;,-a
:_mLIa}L‘JI S5 Loas ‘_j.an- ubl:u-
Loads JI ela3l 0a3 )l ans¥l pusys y OlMl g5 9223 4 plan e
Hollow Jl Ul £ 01 solid Jl olbyull T Jl cuws -
Hﬂllﬂw Ji &LL‘-'M wnh JI 3 solid J C!-Ua'jl.‘tu ‘LUE ." 1_1.-.-.1.':-.1' _T
Two way Jl Sl 77 I casss ¥
Code of Practicell gb je solid Jl ol U, f oo S
Marcus )l @b o= Hollow Jl Sl OL-B Ui,
oy Bl oy olele pa Jsllls 213 3 gopells ol b
S=erb toudll oy 535 Hollow ab¥s ;8 4au)all csl8 1) -
Y=oyl jose 535 Hollow4bYs 5 ¥y Lii solid dblly ;5 4yl lS 1) -
éi\,:d!a ode) B.M.D. JI s 1.'3
syl o ye oled e o c_'rbw i Jass —0
sEAS f 2B/ \rib plall IS 13l elels
S e, 4 solid partJl oye wwss T
- t._t.].-.-ﬁ“ ] PYEES
- gosells g8 qals e -
s Jalall Bl pulas anp Y
c olie 3 555 3 (51 0\ ™) Secondary b= sy One Fay solid Sl Daay 1 = 7
(5¢10\nt Top & Bottom.) Lai- i Cantilevers a=y 13 -
. spandl 5 e ¢yle moment) ;15 131 -0
cabdl (8 Agpledl y aaliad) AR Aoy e
one way Hollow Blocks Jl SUaYull @3 (58710\m & 48710\ m) aSlll o =
Two way Hollow Blocks J| Oyl (S (4¢710\m & 48710\m) L2l pay s

a1 oo solid J) oYl To Jl Saly 11 4yl o 45ledl 5 4uliall (S 4Ly =Y

D




Example.

Data.

Fcu: 25 N\mm Fy =360 N\mmg
F.0..—2.0 #%of  LL. =1.5 Ko

Req.

(1) Design the Slab as Solid Slab.
@ Draw Details of RFT.in plan.



Solution.

Lodds J} o3l 0ae5 (@l anw¥l s g Ol g 003 5 plan JI awp =)

S5 1.5

5‘3 4.5
gofl SY S2 L1

7
KA

ﬂ;% 3.5

—E — l—""ﬁ’-‘-"—“w{ J}{ —
St 5.0 8.0 3.0~

Le=5.0m>4.5m ﬂpﬂ'nuuw Blocks

Lg=5.0m<7.0m e gne way H.B.
at 5.0 m direction
No Cross 7ib

S2
Lg=8.0m>4.5m ~—, Hollow Blocks

Lg=8.0m>7.0m &L«{% — Two way H.B.

L
S3
L5=3.0m{4.5m ﬂr— Solid Slab

L-45m, Lsg=83.0m

Li < 2.0 —» Two way S.5.
s




‘ Sy

oles 4V 2, Solid Stab
L:3.5m 3 LS=3.0TH-

it f < 2.0 —» Two way S.5.
s

S5

e,

Conbilever o Balta Siah 1Kl

Lo <2.0m 22, Solid Slab jl 4

Simple aledl by Bl JBJI s 3

I} I} 1.5
- — B —
(MO | | BMEI /
i || mem /
IO || SO
e ~ ||| & - . i ~||4.5
8.0 | / :
- |
LA
oy ~ ||Frzsa:
— - YA
ol kx| 3.9
/ L
I
t S I e s s |
— 5] =




sl S gl
Hollow J| oyl € 31, solid JI oyl €5 J) u.-lw e

— S5

——5.0— 8.0——-'-3.0-

St One way HB. Lg=5.0m . _

| % =200 mm |{_200mm

SE Two way H.B. LS-_—H.HTIL e
{ = 8000 _ 200 mm 1 =200mm

40
Take |T= 200 mm tg=50mm h=150mm
The Block (200+ 400+ 150) 155
h =150 mun —— Weight of Block = 100 N 400k 5’&3

S8 Two way S.S. Lg=3.0m —— {,_3000 _75mm

40

Sd Two way S.8. LS- 3.0m — t 3000 =85.7 mm
35

Sﬁ' Cantilever S5.5. Lﬂ= 1.5m tS: 1500 = 150 mm
10

{s=150mm

&



Hollow JI oMl Waeip I 3 solid J| SUadoll W g N ocss Y
For Solid Slabs.

