NNENENEEEEN
ENRNEEEEEEE
WAL LT TR

A_““'----

CONCRETE

REINFORCED




HandNote on

REINFORED CONCRETE

Written By:

Md. Farhad Hossain

Roll No.: 1500045



Contents

Theory

Formula

Transformed Section

Singly WSD

Singly USD

Doubly WSD

Doubly USD

T Beam

Slab

Stair

Stirrup




THEORY



v‘\,v

S pbey l“' f"f;ﬂé ‘Swn\-h 2%‘ .
16 d-i gtome like ™ mﬂhﬂd obmm{:'ﬂa Wrm,

h ed m{axhﬂm g{ cemm*/SMA and 3ravz4-

559&, and wahm{—o harden N jrrmsgf— e Sha/rz ﬂ/ﬂg

CW"W‘MNS of cancre}e

, - s , w deriW ok
b e Bm@'@‘mwy C’,me/n{' or Lime _ —-—-—} -——L
; ' N YT -

| 2 Aggregete s Fine and coaree 37713

- 3. water '
L ThabuH( OJ H‘u materia| C_cmsu?;of jﬂnz and Coarse agﬂnaal'b . Cement
ok nto

& 34?01{. wahm m'm/ragf dﬂm?c@ﬂy + bind W@ﬁﬂ.maan, Parf'hde_!
i A%
H;- el SO}H mags . :
<§~Y‘)_f¢_ l.‘.,-
I's CUnCde_ wld&l}{ wed 35 an Z”Pﬁm Mﬂﬂf{ yaterials:s

m cmcw}a % dsed gy most: @vmon) constr ucﬁm materialy for

hﬂmr\‘g 'I-he.JoNdumEI proper Hiles -
; A m-raw maM/mals Q—f conCrete. IS com’rrdwvdt\

a ‘ R0y
| has 3 h?ﬁ\ com pregs| Ve S’rre/ngf-hr | i

L L e { .
res ﬂif“m covrom.‘on and %“m o B’PPTQUEHZ effect

‘A Wﬂ"’b \mt 'np‘rmM +WPUY'Q+U'Y'L .

(.| |\$‘¢ ).;-’\h 'i,‘.'.

comperahively -



tonsile szivznafﬁ-
eyl T PR SER _ ) .

i quaMa THpl : eferable Hom
Qf kaw\na hus tensi e S’M”dﬂa steel 18 SO pPYES '

Crete . 'i .
ue fo inikta) Sd'ﬁhﬂ Hme , [+ can not be gged AT h:rdkm”g

£ Properties of concrete:
:'v.h&ﬁ”m(‘]% R Elache prothu 2 Fohﬁuz 9. Puvwfolhf}f

=

A
2R (1

S‘f'"ﬂ’gﬂa Qf conevete commmly eoncidered 1fz most valushile
ﬁ‘ RT‘”PW";\/- AH’hOMﬁ(A in ey prach'cal cases ofter proper h'es
3 1‘»%( dxx'ra/btlll-at and ,mp(/rmegbll/zy a,g be f@ﬂ_ggc(g/reci mMoY 2

BT g )« ‘
thporw Never the ey 517078Hw usually jwes the overal]

\Jwrz of quall?/ of concrefe -
Mt of | Conémete e follovtrg Types:
.Cﬁ?hfr&!ﬂve shmﬁﬁn 8005 Foion ;?rmg“’\

- QY’M{ sty NS acq,mﬁ a desireble s&vengﬂ«\ #v-v'r
e 'z E
"ﬂwr Pwpvrhés Wil be gulfilled o LSS
gk |
th s conmtored a5 e fmw'f
ke ;’%& &

g 2




,,,,,
.....

A B
‘" ,cwl"'g'
5. concvete ‘\9“0“}5 | ‘ e ‘
6 Dague of ompaction: i

I Rein foreenient concvete: @, M, 10,09
: '&%P}#Tf’-‘fﬂ@‘”@fhan‘f’, usually pound steel vods =%
0 2dvenee of the concevete. When F IS comp

is placed . 'n +hq_foﬂ:n9
1¢th(7 soryounded

, : of- th<
LH hardened conevete magss I Jorms an fnkgmj PW’-- imw‘h
¥ ‘Member . The vesulhh .combination ‘}f twe MW'?J'( ¥
f,,-i‘ a5 pen ﬁrui uma'f‘cé— 4 :
e - : x
-

4 '  Advendeges of Reinforce ment eawerete over platn cancvefe;,
ey - U 7 >

. L Ree & mave economical them plain concrefe  forga Shméﬂ‘

T high “fensile strenghh | 35 compared fo. plofn sl

AL

Jom :
om erefe ¢ SR B
B gy, el than , amie e
T R ELv ke g b . \ . £ B o b Nﬁ)a : 'I

ﬁvmfwr JMch'lfl-y nd -,Lo'uﬁkw’zxs:



Qg 153,757 8
o o ve Jmmh in e rawérmxa

1 e ed JOOJ ml\ﬂﬁr&mm.f- o .

| [ be. aMe o develop perfect” bore WA (o‘ncmw ’

) | "““ ‘%'ﬁfbﬂf of f“hermfa/{,ex‘pmg’m choudd b<¢ WCM’J came
% ”“‘*Sf concrete -

Q) o showld be eatily aL

v n f'f' s houwdd hare lnfﬁh "124491( ;'f-r(,z?’..[ﬂ

i ﬁifhnml& be e_anfﬁ cuf amd  bend .

BB POy <
: %wh.ujd nef FyoJAALQ. ang harmpul effect be%l%g it

AP
fs« .&Mﬂ MOI’ 941 Hhose vequlvements ore  fulfi'lled 17 il
ey ‘ﬂwr :s (Aka mild steel © wid 35 veinfore menf—ih

ﬁ’g’t} arJn(: mshﬂ"' ’” Maﬂn‘ o :»,. ' o




cy Fo the

)&QQA_‘ 3@:@% g N

N 'ji},h‘gﬁ éf}”ﬂ*ﬁm‘- and denm-g Q‘f H"‘ m% ¥y

T3 ™ %L 4y 19
L ] '

s ¢ Jeal loaAJ are |
- 4l . ﬁmsh Jfloors # plagtered el lings | J A
: | an
, wtﬂ% s made for suspmcled [ead& SUC\" %P\F'r\%
Hﬁ\a Fi'xtures
-Jr
\% l{p“rﬂgé dead (03ds are ‘ | i, e

0L WL
* W??“M sorfice Ok gide walfs A curbs % an all

ii}ﬁ?& ﬁlplk\a and other cue Pc/ndzd

\ 03" j
= WBS - 2veans cupw: ,M;‘g ._->Pa!ll‘P
— L/
e [hon qf a joad IS Cha*ﬂ?& with

% quz 6ads: Ij Hm m'agmhum and pes
Ptd' 1o +Hme Q_ha/ngg, /"“'\an Hn s %W fo

;?Faaihréc‘,{“ﬂadzshvghwaa bridges are specified by the  Amerian
on of state phahw;% and Tmms?omhoﬂ 04 Hefals CAASHTO)

e |o0ads

oads 15 known as U

;‘”31 loads: Environmanif 10364 canst st Wwaml(j Df sm oads,

'.,JD D

.,,.“'"Wbm boH 1% maﬂmh& nd de'WhM

LJ (,\\L ‘& i \Iffl’% “.,.




- h‘; ”'ra, JSQ&(’Z‘ l P S *-_?!V—1
ng“ sourees Of unc,orfamfv " 'Hu

: i h\'n‘
, and censhruckion of veinforeed conerete struchwre.
Souress o& rmwmwm D hieh requd 3 dt;h’m""

MB f"93:f€+2f m% |,'},]r£c] a Jfo“mn,(’

pf‘i*wﬂ |eads may dffer Jrom thet ascumed -
2 Adtual [eads may be didrbuted in -a,memPar d"ﬁ-@ﬂ“’?"'}f&h’\‘

.%94" VU med 1
'_.,3. Tha susumPhBﬂs and S‘Tmf U‘r(@hcm; foharent 11 Cs /1 "'”94?9“
wy newlt i caleulated  |oad Qf}zch mornent;, shears 24t -

. .: ,\, 5  from thae that, in Fet, aed M shuctume.
: 7\*%{» aetual structura behaviour ™ay differ Jrom  Hhat

f'mn'ﬂg to imprfect lmowlzdgz
Jiffor Jpom those spe cifred.

e }!\]

C aT Um’bz//‘ d fimem <rons 7’"?

nép be 10 1k proper fcmhoﬂ,
be dfferent frdm HhaA—




g Mﬂm > quum@ |

N‘ Sn o nrminal tshr

A"a@as\l'c'a,llz e tU' (Factored load) s cal culoted ey
i ——

D= dead loads
Li've 10’&45

r“rc’f?_ﬂ\
12D1~]6L Where ,

43
Ih *;:‘1"‘3‘“% veduehion Jetor: 01,05,13,14

ul,' Tor ?yo\fvb& gM s thae Hf»zov@hcd wlhmate, 517@;'\@{'{,, 1%
co-efficient which s Knewn ¥ strength

" s dencted by D

oy : ~ 4 ~———}»bf~'a37n'nzo‘

i };ﬁr e & t‘i h'a(Thw Han thet Jor Sheer MW‘ |
BB Bl v L

e the ﬂ&xurr( fulum ofy B2 dzpemad R Thb

ran & com‘rolled oL PTU-‘SLI& tb




e 00,0% 04,04 07,08
‘ __;"43""8”\‘*34 asgumphong Jor refnfrced concrete lehaviour; | .| |
The Jundemental Pv\of)oslhbm o whith Hhe mechanics ch velnfored

med% 'U' based qre a;ﬁ“w&*

\

um

'@ The internal forces, at ny sechion of & member re v equili bm
Wit Hhe effect of the externsl loads at thet <ecHons

%) The shrain in an o bedd e d rzl‘njwu\na bov, s same 34
that of mmmwncuhc? conerete .

@ Cvoss sechlong Hhat were  plang p—{"o'r‘ o loaAﬂnZ conh L

+o be plone In He. pomber under (094
%F nzmghr\3 any Fopsren ST

@) C(onavete s met Cgfpgb)ﬁ,
conerete 15 @n 1«3 & Afrachlon of

Broawge the temsie S?Te“ﬂﬁH" of
(s compressive Shaﬂ(c]Ha,
@ The WWZ (s based 07 e, actual chross- strafn rel lah'o71s h1'PS

'Mciﬂﬁ*mafh pmpev‘ﬁu ﬂgf hﬂo@nshfum+ maferials

(@ Blasti'c behaviour gf conevetes

L_.

LL ® At low shresses up to wout JLC , Hhx concrely, Is seen o
l behave, mwn"ld elasticad] b Me. J’rmsm and straths are quite

c)omlj proporhomsf . gt B

\*—M@mhcssmﬂ dhan n Hhe Ccmcv*de /a/f'afng 3;\/@;1 load ,

:&g, e‘quajl o Ha c,amPYLSMm N ‘H\& stee] .




