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Types of Slabs. oWyl ¢lel
(1) One Woay Slab.
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@ Two Way Slab.
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Load Distribution Pattern For Slabs.
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1-For Rectangular Slabs rested on 2 parallel Beams.
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2-For Rectangular Slabs rested on 4 Beams.
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M, 1M are Factors depends on the
Continuity of the slab strip.

the sitrip . S— Y —— | t—=t
m or M 1.0 0.87 0.76

IF I’r> Z.OI ~ the Slab is One way slab.
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Example.
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3-For Cantilever Slabs .
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4-For Irregular Slabs .

7 /7 N\
/7 / N\
// /7 AN
X, X// N X
o o —H
@ Copyright Eng. Yasser El-Leathy 2013 . All copyrights reserved. Load Distribution

Downloading or printing of these notes is allowed for personal use only. = N
Commercial use of these notes is not allowed. (www.yasserelleathy.com ) ageNo. 771



Calculation of loads on Beams.

B.M.D. & S.F.D. 95l puys o1 g ¥ 0)a8) pas S
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W kN\m
A A

1
1.0m

W = 0.W. of the beam + Weight of the wall + Weight From the slab.

W = 0. W. (poomy + Walls + Slabs = v kN\m’

PoLS] SYS o S 05aSI lo g 3101 Gl T
@ o.w. of the beam.
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@ Weight of walls.
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@ Loads From the slab.
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@ o.w. of the beam (own weight)
Aokl jiadl 3 058l )y Greand

-p _/

Density of R.C. (Bc) = 25 kN\m®

0.W.

(beam) = Volume * Density

= [®)-ts)(1.0) ] * B¢

O°w°(beam)= (b) (t— tS) 60 kN\mv

more safe Syl juds b o Jaauill ST
0580 o Joladl jiadl 534 axlas
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Example.

(2504600)—>-b =250 mm =0.25m, t = 600mm =0.60m

o.w.(b = (b) () B¢ = (0.25) (0.60) (25) = 3.75 kN\m’
Example. Doy w3) oyl glace (3l o) -Y
Take o.w. (beam) = 3-0 kN\m

0.W. J) dasd caass I Aol ol b
coyiilie olnedd) 4wt 350 L

s JWE las,dnd olacs yu2 6,08 slesl 5685 o) GSeadl (o -
Take b =250 mm

Type of beam Thickness (t)
Simple Beam 1r ] t-L
! L ! 10

Continuos Beam 1L 17 1r il I L vigger

I —bigger_| | 12
Beam | L
with Cantilever 1L alln t= ’2 SY

| L1 | L,;—I el

5

coabylb 0. LY (8) o
bmin = 400 mm  (pwe. ) pos= opuSU (£) 5T,
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Example.

Estimate the thickness of the beams.

—5.0———38.0—
— B B —
B4
4.0||B,
Bs|| glo
— @ ||
By t1=, = 0.40 m B,
Z m—
Bz t2-3 _03m<o040m ~t2=04m

4
0
3
10
Bs t3_-6 _ 060 m
10
5 _ _
2 = 0416 m = 0.45 m

| 7.0 |
.B] t, = i = 0.50 m | 5.0 —2.0—
— 10 —
B2
Bz ts- 5 = 0.416m
2 % Bq4l|| 5,0
5 = 040 m
=0.416 m = 0.45m 7 !
But B4 supported on B>
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@ Weight of walls.
okl il b Lol 55
» dald) GBS (Boy=v” kN\M®) 90 hacddl 1S 13) -

-

(’LU),w = Volume * Density
= (brhy+1.0) B,y Prwor
= \/ IcN\m\ Par byt /’

(w)w= b *hw* 6w

Laldl o Slogles o Lalasy o 13)

(W), = Zerol| ess2s Jus
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@ Loads From slab.

copaSll (] edy Al e

c S yaSIl sae 5 abyll & e Aigh Jaodl Jie £258 9

oo o] conll AboYdl Joo s oS

(oMl g0 P = ole Jasdl) alodd) oo Jaodl sass of Fsf i
2Ll BW e 508 Jeod! lde

@ Own Weight of the slab. (o.w)

Lis ' Vs— J ab)Jl 559 s
(O’w°)slab = Volume * Density

= (tgx1.051.0) §, = v kN\m

(0. W)giap = ts * ZSC (kN\n)
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() Floor Cover. (F.C.)

cdesdl + ¥ G5 s
(gl e aol s ST LYo o] 4S50 i) 4w, g le BB

F.C.= 1.50 kN\mni | &0 wo,¥ g9 go oloslen (f ;58 o) 13

© Liwe Load. (L.L.)

sl iy of oaas ol (Sae @il ausd) Jla¥) o

(tﬂ ...... &BY) S Leld)) Jie

D SIS oy Ll Jlesin] GMin] cras asd) Jlaa Yl aed Gabins
LL = 2.0 kN\m «—— S (Fie
LL = 3.0 kN\nm® <— 4wyt 5l ¢)l3] e
LL - 50 KN\ <«— e 5] Laiiss
L.L = 10.0 tN\nid <«— O ol aiSe

L.L.=2.0 em\nf] L.L 555 WG 4ol ool o

Load of 1.0 m’ of the slab. (W)
bl o Y- e 3100 058 o (W)
w3= .D.L.-/— LoLo = (O.w.+F.C. ) -+ LoLo
=(ts+ 8, +F.C.) + L.L.

Wg =15+ 8, +F.C. + L.L| (kN\ni)
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(D) Cantilever Slab. piy
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etedelede?

= LYl e goyall sl le Jeo!
Lo = abYd 5o Jsb Joos 0yaS)!
W = 0580l o Wbl yiad) e 5yl o

W =0.W.(beam) + Walls +Wgs Lo lcN\m‘

W kN\m
B jrevrivey |k
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@) One Way Slab.

cdald usly oladl o8 Judl Lagd s abYo (e o)lie g2 One Way Slab JI

«One Way JI Sl Hle gy o g

@ Two beams only. |

1— (Long Direction) 1.0

\"\

<

s ‘|3|*
l

L

l

' /////////1
I

I

I

l

L = byl o Jobo Juss 0)aSI) o0 WS
2 L |
2

W = 0.W. (beam) + Walls 4 Wg £ lcN\m
W kN\m

B i 13

|
2_ (Short Direction) - n

Lo = oyl o Yobo dos 090

W kN\m

B iy
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® Four beams.
One Way Slab ab)Jl ;55 S b,S

L = Longer Length
L ¢ = Shorter Length

Bi oo Ls gk dos o)

W = 0.W. (beam) + walls + ws Ls kN\m

W kN\m

B, i |

By LW o 1528 T Joos ¥ 0 5a8))
W = 0.W. (beam) + Warlls k‘N\’n’i

W kN\m g
Be yiiivvivy 17
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@ Two Way Slab.
B L ]

T,

< \

Lg [|~——>——<—

2RI
! %// ¢ Bi ¢ \\%

S1yaS € ple dgome $65 Two way JI Sy

L£5:<2°0 0952 of 2w s

coymalll oyeS)l Q] Sbe S5 le Jaodl cnds
ool 0581 (] By Aul JSB ele

Lg L

W=, 4 =8 W =W, x =S
F TET 7
7 A'.lx # Allllhh
2 * 2 *
L A A o /\ /\
|< L S o |< L -
B 2 Triangle B 1 Trapezoid
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moment, shear JI cuws ol caoy &8 sds paa f galits (S
uniform Load Jukiwe JS& I JS&Y odn g0 LU

Cq S Factor o (w= 'ws*% Sua) W Rad o oL 2l

co 3l JBEY) (43 842 sl Reaction U sl Reaction whey oS

C. Jio Factor o3 (’w=’ws*% éa») w oras ol

ce3 Y JESY 43 95200 moment 559 gslae OMent ey (S

Codl psd wass)
R2 +4\8J) JeoJl Reaction s R glo¥) Jasdl Reaction sl

W= wsx Lg

QN e ¥

Ce JI PRUEREREN R &
M2 + 31801 Jood) moment o M7 ghod) Josdl moment syl

W= wgx 3° Lg

ZATTTINQEss oS

M/ M,

—-_—— -
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Triangular Load on Svmple Span.