Ws = 1.4(158:+ F.c)+ 1.6 L.L
We -1.4(0.15+ 25 + 2.0)+1.6(1.5) = 10.45 kN\m’

For One way Hollow Blocks.

b=0.1m e=0.4m
S=e+b=0.44+0.1= 0.5 m

Wypint =[1.4 (:8c + F.C) +1.6 (L.L) ] (S'51.0)

+14(bh+1.0m #ﬁc_)-ff-*’*‘*(ﬂlﬂﬂki'm.s)(h—ﬂ)

o Wpibg =[1-4 (0.05+25 +2.0) +1.6 (1.5) | (0.50+1.0)

‘1‘-1".4({1?[} tﬂ.)‘ﬁ#f-ﬂi-f-fﬁ) > S B (%%)(%) =4.70
(kN \(m+S))

For Two way Hollow Blocks.

wﬂbT :l:;l".--f?‘r (taﬁﬂ -I-F,E_) + 1.6 (LL)] (5123)

+1.44D b+ (4S-2b)+Bc +1.4% (Block 1 ) (2% )

s Wpipp=[1.4(0.05425 +2.0) £ 1.6 (1.5) | (0.5+1.0)
+71.4(0.120.15 » (4+40.5-2+0.1) +25) +1.4 (%’%ﬂ.ﬁ) (3*%%) =4.98
(kN \(S5+25))

__wﬁbT = 4.98 = 4.98 kN\{Sﬂﬂ]

Wopib =
2s 5 2+0.5

O



Two way J ool T JI s ¥

Code of Practice Jl gyb e solid JI SW¥oll o, s 3
Marcus J Gk e Hollow J Sl O :B oy

] bR i i < Gl gyl

= 0.76 (dasdl e continuos =y
. ) J 1.5
(LTI S=T=) ¥
i I .J%_LEII[ 0.27(8) / j 0.87(4.5) E
= ctiivieil, ol S {|o.a7(a0)] -
O a7. - ¥ |||=1s S]] 4.5
8,0 s (WXl
ro(s) e |
~ =050 |2 ||GFeatay |
E » 211878 3.5
s f ;
= L 41
| 5.0 —E— 3.0 | 3.0

moment J| pup 5 o0, goye olelye g Jolals 23 & oyells 23 3L g

l

Strip @) 1.5
S ——— TLIELLN Tl_—_ﬁ 1 i
||| il %'é—
05— [T —&=056 {7 ‘ﬂ.;hTﬁ_g"]4-5
2L S ST e || Dy
8.0 ——
J !
L - - — — a —
- 5.0 -——8.0 -3.0-'
w : {I,wa-g
by O Wrip2 0.6 «10.45+ 0.5
4.70 0.50%4.98 = 2.49 —3.13
A iy iy A
. 5.0 ' 8.0 ~-—3 00—

O



4.70 2.49 3.18

A iy A =R
' 3.0 : 8.0 —3.0—
Iypll” Igp 1™ R —
I e -4 3
HB.= | I,=(p.10) Bt ——gan

EEJSI_
15 _005_4o5,0._0.1_4, 0.20

T SRS T +

From Tables page 91 I_L: 318
Igp-= (3:3-1? 0.5+0.20)) = 1.27 +10" m’

S {fs}' _o0.5(0. fﬁ]
12 R

Igng 7
B.  1.27 +10
- ! — = 0.907 .. IH.HL =0.907 I,S',,S',

IS' <. 1.40 +10

B=05m s L=0.20m }

.10

= T.40+» fﬁ" ]-';u-',|g,,"F

Iss -

4.70 f 2 49 ‘2 3.13
[ = : ]
20.9071 s, DT 0.90715 Iss, &
E4.48T. 53.12 ad.12 | .02 |
| 5.0 | 8.0 30—~
5.0 8.0 8.0 24.48 53.12
0.0+ EM“ 0.907 5._;' 0907 [ 5 % M‘E( 0.907 [ ¢ 5 " ﬂ,ﬂﬂ?hﬂj‘_ 0.907 [ ‘i)

2866 M, + 882 M,- —513.34—-7)
M, (G2 )+ 2Mp (20 +2%)40.0- -6 (Lf2tz e

0.807[ss  Jss 0.507 5= Iss

8.82 M, + 23.64M,_- —372.52-———2)

ﬂﬂﬂ?}bh

Mi =_14.75 kN.m\0O.5m Ms —_ 10.25 kN.m\0.5m




7.31 7.42

Stri 5
PO ] ] 1,5
= i 415

J:r _

|| R o i |
01EF ~—D—|||| <22 ] 3;5

| e -] T i —I

2.49

AN F
| 5.0—1 8.0 |
24.48" '53.12
Fquation of M!’
0.0 +2M;(5.0+8.0)+0.0 = -6 (24.48 +53.12)

M;=-17.90kN.m

17.90
B.H_ﬁ_,_-ﬁ-*’“ e SV

-

=
d'-_.