ST pveryibg cardn Tk
E——1 e il s > Vi
R e, 2 - (VBT 57qINe

mg Hin byveq et Wasbare 42y doid & % \g;-f;‘g
= U i

WY bty Tesd AT 3ve A 1vodeney ough W ‘*Baﬂ'

7"- &&"L" N ) o : 3 *‘ _" 3 3 3 - { 3 ﬂ' N b‘ p
sk A pb o VA AR d PRISAT O _ \ MJIW‘ 9410
| By gmowm 4 s
where, 7N= & A9425Y X7 AN

(e

l‘")l>

i\ VYRS

), Load of transfirmed sechons w7

S0

. )
L Tronsfmed sk
) n Agy I N i
A‘l:¢ Alf & ) A_} 2iA3+ (’Q'QA;‘: A -
- (‘ f* g Y'® ¢ 3 s
; et SR + 4 i : Qd L
, o < e ey L ' reea OC_¢UP1
= net ares chmcfbf!b e - gross ared MUY A
R L avifareme L e
CeR i)l e |

e i, : & -l
- = 1 -‘)'}11.—1_"(\_’

| orea of vefn forang bar ' ds




& v\..-e'FfEcJ-;’m rahﬁfahg achon, ,-f— /s essen'hd that stee]
mm ddlmrm fogcther -

LR _:/,,.,34 e;ocp:.wmm (o - {:H—vc:i(mi}* Of' oo materials, QW S'Uffldﬁnfi

ﬁc‘gx"ﬁ" ﬂ‘é* stee| amd b"'IX(@g for W’C’f‘m

| P‘rohmm. '- 8,
M c'onduc/hwf-a« of Cterl 1% Lz'ah and cm'?ve/YSeJ

MM\M ce‘ﬂwbhvl’y of conevede 15 R PZIG*IVQW
| - dfe @maumf' Qf*canore be gover peeds provides

ghaa-ﬂn germal msulah*mﬂ for mbdd&&

(6,

1.y S b s
4 > VN -y




aments| agsuwm

L 4 o2 Eﬁ'b'f‘?"rc-laﬁ\f\g 1o -.1/:"4@)((4(7‘2 and f’llx’um

- N Je-texie ane JRXUTR )
: \) vl TR L \ 4.44; 8 [\ i {f_,.’ ¢

) rﬁhﬂhmu pleng, éefm lowbg vemstn

{g\ N(‘

W ﬁé’ﬁn; ‘




v | . cvess So
’ t“ an W’Shaf gf mi x’c‘ . j‘t,‘)\ 3-.% Er{,}\g]'\“h

) E'} i '-5--- —ifl | !,f ,'_\‘\1'. oy () ‘-.1"‘ fs‘, !

i fa ﬁ\L Com de a@hﬁm Qf J‘huw S”}Y‘U4-€J @mA :Flbxwm
i ﬁﬂuslg aj—md,., Pom* fn a beam ,‘H\zm arm Melmw SPress Q{'
- fuugtm and asmprus1'bn The /ijagqqu which Jorm. am Mﬁ(ﬂ
k ?JC %‘ with cath other .

e

G "SMQ_‘L the horizonfal md vertlal Shzaw"\g vg}rz’rsu are M(MGJ

| Sechthet and The foxued] strersaape zero ot e neutral plone
¥ rhe halned tensile and compreseve stresces at ay point 11

rhafﬂem Srm am %9 ¥l of 4c° with norizemfal r TR
M*fvnsf}y, of cach Ioa//hﬁ 29usf {7 fhe wmf'_chw af H\.L

P@"n‘!’f

o propavtiins

Spresses ' the oufer Floers are smaller ; than
i ofp ) The bewm behoress IR
: .

ed conevete beam A‘k{,ehav:‘ouff‘: PE 1455658 ghon ] (8
LA lead on such a logam 1 3ma,&ualtg mcma“gm‘dz_.
%M"N “le”‘ fud f‘ha)f-“an Cause fhe bram

*\- ‘&
| N\an ‘JN‘R ‘Nn t' s ‘-ﬂ |
MR e iy s bt e gl




f

) | o
o 1 pecishing STEsS

* . L ochve

low loads, The emtire emerete 15 <5f% der Of THe netrtrat
Dy, e and In fension 0 ey A mgﬂm’}u&
ﬂm §%0‘(\ en . One Y fﬂ W AT (”f‘(.*e— ATE Qf o

| b k stane 2l stress |
| M.s%‘m 4:3194 T (#y0]

~\J

B

"\'".furfhl/r‘ }W ased Wusgx ‘Lx Y
< Mo e 'ﬂw P"‘"’P?fﬁm"” Tk"



‘\hr‘

///

/

iz

G‘H)f’rg
)
P Haa concrefe
60 C‘Y&Ekndpve(of.

0 an

1\5 _S‘V‘thlM ‘H'M
i & the bemoile stress
, $O H”gff no. tems
- L4 Hw SIME
,*H%.Al’lomo neous beam. 3
A?zﬁ(/\fe/nm s the przse/nd Oj ansther mater)ad,
1\/?/)’)
?’Fﬂﬂ\{é’%hc ;m?z PROT
9 + Hmes Hhet OJL

e ‘TB compwfz S?Yzf!u and streiv¢ lf degfrw,
ﬁe@,g’ﬁv.med sefion can Rl be uded -




mine, tHha {ocah'on of Hre meutra) axis
axis = o voment-of the

com pYL?S?tm e 3.

thig"l‘”’f LE . :
e b C«—llf)—é = NA(d-Kd) - . O .

ot of the tension 37 ed about the

‘ °;_¢ g - Oand - T2 Ay - rer(D

w‘* shec T
g ou fwo foress € nd T e equaj ﬂumuzoa%

@“Pu' CW’Shhud bﬁ
be/ndmz wmoment M Tatihny mmmf—g.wg‘#

M= Tid = Acfsid SN Db
P il @ ‘.":

mmmmf'r abont” [ g;’\fq




mesd lL». 'Hq)’&s

(ebé Cd V- 2n lB“% S0y L ,-.? )f'.‘-ﬁx;'*,flh :v' L ,‘

3
il 1o 8D

e

s *ﬁ POV Ao
”r -.'stf'i’ m\ T

1 ‘At Dinwoj botwesn WSD and USD mfﬂ'@é—: 09,10 ,04

: r
&0 UsD
[F W meens werking sfress 1 USD means Uliimahe chre gt
bl "1‘47‘1 s Al
g d 23 7\»

I 15 fhe old method and wsed (2. 1+ K the modérn method wd
P‘H’waw cades dnwzfrgm,ry wsed

: ,{* counts fhe shress L“‘P‘m 3. Tt counts the Shoegs tpon
A Hmit | gredd peint-. o

, increased by ey ')3 91 Shress (s deereased .’H muld'~
" 543&*‘# plying fickr of sefety . |
cém,oun“ul Y | 6 Deﬁ'ﬂn load i c’cmwxu
-W:Z 2 D=6 Ly

61511&( rapo fs wsed f
- ?e}arrr?'m?g mammf'




F e
|

i e
.:'»'4 b : y “.*‘ﬁ
) Ad vanieges and Dis ad ventages of W8P and vsp wmethodt

Advantages of WsD:

Q.)T)'he 43”""}7‘(3[ dﬂjlic-h’on 1% nmvm:a”Z under sarvite load JDY’
WSD nmethod § afpropr;'a%e_ :

@) With hish stress steol reinforcing crack width st worieng load

can be a tong'devabon,

wh:‘ch

Disadvantages of wsp:

O Prfferent {Hpe.« of loads acﬁyg sfmql-fgmous/g have o {ferent- o'?jrepf
of wncertamty'ey |, This can not be counted 1n WSD me thod -

QD TF’Z 2@1"\_;3,{ facv‘or Q]L sqjg»f—y /‘5 a‘)oyL Known 1N HAg me [thod -

"}dvéﬂ'hgz; Q’}L Usp*
Ob USp method ensures P'rcspc”r facfoy Of 5nj'é'f(7 p

) vsp me thod 1§ Neerssar o for pre-streced @ncarete

Di§ advantages of USD:

@ Limitations of This method [c the collapse  of f/exu”e./compmmbn
Shesr and Tension, ,

OD’ =" 0% hlgﬁw cost q(g;,‘jf; melthod .

_% T_ra/ng—fo-rqu RC J‘ﬂthbﬂ:
, ‘ s ; ,
I:{— The cvoss seetion of a compo s1te bean froans formed wn tu

e eqa1'l/9x/!?ﬂ4‘ aross j@ﬂ'f‘}tm A |‘+ ’|§ ('1“00l ﬁ%gﬁvced 'ZC

- seehlon,




e

Feel

well a5 empression 2ome 2T €

ity of doubly venfareed beam? 08, 10,1 /18
. 3 ;

n the dnenglon of the beam  ord peste 2ted ‘
% | Tarehitee-

Wi o ~. s ‘ ’ ’ o
constrahl (1K avaiabi'l iy of head Y00 4

Q9ﬂ37?J,UY8hW£ and e moment of yesistan@ of f?hﬁfﬂ

yce d be am i‘S ,aes f—h:m %L e/x}—efyngj monﬂz/f\‘?’;

‘MWI external (oads Mg)j occur ed Har faoe_ Qf
on boHh faees OF

member and may cauge fzmsion
R en e loads e eceentri’c

kzr? the beam I's SuWed fn swdden leh/ra/!‘

| : |
B of confinuous beams or Sleb , the seeh'ons a4

i : U doubly TeANfireed
..W%Jralla ol,ofmg'nzd 4 doubly L
.{&_ 'tlh’ @63 hid Ea ' ,

L

fa]

e

head hoom g In mulbshried "”mﬂas

R -
R =< b 44




¢ ﬁ‘ﬁgi s Pwad.zJ @ Steel 1% wa'aa in

ComP'r(SC':”] 2one A wef).
2 a5 tenstlon  zene .

| Suibbtg f""‘ Unrectrr'cte d M Surtable.  Sor hm!hd

| J”IWI.MSI'DYL OJL be arnn dimen ¢'oN ot . kg™

Al e Comprfs.f?'w Stre s @ Co'fh[)'rl_(S!'VL stvegs 1

5 i cavvied l‘; Concrede . coner< te 24

4 J carvired L’J

L“_“."i K ‘xj'.")" [ ’

K) " ' Aty well as Steel |

@ﬂ— Of fevrs less vesis bhmee @ 1+ offers vmove vesisbmce ;
o ey thquake faveos o eanily gquake forets Ha

rather than Singly Tefnfred

e an,

R whey ?anﬁramem‘- are _provided t'n compression 2one: (5,14

'3

hm ‘a Sechm s hmided + spectfle. dmengon due
ﬁzre/ht'kc-{-qval peasons sueh 25 a need fur Wmited head
,;}3';\1 multy Storied lbuwd 1447\3!-

emm deflfdﬁbﬂ ls  peduced with the 1helussion ojr

&

i T e amn

]

a4y




.j;hﬂ; A:(t,m load ) aversing e emtive btarm from
1 face srll'fhhﬂ M

N .wwﬁ"‘m?‘ 1 the Compresd
Pf""—”s 18 sudden and i Hhouwd” wzwmh}

F ﬂHWna'ﬁ'I/Uy e 41'33071:1 oracK , onee formed, SpYeIdS fo war d - and
‘3'9 tht the cumpu.vsﬁm 2one.,, but— 5~fa’>5 chart- of p?ﬂd"ﬂ'hh?
'ﬁpm compresSim  free ¢ |

I’\ ‘f’hlﬁ Ca3L , No suddwm collapse ocevr S

&hwl’w o4 Web ranfreed concver beam:
307\81‘ evaeks have dzudoPGJ P Waob fﬂhfofu me/l‘f" augmemfs

”-:'P“lff"wlo(, t{fg beana (N fur ;'(Pp'raf( wqu-

“ﬁ,@"""—@ o[-— fhese same bors veghn bl The ?YOU-’H’\ of ll@Jam(
and; rmua ftarpenefrablon  p Fo The ©@mpresgiin gone ,

‘ 249‘6 counteract The Wld&mka of fhe cracks, se
:ﬁwe sty ™ close confact
R ey e Ha long ot
' &alk af- m czmi’ftft”"




J9P€$ of farlure in R¢ RBeam

1 Sheayr fu'fur( < s .ﬂmura! fM’lu"\L 2 Tencion 'f;M"UW‘L 4,(’amp'r‘ﬂ$'1%ﬂ
; . far'lure.

Shear fallure: g1 ) typeally occur (N the (gnnech'nc  betvieen
Member B lumn connech'on ov mem ber 4o 3"’1‘4‘@0 conineefian TG

(onnu_ﬁ’m; *Hp'l(a”lf havg t’ll’gh §9\¢'J’f1”‘8 ‘%YU?A 'H‘|8+ an g/ngﬁwer

mugt— Em mngfd,er when Jg()‘aﬂfrg 'ff\_L uanCHoﬂf'

or such 3

Flexural fai'lure, Flexural favlure occur Flaxural memb
e bars girders and I'n gmge omes , Copn pression, enembors sl
Column Hhat 92 subgected +o bmdﬁﬂ Aresses, FElexubsl members ty prally
fa'l when  floxursl lo'acl.nngf cause Hy o lement 1o buckle -

Tens)on Cfal'(U‘N: Tengfm jaflurg_ gm’)ar:)”} oceur |V br ace Mmew ber or

hwgers. This 7?)70 of forlure occurs When the e mem ber 1S
Slrotehed 4o a level that wxeeeds the materi'el S'H"Engﬂ\, of the member,

; 3 A Tece)
w'mprzcnbﬂ fm(uflf Camprtgm'm 7(:“ lures f‘yp;(aﬂy accun 1N (91 PTess)ar)

Sl and broag ;wken e com pyrisive Eiray
bueKle

r’“e’”m /SMC"\ a
fovee applied fo the olement cawsed Hw element 2 |"Her

{

o bocoyme. over stvesed.




af T beam over echmq wler beams 1 F s 1, 0¥ 06'11;]
o (omprzsﬂ\/‘c stress an

| 'Fhr”m ,fl:w?z Can rzsts+ more.