@Load For Shear.

f w=ws*1§
Se Co w
t v l v l v —> T 1T 11 A
T 3 |
R,= Total Load _ (n2)* w* Lg _ws=Lg
R 2 4
R2= (Ca*’w)*Ls
2
C *))Q)*)s\q 1
+ R =R w*& ( a _ 1
7= 12 7 3 > Ca, >
Co w
| 1 1 |
A_illz/ 2
]
R = Total Load _ N)*ws+Ls wsls
2 2 4 ,
Mi-R+Ls-Ruls -R.Ls - w_;Ls*% - w_;st
M= (Ce*w)*L:
. 8
. M1= Mz K w*ﬁi= (Cetw)*&e —_— Ce= g
12 8 3
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T'riangular Load with equal angles.

@Load For Shear.

r W = wS*H
H l a W
= AREY: — e
Ry % %—I Rg? L |
R, - Total Load . N *wxL _ w.l
R 2 4
R2= (Ca*’w)*L
2
+Ry=Rz W*L\ = (Ca*w)*l\ > (.= 1
I 2 a9
@Load For Moment.
C.w
N 11T 1
A_illz/ +
| I |
R = Total Load _ N)*ws*L  wsL
2 2 7 2
M = L - L = L = w*L L = 'LU*L
f=Rr3-Regp =Rez - =3 - =5
2
M = (Ce*'LU)#L
¢ 8
2 2
o My Mo oo wsDN _ (Cevtp)s B C,- 2
12 8 3
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Trapezoidal Load on Simple Span.
@ Load For Shear.

L
_ w:w*_s
I S
L, z Co w
L —_— CT T 1T T T 1 IA
Ry Rz? L |
L+(L-Ls) oL_Ls _wl wl
R1= (N\2) Total Load=(1\2)[2—]w=( 4 )w_ 2 4 2

R2= (Ca*u))*L
2

@Load For Moment.

Co w
| N I I N O N |
M / 2
Rz | L |
2
_ _ L+(L-L,) _ (2L-L, _wL wls
R=wn2 Tota; Load = (Az)[z—]w_ (T)w_ 5> y
- Zs _wslL Ly , Ly _ L _Ls
Py - n2)ysws=E - ; sL » Xy= Lley e 2 2
= L—Ls 'u)_L_w 8 _ L_L - L La
Pz w 2 = 2 2 ’ X— 4 8 = T_T
M,-R*L_P,*Xi_PZ*X}
(’LUL st) __('LU#L)(L Ls wL st) L Ls)
— sz wLLs wLLs+'st _wL’2+wLLs+wLLs_wL§
4 8 12 8 8 8 8
- sz sz) (sz sz) - sz_ w L%
8 24
2
c My_ Mo ., wL® wii _ (Cesiy)sl
8 24 8

Divide by (L%)  Co= L (3—%)2 .
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T'rvangular Load on Cantilever.
@Load For Shear.

\ C, w
N

Iy I I N
N

7__1
A§Lc Lc- | | Lc |
Ry R

|

y777771

Ry= Total Load = (\2)*W * Lc =
R2= (Ca*’w)*Lc

.-R;=Rz . w;l\: _ (Cam)eBe

@Load For Momendt.

w:ws*LclP
C, w
Mi/| * Mo, , ~©
E | ﬁ §| I
%LCLU | L L¢ |
P = Total Load = (1\2)*’LU*LC = ngc
2
M1=P*—Lc=w*Lc*—Lc _w*LC

y L? 2 C 1
. M1= MZ - 'w; e _ (Cen;)*Lc e= §
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T'rvangular Load on Cantilever.
@ Load For Shear.

w = wS*Lc
_—> EI 1T 1 1
§LC_’I N |
—Lg A' Le¢
RiT R

R1= Total Load = (1\2) * W =* Lc = w; LC
Ro- (Cqsw)s+ L,

.-Ry=Rz . El\h(ca*w)*& .

@Load For Moment.

_— E ) I —
2L, R |
I L(, I Lc
P = Total Load = (1\2) * W * Lc = ’ngc
2
Mi-P+2 Lo - w5Lc +2 Lo - w;Lc
M2= (Ce *’LU)* ch
2
2
Mf: Mz ws L _ (Ce""w)='=L¢;2 >
3 2
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T'rvangular Load on Cantilever.
@ Load For Shear.

3*2
. . Cq w
7 —_—> § I I I I -
ELc—'J | X |
| Le AI L,
R,T R
Ry= Total Load = (1\2)* W * Lc = "-U;LC

Rs_ (Covw)s L,

y777774

M1=P*%Lc=w2Lc ol L, - weil

2 4
M2= (Ce *w)*L:
2

2
My My owali | Cewdens
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Equivalent Load Form Slab. =
Factor x Wg * (Max. Load Height)
Where that Factor (C, —- For Shear.

Ce —> For Moment.

Equivalent Load
Shape of Load From the Slab
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Py e Gl dald eusiud Factors & Ce , Cq
. malSL 2 Supports J) Gy Jeodl JS 065 of 1y
cdsaad) 3 LEL) JEBY) (3 LS Jasd) JS 505 of Ly

Z area < L] Ky & b 2 oo b
£ 7 77 ad A b | oda ,3) RY]
o b s Hlss o 13]
. 2 area .
Where the equivalent load From the slab = W * Wg = / kN\m

2 Supports J) hu il Jla¥l Slolus femw g0 T 0TED S
- 2 Supports JI v adluddl 2 span Jl
Example.
Get the Loads on the beams at the Following cases.
=L LN\ ———

R — -

(The load is not Covering all the span)
. use 2 area

L span
wW=0.W.+walls+ C, wy =2
a®s 2 SW=0.F.+walls+ 2 OTed g

L

— C—p—

(The load is not Covering all the span)

use (C ,Ce

(The shape mot in the table)

s use 2 0rea .. use 2 area
span span
cow=0.W.+walls+ 2 2rea + Wg SAwW=0.W.+walls+ 2 area « Wg

L

Ly |
2__ D
L

l<—Ls —— .
(The shape mot in the table)
use C_,C
a’”e - use > area

wW=0.W.+walls + Cuq Wy % span
cow=0.W.+walls+ 2 AT€A _ qp)
L
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Notes.
Wip, W2 odﬁqdmﬁw&oﬁ'dbdm@ﬁs‘dkjm

s ol dla
IF L4 L
@ >/ 2

* Wg
L L
@ IFLi<t
Li_ Wy -+ Wy

?f_ 1 ;

S —

Wy = Cq wy %

W = S area O\ N
Lq

Wg

:‘Lb’ALQ

GJ‘"T OJASGJ& ‘LJ_’AA—O OJASJ_’::_’ Qe

Reaction J) L) sasy 5 adgamad! 0,08 e Jlan¥) s oF VT o
Ca r.l.\.&‘.i...f(.: GT Load For Shear JI G,b (e

c(aeJl) ¥ 0S8l gle WSes Reaction J) wass acs o
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Example.

ts =120 mm
F.C.= 1.50 kN\m?