L

5.73



Strip @

O Wwg
0.43+10.45
=4.49

B 115
|0 22 ol f
I 4.5
5,0—! 8.0
1054
- e
] ¥ 1.5
(I HiE =111 =11 [ —e.
e EYTI
I,:._.: |r "
1 n
:":ﬂ-l ——a —
| 1
i | 3.5
I 1
I _| = I E
—5.0— 8.0r L3 0-
w3+,5'
B Wribz 10.45 + 0.5
0.29«4.98 = .44 N\ i
. = ]
/N 7~
| 8.0 1.5
5.87

8.58




Strip @

| i =
e [
T

3.5

J |

5.0—'-——8.0——-3.0-
B ws
W
0.15+10.45 s 11.75
]
A N -
| g s 7.97

Strip @ —
—_——  — :;1-5

lI : “'ﬁI_I_E_nI .' _.l
B Ws = 0 & 4.5

0.26 «10.45 ||
=271 T
| ] izl

Py A 54@35

| 3‘[-} ] 1" = 'L__} i

- —

3.056




s douyill oye alel e - C&i_,.:aﬂ e Jecs =0

14.75 H.B. 10.25

Strip @ b{é\if%

B. H.B
5.73 10.97
5.5.@
strip @ N_T A
5.05
#.B.@) 587 g 5.
Strip @ M
8.58 ®
11.75
g
SMP @' I
7.97 ®
sz




Sec. D H.B. M, . =17.90 kN.m\rid

t=200mm: d=200-30=170mm > S'=500 mm 43,3 ;o

il
170 = C\| 223010, ;= 4.49 —— J- 0.818

17.90+105 20 :
S = Gg1a+60 ey70 = 20 -0 mm/Tib (ZP16\rib

Sec.@ H.B. M. . = 1475 i

t=200mm, d=200—-30=1701mm s O =500 mm 4,4l oo

&
£70 =, ;;-f’;;ﬂ” > Cy= 4.94 = J= 0.826

14.75+10° 2 :
S =0.826+360 s 770 ~ >0 -8 R/ £ Z#16\rib

Sec.® H.B. M, . -10.97 kNm\rib

t=200mm, d=200-30=170mm s S =500 mm =l o

_ !‘ﬂ..‘??tfﬁs " o
170 = C;\[12:57+] 5 Cpm BH8 e J=ill 828

10.97+10°% = =
L _ e 2412
T T T T i 2 12\rib

Sec.@® H.B. M, . -858 eNom\rib

t=200mm> d=200-30=170mm s S =500 mm o9, ;o

[
= \ | 8.58 =10 _ ol

8.58 +10° 2y .
Ao ons a0 7o - 169.7 mmi/rib (C2412\rib




Sec.® S.8S. M, =10.25 kNm\riv

t=150mm: d=150—20=130mm > S =500 mm ;2 e

" 10.25%10° » _
130 = Cy\[ 1020+ » C;= 454 — > J= 0.819

g
10.25=10 2
= — o 3 T 8 m
S T 0.819+360 +7130 R67.4 mm /0

AS = iﬁ—;‘; - 534.8 mm/m 8 BT\ ) sy e

L@ S-S- MH_L_=H.?’5 EN.m\rib

t=150mim > d=150_20=130mm S =1000mm 4=u,5 o,

i [11.75x10° 3 B
130 = C, e > (y= 599 — > J= 0.826

11.75 « 108 =
AS = 0.826 +360 + 130 303.9 i/ m 6 Eﬁ 10\nv

=) e

See.@ S.S. My, =3.05 vm\ie (5 B710\m




BN oy SOBE POTE N eraiads 2
Horizontal Direction.