Feefargulay beavn - | ot maker1d] use
(_‘9 In T- bpan web thickness s legs and 2 b

Izg; thon a vectangular beam ¢

ke am .
ecanom:c:;{ (‘dW‘PéW'LzJ "“D a

nzctfavﬂ'b(lw
QA) T - beam IS

beam #  the doflection (s veduced + ﬁd@ocl oxfent

%,

| nﬁ) I

| than Teclkangulsr
?C' for larger span , T beams are uz,(ua/llz prﬂfeﬂrecf 7

z

P

!

J
|
=
R
g

=
i
b
Y.

[&l”'s advantage, of T beam:

@ Theve & a consideraple (nerease in e hange
‘thjunuhm of the £4 and the welo & the I Jutih-ivzmsuM&
:r%’i**wsc Seehon + So caghka showld be done very carefol d

lmdul well

i the sheav stress -

ol s

m??,u i becomes  very w3k i



Rectang ular beam

(‘3 sz"anﬂular beam fo@’# |
loss moment of (nerthia H’M

T- beovmn - ‘ pibe

":")Lcuv‘aJ capau‘iy of T beom
g baged on the 927n of
oment= Cposhive o egcive)

HB Rechm;cxl&r ke am 0”[;
depends  on the locahon of
rein for ez ment- o g/'@/d Hhe
A lexuraf r_afau'w‘y .

3 beam /5 economitaf
paved 42 avec ~{'M3ulsw beam -

C;fD ’R&Lbhﬁulzw beam (s /wgh
ch-f-— -H\';Wl T beam .

(1\9 The newtraf amis 071 ﬂ(‘hlyu-
‘lres 1 the

[ar beanrn




@ .bw;i' SFM/VI/
o) byt Ehy
: &) bu + A ¥

Tsolated T beavr

wvi dcmw J/mac(

@) begy b
Y hy > U2

,‘ ‘A"rén_vl‘bn controlled f£zilure th T beams [6¢17—

: ’ﬁ"”“d b] Hre com binahon OJ/:- :f'(:mga and

B s
Flange has comFussnw seAn for ce ment Cemfansswe
]fs veSisted .loa flei beth reln praament and
jon resh foree ment. Buf

j?tg nd Web b3 tensi |
msas}d by m‘ﬂa Steel Ofmv'hfcfamzn/]-
N "T' beam |, 1+ 2.2»;?

. OLLUWYSs



on eithar 14 of H‘Lb‘
d & Himes the thicknus of the slab "“‘;’,

or ditance. to Next eam . b
rahy shoud net exist ﬂ\zﬁhawmj 't | ﬁr
aho

g 07 (eb t %) ahener; S R re lorgule
gt fﬁhh

€y > Lalonced stedd T2 for {—Ioo?i

& sfee| rahs showld not be legs Hham
e’ - 3T

200
:maa

[ -

. | anes,
alinsh BN

RO M 00 v 4

= b ) § RGN
- i R - 3 ! )
Fharn 50
- YO of b :
| -
)
g




g smc,aﬁww*ww""‘“‘*“

smd Lottom surface paralle or nearby so:
S mp-jsma canﬁae:h beas, ma,sen"r-# “or ﬂ“pg‘o‘r‘d

b 41’0\1? chncH c?lum ne
irefe wansl,_g«‘{—mctum,) séeglmembe'rs or 4 by,

d 3‘#}’6 b

f, "’*“F’ui«pe-ra»h.tm ov shrin Kage vt ﬁn'uzmw'f/ prs b uhon stel s

t

"b”“%*q Fu 7%"“4 Co‘ncnfe, stee| velnforeed Ohith 15’ medeA"{b TM‘}W‘

| ;}i‘;\"ﬁ? i S’*T{QS’ ’s CM’@A S"\r‘mlfﬁq r’uﬂﬁr&m&ﬂ'}" Shflhk%

: i T"’?{;’& Mm‘f" % Y&[u/rzci at r)gh‘f‘ang/ﬁ +o the man. M”:ﬁ"“
’ i ‘T‘H KB gy
\EW.\&»‘ !’1—— {D "”)’NMIQQ_ C';'a(‘ K’n and 'fb 'he ﬂ"Q Sh‘UC..hIYQ

By e
@Maf QIR ey s v 1 S

= M“‘”'v“;} of Sh“"nkag,e Yuh'ﬁsrcqmm.f- " gnﬂ-way slab: lé/lS'/"l z,1

(l)To reduce skrmka?a Qf steq| ?JL A aA -rqr)f'aTG_o_'mp/Vf_

,:'; 28

?ﬁ

2=
-

él,) It distributes cvacks | 5o deflecH on qf- main runfarcamenf—
‘\gllahmammm . =~ =) J‘ "
. T ;_;'v@@’—gﬁd?rmf?"ﬂh'“ dvtmj;z, Shel com fradum o mpansym wl”
pen #J‘Ht{q c,ar'v confrolled bj Shwhka?( runﬁfézmﬂl’f—
To res(st bméﬂn momen - . , ,
eode spwfvwvhm e disprbuton el mhﬁmmw

'-:ﬁjgmeo K31 A cmm)—o:oowb*— - L
_EM‘;AM;(Q"L""): 91 0020 bi-tsvs s Sienst Loy sig QD

ﬂ‘l(w((

| 5 000’8){4 860 b‘,_(w‘h A2 kéf Q‘D
“ 0&“‘ " 3%@ gv‘!ﬂ' Mran |, i




N > shir m,.» sHfrrur ,_
v -+ ) ! < :
| ——> Morh yernfecament”

il

11 produced

Heo Shear stress

oU+W ﬁ'bQY’J- And
o ax mum 24

””””PL@ \beam subgected o bendig s
fl’"m af newtrsf ax 1t and 7evo At the

m‘ﬁ]e, nd Umpre;g;\mz flexural  shesses develops

aqlo&’f‘S IJL ‘H\l bz'u/m 1% re;hfo"ldl.d with

".,Qv‘gn\:;._g*’?cm mmy fmrm &mgoﬂa”z The 4%?’25513 P’”"JWJ?
' wy1z2 332\ 1l

agon2f s”fmss/qmsz

£ c'raqq Rre KNow™M ¥ cl/ld

: KC beam - 17
“"M c'rar.K;
: d with fong,'{-udmd Steels onla/

ye i foree
2l
conerete 1S effectie I el stress.

o,

.)f v,l‘t\lou; He emtive

..;,,u( 13 (nevessed femsian (racgs develop Thele TwsEH are
cvﬁd(f! WQ.

,~’s~mm%:kc. cantre of e Span - - This ‘f‘df‘z LN

ety

ﬁexum cracks
- e A yFerE S o
‘nehhda,; Hw7 ﬁ—f’)"fo'ac)us @

1977 B’u(’am( mo TL 1




n“c%h(’(? Pritwh bee A‘gm’ﬁ"\ Ju‘;mnl
5 .“’ku}kuhgﬂm gA  “Trore SScdire ey o .»MH (?MT
ar oroeks) when beth The sheaw foree, and ,%"’J,,w?
e velaes, fie 4::&301191 *;fmwm*saﬁg_ﬁ%w%,i
L S‘Mnaﬂ\, o conevete, - wd the. T3
i, 1o geee 1 gt

ar- wad‘-&"

lar

s

dnaﬁonsl Ay eehn ,);4 T
» Thagp are,  cnlled Flexural s1~e

=

ol gl

K\/&‘—‘—) :Ffexutrwi: M\‘j‘guﬂ .‘

R B
: A |

flexurel evee

B Fl%.. evaeks it RC beam . 215l10) wead2
i Pt 4550t | | |

o ‘n RINYE W

_web veinforcement

l@“"%&bwhﬁrummfav?? ot sty

‘S b WA S \, AR -5 b ] ‘t.!; ‘QL‘}
‘\il B 3 e 4 N /
SR T g LG W o
| '
J{'\!h l\uq‘ = 4‘: O : ' 7
B TN e wAiOnesd .)quﬂ.j
3 %] :J 9
s Yy ! ;
1 Sy y A $adl o § \ X
ey it 5 u‘ \ O Atuend } Y AWl

bonfup ¥




el syt adT WA

',v.g-

\ci’mm o S 6*\“ i @
md M!Hy by R”*M'a‘mgw cfﬂﬁhzmm: ;2‘7
’ _h“; . ‘n x
main iﬂu‘mfnu. ment=  or zma,mrna: yetn foream

,gﬂnﬁb NI STRRY SR o & '-“'.“,, . I Vs "“H,";L_’:'Q
aé:ﬁm,ﬁmsmwm ferepos ) - i Y Oy
¥ or
’ c&h for shaar s at 2 im‘ame al ffﬂm the J“f’P b
5! Lo o 0T sbLN A 54!/(1- : :
3 FQ ﬂﬁﬂmmma:‘ : & L]
ravee I RON 2" Zo K |
d
LY
crhes] / .
Shear, -

e _val | o weite of £ 17

w the value of- Y ﬁy shear 18 less, fkm

wilf

¥ e Lfprould o prediet
e.s.:* }:’f?&}e 7 nmjnaa i et Aipp eI e
) no

7 I fs ITKely AL Smiwlg , With

ﬂco‘w“‘ s with the
of Hshress: Tars & Sfrong con trast

nature,

ure Failure - SAAS SR i 3 ol %
: cortnfiread beam :Ff&ixum frlre. 2cCompR]

of M= concrete md lar»a& dr. Zmi«_
i e oppsTtunity . ﬁdﬁm wrr %

wn Ler
‘V‘@ rukﬁ?

-‘amL PVaw g/ R

‘J!E& (zt) 2 3



uve ,

us c mn’dm draganal erack ¥ s‘kwm m :

: P‘z Horizenbl pro jechm sf craks:
 ga Indined Cspauny 2l | |

¢ = Hod spacing & 0%

"*i, 8 = Indinskion of crack

QL'z st & bar ‘

_fr = Cos O [:Hﬁ ure (Jp)J

ik Sl T T cas®, _ |
Ly

R

\

3519\&
| BT
i b = o :
B ad=
B e o >
A m< '. :',
S o A

S L5 3 cosb+




il @ [f_m@;mx(w fam6 - m«)} + PNV
:fmr Y An-?b‘ﬂd wad!s'

g =45
, ,Pﬂ_d = gﬁ(,{,h’VL La,f"'"‘ thﬂf s TP

o =40 ‘§ g = 90 Feor

Y, Whham §=90° & £=9¢
i i ASJC‘# . +{A\/L
5

Vy= ¥
{ pAshd

Viem ¥ Ve

- p-%;\\,f;;(sam 0se )+ 0, Ve

i {OM y (Sinet €050)d
S — 1S 7




’MﬂJH\ qf ;r,u’ bar -

: of Bond farlure: | W 1T 48
For n,'njcm,u‘na b n tengton , tWa -fwm oj bond fu?qu may oceur .

1. Dirget Pu”auj' of the b3, whith  occurs When ample
I's P’tavl‘ded by the Su-proundfna eomeete-
H suffivienth

confr nement=

: US&J w
. g wkzn relaﬁv!f‘(j S wall 15 peher. B are
l:w%z con crete cover jxtenees’ and b SP’"‘"‘H
oYt
{, concrete OV

H“L bars A W hen g

R S'ph'H-;ha of concrete a.long
: et o resiSt fensten

(On‘j-[v'nzm‘n or bar Sr)gdhg
qum He wzdﬁ,hﬁ e,fﬁc;}' of Hy | b

4 sufht veslbig
d,efof mah'onS-

& _Houw bond fallure occurss
When hcwb‘ loads ¢ applied 0N He beam , the beam Lends  but

the Steel bors +r3

the bae m2y dip lonﬂrmawﬂl&/ with respeet” +o
Pu»lleA H\frouﬂh fw.conc'mh

".."ﬁut'-h 2 beam will
how: 2 jprsod far'ls m

‘ ‘L(TMZ Hype of farlure 5 bond farlure - This 15

Ac a reswht

+ mAntain Hhely owamal (maﬁf\
the adfucent= conerefe

collapee 38 e bar ¢

KT i
s [ o, %[ =y
A W | o Ao 0,

£

bty b it o g o
develop e Full penstle, sfwm,t’n A b
qu o spu Hma i !




e
G oos Th NS0
' ,! 7 r . 3 \ 4 u{;:i"-.‘
R el ke o 'Tl.‘_" LEE 6N n Y B ?‘i’,_‘
3 b

| £,
Il-ll B, . I ?
o fress
o ‘ | [l L iatadioe
rive expression for flexural A it

‘ =1
_% «." | c+d¢

;‘.mﬂzm 2 beam  ag Shown in j{awL‘ '

- ]

fk‘?"&p PU‘J"HUY] Of the beawn ‘if (.a/v\(?Hf\ =dn

M dm = (TraT)4d

e

M-M = T+ 41)3d - Tad .

i\ ot o



e

enh're "M&w‘ ?I'
avaﬂ'e_ bmcl sf_‘\*tfg OYC? < T :




B &

Fg , beam be foi

) ! 20} Ind o—nc,vrwj'ea
F"g' Unrestrained stip pefpeen St | e |
: > —3 —> —H € &
g &0 g f2 J
. poNeNe
i nd faYcL getha N '3 |




FORMULA



: 'T"L- D'L-l-!Lv\_
, [N : mcluchnz 1o ifs own uwg ht 27#A
; o self weight -mea 441 774 A
in aJuHm /supw hﬂposu’ 2o (AT
b ey ( wm) plfic BT
273V .zrr_]

B3¢ M‘axtml'bnum Moment ealeuhon?