L.L. = 2.0 kN\m”

O.W.

REQ.

Draw S.F.D. & B.M.D. For all beams.

of beams

=3.0 kN\m’

Solution.
3,0
6.0 —
3.0
ws = gs -+ ps

— H

3.0

(ts+8,+F.C.) + L.L.

(0.12+ 26 + 1.50) + 2.0 = 6.50 kN\m?

ws‘=6.50 I(?]V\'I‘nf2
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By

For Trapezotid

_q_1(Ls\ _1_1(4\_2
oA i)
2
=1 1(Ls) =1_ 1(16#) 0.85 | |
For Rectangle C,_ C,=1 6.0
Load For Shear Wgy
— PamN
We = 0.W.+ wg Ly + Cq wy % = 3.0+ (6.50)(1.5) + £ (6.50) () = 21.42 kN\m>
Load For moment We
— AR
e =0.W.+ wg L, + C, wg =& = 3.0+(6.50)(7.5)+(0.85)(6.50) (%) =23.80 kN\m
w, Le +Cowy (6.50)(1.5)+(0.85)(6.50) (§ ) =23.80 kW\m>
64.26
Wq =21.42 kN\m
Load For Shear A A S.F.D.
We = 23.80 kN\m 64.26
Load For Moment A A B.M.D. A\_/A

107.1

B2 ror triangie ¢ _1,C._2
3

Load For Shear Wa 1,

A !

W =0.W.+2 (Cqw, L) - - A A
=3.0+ 2 (%(6.50)(%))= 12.75 kN\mv 1.‘5 W

Load For moment Weg | 3.0 |

We =0.W.+ 2 (C?'ws %) =

— 3.0+ 2 (%(6.50)(% )) — 16.0 kN\m> ne
12.75 kN\m
Load For Shear A S.F.D.
%Rz

= 19.125 kN will be reversed 19.126
on Bg, Bs
16.0 kN\m
Load For Moment A A B.M.D. A\_/A

18.0
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Bs

R2=19.125 kN

For Trapezotid _
Cof-1(Le) —1-1(4)-2 f

a =1 Z(L) 1 2 6) 3 1.‘5

—q_1(LsY —4_1(4X = -

e=1-1(3) =1-1(%) - 0.85 zto
For Triangles L
> area 2(%(3)(1.5)) _0.75 e gl g
span 6 = Y
Load For Shear Wy

Z\ DA

We, =0.W.+ Cqwy 22 + % + W

Weo = 8.0+ Z(6.50) (£)+0.75 (6.50) = 16.564 kN\m

Load For moment We

)3
= Lg area
We = 3.0+ (0.85)(6.50) (g) +0.75 (6.50) = 18.925 kN\m
Rz =19.125 kN
59.16
16.54 kN\m 9.56
Load For | | S.F.D.
e ? ° 9'56‘w
Rg = 59.16 kN wit b d
3 ':)01';: B4e reverse 59.16
Rz =19.125 kN
18.925 kN\m
Load For | | B.M.D.
Moment a JA
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Be

R3=59.16 kN
NN
/e 2.0
For Triangles { p Y i
Y area L(3)(1.5)+L(4) (2
W'Z) +2 %) - 0.89 —3.0——v.0—
7.0 . 4
Load For Shear = Load For moment
JAVAN
span

= 8.0+ 0.89 (6.50) = 8.78 kN\m

R3=59.16 kN
64.53
8.78 IcN\'m? 38.19
Load For | A S.FD. l\l
21.0
Shear p‘g. 0—\~—y.0—- N
Ry = 6453 kN 56.1
R3=59.16 kN
8.78 kN\m
Load For | A B.M.D.
> _
~ -
Shear ? 3.0—- 4.0—- R =]
R4 = 64.53 kN 154.08
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Bs

Rz=19.125 kN
For Triangles —

e AINAIN
1.5
> area _ 2(%(3)(1.5)) - 0.75 {

span 5 A A
- 3.0—-—3.0—
Load For Shear = Load For moment
JAVAN
_ _ > area
wd we O.W.+ W s

= 3.0+ 0.75 (6.50) = 7.875 kN\m

R2_19. 125 kN

33.18
7.875 kN\m l N56
Load For | | S.F.D.
Shear ? a 9.56‘w
Rs = 33.18 kN

33.18

R2 =19.125 kN

7.875 kN\m l

Load For | B.M.D.
Moment ? a
Rs = 33.18 kN
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Beams with more than one span.

span oo AT s ) gle Jlnd) Olus wie asle cacls
od gle spamn JY W I clus

Example. | 6.0 2.5
- B =/ T
N\ 711N
N\ Ve \ 7/
\\ // B
4.0 = | 1
7 N\
v Bz AN 2N
- B s -
By
w = @ Ls
0.W.+C Ws Ri%
40—
= /M
— VL _25
12 2
A
! 6.0 -2.5-
R,

a L
Wo=0.W.+ wg =€
Ce 2
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Example. | 4.0 1.5+

N\ /7
N\ /7
N\ /7
N\ //
4,0 —--—<_ By
N\

=1 // \\

/~ Bp AN
e > —

C
Wq = a
1=0.W.+ c,

Wg LC where: ch 1.5

(5.875)

> area
Wo=0.W. + *Ws =0.W.+ =~ % Ws
Span (4. 0)
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3S1ded Slabs

~Ja§3&hq~&)ﬁb»dw%&”a)‘.:@

‘::
::
%

9
Y

’::‘
‘:0
9

0’:
%
“:
‘:0
@,

)
%X
&
O

§
‘o‘
%
5

9
Q)
o
0'0

()
'0
’0
'.
O

4
0
5
%
()
%

f
%
O

0
"
5

¢

S

S

¢ OlpaS SYU) ple abdl oo gyt
c OheS Go Loyl s & ShaSd) gle abYd) Joo 0393 o

I‘Lc*
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3 Sided Slabs U &¥be &) as g

—2L
— Le L, rc—

L _

A
/ |
N ST N |
L Y B
1 |
VRN A |
VN /T~

/ \ / N
/ N7 \J

— . u -

trapezium U Ce JI g Cq I wlwsd
trapezium J) pabs Wie ghe 58 @ two way J) doll Loy L ded causs

By

Be

Wy=0.W.+ Coq wg L,

JAN

L Wo W
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|
N
[N

W2 Wy A
A %L | Wo=0.W.4 Cy w, Le
c 2
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— Bk L
AN / N\
N\ Ve N\
N\ /7 N\
N\ /7 \\
\N 7/ N
L | >——
//K\ //
/7 N\ /7
/ N\ /
/ N\ /7
/7 N\ /7
— H B
Wo W ¢
W
I |
L C
w 2 area
1=0.W.+ ——*Ws
Span
2
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Slabs with external angels.

Example.

SIS o gl Al Glg3d) s 3,

N

S
|

|

L

> area % W

Ls 2 B]
L |
AN
N\ /7
3 N\ /7
N\ /7
Ls 2 >____< Bf
/7 N\
/ Bg \
e L \
I Ls I

Wo = 0.W.+Cyq wWg =2 +
a 2 S L
pon = Lg
Bs A= AN
N : A
L > area llllllll
w3=0.W.+Ca,ws = + * Ws | |
2 Span =L L
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Example.