8.17 15.33 g2 19 7.72
F 2
M_R:R *—f—u*b*d ﬂfﬂd’;ﬁtfﬂﬂtf?ﬂ
L 1.5
= 9344333 N.mm =9.34 kEN.m
17.90

9.3}@]@”@19\.34
Xt Xom
Mp_M_R(Xim)+ we EXi‘m}

9.34 =17.90— 15.33 {X;m}+4 70 ‘Ifm} — | Xy = 0.61m

Mp-M_ R(sz)+we{'r3"‘]

9.34 =17.90-12.19 (Xom) +2.49 (I-?“} —» | Xzm =0.85m




Calculate Xgm &X4m

Stre
rO® 4.70

2.49 3.13
A a A A
R 8.0— e
14.75 10.25
k_,/ ya \_// 5
Xsm
14.75 10.25
! 470 g 3 2.49 -
Fay = 3 =
'T_' 5.0 A 1—- 8. ~A
8.80 14.7 10.52 3.40
2
Mp-M_R (Xzm) + we {Xg_ﬂﬂ
¥ -
9.4 =10.25-9.40(Xam) + 2.49 {%ﬁ > | X3, =0.09m

Xomin = 0.85 m




Vertical Direction.

(1 AREIRE]

|

_‘I_EEEEQJ_ =
[ILLTIIII ﬂtﬁg
o

-——35.0 —8.0
1.44
A
R LHT

X5min = 0.25 m




Arrangement of Blocks.
Horizontal Direction.

!
1_

—

|
-

|HMEALL

5.0m

L'—‘ X;-f- Xa +{n1}(ﬂ*‘2)
Take Xipin = 0.61 ™ & Xamin= 0.25m

Jeis __5.ﬂ:_ l

50 =(0.61) +(0.25)+ (M) (0.2)
et m,-20.7 |[11=20Block

5.0 =( X;)+(0.25)+ (20)(0.2)
Get X,~0.75 X;=0.75 m.

8.0m

L= X+ X, +(1nz)(0.9)+(ny-1)(0.10)
Take Xomin = 0.85 m & Ximin= 0.26m
8.0 =(0.85) + (0.25) + (N2)(0.9)+ (Nn>—1)(0.10)
Gel m,-14.0 [M2=14 Block

Xo=0.85 m.

D




Vertical Direction.

[IINRLER

10NN
1111

. Y-
1..':.,9

8.0m L 5.0—! 8.0 — 3.0~

L= 2Xs5 +(n3) 0.9+ (ns—1)(0.10)
Take Xsmin= 0.25 m
8.0 = 2(0.25)+ M3)(0.9)+(n3-17)(0.10)
Get ms-15.2 |[MNs=15 Block

8.0 = 2 (X.)+ (16)(0.4)+(15-1) (0.10)
ﬂ} X5= 0.30 X5=0'30 m.
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2#16\rib

o1

0.1
0.1

—0.40

 EEE SR T ¢ IR Ly
;
z :
]
-
.

i
:

)

0.1
fa—-;J—-—ﬂ.f;fﬂ

. _ T
L] I & ! L] ) =

ﬂ ,,,.,,, H__,.m ,.,,uf | ; /| .,,,,,,,H a Y, i/ ,.,,,,,,E Ty
....... xa_q o ..." i ... - __.“ ........... .....mm. 5 .,. _.h_.._fr_
VAR RVAR I T RVAE- L] B
Bt o B e e IR L s
= Y o m | e S D ™~ B ™~
&) R e O~ X Y
&2 | = N = AV = ™

See. (2-2)
Sec. (8-3)
Sec. (4—-4)



Example.

]

5{{3‘
10.0 T

5.0

Data:
Block Dimensions (500*500%250)

weight of One Block = 7120 (N \Block)

PO =15 kN DL 20 900

F..= 25 n/mmc Fy =360 n/mn*
Requared.

1- Design the Slabs.
2_ Design the beam B as a Hidden beam.
3— Draw details of reinforcement of beam B i elevation & Cross section.

3— Drow detaile of reinforcement of Slabs in plan & Cross sections.




Solution.

—8.0———6.0—

|

10.0 S2 |« ST

S1 | . I
ok
Ls=6.0m>4.5m “"» Hollow Blocks

Ls=ﬁ-ﬂm<7-ﬂm — 4 Une woy H.B. at 6.0m direction

S2

Ls=8.0m>4.5m ﬂ:— Hollow Blocks
L-80m, Lg=8.0m

.'.LS=3.Om> 7.0m & _EL— {:% — » Two way H.B.
s

1.0 Cross rib

r‘_E ﬂ_‘—"r"_ﬁ'. ﬂ—'"[

— W y  — |
L [|looon N BN
LT[‘lﬂH HEE NN
(] FPEICEL]
=
10.0 B
P ¥
-~ -~
N |




Hollow J) Ul € J) cawas 2y

Block (500%500%250) as given in data
.. =500 mm 5 € =500mm ; h=250mm

a0mm
t {{ }SOmm
E ‘d‘j%-_—fg—ﬂ:ﬁﬂmm

= @ 3400 mim S22y b t50mum

S=€+b=0.5+0.15=0.65m 50,2 jo,c
t=h+t,=250+50=300mm

One way Hollow JI S\l Womip I casss Y

Wi 1 = [3’.4 (tsBe + F.c) +1.6 (L.L.) ] (S'+1.0)

