
Rein{orced Concrete AY 16,I?

{t. Nhole fname fBD.

[uax caae J

qo.g*1.5 +4g.Ex3 : 6x€U

tMn 1O I Min care ]

tg : G.8?S kN

+. Hz. ffbmben COe

3l.8?5 + Ag (t)

Ag (l) = t6.8?5

Ag({) . 3.3?5 kti

ZMc'O 40.5:3r.8?g+Ax

.'. Ax : 8.628 kN

3 x 3t.8?5 : kNvn (C ) qlutlus t<.t-

Should gou hdve ahg teedbchtst ,

Jutiurre oot @ e.ntu.cdu .c,3

1 also lsep mg qnsw"rr {or 3-4 &rme/r

Verlns , Uou nau ask lt Uot u>ant.

e Do qorr bect tor'ttne u.,orst

- .then 4rust 6od +u bnng victorg.

Pnovenbs tt : 3t (Ms6)

dt{. ttlembet BCD

. 95.625
+-- st.8a5 J

3t.8?5

IMo,. O

Mo,+31.8?5x6: A3.5x3 + g5.625

MB " 3r{.8"9 kNnr (e )

ChecV t : Dtrchte fa\ture mocte. ?
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3x31.845 r 3€x

.'. Ex = St '8?6 kN
?
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Assume lension steel has gietded Fc'€1

0.%? .Fck (o.Bx) b 
=

o.8+'fgt< As

0.561 r 30 (o.8x) 2go : o.81 r soo x z, d n zs"

x . 125.53 mm (. o.6ti d a 246.8 trrm

z = d-o.ltx : 4oO-o.4xt2g.B3 ! 3qq.?g ( not > o.95d " s8o ok { )

Av& z , Momeyrt 2

M . ft? : O.81 x Eoo ^ z^f,nZSa ^ 3{g.?9 : rr{9. 38 kNm ) YYlmax : 96 kNm ot I

e. 41. ftnd flloment of {rrq' beam Urtar bd.tvx.err cec.tion t-t and z-2 )

o> for Sec{ion r-r ( Sagging )

Cev*V t : Duchle €aiiur^e Yr4odr

Asume NA 4ie( betoo &e i.e. x>U
o Tct : O.s61 fck(b-bo)&q : O.%a ^30(Eoo-zso)*rso : 63?.g?5 kN

'' Fcw : o.E5? ttU b, (o.Ax) ; 0.96? x 30 x 2Eo ( o.Bx) : 3jozx kN

d'/d , b/sro : o. o59 < o.(?l + coynp. steet has g\etded

' lx. : o.8?{qk Ag. : O.8? x5@ x OIO . tlcg,gs kN

Assume -[ensloyr steet fiq6 gietded

') {(+ : o.8? {gl As : o.8,t x 9D x 2,lIO : tOqB.3E kN

f4 *fco t Fsc : Fst

6c1.BtE+ 3.{o2xf 4gg.3s : toq8.3g

7c : p8.t9 mm + aelump. otr NA Is lncorrect l(

Lo Nqr) NA ties on the ftarqe i.e. x<.0q

"> Fc ' o.b6?tck b (O.Sx) : O.E6? :r 3c} x 5@ x O.8x ; 6.8o4x KN

'r f comp. steel has gielded ] f sc : 48g.35 kr{

-Assume Tension steet &aa gietded -t fs1 a t6a8.35 kN

6.8Oqx r 439.35 : 1048.39

x 3 89.9i mm < o.6t?d : 3tq.aT mtn Ten.rteet yieldr

(JlcL t : lllonenL
( DuchLe )

tr{ : fs+ (d-o..{x) : tor{8.35 (SrO -o.qr8g.gt ) : 4s?. 12 kNm

o) for Secti.on 2-2 (*togglng )
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Che* t : Oucti(e f,rltrur tttodg

A?d = 4o/Szo : o.O?? < o.r+t 4 comp. 94ee{ Aat, giel&ld..