O

e 55 o o) @ Sl e Ll dis
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Parapet rested on slabs. b)Yl e Jgamo g0

Gl

0. W. (L) =(b) (t) Be = v (kN/m) %;{4

—»I I<—
0.12

035 Jsbo s alyal) Jsbo

By
— AN
W =o.w. (x5 + 0.w. (L)) + wgy L+ Cqws I;
B2 . 6.0 1.5,

i R 21
oS Jobo ais ) Aslyall Jobo ~ JE
\\ ,‘= _
\ ——
6,0 p—"r
: A 4.0
weight (L) = (b) (t) B * 4.0 = v kN e =
B R
Lyl
i — e
W=0.w.+C4 wg =2 + 2 area * Wg + > wetght
2 Span =6.0m Span=6.0
@ Copyright Eng. Yasser El-Leathy 2013 . All copyrights reserved. Load Distribution

Downloading or printing of these notes is allowed for personal use only. Page No. 46

Commercial use of these notes is not allowed. (www.yasserelleathy.com )



Example.

///////////////////////////////////////A

Wy = 0.0+ —=2% s w;

Spon =4.24m

Span=6.0 Span=6.0

£ VA [Fence A
/.
Wy = 0.W.+Cq Wy % + 20re  Lay, 4 X weight

1 f |
.0
1.2 i
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Example. ~——8.0———4.0—~

0.1 N /
\_7/ \ / 2,0
L~ 30|l x_ |lg, Mo
7 2 —
% 7 g, \ Y '
/ By I |
% 6,0 - !
% | ! l
| 1.0
% A B4 Il 4.0
% 3.0 RN !
0 e AN |
|
N NI .

R
B2 f R,
Wo l

Rj 3.0—' 3.0432

fanN AN

L

2 area
Wo = 7 7 Spanceat
2 O.W.+ Ca Wg F] + Span=6.0m s
Bgs Rg e
—_— Wg
£ 2 A 3
-—3.0——~—yg.0—
DN

W3y =0.W + 2T 4w,
Span=6.0m

Fence

PARN — o
Wy=0.W.+Cq Wy Lg , 2area a4 3 weight
2 Span=6.0m Span=6.0

Weight of the Fence = (0.12 x 1.0 » 4.0) ( 25.0)
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Mox—Moax B.M.D.

Jees o1 3T Gog 038U maz—max B.M.D. )
. 0d> e Live Load J! s Dead Load o YIS olus 4le

Load of the Slab.

Wg =tgs8p+ F.C.+L.LY (kN\ni)

T WO TR GEW R A

,_,'j'/
5 DI
(kN \m) s —1.0m—

Wa, =0.W. + Cq Wg Le 4 2 area Wg
2 Span

maz-maz J) Jl o Jla ¥ Clusd S
T.L. I oles) pacan 5 oam glo DL & LL oo WS olus o

90-0.W.+Cq 9g Le 4 Tarea . g
2 S
van
Do, - Co DPs %’ + Larea , D
‘pan

Wa=Ya +Pa
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Load Distribution Jlue J> &l slas

( plans JI Jplus) LY ad,, o8 plan JI JEu -
(X—sec.J) Jsluws) Llad) adyy (o6 4wy g plan J) Fivis
Voo 1) ey ool pu ) Lady

. plan JI ¢le Load Distribution JS& awy - Y

O Ay by i 1) By, Bz, By weeee &)5a8) a8y - Y
c Syl el wnelp Jlead) pads g Johal) G ma) GUS any 131

( Total Load Jludl cs5151)  Wsg 4l cawsd =&
(maz—max Jludl 8 61) Ggs Pg 4wl cuwusd

«oldacoo u$ rJ 131 al).&ll 0. W, Crwasd

 Samg Gl dtleadl (5 e

. Girder JI e dJganadl &1,SU Reactions 4w cawss =0

(structure J) Jie R JI o plans JI Pl o5) ,—? |
R

(R=wxS I s X—sec.dl plue 3) : ? :
| R |

I S - S -
— JU sl Girder J) e ‘JLw.:!l g =\
. &dS Girder JI 4le o.w. g . |
- Girder JI gle concentrated loads 4358 &)u8)l Reactions g —
Girder I @) oYl G 0y Jis @) abl Jlol g -

~plan JI e Jlaxdl ode yalis o
. Total Load or maz-maz. < slhell cuss Girder J BM.D. & S.F.D. p) -V
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Examople.

W

bs

11L
5.0
G1
-
1.5
L |
l*3.50 | 3.50 | 3.50—|
Data.
ts=0.14m

F.C.=2.0 kN\nf
L.L.=2.0 KkN\nf
b (Beams & Girders ) = 0.25 m

O.W. of beams & girders are reasonably assumed
according to the expected depth.

Regq.

1- Draw the structural plan showing the pattern
of Load Distribution.

2- Draw S.F.D. & Absolute B.M.D. For the Girders (1& G2
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Get b,t and o.w. For all beams.

%
S

B1 (2504+500)

45 G2 (2504700
S S S
o) (=) (=)
* Te) w0
S S S
Ye) Te] Te)
N N N
o) o -~
Q Q Q
G1 (250+700)
o)
A
|%3.50 3.50 | 3.50—|

B1

45 G2
T T
\ VA RN / /
\ / \ / /
\ / \ / /
\ 7/ \ 7/ \ 7/
I S I N I o~
Q Q Q
A A
/7 N\ / '\ /7 N\
/ \ \
// \\ // C1 \\ \\
N sy
/11N 1
o
/‘aa \ 1 .‘5
l*3.5 0 | 3.50 3.5 0—|
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9s, Ds

Gs=1ssBp+F.C.=0.144 25 + 2.0 = 5.50 kW\nt
ps =L.L. =2.0 k’lv\"'”:2

gs= 5.50 ""N\""":2 4 ps= 2.0 lt:N\m'2

o.w. of Beams.=b t 0,
By, B2 (250+500) o0.w. = (0.25)(0.5) (25) = 8.12 kN\m
Bg (250% 450) o.w. = (0.25) (0.45) (25) = 2.81 kN\m:

G1, G2 (250+700) o0.w. = (0.25)(0.7) (25) = 4.40 kN\m:

& (2504 500)

For Trapezoid /j

Ca=1-§’(%) =1—21(%)=0.65 ! 5.0 |

Load For shear.

N\
9o =0Ww+C, gsI;= 3.12 + 0.65 (5.50) (329) = 9.37 kM\m

Do=  CaPyle- 0.65 (2.0) (%29 — 2.27 kN\m

We =94 + Pa = 9.37 +2.27 =11.64 kN\m

Wy, = 11.64kN\me G g =9.37 kN\m

Rip= 23.42 kn %R I\ %R I\

17=29.10 kN 1D =28.42 kN

Rir=29101v| 5, . 7"
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@ (2504 450)

R B
Rs s 7.5~ 5.0 |

Wy

For Trapezoid Co-71- E’ (%) =1- 21 (% )=0.65

Load For shear.

