬂ?~1' Cﬂmﬂ@?ﬁ?g}cm

T A 2% 8 TeIgOd WYATSS
SUNRF 2F b'=1d (WH 2d (S 2T

L-beap’




LA {1 (width of flange):

o CFUET 2F ITAT NN IF QAT ([ =T 7 |

" arfﬁmammﬂwwwmwasﬁmﬂﬁw%@%%mwmﬁﬁmm
WR b< | +b’

o QTR (TCHICAT AT JeTS WG B A< LT A9 W6 ST ([ I 01

o (& IM IFMIF TW O 2 T N ©I9 I HK YPF A7 b BTN A S W &

VRS WA [ = A

WITOISIF AN 493 T AT LT 2L F7e

NIRSEEEIRE
®YATE N CIAT2 T I | QANAF STOI0! (I T | FEFT G560 N AT | 4T6 QAN
@?ﬂ

T e

I & T TITTE TR = | QNS TS IH0] B X | FUHA So6ol (I AT | YF6 G
F|




Chapter -12
R.C.C foes feemés ( R.C.C lintel design)

U w1 S a1 ¢ ST ROE STE @S 319 FAF G @ AN NPT FPON T F T S0E Ao J@

fAoEE St 8 FoR

s, OF% IPENE ©F 329 I
. GRFET TFE 8 TIFF @8I 7@ IF I |
©. TS SNEE @GN e & T FE |

8. NACTS SRET SFACTS I FOEMG SR Fue & |