€s+fsc = fst

o.5€? 4& bo (o.Bx) + 0.56? fuU R." : o.e6? ,[gt Ar

0.567 r 39x 25O (O.Bx) {- 0.56? rSOO r 402 = o.^dn r 5@ x r9?O

)c : St.33 mm ( o.aHd i 32o.8q Hm

ChetL z : J4loment

fri\. fst (d-o.<r1 = O.!i6?rEoorlsAO (Szo-o.qxq?.33) 3 2tr{.t2 kNm

" Mmax (crltlcat 1 ls at &ction t-i . 4q7. t2 kNm

ta. Max udL qr

'> setf - ureigh{ : ( O.5 x o.ts r O.t{ x O.2S ) , 2q = 4.2 kN/m

't uJ : 1.35 r 4.2 + t.E qk + t.s qL LN/m

'> Load : (5.67tr.E{s) *8 : z{s.36 r t2Qtr kN

2Mz:O

6A9 = z(qs.g +r2qL)

Ag = ts.tz + 4{r kN

Ullune Is .tiu. po*{tiorr of }4,rnax ? tAherc V : o * lv'o rt /Mt* Etg:O

th/6 2M1 : 6

(t5.tz+qq6) t : (8.61+r.eqb) i. (*)2 + r+g?.rz

t5. t2 + z1{g : (56? + t.SQtc ) x

x:

= 8q.qg kN/nr

At suppont {acz Vef . AU : 15.t2 + 4* Bg.q? : 312.8t{ tN

VRd,rnar(zz): o.lzt{b.od(t-t*/25o)lcy =o.t24r2gorsro(t-3o/tgo)"30= 4t+.S8,+rN

Slnce Vkd,max(zz) I Vef (9+ 4 z 2Zo And, Co*$ = Z.S

For strnup s : 25o and Asw : 2 x *ogt : {Ol mmz

VRd ,, = AsrrrT. ( o.?8 d ) .$gt coto , lol/lzo x O.?8 I StO x g@ * 2.5 : tgg.g6 kN

{t. 9lab Dlvision and Momenis

Destgr,r ?oad n : 1.35 x 6.5 + t.g x 2.23 : t2.i2 kN/ma

C-ornen q,i+h'+' lo adoent digcoyrtlnuous edges 1 (quqne )

LD psx : o.036 ; Bsi = o.o4?

* ose 4 uilh 4/e^

ffi
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Assume use Oto baa dx = l9o-3o-9 : 195 trfi dg = 155 -o : 145 nm

{2. Bendtng Relnfrrcement,

') m\ddte s+nip , posltion 1, 2, q had+h : 4.6 m
.r1ffi

' ttil-l

-MidSpantzl , Msx " 6s*ntrt : 6r.036xt2.t2r6: = (5.? kNm/rt

K: A/,;:tu = E.n/1ogor1g!sx3E : o.Olg

l= (o.s + ffiIffi >a. (o.s + \llI - "o,ilq ), tss : rse m,yl

bu+ 7 -( 6.95d : lt? tilm , ? : t41 mm

'As.r*q 
. M/o.g+{gfz , ti.t/o.ea xg@ex t.{? : 245 mma

4&rcL As,mtn : o.(t'Lbd, , o.tlz i 106 r lg5 : 258 mmL* //v mo*wLi'e

{ Smax . zh : zxlgQ : 38o ( ,go rrm So Smax :2A mfi *

:. As.pmv = 3lq lfimz (H(o -2Eo)

- At sr,rppor[ (1, 4 ) : Mgx . pl* n Q*' . o.Oq? x tz.t2 x 6a . 2o.i kNmT^

( : zo.5/tOOo * tB5rx BS z O.O24

zz (o.St(o.zs-o.ozq/t.13.1 )lss: tg5nm 4 +a!z Z:t{?mm

o. u6 1'*
+cL

e O.tt

At,leq . b'5 / o.e+ x Eoo x tq? = g2o fimz

., As,prov : 3g3 rnrnr' (Hto-zoo )

t llltddte .ilp , pcnttion a,5 gdtsconttnuous edge )* l6p ,r**l

-bp r4r*;l : o.25 Asx : o.25 x 2{5 . 6l fi}1ta bu,t, >. .+1^t mln. neo : 258 mrr.L

Smar : 3[,1 : ]xteO = '?.O 
_< 4Oo mm So Smax : 4OO mm

LD As,prov : r.62 mm" (HtO -BOO )

'> Edge S*rip

Provi& mtn. reo (2ag mmz ) As, Prov = ,62 mm'?' (tl lo- 3oO )

fia. Torslon kein.hrcemertt

(of teng'lh equals 1o t*le t: (.zm ) aru nzded a* Grwwt x and Y )

Todal a.nea o( e4eel : t8{ x (.2 z 2z:o mtn.. =) qHlo ( 3tq mme)

'> Carnezr Y As = s7g Asr. -- gZ mml/m widtt

To+al aru,a 4 s+eel z 9L * 1.2- . tto mma > 2+1.to ( tg? mmz )

{4. Detlection checlc

TaW a{'s snatles't o[ 4 dS '- UE vnm (conservatlve )
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?rrq,, ' As'tq/Ud rtooZ t 243 / tffi,wg rloo2, z o.t,Z < o.3s?

t" h.slc 9a '- sq (€nd span Table s.8 IStrucE )

t" A[ooable l/a : 3g r As,prov /Rs,rq : 39 r ct4/2qs : So

Ac,+vdL lla : 6oD/p, . At.q <gO ok !