&

91=0W+2Cq 9s % = 2.81+2(0.65)(5.50) (2:29) = 15.32 kN\m

Dy = 2Ca Py Lz = 20068)(20) 339 _ 4.55 kv\m

Wy= 091 +P7 = 1532 + 4.55 =19.87 kN\m'

Wwe 1 {;5 2
— 7 area= 0.787 m
.5

%

92 =0.W.+Z°% y g = 2.81+ 2(0.787)(5.50) = 8.58 kN\m

Span 1.50
= 2 area _ 2(0.787)(2.0) = 2.10 kN
Dz span ¥ Ps = (1.50 )(2.0) =2 v

Wo = Go + P2 = 858 +2.10 = 10.68 kN\m
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Dead Load.

'y 91
R3p =53.1 kN :*Po—? .
R3D R3D

Rs'p = 36.37 kN

15.32 kN\mw

Total Load. W2 Wi
R3T-68.1 kN ;%—54 .
Rt Rs'r

R3'r - 47.27 kN

10.68 19.87 kN\m

Rsrt R3'T

Reversed on girder G4

Rsp -53.1 kN
RsT -68.1 kN

Reversed on girder G2

Rsp = 36.37 k:zvg
Rs'T = 47.27 kN
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i (2504 700) le er

——8.50—

1.@5\/ 1‘{5

area= 1.837 m®

/\ —% |l<—3.5o——‘~—3.5o—»:~—3.50——' )
. bs 7.0

—3.50—- le Ry
area = 3.062 m’ w1 W2

| 3.50 1 k t

T l——3.50—|—3.50——3.50—
1.5 | "0 |

area = 2.625 m°

1 2 area

= 4.40+ 2(1.837)+ 2(3.062) (5 50) = 12.10 kN\m

7.0
_ 2area _ 2(1.887)+ 2(3.062) _
Pi= S *Ps = e (2.0) =2.80 kN\m

Wy= Gy +P1 = 12.10+2.80 = 14.90 kN\m>

w ~ N4
= gg=o.W.+ZS:’;;“*gS + Co 9s Le

= 4.40+ 2.625) (o 1 3.50) -
e (5:80) + 5 (5.50) (£22)= 18.33 kW\m

_ 2 area (2.625) p . _
pZ ~ “Span * Ps + Ce Pg % = 350 (2.0) +5(2.0) (%) = 8.25 kN\m

Wo= Go + P2 = 13.33 +3.25 = 16.58 kN\m’
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max—max B.M.D. For the girder (G1)

1- max. +ve B.M.D. Rsr Rip
Wi l 9 2 l
h a |
68.1 kN 23.42kN
14.90 kN\m l 13.33 IcN\ml

A A '

7.0

* 3.50—'-—3.50 T 3.50—

|62. 82 kN

2-max. —ve B.M.D.

53.1kN 29.10 kN

12.10 kN\m l 16.58 kN\m
| |

A X

| | |

A 3.50 - 3.50 A 3.50—-

|39.85 kN | 185.08 kN

203.40

65.36

@ Copyright Eng. Yasser El-Leathy 2013 . All copyrights reserved. Load Distribution
Downloading or printing of these notes is allowed for personal use only.

Commercial use of these notes is not allowed. (www.yasserelleathy.com) Page NQ- 57



max—max B.M.D. For the girder (G1)

208.40

128.60

S.F.D. For the girder (G1)

T.L. T.L.

A x '

68.1kN 29.10kN
14.90 kN\m l 16.58 kN\ml
I & '
* 3.50 7.'0 3.50 * 3.50—
|57.15 kN | 202.38 kv

S.F.D.
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G2 (250+700)

T lR.g‘ lRf
1.%_5 /\

l—3.50—!
area = 2.812 m® . 8.50—-—350—I-— 350

3.50—-—3850—-1-—3.50—
7.0 |
w’ g —0.W.+ 2 area
1=o.m. Span *9s
= 4.40+ 22.812) + 2(8.062) (5 50) = 13.63 kN\m
7.0
_ 2 area _ 2(2.812)+ 2(3.062) _
Py Span ¥ Ps = o (2.0) = 3.35 kN\m

Wy= 91 + P71 = 13.63+3.35 = 16.98 kN\m

We Zﬁx N
— 92=0W+5T %95 + Co 95 Le

92 = 440, (2812) 1 3.50) _ m
2 + 281 (5.50)+2(5.50)( 2 ) = 13.68 kN\

2
P2= L¥yp, + ¢, P L

= %)(2.0) + E’(z.o) (32ﬂ) = 3.35 kN\m

Wo= Yz + P2 = 13.63+3.35 = 16.98 kN\m
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max—max B.M.D.For the girder (G1)

1- max. +ve B.M.D. Rs'T Rip
Wi l gz l
K A |
47.27 kN 23.42kN
16.98 kN\m l 13.63 IcN\ml

s & '
*—3.50—;.‘5—3.50——*—3.50——1

59.435 kN | 177.82 kN

165.45

2-max. —ve B.M.D.

36.37 kN 29.10 kN

13.63 kN\m l 16.98 kN\m
iy Ay '

*—35 - 350——*—3 50—

136,49 k¥ | 183.82 kN
205.85

—_——
—_—
_—

44.23
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_2056.85

S.F.D. For the girder (G1)

T.L. T.L.
| T.L Re

I i
’LU1l ’w,gl

D._
-

16.98 kN\m l 16.98 kN\ml

3.50—'-—3.50
7.0
153.66 kN

53.66
\9.1

S.F.D. 5.77 Z

»- D o
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Example.

///////////////////////// zzzzzz4

_

See. (1-1)
0
}2
_________________________ K
Data.
ts=0.16 m

F.C.=1.50 kN\ni
L.L.=3.0 kN\n?
b (Beams & Girders) = 0.25 m

O.W. of beams & girders are reasonably assumed
according to the expected depth.

Regq.

1- Draw the structural plan showing the pattern
of Load Distribution.

2= Calculate the equivalent load For shear and bending

For all beams.
3- Draow S.F.D. & Absolute B.M.D. For the Girder.
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~
[\)
(%)}
()
*
|
O
S
~

G (250+500)

(o]
Q B2 (250+550) 90|_

——

| —®

-

i
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Bi

| 4.32 o
\ \ 1 ‘2
J [o} o
| =5 | 50.0 45
area =529 m’
I o) 4.5
0° 45
2.44 W
| 4.5
area=5.49 n | 45 |

—

Y area :; * Wg > weight =b h Jc* 4.32 m
Span=4.50 m Span= 4.50 m

w = 0. W +

|3

5.50 |
area= 6.93 m’

' 5.50 |
| 5.50 |
= w
/ ; 1.2 ﬁ
| 5.72 | | |
- 5.50

area = 6.732 mz

PN

Y area :* Wg > weight =bh 0¢c*5.72 m
Span=5.50 m Span=5.50 m

w =0.W +

@ Copyright Eng. Yasser El-Leathy 2013 . All copyrights reserved. Load Distribution
Downloading or printing of these notes is allowed for personal use only.

Commercial use of these notes is not allowed. (www.yasserelleathy.com ) Page No. 64



|&

| 8.516 | 6.083
}
2
\ / B
| 6.083 | | W |
area = 8.759 m® A A
| 6.083 |
—6.0883—
~—2.98—=1.04~2.063-
‘ T
| |
2.02 : : 2.436
r | |
area = 8.844 m®
N———
W =0.W + 2 area : * Wg | > weight =bh Jc*8.516 m
Span=6.083 m Span= 6.083 m
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G R=parapet R = parapet
N weight wetght
b, T
12 12
z{o
i ! 4.0 !
parapet weight ~l1.2] 6.0 1.2
R_bhoer1.20m R
l'wz wi 'wzl
—l1.2! 6.0 1.2
r | _‘
2'f2 : : R.44 | 4.0 |
| _
252244 210
I 1.04 | ] U
6.0 -

area= 8.731m°

W, = 0wy 20T

AN
/

area = 6.283 m°

* Wg

Span= 6.0 m
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Example. _ ,
brick wall of 3.0 m height

exists on slab perimeter
e ————— e ————

~—3.0——=—6.0— -
/

1 |

G1

By 4.0

Gz ,

|~—38. 0—==—3.0—!