‘[ From BRMD Dregram/ Homert
c;pauw m\gm ’”r(zf]

4 depth cheek
' - B a7x 108
n= 2= =
SR = GFION Sy
“- Pi= —-—-—Jc‘ : ,__:w_—
‘? Se 45 Fo”
¢ D e "_'g‘

3. K = AlenirEen — en
4'7’¢ 1___1%

Al (V
20 MC: 'le'ftj ¥hd -

M - A Fs 39

[Wip: M a™ M, 2 wz AET arér
Mmf;mum«ﬁf—l%’ Allowsh\-
'V‘ammf'(ofp:!uv] A

&+ Ty o+l ' v Uk
H4— 0.20 n>
W S e

& 0r49
060 '™

i



e <¢,
retnfoveed besm 3

s undﬂr

over ruﬁnﬁru d
beam. Ccmcnh y el s

at fu'l u,ﬂ)

(“fwﬂmAy;zH’d’ f-'a, lure
H,.,,A;,%, (d- 5 L g R

[NDB: £+ q,mr
0'00¢mr c:far

Hevre ,

e,

HLY'L

o (59)

xw‘{ |
.

1

f/ ES =329
0:009

Scanned by CamScanner






+€’

TR o2 | ¢t Fsp 2 Le
“ /
Cmy'pu:lon bar L)'l y1'eld 2, M, = Aso §¢ (5’4 ) AR
&ﬂﬂ ﬁd '.'n ML B Aﬁz_ 5’5, (J._ﬁ
: ' .
A Prar J-—J,/) . X 7 ’d;‘l("’:
s fy C M7‘< b [ LA |
R &)h (d—2) Here, Gk =y gt aialT e uﬂi
_(sr)fy e %
L TRENGS | i

o 1

egerom bar wil not— s | e = =
: . Atequilibriom, ¢ =T ' “g'y‘__f |




Wihﬂf‘hzx E
. Effechive flonge widéh,

(}‘) Iéf\f—rbw =[N

,_.4-';)

a,un'fe/ {:he gPady\%»p [:]

2. LoaA ¢
Tt me'f cafaug Al rasm &
‘;:\

mm/D'Lc[U"“‘f Gy )X jxw’o r’f

114
- [P 2Nl
| 3 w [ — - ' r.CL'L‘
"bc a>‘4}‘sz@manalyn215 Wy = ]2 PrL -+ 1
! yequired . jealabion s - o
s 3. Moment ¢a M bewn,“uﬁ"%;"«

fuppor)‘td

FE’I) 51711//\/

ﬂnLg Q;—A;:_F)fy,’( —_T) i ’
‘ L1 Asid

Here, 3 MZ&L.
’g’ﬁ,fe/bw i 'ggfe
; : : du%n s ,_qm'n&.

_J'
G’PM(}"‘_ ﬂAs'f f% (d 2 )/"E‘h a’ .

'MU"-(; Aﬁj-z" ‘fz :

Rl A= Har Pty o




et &)

g : 7 4
o 'jz e -6 ({)TQ(‘%)'P""(-;) ’(G_'—é—ﬂ)

6-3(%)

L]

- qf
Z, theeK: ! Kd > htf'l' T baowm amalysn3

/'s nqu.wul.
%, = As Js 74

Mc : d‘-,_) ()- w)a“cbd

Hé I{{—,g mmfm""" r

at@

bd
3 . E)

Ed

9. eﬂ':— el

5 -——' 2 C]

en i)

3 en + (-t)

T beam 012/17571 /s

i g M

7+ CheeK: "fjm"‘é-

rzun')’d ,

. ¢e (L5 (DETS

6 — 9(_{)

7+ As 4
f5 74

\1

31‘14 2»!-

265).




ynLm ‘5"‘,r ruf
Yred

£, pn?
peyond TP i 0s requ
A f‘hl; r,’hf’ '\‘ 0 )h‘f'flfp ‘.

= % rtqulrcit

R,

. _beyom
T

: FRE el
5, My et ¢ & S d SRR

~

cu

.

N i

(
Vo2 X x ——
/3 s .
¢’/" ‘\ 3 F"gn, 51‘”, ’Q’f {fl h’lg’(‘ 7
: )" (Vmax X {e1 ‘O/b}] V=V
. —_ — =z
an 3

1 2.2-40

Av v
%Vud— Vai) buw
A N ot
50 by _
g LA

A—d’ual §P9u\'\3 'S =

3

S’r"‘la,y n




(p,L+L:L)

To+al load dn o ng

Tota] load on mehhed rhm = (DiLtlt)

- L d-w‘{
3, Memend ealeu|ation: Hma.p(= ‘[:?
From ’ [y D‘ e
‘IL\;:V 1
I —ﬁ‘
(<2
| » R=3 4K

=(+-1)

\ bodey il Pé-h U*-&h

2 Loﬂ»(i eafenlat'on
brL for landimg W
Pri frr i
DL dwe fostep o

el rhed P"”h’m,

Tebl fad on tonting = (172 D€ LL)
1t nooon Imihned perhiny o ()2 DLt 1°€ u)

A (vomdi™) L Tt Ohelind)
' WM "ad 'T:L ("“'4"'-;)

H'hiy 2 ,:

(" oo BMD)

70 Momentcalew)otyn.

4. depth chuek s
My = @ obd™ fy (1=-2

= i =

(-Fy)
ey <J¢ff,:(ffl)

/
5 wﬂf;ﬂ’\wlm‘
As - Mu

At @ 3)

defg
& a X1z

P"“Ifh (] bor
~Denevy ; k ﬁ

frw [on 44(:3.
My N = Hu-.x‘“ Sl

Ay

Pore ,
- 'S'Fft/b

» B /e
£ 7L (Uamily )

”M&*wa@un

‘t'“q "') 4' i
) Eg




ANALYSIS

DESIGN



Y ﬁ : e T L w,g:qu S k .
'fKW&%“&hdﬂmcMh (gwq,oamm“ s f'anﬁﬁceef @1‘3\—

W on crete
,“”‘bd,_,,mm& {V\z a;ual load that will e stress cenc;w

‘|£&0§"@ The con CY‘¢+L cylmuscal g—'}renaﬁq 4 = 3500 ps!

e load ' earvied bg L
’ )‘<'='.“; % A
QO‘VL' H Y‘,‘ £ 20”
ff\-;:__gi.—,: ‘9‘7)("0 — g’léf_‘g
+ B : d
iR 57620 | 3500
lg :Qé;f,z.o) M = 1320 1H
‘i;.,}i ‘(‘6 X 1) RARE =T Y
» + (m=DAg |
', The load on the beam P = Je [_Aﬂ
) r ce-V6 |
oyt 9 =200 sz*-
wr >
P __Jla “7_ : o 4 34400 ’lﬂ
-'-'“,'-;}7:*{" TERER

0% ths btal lad, | W
. ‘ P = F Ac = fe ki
BT oncrete 1S seen fo carTy  Te ¢

9 & . - | — s (B¢ =’wo L?LZO"‘N’C)\\

Rt xor X550




‘&c‘fp%i M"‘Q Nor g LWSQ LTh
,*Q"vo Pf" and the ‘fwsHL:?f

m60000 fsi A Dduw’f‘nc Hua .ctmsxejs
mewﬁ moment— M= 45 ff-Fi1ps:

Z‘#F?b'm
é ® o

) LANA e

{'?_ (Y

'577035,\[——

O @'5)(10 "Z'B—Tlg'”?h‘(j

@ze)f,e,gyl



;mpmsslm shess a»f-m 4—0,9

MNP Qgrxruw@x;gis T
e = 9 .ogps(
B o 47 84 %1 S

»The amcfvéfc Feng o) e 2 Heo bof-h?w\—

f \‘;,J kj")f

_ G :
ke 19726

<}r’:‘f7-5"m'. Uepen o terst®] A

_.___"ﬂn: | #L S.)ra[ /s /‘ ch = T :)CC'J:

er:u@x (zz—:g !sj
Rox Fic 2 e —~?(d 9;3



lus,vl* :‘-;{é gu.bJ.ed""o a bwngl/]')qg mowvmf"‘ M
s24,

3 1‘-14’ ,M’l. Hee r.ekvsn!—“rwafm’hw and shey

i ©ox | w (315" 2 943 FE s
¥ ‘:f@TSr“”L"/ !

FUO 4726

. by
B Goxnm)X (271517 _ oce 5 p¥
., BeYeS . Al "/736

shet, ey > fr=T78 psiy

R e The andlygs must be Q«Jaff

ik “' 2¥5€\\ 5\,_‘?‘
Lem»l—@i neuj*re/'%,g,

WL/ _—Az_- * (le?qj

P € ¢
014 10 X273

cpacke will have formzd,
ed QFFYOFp;'gM}

= 2O

$5 1T ) ‘ :
eN= (2:0/03X8) = 00824

PR r—

(') ] no’ X .
”;lzéwg =@




12 £3 ~4'2 FE

B sl moment M, o4 R
- (@]

tha bz

/ 3
L" B0 ,.0/07 i ,
b d loe 2.4 . {
% - (4

0:¢s @, & —

AT et

2y ki J

L e __40"0 AT = Bl
&6 0320 1062+ 002 _

r Benee the beam wi'll Cauge fagfure, 7




22 795, Sgy 1P
w9 K-

0103 X60892
-—-——"‘__-J
& oo )




s tay R oauliboy «

G4 e ~ 'x_mc‘”atésé wd Uncracked sechion

| i-'f:# Problems A rzd'a.hﬂulw bearn has J%How{ng p‘rope/erﬂ‘L b=1(2 lhdhj,

s - e oV o ' , ‘ ' ,
: hT_%Zé '"db‘_‘/ d=z |7.6 Inch, The beam 15 venforad with 2# ¢
bar ' qg el . )
s Ij fe = 1000 pst JCJ = 60,000 psI , modulug of rupture

=415 psi . calculefe
C'D (i’ﬁcklha!. moment of the sechor and moment on whether Hhe
beam has crackad or rof for 2 30 K-fF ,’mposeol wmomend— ,
0D fhe shresses fy sten| amd concvete wWher the sehan 15 S“Wé‘hd
to @ moment oof 40- Kk
Ql/;ﬁ the ham Inal moment (’-!fﬂf-"'fy.

Salwltén: Here 7= 4000?‘;" o . =t 145 S :G45X4®O)

—

we Aﬂgﬁj &> ‘ y, = lg'oo FSQI”
- £ X [0 '

| b M c - 22 , - ¢:0Yy ~§% Y
| & 57920, 1000 ﬂ - g
L X, | | | L s
| ,Ag—‘:(.?x '?-7> = 3% In*” s L /n
| D AT |
| y i O O -G48
2 T8y, L R

B GRS e )x 257 e
Eq'ﬁ' Ay = bh =(2R 20)=24%0 ' Ay = 16:57

B s o i0 ot A0 o1 o0 ‘. , _, 4
| ;'mg'ﬂ;ﬁ'ﬁ' o 7 LS ). X5 2o, 99 e
N T AR ’ﬁ’“‘L"?—u e Lot lefl /
L St g aaw 3o gl uber  med vialy & eat |
L it “m'h? Sy gim 10480y e
TR e RO




475‘)«29?2 86
(20 — 1014%)

4427_11 [b-1N

|

3 mome/n'f‘ Of 30 K‘j—‘t—

+

,,J'PM SMhon s Subfecled $o
| hﬂ“ be wn U"Q(,K(,A s Stnee (T’a(t'hj momw+ Of
Seetion 15 2489 K-ft.