+1.4(b h x1.0m %B¢) + 1.4+ (Block m:}(%g)

= Weibt = [1‘4 (0.05+25 +1.50) + 1.6 {2.0)] (0.654+1.0)

+1.4(0.15+0.25+1.0+25) 11 4 (2. (%) = 6.23

(kN \(m»S))




C Two way

Wapibzr =[1.4 (ts8c + F.c) +1.6 (L.L) ] (S+2S)

+1.4xb % (45-2b)+Bc +1.4% (Block 1 5. (2+ £)

o WepipoT= [1.4 (0.05+25 +1.50) +1.6 (au)] (0.65+17.30)
+1. 4({1 1550.25 » (4+0.65-2+0. 15}4.25) 1.4 (fﬁ'}%) (2*%):9_313
(kN \(S+25))

Wyipz = 2rd2T _ 9.312 _ o 16 kN \(Sem)
2eS  2+0.65

Two wayJl o)Ll {I,B Ner N s ¥

r-mL_ L0100 4 4o
m Lg  0.87(8)

Use Marcus

old Tables Page 90

O =0.68 ﬁ:DJS




oy 1 oy olelye o Jslally bS8 poyell 2yl 5L €

Strip —8.0—=1—6.0—

M | Toemar 1 ——

" VN -l ——

w‘r‘ihE ™ 1 e
0.68(7.16)-4.87  =6.23 10 0 Fr ]

K A A | {[[[<9LEBE T =@ [[iojss
— _Ttﬂﬂ__ 14— J
(L) ck :

3 3 3 3
e 'E“f - "-3?;-‘? = 108.9 - 5= ";ﬂ = 5-332;“ = 56.07
Equation of Mf
0.0 +2M,(8.0+6.0)+0.0 =—-6 (103.9+56.07)
o M, =-34.28 kN.m.

0.16 (7.16)=1.145 kN\m .
| | .
X JAN

—70.0—

k_—4

14.31




a8l yose olelye g 2hAL preds Jass —0

34.28
Sl Nﬁ/ d‘)& rﬂ..&;s;
wr @ R
1437

M H'B' MEL = 34,28 kN.m\rib
t-300mm> d=300_30=270mm > S =650 mm ‘il oy

5
270 =c,\!g;-fgﬁ";” > C;= 5.87 — > J= 0.826

34.28+10° Ly :
AE = 0.826 +360 <270 426.9 mm /i 29,513\111:

d

Sec.@ H.B.M,, -21.8zevm\riv
t=300mm > d=300—30=270mm > S =650 mm <l jb,e

_ ) [21.82+10° _ =
270 =(y 3650 - C;= 7.36 — = J= 0.826

21.82+10% 2/0ih :
Ag - ZREots—— - 271.7 mm/ri 2%16\rib

Sec.@ H.B. M, -14.31kxnm\riv
t-300mm, d=300—30=270mm , S =650 mm =)l jo)c

270 =c\[1431218° __ _ 0c_ 910 — . J= 0.826
1\ 25650 1

14.31s10° 2 -
As - 0826 +360 s270 " | 0% sl 2#12\rid

i

Sec.@ H.B. M, -10.89 iv.m\riv 2P12\rib




e

- SGLI o) 5 solid part J) poye cuess

Horizontal Direction. 3.0 R
L Toooor— | L_Liu_l_im
looo- || cooem
IBIE G HEE EEE)
10.0| :
X X/ X: || Xy
11
N [ —
Calculate X-m,
2
M :R % &* b * d —_— iﬁ =
e I 5. 0.194 % 7= %150+ 270

=363664500 N.-mm =356.36 kEN.m

34.28

Xm=Zero Mp e g5t —- /\

aY
Xomin =0.25m e ~——7

= X1 min = X2min = X3min = Xgmin =0.26 m

i 8.0 —6. 00—
Vertical Direction. %—— Dﬁﬁﬂjiﬁ'— ——
HE R I |
| LDJ_D 1
10.0| :
Xsmin =0.25 m . |
=" =




Design the Hidden B

Loads on Beam B

For the Trapeziaom

E{ﬂ f:::f_
|

I_._E_ﬂ__..l
1.0+5.0 o
2 area _ 70 )*%+0 _ 30
span 4.0
assume O.W.(Beam) = 10kN\m (U.L.)
(IR il