. Q‘)AS” Jﬂ Wa s We thL.ua Q,J.Lu
G1, Gz girder U max—max B.M.D. pw) osllae o

Girders JI e dJgosedl &),08U L35 ReactionsJ! RV

L33 oy, sl Jasoed) gle Lol
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A

4.0

_X
F.C. = 2.0 kN\m®

3.0
L.L = 2.0 kN\m® X
Owall = 18.0 kN\m’ i

3.0
b wall = 0.25 m |

Hwall = 3.0 m

9s =15 +8c+F.C.=0.16425+2.0 - 6.0 v\
pS = LL =20 N\l

B1 bsh,s Oy walls
s 0.25+3.0x 18.0

SESrSenn NG N
I T

/
Ja=0.w.+walls + Casrggs-2 e |
L
—_— 8
pa - Ca *ps * ?
Wa=Y9a+DPq
g a % Wa A
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Gi

bxh,* 0,

R,
0.25+x3.0+18.0
// A |

/
9= o.w. +wall + Ce Jg * % g AN | A

2 ¢ Wi W2
Wi = 91 +p1 | A
yARN

92= o.w. +wall + Ce gs*Ié_S
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Gz

b*hw* ZSw

0250300180 A R, M

/
91= o.w. +wall + Ce gs*I:?_c

£ N

gz= 0. W. + Ce gs*g—s + Ce gS*H

p2= Ceps*g—s + Ceps*H
We= G2+P2
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Example.

For ts=140mm

Is1 =1s; +0c+F.C.=0.14+254+1.50= 5.0 kN\m?
pS = L.L. =20 kN\ni

For ts=200mm

Os2 =Tg2+8,+F.C.=0.204254+1.50- .50 kn\n’
Pg =LL =20
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I
A

2

——— ——

=

0 7
, G @

By

(i
N

9o=0w.+ Z‘“’e“*gsg | 40 |

Span

pa= > area * pS

Span

Wo=Ya+DPa
ga Wa

i Rgzp i Rar
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} 7
2$0 C P
i -~ -~
By
T | S —— B;
L m m
|: —yg 0—'=2.5
- 8.50 20
G R, R,

91=9> = o.w.+gs,*%9 +Ysox L e

Py=DPs = Ps *%9 +Pg *xLc
W1 =Wz= 971+ Dy

L7

93= O-w-'/'gS,*LS' + 2 area * 932
2 Span

Pg- Py sLs + Zorea . o
2 Span
W3= 93 +P3
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Example.

o
]

3,0

—— ————

—l— ————

3,0
1.25
F.C.= 1.5 kN\m? Fence weight = b hZSC

L.L.= 3.0 kN\m’ =0.12%1.0% 25 (kN/m)

For ts=140mm

Is1 =ts1*6c+F.C- =0.14+ 25 +1.50 = 5.0 &N\’
pS = LL. =30 N\’

For ts=200mm

982 = tSZ* ZSC +F.C. =0.20+ 25 +1.50 = 6.50 kN\m’
Pg =LL =30 e\n'

@ Copyright Eng. Yasser El-Leathy 2013 . All copyrights reserved. Load Distribution

Downloading or printing of these notes is allowed for personal use only.
Commercial use of these notes is not allowed. (www.yasserelleathy.com ) Page NQ- 74



w1 was

I 6.0 I
1.20 1.20
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1.20 1.20
Ry 9 92 9s |R»
Wi We ws

Ri=bhl3c*(1.2+0.97) , Rs=bhos*(1.2)
N v

91= 0.w.+ Ce ggyxLc + Zarea o g

Span
Py = Ce_’ps sLc + Za:rea*ps
Span
Wi= G971 +DP
= 0.W. > area
Span
pz = 2 area * ps
Span
Wza=92+P2
9s=0.w.+ Ce gg;xLec
DPs-= Ce Ps xLc
Ws= 93 +P3
Copyright Eng. r El- . ri reserved. - o .
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Example.

TR G
AN L\ 1
i1.0 \ ‘
A \
Sec. (1-1) \
& || ® [l4?]Z0\ do
@ o
ZSsoil:,Z 0 lcN/m3 @ \
@\
_610 \
-3\ ]
2525 +-l<25-1<30—-=]
\
F.Co 1.5 kM’ Priangular slab support @

, planting soil of 0.5m thickness
LoLo == 30 0 kN\m

Fence weight = thjC =0.12%1.0%25 (kN/m)

For ts=120mm

951 =1s1+8c+F.C.=0.12425+1.50= 4.5 kn\ni®
Pg = L.L =3.0 mm\n

For ts=150mm

Is2=152+480+F.C. =0.154 25 + 1.50 = 5.25 km\m'’ s0il
ps = L.L. = 3.0 lcN\mz :__j
Qo) Jre S
For ts=800mm =25 huounuy  Liiiig
gS3=tS3*60+F°C. + SOil/ h_ DVDVDNVDNDN: ’%ﬁ’
=0.8304+25+1.50 +0.5+ 20 =19.0 kN\m’ tsl l 9&
- 71.0m =¥\
pS = L.L. =3.0 kN\n'
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'\\ —‘
\ Bz 1 v5
—————————————— \ 2?0
n G’ al \\ _
| | \ ]
| | \
| \
I I \
| | | \
| | | |Gz \
'By|| 1 ||Br] \ 6,0
| | | \
| I | \
| | \
| | -______\ V
_>| 1.5 L_25_>|<_25_>|<_25_>|<_30_>|
B 1 ~—d, O0——
o N e £ 3
I l—§.——
Jo= 0.W.+ Ggs+ s./_Xarea*g’ 9o
2 Span | |
FAY
pa= Ps * LS + 2 area x Dg $R1D
2 Span W a
9a +DPq ' A
?RfT
B2 \+
1 < 1 Y —
ga,= O.W. + gsf* LS + 2 area * 982 : ga |
2 Span ? A
By = Ps *LS 4+ 2 area % Dg Rzp Wa
2 Span | 1
9a+Pa ? a
Rop
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---iif---
o

G1

R R
1 1
9i= ow.+ ggeLs 9 l l
2 Wi
[ ]
— A JAN
Py = DPs * LZS -2.5—1=2.51=2 5~
Wi= 91 +DPq
G 2 Fence weight
— — [— ‘1’1%_*9 A1 Ry
91=O w.+ gSf* LS + 2 area g + Zwezght
2 Span Span
y = Pgx LZS + 2 area +Ps wisiiug, / ;6.4
Span gael I ayblas |<—60—>|<_>|
'LU,: g 1+ p 4 2.0
9 Rz
— bh3¢ *_2_’4 Wi 3)22
gs-0.w.+ Xoarea Jsg+ Sweight £ J
Spa/n Span
pz = Z area * p
Span
Wz =92+ P2
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Inclined Slabs. «5LJI Sl
Pablll SU)) g slae Y o8 1ag of oy olalel Gl s

c L) Yokl el dag5 Jlea ¥ puen 1)
B Jold) ple dngy LoD, wodl Jasd) laebo

E\ﬂ”m/

l\.’_/f.Om_J e om_ ]

H.P. Horizontal Projection  i5Y)laiud

Lis il ey - e 14l of Jeeadiinn i) LolAY) sac
CBL e W el 1588 o laeakiig ol oS sue el 4

L ——wLL
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abldl S o6 JlaY) f2085 We _y
c Ll G 5 il JIeLY) b o e
Example.