Me _ (30%r2020) % (zO-_;o,qs)
B '

1 QQ?Z(Y,Q

f, = 396126 £ 475 Pﬂé'frﬂ

)
Sechon Is S‘ulagzdeci + @ Moment ej_ 40 ¥-IH

)
-

_o_\_«{_zc_ _ (qoxnove) x 10:48
. vl

566 '94 psi

. (qox2wo6) x (20:0—10148) _
B0 72086

Hwn mwu.lu«s of Yu F’ﬂ“‘ :

= 81<r 00 Ps’
Hence




vy = 0:344X 175 = 6:02

J - \._,_% - (0:880

M (40x11020) - 13077 109 psi
e iy PEIR N 1 119 8 i

R &jb'lv 2 FO,%ans‘lexl?rS‘"’




3:37 xé0¢
85 Xq000¥ |

L
—




' "*F& ’*7 f’d“YmM

-

3 Rt P Y 3 » o VR . ,'-"_"“"",,..,
| Y e ra%ﬁ

ve Shengtt
Efc &&3] & = compressive SNECGE
Zl“"" 5*"’”‘{(“"‘

Mﬂ% ﬁi 'HM- Gn cans+srn+° ke
% ¢
' = 29%x10° PH
R N madular n2to , r\ EES V7 (oo, Bg= =<7 -
? e S 57000~ &
"f-wmasstblz siruc,ag,
£ =0 4\{2
/
.:g'(L:O'qB:;C ; E
i $tregs vaho , p = Gl
5 L
M
cal axls Co—g%’u'm B3 Y
<_7‘ : A p — ',. _K_-
army c&-efﬁ"m' 4" 3 &
..f,t(‘uﬁo):.. TR 5 ""ﬁ.(f‘l‘x ‘."ff

&nsmm coefficert R IE




il ¢
/ / | [ . caltulakhe :

' | 9 (lff-e ch've Jﬁf ):

K

Lher 2 L = -
e -2 0)

b

Avead O:f sree | (A?rz,.

N -




/z 2000 psi 5 f‘d: covospst

122 ey =

- %7
%t 1067
ol 4 ~N s
| Assume fhe depth =27 ot salfweight= gz xim = B
i ime the width = 10 inoh 4
S e - = Nisy) pif = 200017 P
:j"-‘ﬁ, : 144 Q.ZGK]‘}

: '_‘?;"‘Al‘ijram ,low - (2_60 I U’L"" 2 C'J'EO) =

,.'-‘ o ‘l-_' 7 ,? lg’ % g ’

7
.P_} '\‘: ko : RA:AF'LIK K&: ‘37' ?4 K

L 1% 0% W
I\,

®




~ 0" 938 = 20714
w = 020»?';‘1'»’10,1/\
20104 Xx10
23.-2% 1midn

' Rﬂqwﬁrbl Je?Hn = (%0’?9"{‘ o‘{,;")"mgh

Hemer, Assumed dep Hh > Required &a‘oﬂn.

“ D.uf(jn et OK

lopth, | 4= @7-a) =248 fnch

V.] ¢ ffechve

-

72'2? 7('1000 ) = 7'9‘ Io_nch'\/ :Z#QM
(o»4x £0000) 01§%Q X 22'5 _

&‘OL(?H = 020 eh¥ = 2 H gw,z




35:1*—%% - 0'$74

R:-?E}GUK-J%(4§>(36’J‘0)X'%7L/><O 1791 2209
_.:’"l ’OoxIZOBB 5 . l/\
fox 22794 2
™~ 100 % )2000 g
= 9wIL imen e

S .
B £ 0000 XWEFYX 232
289 b



O— - ‘jq wf ' .f.:ﬁ"??’
5 8 @ | Lo
(rde5) 2 5 d)'T go¥d—160

Sep =m Ay (- I(d)—— Y(ZX!))((J 4)_—_9 2 % (d-¥d '):IQJ-IQKA

8= 10X KIX H 4 20X4 X

B (pa)” s 80Kd-160= 15d—|8¥4

5 5" 95rd — 520 =0



. s ; &
B {‘M.% ﬁl’"”‘!‘h“ argu Sful at a . "
i I ;3‘60 P“ Cﬂnalh '4’ 4 wot‘_'gna "f‘” 4 lswﬁ:_—y-
f ? t o r‘\, . : :

Lﬂﬁ,L¢=6wP¥ acume, depfyHE S
e D L. = 2¢0 P'* udth b= 1% nth
i B S
; = 51
f; 20000 P - i

\ o X3 melw{mg

x ! ’ﬁ:ﬁﬂ,‘s‘ " ‘ Je- =y ‘36-0 Psi. * 'n JA!“‘*’ﬂr/ Inﬂq ri?s'(‘]
,..m' i * =3000 P! supes fmpost
F&r- W S LA
- 244 -
ey T24%12 o \v) = 13c0 Pf = p 13CKY

._:‘,l‘- #»ohl‘“‘ q‘ @30"" 330'\4.-\—9—1’”_‘
o 1eox (297 _ gz900 1wt

) Y

By curpe o T T 5




; @_4,2'5) s 21'5;

£ ffective &PHA ,d

;.’v%??mx 12 B = 3910
‘j-_, ‘46”0){ 'QVL(X a'.r i
L g L |
i to tal cross-sechon

1016 nen” nd @ lenghh of 204+ (F

':‘J'-‘dg,a-':;;‘m@ Ushnee From The centre
suT faee, of "Hlk béqm yo 205 inch with
allowable shresy of 20000 psi i the sheel what 15 Hhe Ymﬁ*‘”g/

#’Of fhe beam. |

pefn for eod With 4 H 5 b??
QJL He s 4o tHhae

2500 P conerete, a8

- Guven fhat, =107 3LQ/: 2500 pst
T .
b R - ' £ = 20000 psi

d=(c-29)= 1305 7
Lj—_‘,?ﬂﬂ'

AL S A2 _ oagswd?




‘i =314 965

:\'?2 r«rcx ang 57 = 33 L/444 €3 Ib-

T S
f(3d = (4x30) X 16000X 9y X 135 = 25 R

T . B8 2 o i CAV“Q
u***’ D:.s1'3n a over- hs«ngma bl_a«m m f,aum tv suppo'c‘+‘ C by
i of 1o plf ang a doad foad of €00 Plf- focludng @ ‘s 3 f
Az'" emha :{; =3000 pS1 ; 39 gaa.a Pl s

- 'zcmHOQP’f'
G

IWve_

 Asuming . depth, he 2410

wrdth, o =12 M. x i
: (|uo.+-.90,02 pifi =208 F £ P
Total load = : |

.«'—\"._”.{..A




R
?Q‘ ‘!("JGFR RAHR = 5}4; : . i
w«%lS" 2 "X :

F‘?’tg\ ‘:': - ‘S";‘,_'r&‘\/' o3 -"‘5 ), v?-- o & ,- 5 } 7
ﬁ - ol 3?-8’ ) - :_

L TR

(206X o S 019’7’4
= "‘4"‘—3"'

= 2?.3 oY
!\’ R 30.37—8 . e
= o Ca qr;ggaz@xa 2”74 la ) | i

1J¢ ‘:WT\ i
e S

—

R iy y,,
w:mxrmo = W 791
; 223%!1—

i =
i&mz., ruequurzd dg:ffﬁ "'(H 79+ 2! 59 =gt

h" -?tqu»tud hf“" # Assumed dlfﬂﬂ

’ . un 15 0.
A

= “‘U#H B
*A"ﬂ:,:: ¥ B
! = : 2q—2%)
@mPvegsﬂ‘)%, A ax 50000>)( 6747(( (3 # g Lar)
A S
725"“%00 = 221 1h™”
A ] C.Z,xb‘OOOODX VE74R 20" 5' (agk ¢ W)

cross. .suh’mu :ed" : )
o | r}”v e

=l % i .‘ |.
P | | OO0 T
il & e T = ! I




moment— m?:d"‘y |
N ot
¢ Ag:um(, 2 J(L’ = 2000 pS! & fﬂ
4, 40‘ 4”

14 'z

o drlﬂT 1 F___—d}?#wr!

i Ll o a7
= &1

T 4 ” 4
GO i [ ’
= 12%Kd x—’f—f—-»(""")" (el

clray— 1e (Kd-1)

, e ‘Gga)“:_ N Zd + 272

G = NAg (d-Kd) Mere N = ——

29x@x%1D) % (2044

= 3¢ (26-¢d)
= 20— 1¢Kd

e s

1[} CI 0:4{9;) - 0847
e 46qg' WJ 3 @." 3)

LJ s x(g’ﬁxzdad)
| ‘K i'r‘n N 2;’}4!”'.

ﬁ

- "
X0'49‘35’?<0'84?-x1?.><@q).m
( lets’) ol 3




a & f‘:o"'ﬁ fﬂ“t«mx H
| ’&“,gpar{m Peetan ulw beam wi fh |
’ iR (‘H’h(‘\"' I'ﬂ;‘.{', ) \Ms.l“‘r
VZ 3 M_L_J dead ’OSJ # 1, ?K'P‘/ﬁ

4000 psI" cmg!

,,::g_fr_‘..zrlr' vas/f‘f' Hahma! smndﬂ,‘ are ﬁ/g

¢

*span sf

=196 K/J—k
= [:27{[0'1_5’-1'1'6'%1'15') ‘f

» = 2 DLt1é L b
R V:fu t D’ 1 e Jb—4001
B & ‘ dr_ﬁ’ s 496X (lf) - 199 72 K\H" 2= 0,35‘— 00 1000
q':- = ¢ 3 Sl

& ! " 0120 ('c' :46’0)

. NGN} Hq }U e bd \‘)‘H ([" ~——0—( ——;‘Ft—f 7 ) Here IRs k/ é—u
“ Assu!{\: e o) 002; ﬂl -ﬁ ¥ f‘éy \
?139'1)(1200@ = 0.9% 01 X10)xd"X _ puemxoRty 200 003 __ |
| 01X 66000 003t 1065

.40000(1—0'5'7"’4_00773 |

| rred hfaf&qfh 4o (1Y Z!-f-zs’) =

i 2
o A LV
&v‘h‘ ("; P -

Here, q '; , "Q'G;fk/ ;




44 ?
3 e 000 P” /
dd0 p,n sz cfe

e
W
that ¢

= haa“' % ﬂm m‘m’m“"‘ "‘omw.

- B0 i
A 0185 X €5 X —rmis " T onar
e - o0f° |

: ww:
TR - ' MM‘PM»‘ﬁrwJ

As fy
v T2 2T

260900,
to5 X4000% 17—




by b‘s | ‘ V

s over '.‘MI‘JG",&_‘L be

T
b 0'002 x 00”7/

d-—¢
g5x 12X ¢ = 6K Eu s €uvr—g
£ l?"C

— * B & _'1 2 NETEEY
I o 1%’—-” 643 49‘64.9"2

Scanned by CamScanner



v ] ‘:’

el edsdn
a -

1 9bers [ WERER
BEle T 3% - i A “
"Ltk SQ"NI) =4 fo i
bd - (exq B 04)(!9).— 24~ 22 83
[ g . Eoa, ‘u"r / é
e, = 085 XL . sl Y
= B I "(7 ¥ Gu-t—évj v
:, :;eb = 0185 X Orgsy 4000 01003 - 0.02%7
: 20000 ~ ,00340° 00T
e (O, Hane YF s under wernforeed section:
_ | ﬂ 4
citm ¢oT P
- r d/
0.5 . (b-¢x4) = 7 iy - r'l—-——t {l
g5 X4000 x (3 14-24) = 4X €000 / o
- } ) “"' : .4 3 "/T' . & i

{ P N [/




7 gjb:’h
Wr ’ __f, ?.-— by v "A_ r ~.
] L
5@&&- 35 8¢ 1M |
sk gk T e, & @piees
oA
' Mu\u/ ﬂ -
i‘:. ,-':"‘ %-;; i'q‘ - . K ﬂ =

,=!‘v 'b . | ) : . u_‘ h.m m
H- Problen, , N‘ﬂ""""‘g laak of s mm&ha . Determinks the r
I i 'H‘{ﬂ!' i, 1 . . UJ:
poment Cagaqu of the gech'm shaem 0 fiqure. bedos iy o
TR u,'h ,': s | \ . ) A r,' 50 =
k. a de’=4000p1 and dy = 60000 p =
P | L h R 1 A 137
 Slve ‘s 3 e : _ _ q 5 9 bars
: -_éﬂ—’ As »éwv—tvh‘_ | el 20
: e 2 AS = .__dt__,—— = (0102094
" bd - (5X5) Q2% 13)-25
{\““' sl EL 8 y__a‘,’ﬂf_")’——-—
R 0 o5 K £ ; €y = 0§6X0°€5 X “goood ©  g1003+ 01001
R = J / == ‘ ' =
e b 6 €u‘|"€7

LR

i+ 15 under Y@lhfne,d Lz ) .