> area (wﬁbg

Sy (w?b;) (L;) & span S

wW=10.0 + (gﬁg)(ﬂéﬂ ) +3.0 (%ég - 71.8 KkN\m

W= 71.8 kN\m

A A 2

—5.0—~'~—5.0—

-
wl _ 199 4

2
Wk -

2

’W_f — 163.18




M MU.L.': 199.4kN.m\rib

t=300mm ., d=300_30=270mm

Take (7=3.0
&
270 = 3.0 \/’99'4*”} B = 984.7mm
e
X1min =0.25 ™ B=0.984m

X2min =0.25M

X1min + X2min =0.50 m B=0934m

& B> Xy X
X1y Xz oleacypn s Xp+ X2 5 B on s qusms

H— (X,f-!- XE) = 0.984 -0.50 =0.484m

o Take X{min =0.492 M
Take X2,n =0.492 M




Get Reinforcement of the beam.

74.8 e 74.8
163.18 Gﬁﬁ 163.18
iz,
=2 =30 —» J=0.718
W 199.4 %10° .
Ag = TE, o 0743-360%270 = 2761.0 mm
11418

Sec. © M, -163.18 kNm\riv
t:.ﬁ‘ﬂﬂ'mm: d=300_30=270mm » B=984.7 mm

&
270 = C,\[185-18+10 - O="38f —= - 0.769
25 +984.7
163.18 705 2
As - 0.769 +360 +270 2183.1 mnt { I @IS

Sec.® My, -74.8 rvm\riv
t=300mm, d=300_30=270mm » B=984.7 mm

270 =C,\|748210° | - 490 — » J= 0.826
25 «984.7

74.8 +10° 2 -
AE:&.EEE!EEE e = 100 e S#16




Arrangement of Blocks.

Horizontal Direcltion. i Bl
- [oooor 1 oo

OO0 ' EEIEEL

'El_l C J_I_|1

f'ﬁ.ﬂ ' I | | ]

-‘Bfﬂ X-;f AK'E i X‘f

8.0m u| i '.
i — I —]

L= X+ X3 +(My)(0.5)+ (1n;—1) (0.15)
Take X;fmi,n:.— 0.492 m & Xamin = 0.286m

8.0 = (0.492) + (0.25) + 1)) (0.5)+ (1;—1) (0.15)

Get 4 ._11.39 [Ts=11 Block

8.0 =( X,)+(0.25)+ @ 1N(0.5)+(11-1) (0.15)

Cet X, 0.75 X1=0.75 m.

6.0m

L= Xo+ Xy +(M2)(0.5) +(0.15)
Take XEmiﬂz 0.492 m & X,.; min = 0.25 M

6.0 = (0.492) + (0.25) + (n2)(0.5) +(0.15)

&i} n2= 10.2 |MNz=10 Block

6.0= X5+ (0.25)+(10)(0.9) + (0.15)

E} XE: a_ﬁ XE: 0.60 m.




10.0m ’ ' m

Y
TXN

L= 2X; +(mn3)(0.5)+(n3-1)(0.15)
Take Xs5min=0.25 m
10.0 = 2 (0.25)+ (N 3)(0.5)+ (N3 —1)(0.15)

Get .- 14.84 [Tv3- 14 Block

10.0 = 2 ( X;)+ (149)(0.5)+ (14— 1) (0.15)
Cet, Xs- 0.525 | X5=0.525m.




Reinforcement of Hidden Beam B

0.30 Eﬁ‘—l [TTTIT, » = (1111 =]
|

- 5.0 = 5.0 -
5416 . o b 11818 210 5416
! ¢ 18 — 9#18 5

9$10

| L sy I
! | - — I
0.30 ™~ | ‘ | i “ I ‘ ‘ \V
'[_ “H.d
| 9#18 |

F—. 70 —— 0.60—

—- 7 s 15




6.0

T. of the slab wn plan.

F
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|
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[

[T T Tl 1),

S
I I I O ) T (0

L2,

1
2.53m—

S=0.5

0.25

7.0

I1=0.5+10+0.15
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OLES
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Sec.

Sec.