B

Wgj = ts 8¢+ F.C.+ L.L.cos © = v IcN\mz

PAN

W=0.W.+walls + Cy Wg; (-%")= v kN\m® 3.6 \\ By //
T \ /
B \T/
B2 |
6.0-3.6 | Ba|| 60
- |
o /7 \
2 V2N
"_ 7\ / \
/ \

Cry =1_1(3-6
a 2\%.0

2
Co, =1_1(36
€ 3(&0
Wsgi=138¢c+ F.C.+ L.L.cos © = v~ kN\1h

PARN
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Max—Max B.M.D.
For Inclined Slabs

Load of the S'lab.

9s =1ls« 5o+ F.C.| For Horizontal & Inclined Slabs

Pgop=L.L] For Horizontal Slabs
DP.; = L.L. Cos©| For Inclined Slabs
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Example.

%///////////

S | | —
|

30— 30 2.0—

Data.

ls=012m » F.C.=1.50 kN\mi' » L.L.=2.0 kN\n?
O.W. of Beamm =3.0 kN\m' s 0.W. of Girder =5.0 kN\m
Req.

1—- Drow max.—mox. B.M.D. For the Girder.

2— Drow S.F.D. & N.F.D. Case of total load only.
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Y

| 3.0 ! 3.0 —2.0—
| 3.0 I 3.0 | Z'E I
— I . e
| N 117
I \ / \
| \\ // \
\
| \ 7/ N\
| Y \
| |
6.0 I B’ I
| |
|
| /*\ 4
I / \ //
| // \\ /7
N | VA N v

9s, Ps

Js=Ts+Bp+F.C.=0.124 25 + 1.50 = 4.50 kW\r®
Pg=L.L. =20 r\m® ————- HL. Slab.

Dgi=L.L.«Cose =2.0 +C0s33.69 = 1.66 kN\m’——— Inclined Slab.

9s=4.50 kN\n?]s | Psp, = 2.0 kn\m?*| s | Ps; =1.66 kN\n?®
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B

1%\ /L
For Trapezoid »
Ca=1-1(Le) =1-2(3:5) = 0.70 11

AN
9g=0w.+ g, Ls +¢ g, Ls
M 82 a,s?

= 3.0+ (4.50) () + (0.70) (4.50)

N
Dy = Pople + ColPoile

(289 = 15.42 kv\m:

= (2.0)(3)+ (0.70) (1.66) (22%) = 5.09 kN\m

Wy = Ga+Pq= 1542+5.09 =20.51kN\m

9o =15.42 kN\nv

Ry = 46.26 kN -——- D.L.

= 61.53 kKN ___T.L. Ri=46.26 kN

' 6.0 |

Wy = 20.51 kN\mv

R;=61.53kN
' 6.0 '
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‘S,
<_' _>I

A

area= 3.24 n 3.0 ! 3.0 l—2.0—
R4 A~
For Triangle §A o.w. VY L P
Casls Ce2 K %, 0\
2 3 2'0 Wo
Wi —3.0——38.0—'—2.0—

Load For Shear = Load For Moment

1= 0w+ L9, g _ 5.0+ (22%)(4.50) = 9.05 kN\m

span

3.60

Py = 22 poi = (324) (1.66) = 1.49 kW\m

span 3.60

Wy=91+Py = 9.065 + 1.49
W2

Load For shear.

Gu=0W+ Cy 9sLo= 5.0 + %

Wq=Gag+Pg=9.50 + 2.0

Load For Moment.

=10.54 kN\m’

(4.50) (2.0) = 9.50 kN\m
Pg = Cy Pop Lo = E’ (2.0) (2.0) =2.0 kN\m

=11.50 kN\m

4
Ge=0.W.+ Co s Lo= 5.0 + £(4.50) (2.0)=11.0 kM\m
Pe = C, Pop Lo = £ (2.0) (2.0) = 2.67 kN\m

We = Ge +Pe = 11.0 + 2.67=13.67 kN\m®
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- max. +ve B.M.D.

61.53 kN
/\e

T.L.
5.0kN\m Y "Gy
T.L. } . R
r— ;‘,{ r 7,5 x
* D.L. I ¢/
2,
2,0 11.0 kN\m
| |47.83kn
' 3.0 | 3.0 -—2 0—
88.64 kN
22.0
121.0

2- max. —ve B.M.D.

46.26 kN
N

D.L. >
D.L 4 5.0 kN\m Y 6,
¢ T.L. ' s x
j “,
2,0 18.67 kN\m
| |87.97kn
—3.0——3.0—4—2.0—
T83.21 kN
27.34
91.41
max—max B.M.D. For the Girder.
TR
U ‘ //////// 27.34
iy, //
121.0 2 o &
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N.F.D. & S.F.D. For the Girder(G)

T,L.
T.L |

11.50 kN\m

L2 0—!
89.80 kN

47.68

32.68

S.F.D.
‘0 23.0

O
° 6)‘9
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Note.

2

DO

b)) go aBLe 05051
S15aS gyl oo Ugane AoVl 55553
two way abiJ ;458

\

__N__

i VI
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Note.

V
7

dats 53,05 fle Ugase abY! 4853
one way bl ;853 Lt
\

\

| 4.0 —~———A4.0 |
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Sec. (4-A4)
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Plan
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Reactions of Continuos Beams

indetermonate structuresJ! g gyb (o yly lalsJ Zlisis Continuostl ol 8)l Reactions ol
AUl ) sl (Saall b (equal loads) sl JLadl g (equal spans) 4sbas syl 18 131 oS

@ Continuos Beam with 2 spans.

W kN\m
T

IR S "
0.40wl  0-.60WL

S.F.D.

0.60wL 0.40wL

Reactions T T T

0.40wL 71.20wL] 0.40wWL

@ Continuos Beam with more than 2 spans.

W kN\m |
E_I_ITI_I_ITI_I_ITI_I_\

[ — [ — ] —]

0.45WL 0.50wL 0.50wL 0.50wWL
S.F.D.

o.6owl 0.50wL 0.50wL

peaotions } A A A

0.45wL 1.10wL J1.0wL|] 1.0wWL
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Example.

|

R,=1.2 wy L
1.2 wyr (4.0)

Sy S
AN

Wy =0.W.+ 2.0 [g“ w, Ls]
e

| 8.0 -l
| 8.0 |
Y area (4%0.5%422
Span (8.0)
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00— Sectional Elvation J) J5L.s

B aglinls osast gy 5% golad) Jo 0y Sloliaal) (i) 43kats Jao)
80.0
p B Jas o
] Y,
~20.0— (0,05 08) Girder 1 Frame gos o2 -\
oﬁr%i?'eder . U‘Jlu J..y.a.ﬁJ' o@ﬂ‘ 0
80.0
— N——
~20.0— ‘
-15' Spacing wed 4lue JS 550 =Y
80.0 Spacing (S) =(4.0-8.0m)
~=20.0—
w :‘.S' (Secondary Beams) 458 &S g - Y
f Girderd) gl g

80.0 SN Secondary
~_ Beams Sl Slalie Julsi) S

Girder J) oo Jome W &LS Y €
Y, L) Reactions JI lus s
Continuos Beams with more than 2 spans &1yeS ,iie3 oW o580 o3

W kN\m L) Reaction JI (,45:8

T [wesS] ot
I SERTNS S

i
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Sky Light asaisldl

Spacing JS GirderJ) ;1,5 o _)

CirderJ) ylo Uy

Cirder JI gle Jgons SWMl gup g5 _y
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|X| Cross sectiongd IS5 S o
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SS GirderJ) 3 Framell ,u G, L

s e gans 008 o o)lie Girder Jl 5 Frame JI o WS

&S o s yd odac I stiffness Il o) of 4Saaw sanc ¥ Frame JI s f priw G4l S
Rigid joint ssacll )8l o p3ell JB& ole Jacs paiy a0l adaals

E1yaSI) o 58S J3T onac WU stiffness I ol of Luws 4dos Gaacli Girder J) WS
Hinged joint sgael) oS o pgyell JB le Joes ¥ paiyy wasd) aluals 4

Girder Frame
B.M.D. B.M.D.