{5. Craclc Control

{2 Qta t Gr

Tms As, prov

Ba/t 0 -< s2 mm

Smox ls coas\dned

che&. bx hrpa (gLs)

201.16 < 23a

l?tiotdte'thlrd rute : L > 6 * M/p . 6> *0/16* z

3.6 r 3.6 : o.8 size ls

Rein{orcement

n Presgure = Nu 6Mu 6x 60O

"O- 
B : {22 mm

f{nd eq1 fur PttsEurc P(x ) 4J - t?.r6

231. q8 -??.16 3600 - o

o. ort3 20 + 
"?. 

16

b s6o p1 1515 + asO) :

M ; t6rt.Z{ x I.E?g i g.g " ($az1)'r (zsr.qe -$tt.zq) x 3.6, (l*1.515 I

' 933.9t kNm

ntiffi

500

l.5r2.rg+ t.35r6.9 3ll{

{x- = Mfo
1

x 2.23 + 6.5 2q5

t.l5

+

-t

N+W 6Mh - '- r - / ^2A 2

A BL2

gLl

2st.48 kPx

??. t6 kPa

(Assurne urirrX 0t6 )
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f( : S/,t*udt : 993.s1 rloc,/36* 26@ x t22z : o.ot?

Z . o.g9d : O.gS r?22 : 685.9 mm a acfua(g onrz k -( o.o5 , trsc z:o.0td

As,req : M/e.g1 fgtca : 933.51 r to6 7o.g1 rrSoo r 685.g : 3129 mm 2

4dvlck As,mln : o.oot5 ^ 3600 e 427 = 38S9 mml J

LD Provlde ,oHt6 ( As,pno,r . {Ozt mm1)

$.

{(fucb- banspac.ing : (360o - ?ox2 'tb) / ro : ttz nm :.. mln 1r& i tso; ollt,

tr. C.[tlrL Hvan (asigtance (ULs)

'> 4l(o* ilr*an a* CoL. Perlmete/r dr : 80o -7o-g = 422 rtul = d

VRd,ro, : s.g[edn (o.e 1t-t'r'7rso)) &1,.s dm. ?22-8 : ?lrl mm

36 30
o.5 (r{xt{so) ?ttl * o.6 ( I - 6 ) i:E dg. ?lt-B =?06 mrr

= 6t86 ,.N ' ,Jld = Nl I 1ry tN 6tLt.

'> Vsrfrca! *teol aI tf!.Qry1qg (one-wr.gs:* I u:"d:)

pl:"_T 
_r12:) :_ ,o:g_11_ 

x- 2?q? + ??.16 : rss. 28 *P"

Des\gn stuua V€d ' i !st:?8 ] 23t.{8) (1.5?5-o.?22) x 3.6 ' j.t ll
"lhercoratio Px. 4o'l/g"-*in xt@l : o.l55Z <27

k. tt{@: r+\fGil 3

Jnd,c . + k ( loop,. 4*.)Y, O.tt x t.S3 (o.tsg r 3O)Ys : D.BO6

&rt vmln : o.o35 r4z PY'tz o.o35 r t.53q4 * 3D% : 0.g6g '/

Vnd,.. Vnd,c robd r 0.363r36Dor722. gq3 kN >Ved:6sbt(N

't Qunchlrtg gheou at 2.od 4onr col. {acc (two-wag Shcarr -r use dm )

Critical pertmeten Ur : cotumn per^\meta + Andm : {xr{Eo t lttr ' ?l{ : tO1?2 vnm

.Area r^ri{ln{n crthcal penimetar : (C+ 4dm)2 - (q-i)(zdn)L : (q:otIr?tlt)"-(q-n)(zrat{)t

: 9ttgl85 mm2

Punchtng {orce Ved . S! a 33't, 
6 r (3.62

Avemge rco mtlo Pl | 4o1t/s6o, aq r too 1 3

g.t8) : s83 LU

a.tsoZ < 2Z

-

k.1*fieo74r'" t*{-a* :

Uoa,. . # " t.s3 ( o.t66,.30)73 : o.so?

But Dn{n : o.o35 x 1.53 Yz )t 3oy1 : o.363

Vna," . 9p4,c x q1 dm : 0.363 ! tGt?Z x ?tr{ ,79, kN ) Vta : 983 k N

,. LlL c&reo,n Reslstancc is ADE0UAI€

ntiffi
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