-'"'_.1-':-—!-|-—|— —I—I-II-—Ill—I

2616\ 2015 00 0.45
g |
0.05 s =3 . == . 1
ﬂ?ﬂ[ :'f,f’x - - e )
L 0.25 > P
sec. (s-9) [ | ] > ] >
| s |

-"'_.I-f-i—l-— —l—-l'—-l—l-—

2¢12\rib [ 0.15 lge e

b

1:}.@5]!—. — — i
ﬂ-ﬁﬂi } = Rﬂ“a ,f"ff HHHI
Sec. (4-4) o[ | = P

=T
|
|
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I
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I
I
I
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2416\rib 0.15 i 0.15

i
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L T | i
Data.
E, ., = 25 N\mnmi Fy - 360 \\mni

F.C. = 1.5 kN\nt L.L. - 38 kN\mE

Req.
@) Design the Slab as Solid Slab.
@ Draw Details of RFT.in plan.




Solution. 1.5
;""—'5. 50—"‘|"—S. Sﬁi“["_""]

E=]

|

S' S2 |83

8,0 o H.B. S.S.

L b X

Slab S71 (55m+ 80m)

Solid Slab as gwen in data.
L:Sﬂm » LS=5.5m

o LA < 2.0 —» Two way S.S.
g

Slab S2 (6.96m % 8.0m)

Hollow Blocks as given in data.

8= Ef.ﬂ#ﬂ > 20 — Use one way H.B. Slab
at the inclined direction = 6.96m
L_g(:?*ﬂm ___» Lze One cross rib.
allace Casd &gl olesf
O=200mm g, 0 standard Ji ole¥ s ) Jai 13
€ =400 mm

Stab S3

Cantilever —» Solid Slab as given in data.




1.5
~——6.96——==~—=
5655 |

%"I'IIIII]:D]LI_iLI_I_LLI_Ul
[ "_II—Il S3|
slo || =2
— e | |
\ 5 |
| L

Hollow JI oWl Tl 4 solid JI ool s ) casas )
@) For Solid Slab.

S1 Two way S.S. Lg=55m

{ _ 5500 - 137.5mm
40

S3 Cantilever S.S. Lo=2.0m

= ffgﬂ =150 mm |t _ 150mm

@ For Hollow Blocks.

S2 One way H.B. Lg=6.96 m _—

t - ﬁggﬂ =248 mm |{ =250 mm

The Block (200 400+200) 200
it
h =200 mm —— Weight of Block = 160N —200—50°




Hollow JI SUMal Wheip J) 5 solid J) Sl We I cawes Y
For Solid Slabs.

Ws = 1.4(ts8c+ F.C)+ 1.6 L.L.
We =1.4(0.15% 26 + 1.5)+1.6(3.0) = 12.15 kN\m’

For One way Hollow Blocks.

b=0.1m e=0.4m
S=e+b=0.4+0.1= 0.5 m

Wi i= [1.4 (fs Oe + F_C,) T T.B(L.L.)(EDSG)] (Stf.ﬂ)

+ 1.4 (b h+1.0m *'ﬁﬂ) =+ L-ﬁi*(ﬂiﬂﬂkﬁiﬁd )(11_0)

oo Warihi = [ 1-4 (0.05+ 25 +1.50) +1.6 (3.0) (Cos 21.04) ] (0.5041.0)

+1.4(0.1040.20 +1.0+25) +1.4 (%%)( ) 5.91
kN \I: f.0s 5')

Two way J Sl 7 Jl s Y
=—0.00— 096 =1 2.0

l_ B 5 i |
CITTIITIOCIE T
1.0(8.0) \
0.87(5.5) ™ i—”_ = ]|
= 1.67 <= B
8.0 |
(=0.68 '
= — il 5. — <
\ |
1— i | S




Aoyl yoye olelye go Jukll p813 3 oyells palya B3l g

— i |
i RETIII000 MANNANANE
| Il ]

Strip @)

e ==

fﬁﬂ\ wﬂ' 'S

fﬁhggef 12.15+ 0.5
o R =6.07
Qivgel & b

0.68 +12. 15 0.5
=4.13

From Tables page 91 l.l.-_- 374
Iy p= (314415%0.5.0.25") - 2.458 410"

3 3

S (s _ 0.5(0.15)
i2 §.2
Iys _ 2.453 .10

IS.S. 7.40 -3’5‘;

4

IS'_S_ e = 1,4{}-3‘54 T

=175 -~ |Igp=1.751¢c¢




N2 &
V- WLL™_ 5.91+6.5+6.96" _,; 54
24 24

Equation of M,

6.96 6.96
0.0 +2M (ISS I?’SIS_E.'.) +("6‘32)( I.?ﬁfg_g,)

_— +
6 ( Iss f-?ﬁf&s.)