= €, =002% " el e, Henw,




" %4@ ’ té 1%

oy ot , P = o0qe3 +827% :
SN B @y, 4 8 SEN =  rp
X?Zlfaboa & = €u X Ol M8

'

| A S S
= { : ,b lh ? i s 6'00 x l N
"‘fq}g~o’w 26 F 1, 3 g

& 1 _ e

My = 2310012 KIh. |
" . €= 010027

00276 = Jr #13

" [ b,i'i"“‘?viiws‘ ¥ ‘-, CM‘) l f" M zoqug'fgg’gx a'

3t xfir d @7 N un $gmma'h"g‘ Jepf‘h,a’/ﬂ? (gt L 2T oRTl
. 2 - ; . P 1
3% 7 g QA vy =4 fy (-F) = A Sy (d—':L)j ‘
H I b/
B

} { /

T | . al K—L—)’
Ee ¢ | jL:L:L_:]{J’ QI
‘ L © ¢ & :

R b ) | F——*I

b

i

Jh’- Cnmlpr’.trs’h;?') e CNMJ'-{-Q substract hollow sechon W37

Mere ,
e = 085 f (Ib—éxc)

T=Asfy

.crt'm 20021 (Weed not to substract )

. my(ﬂ,;& 5 =Yg gtgﬁ/’ab;‘_ ot ™



il
) 2 Sfln“’

Ass@c

. 2B
20:0 -
I ¥ /o @ @\ |

X2

X227 o495

w | Xy

- o 0 £

6’!21 = e, <

G—q-i'e’j =0 : e o I |

1885 X 0168 A r_baoc). 00
g.007%
60000

.009+°007

.vr ebQ Oodﬁ;
A
e
. He
Yoy under v o010 for ead bLe am

-ﬂbxéixaxa) L f%
$

= . g5 X Hooo X 4 x3V=
2.+ 3 F %16€000

S ad = 0156 "

b -3 = F0Y
= Afy (d-
3) 1 59 7
g ¢ 7 cooos X (22~ 7 o:,) ’ZI'L
= L BI1L Ak
1.

= Wg, P = g
R 7 f_," '(‘_137"" 279 64_



Farhad Hossain
Pencil

Farhad Hossain
Pencil

Farhad Hossain
Pencil


erefe. beam ;Lc_ah‘m (r\own ‘y‘né pr
Huare Cup Ul/ﬁm?l’.’%f
{ on He

ﬁ?ﬂ%& wwhb ) mede of S’
3 CW A-Moun'f— of live (oad that— be afﬂ"

; ( ijsadodfﬂ
R 0”7 ? sza"l Qf 10f+ Ass ume, fo = 000 P“
Solve:  As = (gx 1= 2 ”ﬁ were /|
14
C) r-ef‘nﬁvmi v ahog b T 30
it - $
E_‘_' . ahadie : | 5 X 2AFXLE A
* el a ol ._ o = __42_,,,_ - 0.0089_3
‘ e e 5 o
Wk poo ,°"
() mode of fo'lure: o e T 65 X085 X o000 0B+
L ebgo'ggﬂlgi/_;:‘)) Cu-'f’ej \ 01002/
Y )y under ref ' for et
e ebf:. 0r 0289 Lar @ <€b Hene 1T cechon

LY

& il

s1nce Ll:f* % under rein pread sechan  Farjure joccur; by y/‘e’l«mig of stez].

Cf) u‘lhmm ﬂwmmf‘” /H" equu'h'bﬂ&M/ (ol = T

_‘e s I 0:85§¢ (448%%) T ASJ[B’

= vpg X 4ovo X4 V= gooooX 2

5 3= 1029

e B R oeD o i
| L e e W .
o gxgoooox (o5~ ¢ 8E) = 3629 R G 1
c 4

200 e i A 2 LU .
fsr@ 79X 3615200) | = 434§ 3X 10037

‘Jb“,: :z%? 6-3 i asil 2 0y B2k
' ) = ‘\’1. '—,.— ' "h e

L9086 K11

s
AR

fg_J qum 4




2 yeckongular besm of width 95 ek and
29 ek Glven, E{L/"?"OO pn , fs
rgzq,;pw+ Capaui"a' s Fakke Ff-/—f ¥

| ¢ ¢ g
= 25510 __2__?_{!0,_,__ = LYY
57000 o7 57000« [ %000
20000 20000 (Y186
4 S *Q5 X 3000
9 = 0-3;8’
I+ (Y 6S

-

VI ‘ﬂ WOJO 55 g, ki theh
223%90%

, 1415 doubly retnfareed. Lcam.

(¥ j." p  VEENSY : v p
ﬁ.fc\?{”“"d by comrte &bcf © A PE X 2L
g SNy b iy Dt ¢ .

; 2 (oogang loih
¢._ __~. a4 5 Aasd idpamadic [
,{m, (100 85"444) KEH"

T Ty



Farhad Hossain
Pencil

Farhad Hossain
Pencil

Farhad Hossain
Pencil


| -L,%gg 671 g1442) ™

: A; - 2 ng ¥ (ms
R md 24

“ i S

at

.A‘;If-" 't:f J‘\‘M‘L X ba BT A g#’?

s Wd @ fofef depth Fy ek, dp pgup pesiit- @ totel
T P S
= 2530 Kin: 1f- £ = 20000 p::', fo’ = 1000 r5I

1" 0 van §— K requlied Aoy floxural desiyn,
> -JL&‘ sy,

stle. rethfor o, ment- 12 Prawcbzcl ) f‘wv )"3&"
depth = (29-4) ~ 20 meh.

" rr1 k f\?‘ ¢

%fmf ‘.".’."_ g SH Cbavare aae W-‘“” o

Scanned by CamScanner



1\&&!‘

29 47- me‘\

e h.,

[’

| aom7
: R 2 . 't}" 1; :
3.2 '.gch\fﬁ,m Hme{ ;

T

:: , : W, !bih
BT = 2onorx 1220 = 1670416
oty s:ar@%@— te'ao-w:): 899, 584 ¥
- ":‘ .5 3 i " V!
R M, 169041t o 41919 1]
Ry = A |

g 7d = 20000 X 0 $6X°

| o SR T R L
). 200007@"75@

d/

-

Here | F57= X465



Farhad Hossain
Pencil


I ""‘&H’W whg—‘ lfn""”\ (0'“‘ b b sostobed
- ‘v': / qu ) N ~ » oA ’ ;

- ! oiad i

of- voowt 19 f(lJ" E“m”’ L'VL (o2

WEOCD| ~ pCX - ‘
= 74 "™
Ny N BRI o Tl vﬂcf > w 'Z"V"W
g ld  —REVTECT T s Xasmes |
3 0«39
o - e L T = O'gg
T

ot I#F¢ T

x(nﬁfxzsaa)?fo 126 ¥ 0

g NI x 165 =582
; tb1he

,\g;'&z,
! (, q .\1‘0 N Aac " y .
534;%9 — 21008 1" |

\
*

eh,
x (1ér r-? r) ?érr&o )b 1
20000 d/t 2 017L _l'?_:_g;
S e dox - Lers
Mere, fe'= 7—a‘§ —-—-ﬂ-l o :m&oo X {_O'Zs

(vd 01 w0y, Froonl2020°30 F4'
ds L S

Scanned by CamScanner



____
- ml

op Reinforead fam (U55)

ﬁh

S R L L
lav Qmm that rmust ganz] a ﬁ’f'”"m/\”u

‘and 3 caleulated dead [oad thab of 1105 Gidiideg &%

%?ﬂ /s limited I'n cross—sechlon  for areh Rl

e _ =¢ 0000 )
_ ‘1’0 10 jndh width and g0 iheh ih fv'h@l depth- 1f £g7¢ ?

o,
V.

Wk 3 5'212-)( l? LoeC ¥-f = 2533032 Jv th .,
g ¢

: 8 0(-/1—; B _ 059
wwf : L0172 re -

&
My = 0 @bd Yy (|- 18 € e, o= 0oy 3
e (- (f‘ﬁt) ke €= 080 MU
92632032 = 09X 018X 1o x 4 = € =0 BSXOISEAN e
S e s '
L e - x€oaoa>«@~0os9x 018 X 60000 d:002
_ S ae a - | 4005 | 01003101005~
b a0 0 . € =008
| Wfl-db‘nl%' 60?'- /nek |
i "‘7
R o divy .> ¢fFechiVe doptn=(20-4) = g ek
B G
W%/_ 'y?—’l dolﬁbly wu'hﬁr& beam , |
A id < . b\
M i ‘* "f:i" V. : ';kl'l,/ ’ As o ebd T Q 018’X’0x l‘) ’\H,n ‘-

ol g Ay 2uwix cowoo il
| egx4o00xe



| 0/ o= g SRl
~4ei) 9 K7 = .}%ﬁow 1003

ey R . J
LR l')f-:(‘.’. LA M3 ek ﬁ.\‘:-,,‘-‘

7 é@#é [v\f\) (% ¥ ) ‘ '
CLM"‘/;‘_ /5(5 4 /’rg’x.i‘-i - @fﬂ"f‘ 0195 * ‘(0"00:)
e thR 283 10 (48 20%)

O OT{Q——Q#C'W.‘ ' \\_\'\'

i R

g A Ted’:mgu/w beam hes  a w»dﬁr\ of 1 ek and qﬁiaj—p'vc, J

cm'/ra;'d of the fensidn Tenfireament” of 24 fneh |
- w”hﬁnﬂ ment— concistz of 6 H [0 67 i fwao TOYS. .
I'I-Mhﬁf&me,nf‘ Ca'nﬂ?fm? of 2 49 Lars B p‘lﬂcﬂd a0 gl ]

_ | e
the compretsitn e s Lf fy 60000 B and  pa=50D P

- Vi bwm .
B et e T e

3y 1 x

)

%\;41 I’l{‘: . ,z {9‘%‘ ’a‘r'g"i(‘;ﬂt)h

Scanned by CamScanner



/ 7 “" Q mn \X ' s{'} ‘f.“ @R J
;wdg —01002 7_‘?

s B e O A LS R B LY
14y o " wr }” '/’?‘fl‘i ka‘Rf
- Mence CoumS!m ; g
SELEES SO _ MAY - Srasand
bearn fy ls -

ot '\

(did?) = 158 x om0 (24"'1 f) = 7’”’8 Mmh

’"%,) 2= __fl——— M
rg«gf't’ 01?5)(5-000)(1'2—-
Fe 0L
€2~ _g@}xcmox@? ‘—’2? | v 3= 7106
: S0 Ke3 v 4 R
340999108 o
£ l)"l ¥idaush 2 “01%

:’x-»ﬂ,,,an @azﬁmrr—wowz 2) = 949¢192-8

'p'g b.cf¢g+'?2-3 G“_

J"C -~ 0100 S
64,_41& % ) O‘. ‘2)(

Scanned by CamScanner



7 ‘.;: g T E-.- i

A ;karun?m :ﬁd 1< p‘}aezd 2iC 7 lbelow CO™Mp

-l VLk Je,ff‘h of. f“..l bo ’M% be. Consi ‘deved 34 ,G .
| . A 1 Md
414'31'1 mm&n!—‘ cafau"fy C’mf’&/”y ﬁ =4000 ) -

> - : e e/; A;’a' 08'? = 0,065’5"
grgs a7, € RTROT RME s T (N
r_:i_ /*s 261“""0 |

¥ L =
Sardo) =1 ! Ol T Tyl ok
4000 - 000073

.} 4 €y — 0187 X 0«%’;‘('7&—5-5')( TN
(M@a Ga85 By jy g Guf-ég ‘ . 904

etd e

s deubly reinfrr
Henee 1T 13 ubly @,y,aﬂyg;g,

L 5002065556, .

“
_‘_f_e/x €u X;J_'__ T P/
BF e ¢ | T
0:00% | x Zr*ooos'; | |
4000' #_______,, —
500 | peg 000 146 o

F'n:gm'\ bar ul// na-f" y;‘r/d

: ;;0.9’5)( 085 ¥ ——

8,25 s 8,
L}, ,éo ozg > e H‘LHC_Q lom b A
sthen the beom Parls. .

3 "iAs

H‘M( ’ ﬁ = E}' Q i



s

21797ty o

~ 235} 1% "
B, = (caroot st 2s P07 2 :
= 3I%E8 BT

; b th
W Mn = 2176800 -

e — 0:4¢2 + 8% 3 €&
G - £ g et _ 6o-25)
é’ = » 9
t d N ?J{'c.w s




’ue«,mm\‘— cansnsbqf g No0bers P’au’d i fuo AMMM’!

. eenteoid of fhe bar group s 28 in from He fop
g .‘923'" » T has been Jd‘orrﬁ:hca’ Hat— He conerefe hag @

of o b2

é";;j;_j;‘a ps: . What & fhe dmﬁn moment= capatl fy

] bd 28% 26

As Ty QLZ?%O%‘J&OOO _ 406 >"j< ¢)
= T esX gouox 23

gl rf,o,wfneet’

0,65 X3000X (19-10)X 4
-4 6000




= (63342007 4078653) (v in

_,5 = (4] 28§D (b1

B ey KT

= Fl%




;A'ea K rz?wmcl ’-Uf“'mrd;fy.;m +5 reist 'aﬁ:cjurzd
- £70d th #1pq. /J—fa-tzeoaao psi' and f= gooo psi

i E}f-zcﬁ'vz flfa/n?e wid tHh { b) o

Vg (Chp + b = (¢x3)+ 11 = &7 i
L: 29 x1= _ 22 In.
1 4

center line Spau'ng el

[t L gfguhﬁ Confrols N s ¢asL - MHen e€

e M ¢q00X 1000
* (d - & ¥ 09X 60000 X
T 20- 3
’I? = . L) ( L)

I}

N

20

S
.'."_"qq_.- i = 3;"‘" ; }



. :@ 400 (000 — 45654 lo)

= |$1ys90 l#-1h

D My s (hs-tsg) X Ly
2 Sy @--3) 0rés g7 o
s lyso0 (s~ Asg) X 60000

: —_t’ﬂémx(zo— 2”3%9‘:&2) 065 X 20T0X I
= 21139 (#5-1%)

; i A'(f‘ b

) 8665 i




@) (221D

o cor e sup/’m‘”‘d "2 e

JQ—L JL"" b\)h;v(' —,Ws’\l Sten] Sven b 're,quﬂ’(d 7 As e
0’Vei O[c' ,.36'00?5'
Ej’fld’l\/'l ‘)[’azv\ﬁe wr HHh (V) 3[7 2@.0()00[5'

1€hy + bw = Jex 45+ 1 =

BOGIE 4 e ©

iy
<]

‘-=,q “ 5
. Now/ T




02 S8 A I'PM

_UEE = p00178
bd Cex2L

e oS ESX 3

&ngiin s Y,cc{—:mﬁujw be ar

b

Hence, (it s required
My i B2 752~ L 9y 172 I

e A (4-2) = X cax (22— 72
b ¢ "":} £l _ 23 8§ bar

(-Auas?




Mwﬁs'ﬂg p-/a._] 7 Lors ij ”’J ~4 o u..,- :o In
..17 9 in. thfrmmp H\; momm}— c;fau{y of @pr(al

=

T 5
.d’r be 3 17 USD mef‘hocl U.SL :{c "4000 fﬂ o |
Jy 40, 004 F“ ‘ |
Solves Effectve f-/».w,?e wlifh (F)
I

1€h) + bw = l¢x & + 1D - FY 1 i
EE ISXIT 40 1Y, |
B o "- |
2 jon1x %28 | |

o2n ter e besw 5Pwh3 :
o= 45 () |
B ; h:ﬂ'l'}\.‘?
LYY @D oees | - 071 ST

B Ak . fs X qoo0X AT

be arnn,

bang ular
LY 'FUIUJ'ﬂJ to s R

789 =209 274 e le
% JLn -

sy e : ]
g Mz, =50 014€3+ 853 6}

a
£

._—-:

W —
2%
B,

!
swkmg ,_éu (_i_i) = 0:.0037 —
' b o




o

. vobleyn » ﬂf,bar;g’ai, 9”7 thicK 15 ;u,o,po-p}?al b7 RrC beamg 97 4y
Centor, The bewms arc simple. supported of |97 Span - Web dmengion .

2 theh wnter 18 conter

v greve the [ower

£md ﬂ//owséu‘\

2 [07X20% « g = £ # § barg b fwo YOS
mh““g The. center of- the lower rod bCth EEs
SUP facs. of the beam . e 7= 2500 psl f;/wooof’«”'

war/iﬂ? Mo men-t ,,7L the beadvm . g-—di/—’l
, [
Solution ;4 ffeehve ng widtn (&) 4 K i
th_frlow‘:lcxli‘?‘lo g ruﬁgs 20"
; | poo
. e g CLhd QFF
Lf 4 V4 Ff—;x
=94’

” d — 7'20114' g
e L~ ,-57/ Hewe ?@4 4) C{

As = G?(i?“(?,’ — 0.004]6
e iz |
l ¢ ) eﬂ:Ova//é
s s R 1017 =IO o
i e -
‘ : on (4 ) oroylet tSXCY) e
+ < s -

T bgam amaly 513 s required:

4 ;5-1 >'L‘JL Hunee
focCh)r2 (D) () Ix (on)
3 )

¥
e T 0-90'-/  Now, H s s 3 (€27 #7) A 2 00d0.% 1 AREE

; LA %
-

!
- cnih F o (D% (D% e
€~3% (+2)

oM = 1713984 114 (A,,wgm)

= _._i__)({?xfx
M ﬁ(‘”—ﬂ)bt"l =ij2sx (1- e 904)((‘0

g ii' = ‘ ‘ 5




7 fm&# a2 u-cnriiﬂy yament af 2600 Kb . (\;& s 2 ug\aom

-,‘.,( ;000 ’25 ,' P

B0 clez41”, b“an", d= 207
8 N - = 7
M 22500 £1h. o ffechive flomge vidth, @) 1Chetbe = ©

. Jq:lmz 0

¢

2500X1600  _ p,ac 0"
20000 X (20~ 2)

o> O0F2

2 9'2? =9 : :
en -r—{(—f)va 069 P+ -SX(l)
——en.f(t_g:) LIST o I I

=2

B
—2720 15
q —: » r"rK?— dlgr(f
7""1 >.hac' Henee T beam Jl.ffaﬂ s r&qw{'ﬂl:

)+ 26 (D (k) - _e—ex s+ 2X010% 619% Gpazaw)

gy




il 4y = 60000 psi Wd by =200
1 and sthet|

lz:-_“r L‘ | L ; |
M‘LJ"T:CS'SI—VQ M can crete

Moment- jg )5 X166 (b
u/-}ﬂ”\ﬁt Sfrgnﬂf—h o/ e be o ¢
Bt 89 T
L _WJZOUO

3 o 22X |2

\

0107»C)L

. e - o 18F
b2

T -
en+*}: ('ﬁ,{:) 2 810701 + :5;{(@,,4?)4/
Jr0F0L + 01 16F

4
en+ (%



)rSxrof

™ )xzzvzx@zfx 12
7 x425" .

]

* 31 DO YE

¢
RS
.

A




2 / i
Beam with two pans only: y ' 3

’-‘"\ y.m t n ' =




i

Both end tonhmuows > ¢ = _A

end onhinuous Stz

Cantilever = £= 1’2
(Ex231 | Usb | |
# Problewm: A Y‘unﬁrc_ul Ccmemfe. clab 15 built m#eﬂralla L s BPPCT;;:
support a4 cons:s./—r "f t+wo u!uzl spms, each wi'th 2 eleor’ 5F9'7 Of !
{ The gerivice li've [oad 5 100 /;50& and 4000/5, conerefe. 13 Sp“'f'd J{“"
B E . vt sted s yield stress equal fa 0000 psi + Pesign the Sm’.

ﬁllowmﬁ fR-L'FrOV/’slc')n (27& Ael code.

5__,___"""1‘" t‘ons'ider-rna He shb B both and conhnueUs,
E A -qté- = ITEIE o giqsiing = 6'%
Load ealevlah'sm: N
Dl [oad = ',;_‘XIS'D >

L'I’vgloaJ = 100 psf

- inch

6;5-7”'70 = 25 Psf

1 1
Bl o, s P g vt = Ganara g pexed)
% W= Qg';l‘g- PS’DL

| :.v '_
RN 15"




S frsame., o= a.g;‘p! ) e
S (eapsx10) = 09x ontexggp koo (1- 5— . o
5 | \ 00IRX60) s O = 0155XOE5X Go XTg0004
PA ! oL L.« a 51)‘—?—- #
I : ’ a,m
| > 4 =FHEE Sl . 3 )

Pod = el tnch < effechvedepth=(65-1)
= 5.6 Inch

"' (‘(J‘J_ g ’nCh
sk eafen| shim: = Sl Heve, d =2 — A‘{:ﬂ
Pfy (d-3) $6 o/ b
As X ¢ 0000 - 147 | AS
g6 X q000% 1]
Now
At oeferior ,
| kol ion Ly A = 011 i

Ay = )-471/1;)
2=

0" 9R 66000 X (55—

ONXI2 _ 3,77 efe

p‘row'uhg H 3 bar @ =

f o'l

Mgm\/_'d span

'hﬂlwul\\ii"! ('\ A's 4,23’;7 X ,2' ? AS = 0"? 'nﬂv
*1?"-‘-— 5“ 019X goo0ox (55 = -—ﬁ——)

O H XN~
SP"‘W/'&Y? #3 bor @ = 4 ’;?'?6”‘“

T o
KB i i
-7 '3437 5-*"”‘-" { A i 0;2;:1?.;»
ot ’ s Pl
I :g_x gom&g‘@grq%_iﬂﬁ’) #




bt go,nmg,e;. x ¢5)=0M

B

Vg a‘r&wr«w

\,[\

- I 2, ¢Lc
*ﬁ@“’@vwhg # 2 bor @ o7 gsd

% 1

: | y | Yy fer o
W ‘hdzual shear ;ﬁsn( af a distmeq 4 from the face of !

{3 ‘neh)
- support 15, i e . Pl W@

| ) 2

298X 579

“ ' 2615 l( o m——
AT T ”LX T

» — ' [IO u,m
- mf o (%?5
319 ¢re 6F s|ab, e - 00 X(2)x5%
B = 2 p[F ba = x0T

B Ca6L¢26 Ib

r’t— VQU

Pesiyn 15 OK.
iy Vu < VQ” Henee , d

s Vimax P @{— x A XD
v - R Here, Q)= MA i
€ (d-—?_—) ; 5 spaU] —> (minimuam)
' | = 2. = D
. »e. 50}X3 1416 % 79
mar

52!:2_{(‘; ;'- i, g bd'uf | 0:26X€60000 00
i al . g '?5&"0 ~ Tiybxqooox 12 |




o/ PO AN

'»ﬁq’,‘lig_.‘ *7‘ e “c_ﬁj g 4

-;“"im : d (_,_" : B : - ") - -

# 3bar @ ©107"¢/c

A Jbar @ 9437
¢/e

] . o] . Vdihg H 2 b
: SWPOY"‘ A and El No éf extra ‘.or =3 CO'] — —il - 014 e i (Provlu J | )
yAO 'Y '

M support €., providing )

No of zﬂra..[-,,’, 5 (0:2a’,—-"07;jll ) o 006 =1 C
ol

WsD

H Probler: 4 reinforeed conerde  slab 15 builf l'”h’grallj with s appearencs
SUppart and eonsists "f e 2qu3l spans ¢ach span of .14 £+ and
The wsrkl‘ng live [oad 5 110 psf . If fe’ =3000psi, £y = 50000 P51 -
Design  the shab usma WsD -

dery, t wntimueus .
M’ cons‘lckrmg the slab s both end

e B TR RIEY STRPRET o i)
B (ST 2

r".

et | e 3 psf

~ Loadealewlafions |\, jipy = £ nis0= i

] = c “' ' g s :._‘f
Live load = 110 PSF L) C‘” . Fl(‘ﬁ
L' z :7

"“”\ ﬁ éi."'%:., e,




e - E -

- SR T W,ﬁw’ B nc.a,?‘ 1¢9:32 X”r\,

—
— — — - —
— —

R O
PR e O
‘supfa# (b)- LW erimeni ——me 9 nvﬁ
i L 1 L1 Ry
mid span ‘sm,spoﬁ @< L e seXIl L h g0 i Ib {4
i?i ‘{4 ,’., me : 2049,5“,bﬁ_ lb
R oot L .
%ﬁ‘!\s‘l"}:‘, e T EC, 5?_000 "———2000 - Fi-d | | ‘ . ‘
¢ r48 X 3000
= 7 = 02%¢
I+ 14+ ¢

| - _ﬁg_?f = d'€?4

il

g: 37§ = 223

Bl = Juiy | 2049'§>_(12 —= 3.030 .
m‘ls!- i b | &b , 17_3 X@A Nl 7
5, & 403" L =17

] : : 5'1-0-2.5'
“»-"t,_-_-_”3'1031— t'C--r—% =303 + L@t ) &

ffechie Jq»m, g = %‘——Dﬂ B s

: Z‘Erz , j’_; -:Q’{ XEUQCKD = 20000 |

853:9¢ X IQ_. wiini :-_alS 6l



2 146’3'73;(,0_ .~ e:wach.?Iﬂ""
T oo X087 x3 75 e Vsbi .