6.82




Stri
;‘—@ —ao————0.96—= 1 2.0 [~

——

. sz "*:’; o l . }J_Ll.LLLLl.JlFUJJ_LLLLllm
52 s | o
A A 8.0
b 3.0—' |
A—A || B
T 1

12.16 o




Sec. D S.S. M,, -21.65um\0.5m
ts=150mm> d=150—20=130mm - S =500 mm 4=uydll jo,c

]
130 =c,\f§;-f55;;“ > Cy= 3.12 — > J= 0.754
AS:H.?E##SEE o, e v/ 0.5m 2?'32'2\‘

Sec.@ S.S. M,, -6.82 wwm\o.5m

ls=150mm, d=150-20=130mm > S =500 mm 49,4l e

&
f:m:r:,\/ﬂ i Oy 856 — J= 0.8286

i)
A e il - 176.4 mm®/0.6 m
A

8 = 0.826 +»360 =130

o i}?_g-; - 352.8 mm,/ m 6 BT10\N ) =35 3=

Sec.@ S.8S. My, =4.79 wm\o.5m
Te=150mm: d=150_20=130mm > S =500 mm =il e

130 = C\[£22. 21" _, ;= 6.64 — > J= 0.826

4.79 +108 2
= =123.9 0.5 m
8 = 0.826 +360 » 130 mm/

Y. f_gf - 247.8 mm/m (5P10\m




Sec.® H.B. M, -19.19exm\rib

t=250mm>» d=250-30=220mm > O =500 mm d=o,b) o

220 =C\JI3IT o 561 > J= 0.828

19.19% 108 2 :
As - 0826 %360 s2z0 = 2003 T/ Tib 2#16\rib

M S.S. MU_L=f2-fEkH-m1\m
tg=150mm > d=150—-20=130mm ».5 =1000 mim 4oyyill o

13
130 =C,\ /1216210 - Cy= 588 — > J= 0.826
25+« 1000
12.16+10° = z :
As - 08262360 +130 = 51 40 mm/m (5810\m

- oSl e, 5 solid partll joye casas 7
Horizontal Direction.

N Tf_ﬂ _II_II_II_.IIE%




\ Calculate X m

2 2
_ Lo 25
Mp-R *E*b*d:ﬂ.fﬂitﬁ*mﬂ:ﬂ?ﬂ

=15649333 N.mm = 15.65 kEN.m

iwﬁ e LL._T —— E_E'Iﬂ

Xtm h=Xim=*Cos®©

18.28
Xhﬂ.h
T“—E.ﬁﬂ—"
22.85

Mp-M_R (Ximn) + we {Ifm)#{‘rfzmh)

15.65-21.65-22.85 (Xim»Cos21.04) +5.9 f-:;ﬁm}JIfmgﬂSE 1.04)

Xfmi.n =0.292Mm

Xomin =0.25 m




I Vertical Direction.

2.0

|"'—5.5ﬂ "J" 6.96 "l" "|
i = — — - m—— — - ——F4
(DA ST
i J LTI T LET LT |,
LTI O T LT

|_ i

&80 | ! j
| | |
| BEoH
— == = = E= = = =

e




Horizontal Direction.

L= X+X, +(1,)(0.2)+ (0.1)

I

2.90

6.96——

— |

ff LLLLEETRVOCATTERTRT |y

Ifll!ll'FI1]il||||f||
LILLEREERN ILLELENT

TﬂrkE X}‘m{.ﬂ, — ﬂ.EH.E .y X,Emiﬂ, = ﬂ.EEm

6.96 =

Take

(0.292) + (0.25) + (12 1) (0.2)+ (0.7)

X2-0.25m

Get

— > TLi=231.59

6.96= X1 +(0.25) +(31)(0.2)+ (0. )

Vertical Direction.

L=2 (X35+(ny)(0. 4)+(ﬂz-ﬂ{ﬂ 10)
Take X3=0.26m
8.0=2(0.25)+(12) (0.9 +(T2- 1)(0.10)

Loty Yo n4
~—a.00—7—6.96——

M i=31 Block

Xi=0.41 m.

= = '_.
LLLLL IllJHlL'llllJ
LTI

Get 4o 15.2 |M2=15Block

8.0 =2 (X3)+(15)(0.4)+ (15-1)(0.7) Y€, X;-0.30 | x.-o0.




RFT. of the slab in plan.
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0.05 s __— i = J

025 ¢ 1 | ([T | T

Sec. (1-1) 0.20 K “< -
| I o - |

2 [ L

£

. 72 G BSRSRR T I |
2@16\1“1’!);? 0.1 0.1
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