",T’ # L S i
Pg. 7 300 @ ———f’z’i’g = $937¢/e
ws qffarf‘ (c)/ R R

'J\oaoo)(d'Q 74 X 3:75

. x..i.fy “,‘“ &
p'TO'VldA'r‘tj H* by @ = ORI 5.6027 c/c_
Q3T ST
| | . (9 X 11— 2 0,341‘ "
) inderic ot (D = __{8;‘_,5___ i &
’H' ,fn'hzrw g A 10006 X 6'SF4 X 375
. ArlEx 19 P s i
| ‘' e @ = — - = Sl e
aEIe, F 01341
Ay mid spm (€) , 4 S _mrg xle = 023 ™
| 20000 X874 X 3115
e
i bar @ = ot X12— "'64”(‘//
prov;u.;? # 3 Lo e Z
; 1 Iawh‘m ren for eement: JC7 = 50000 psn MSM.L
Hene, g = 070020b1 = OfOOZ-O/\”@X q-75 = 0'li41m
qpar @= "= = |1'¢8
| prawdfha St BT
P Robbady - ' \ .
Tt , mAN

)f\‘ 16‘7;76’)( ” Do 1.5‘9‘33 X3 @77 gl




. XA Wy g *’, NS
gl g Y8 Aoy = 2 o
‘P@ﬂﬁ"xd“ 7 S b rx D

ﬂ%‘f G 6:—-.?'77"9 = =2 5 R

-_; ;-ii ¥ t‘i’

‘ 9
36 = ,L/)( 116X G

Qs 367
= z4'\[-7? ol = 4,016’1'5"
11y . D . ifs o &
= Y9200
j?___) Hen e Jur'g"‘ s oK
A U £ Uay

ARt By

;;f (A) No of extra fp = Blse: 50 5 a i 3008



bri'ek,
Wall

/

127 g4 3

v T

A

I}
‘h
N

e T . ' . 1‘2!4
MR (’dﬂfl.c‘('rmz, the slab 1% one and continuous . ") 24 [/ j

Mdmmr ('Q’C‘Afah'o‘n: W
: 355

’ Jﬁ ’:z ’IIL 1é } —lla_ a7
A VA VaN AN "t
G E G % L s
L SR 7 \.«L\/i_ DY e 1 S
0 {11 1\ Tl 11119 L2 &
/
s R R ft"’of‘j M3 =L xwl f_"'lrﬂsn
$ = Y l4J
- 5 -
\] l (B %) \/bagwlf““r“
| N gan wilth > a6 @@
E 2011, : AR g
1 # ﬁ‘bk"ﬂt £ All joterior be ayn o oj 12 thch w 'dH
b 13 ——— [ >
LL=foopsf 107 hids f |

brief.
wall

kv 10" - jo’ J 707




//////( Cal T AT

a cl/

3 L&% : &k thtBnesg of slap = 37
8" wl
;_“wi‘éulahon' Dead Iload ;fdr demz k'x 150 = -l%,(nyo) = 100 psf .

Dead load for neclined porhdn , W = Wi X

o
: 10%¢v
mw,: @. ) ' = |00 X T

= (16862 7psF
b load  due o step M mdind pection = _%:Xua—o

—2=5 X150 psd

£
|

Qi) b < )= By ity o o

=(MLtrLL)= Qoo+100) =200 psf

"} 1
et )y A5

3 bovark




o W= W S l

. _27xp - 309 ¢

E( 57000 A 4 600

= . yxeo000 . 45,33
rpmiqer

L Tty sy = 007

‘h
n
I

oh j g;"‘é’ = O 9?6'

)

d’r R Re - B g1
- «l F W -

‘hal C ELR A

= @ue.c-{; =8-1)=7"» dreg,  (o8)

. 2F6k% X1 = O 13 T
TCy Xemvoo)x RFEX F

,,fi.m_;:gqs;t s

& goo x("f)

gaé 25 g-HE



- AR

DRI gy ¢/
1) F2€ <

. : " }“ ‘i"f'ﬁ‘ e o ,\"Ai - {4.1 1 4

v

i b whin kel ® f"“m‘"r

provi'de 2 barf@ FrEY /e

~

”M"\ f&lhﬁ’umr’
provide #5 bery@ 1677 ¢/

Fig » Retnforament (ehils of ghaty case

‘ Dzs')gn h
. staln ¢
rUSe Jl/'-:_g : l"ldb!'n IH ‘H\L j:l.(‘]UT'L jg’f’ ',o { ,
Ovo psi  and Sy = boooo psf ke i
pAI

tithness of slab= ¢ 7




‘-__r-"l ?‘rrl

e kT Hwnm ’l'i'rpf“ﬁw (R hde

269 psf

)]

.
L T
fal J-;. 0N thelfhed pobii= (.9 x (113.91497.5)+ 16X 70

“1%\5' ‘E((

i = 327y psf

f"’“"‘f’ ¢ frueture; 7’? 225469 o
M.QQQ Vs
26YX 2 39, ; g
R St e " |
8 ~ 25}7'4‘;
.2 279 48
'M:m,.x = 26%744¢6X Loursy 22 seyn QIEX(—é—'g-fZ;{f)-—?Zf'ﬂx%-kX%i

= .)7_9'0!'3?! b f

Z | . vyt
ety = 200 o g ='f

7 | 1 . 5
e S e ) T4

= oS By X ey



A T — ’ng i e | :}- a ¢’- " 534 A's
. 3 ’ ' ; 61y l
o i 27‘ “‘”""(i‘." ek iA}) 4 1

g i T e
SR | ? | 262805 X112

152

244)((10- 3;3( 25’1‘z H’ k= :,xgoooox(m‘k

St —-—-“’r . )

#P”w-d(ﬁgbw@--_gxw-",é”c :}As—O-Mlm )
B =y 3
’%ﬂ'b‘mh e Tl ' X 12X = 119 W
. Asf = 00020 bt = 610020

MR T o Giegn e :

: bors @
rru\‘nJL 223 C19

,{./}\
‘ Dt 1 butian rerhfo reement—
provide T3 bar@ 7rcy Y




d  Joad ﬁ'r e bhe d Porh'dy\’ o “}x\H,M» ' n
CRTC TRy | - .

- s 12% ¢ . 19° 2%

1 RAL B~ . : .
' ' 12

A ‘ .
R o = b
AR TR 5

a@ﬂ due o Step on  Mneled

1

110419 psf
e

porh'on = ~—=x 5D =

v 150 £ ??'Flﬂf
2. 2N

; ‘;g.".‘

@% . ,g,,,,w?c (57 +r00) = 267 psf-

,,-Mﬁ.,, ",‘y,’d‘hdl -.rnb'fm = @Ia 114 .f-—g;'.gj—,-,g—a : ' Ay
. "y 4 W=

- L U

\'
0

2YF by p
hE < il

G W
e




lb'lﬂ

7 ~ Ao
A TTH B O

:«,,k Férap X7 = 087
e N g kil

k% Ly = Lo ey SX3000X FFYX
7. N4 5 LS

g = (8-1)=7 ) i 4 o5

)

ok

k (ghu'ah:ﬂl"
™ FL29-¢ X1
b N CaRTTm0d) X 874 X 7-

'31% 12




| )
i

S i

1 i
:‘E":#F A ‘ 1’ A
] e R
= |
I‘_\V 3
-t

T T T

s-l

/II////[I 4

1,
J f i

' VVY]MM | " Equivalent Ctruedure

I:.

_7 : l‘ 6’1 % foﬂll""’[o’* i"
e - 1

EL i Ye 8 u d.
- § X ER X Oorne Xe 1)



, ;“ &Ig dffrt-JShéﬁR 50 v qzwrg ”&‘W@s
"5”fﬂﬂ*“vmaﬂwh?*2mﬁngmw¢- w,n e ﬂpr ovt,; :

e =400,
"._ a (ANAAY N .\.‘J '%l e

"4, maxw.k.p SSES Y dou beeq Fedw
ﬁi’W ca)pwf“j/ Ve = TAANS” bud ' v el )
2 ax1x 7000 Xbod = 126147 bu
(ZA wé)
Yy
= L% 12647

"\:/’r' > W ¢ AR = (2285 _bp‘l.

El ’5 :) Y ' ;
Bt f web velnfacoment s met uged Ve =
" { I&.‘b W aes i o 1 - .

) ot willbe
L*Isﬂo,bmaas& , No wdo\f’elhforam +

e )\’IN\:‘] ] '@,‘(&'LT.O)_; A P,no.w'ddj | J |

,..r‘;g U,'.e,éa,?.-ha. BIU RS g gl T andig

,_ ‘;.4. i ol .,11_.;';’_
o ‘:_,\: f m_ 1 e t"hiﬂ M hﬁ.w —_.

i _::"“_’ e s ;
] L Y Lo 3
- RITSL Aaekal -l



part web m'nﬁr/u.mw’r‘ shol
: ' = €0000 p
vertical shvrup 0 U [?21

bl
will be, Tl spac/l'v'g of

(2 94 K (Vu *t svpport)
278
Y = 70 A

RVESE S ditne 'L fo oot = G1-991) 77
oo VU = ?6'¥;Z L’

eondition : UAVL SVuL

L AN TR

= "FEX a0 X 22X 1€
= 33393:¢5 Ib

P

,‘
\

,_-...:VY-V_A;;}»AVL,: 23:37 K. <‘ Vy -

e e vequied

5 pownt m,‘nfrmm rethfsreement 1% ‘ru’ufrd ¢

i ! ofn-}-, mo reth frea ment 13 vegulved




R o i

W e
9'# '%'—ihlé- V%&!t in l:u} E.,
= ‘:__\‘. '

.-*'\.; M ETAs, el re 0 - FEAM

\\‘

g ARy At t \ T 3 HvERE ' b
i W e T LR
_, e

: 2% 11)x 66 X270 o
:wvjA%iJ'_ — ﬁ ?-KX( : )X-_—X g 6'0'2-// |
- vu,q,,@vb S e e TR
Lr\“

p-ravl'de 4 2 bavs  Ind U st rruP 7

|
. . Av rg2 X 60000
_ g'mﬂgp- — ﬁj{ - Z T o [?'37 1'n

SLRVEER 1754l #30 X 1€

A"\/.fv o IZZXGW_ - Of5 5 I'n
50 bw so X 16

i @ F CJL—
<l = :u *z\ R = -”‘F,‘l

e




a0
H hin  of

5 7

--“assum ﬁ

9

hear

207 D mdhod%‘\
Y
WS
0\
0 P!fj_,)
0 -
.-

2z
oW

:»/,4
o875

(f' X,gp =

it

0119?5‘9’
Cra1+

7
¢75 K/
2

7 ¢




,,MW Yo § ¥

ﬂ)xw

L s

1

_“. - F "
R A ISR
i ﬁ v Ms-ﬁ'wqp @. € 2T« gre

ey

FBEESKIOTD > Yy 4 |
B, = = 147 5e ps)
,JJFE%R loX 5.5 |

PR SE— Gorns
= |

> a=5907




o

4"‘}%1 .wrwu \rht 0ad o

.___._,_-—

web V‘U'V\ﬁramm‘f‘ .F”fva’dlﬂ chear S‘iﬂﬂa‘vﬂ’\ Vela

»2\/‘:‘

: 0 psi Find the spacy of = VerfEle. il et “'“‘“’Mf‘,m
mrpor‘l"gf- Jf&—,z:{oooo ;93‘
L '>- ; = V’j{.
Here , DiL= 106 K/F}
LeL = 3.2 B/fF '
.,wu-—@,'é)ﬂlfri“")'l) 7Y ey .
e v, ot support = CiR FOUX D 700y K
R fl & - “
',":‘ Ve a4 2 dishne (I fom support = 7or 7 — 7"“&%
75 X 244000 lnu Ty
1000 il Rt f i Y

S“'-‘ hyelg e % %
\ o b'“dﬂ.{ q” f'v“d‘a



TR Lo s & ‘w_ﬁ_{}_if.__

,@l’v:fy d
49024 — (gviee

Vg - VV(_,

i
Fll-?-]‘nl .-A—“-gf

(As)




	Contents
	THEORY
	FORMULA
	ANALYSIS & DESIGN
	Transformed Section
	Singly WSD
	Singly USD
	Doubly WSD
	Doubly USD
	T Beam
	Slab
	Stair
	Stirrup