A ol ¥y support e Yy g 5 ssee ) Jans Girder J) (8

Jlud) 43 statical system JI LsUacl waad Frame JI 48 Lof

Lol L]

statical system statical system statical system

4.'539-14
Girder JI ¢ o5l odac ¥ 343 0342 sa)l LB &),8) Reaction Jlel See
osacdl gle N.F.D. I pusy) Frame I gu sl3e¥) b Lisf cay 550
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(Total Load) cross—section JI Jl. ol

Plan JI gt -

(Load Distribution) Loads J) gy bshs mwys -
By.B2.B3 ...... SlyeSd) pons =W

Wse o &

.Reactions J) suss 5 L B8 &S0 Load For Shear cwss -0

R=wx*S
-1 JU @ 3lb GirderJ) e Jlea¥) pus =1

- aJS Girder I yle o.w. g - |

GirderJ) ¢le concentrated loads 439Wl &) ,uS)) Reactions gsa - <

+ Girder I @I abYd) o o xSl JE5 @) abMJl Jleaf gz - 2
plan JI o Jlas ¥ ol jols

Girderd B.M.D. & S.F.D. gy -Y
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Example.

/ /I//V/////////////////////////////////I/////////y
%

Post 7
(25+25) >~ 4By _' By
@1_ 115 I _1(7)
(L N 7 SR - N e
BZ BZ G B3 B4 Bs Y _»l_005
025

@ |
4.0 —2.0-1.5-

| g——1.0

ts=120 mm
F.C.=1.50 kN\ni® , L.L. = 2.0 kN\n?®
O.W. of beams =3.0 kN\m , O.W. of Girder = 6.0 kN\m
Spacing =6.0 m

Req. praw S.F.D. & B.M.D. For the girder ().
Case of Total Load 1s only required.

Ws = tg+5,+F.C. + L.L.
0.12+ 25 + 1.50 + 2.0 = 6.50 kN\m*

Wge = 6.50 kN\m?

Post
— 02 2
P

Weight of the Post = Volume * Densily

= (0.25+0.25+1.50) (25) = 2.834 kN

\<—1.5m

Weight of the Post = 2.34 kN
Note ;: Weight of Post can be nmeglected. %
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«—|—> -— | —> <—|—> -— < | >
-l -, \\—> | —5f | <— U B
=/ ¢ \I% 11» B D[ e e
_ % = | B | —
I '\+T % T ]| <— -— | —>
I -\ 7> |
6.0||5. " |lp Bd|—"'—BJl<'Bd|l<— “— 1 ||| 6.0
Be |, [|Be2 3 | — B4 [~ B4 -~ — '
R <—A—> —|— | <— -— | —
‘_:_’ <—//l l\\_) <—=—> -— -— | —>
- G ,/W l O e )= [<— ~— | —

— < % x| | B —
—_—— | | e — —|—
| —— |
«—|—> ! _l_> - <« | ——

Plan (2-2) Plan(1-1)
1

e 1
it e s s o oo LA
— |

Wq, = We = 0W+wsL + wg Ls 6.0

= 3.0+(6.50)(0.5) + (6.50) (5) =19.25 kN\m

Ry Wq + Spacing = 19.25x 6.0 = 115.5 kN

Ry =115.5 kN

Reactions olus) zUss o) Girders JI plus o 4byals
saacd) God Usanal) 430l &1,aSl

-_—— 7o~
odacdl (Wl oyilas B3 JlnWloda o TT——_
*2 14
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Bz f

cannnm
Load For Shear = Load For moment L
—

Wq, = We =0.W.+ w, Ls |

%
S

=3.0+(6.50) (58) = 12.10 kN\m

Rz - 12.10% 6.0 = 72.60 kN |R2=72.60 kN

B3 —
For Trapezoid Zy_oA v l l l l lNA
R 107 et 17 I S A

We = 0.W.+ Cywy % = 3.0 + £(6.50) ($) = 11.66 kN\m

R3 —11.66% 6.0 = 70.0 kN R3 =70.0 kN

Cantilever slab
) yoJl
B, T
— aslpadl 53 —ts. &5
_ _ N ‘ —_—
bt 5,= (0.25)(0.5) (25) = 8.12 kN\m - 0.25
)yl
Cantilever slab JI gle 4Jgane 4l ! s v vy oy
B5 dJ.p J s> Cantilever slabd J 3 }—
s TH
| 6.0 |

W =0.W. ()4 O.W. (%50 + wg Lo+ wy L=

= 3.0+ 3.12+ (6.50)(1.5) + (6.50) (% = 22.87 kN\m>

Rs —22.37x 6.0=134.22kN |R5=134.22 kN
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Girder (G)  Ermrrpe[(Rrferpest]  Ro

l 0.W. " o.»'.l

Xarea 2 (%(4)(2))
span 4

= 2.0

_ _ area
wa— we = 0.W.+ zs-pw * ws = 6.0+2.0 (6.50) = 19.0 kN\m\

116.5 + 72.6 + 2.34 115.5 4+ 70.0 + 2.34

6.0 kN\m‘l 6.0 kN\m> l 19.0kN\m

226.7 kN 414.6 kN
—2.8———dg.0—'—A.0—'-2.0-
226.7

209.9

146.22 184.29

S.F.D. 19.46
4.54

192.38
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“olea &lhaaylo

_

S Lis L3l GirdersJ) sac 58 131 =)

- m— ‘ i — 2 Girders only
Simple Beaimn oS 491 0,0SJ) ) oS358
WS

W 5 ol &1,S)) Reaction (sSad

% % —

SV Girders Jl sae S 131 =Y
” m% L g ¥ Girderdl ogllas o
o).qs «byL’iJ‘ oJ.qS” u&i‘-"

Continuos 2 spans.

—

1.2 we S| =W &8l Reaction (9Sad

W

| < S S -
R:’.Z WeS
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(max—max ) cross—section JI Jl. &gl

Plan J‘ G“uo S ‘

(Load Distribution) Loads J) g bshs muys -

Lol &) ,SU Load For Shear cwwss -0

Rp=9%+S|, Reactions JI sass

-1 JUW) @l Girderd) @o Jla ) g =7\

. oIS GirderJ! e o.w. g - f

GirderJ) ¢le concentrated loads 435I &l eSJ) Reactions g - <

- Girder I @I abYd) G o yile Jis @) abMJl Jleaf gz - 2
plan Jl o Jlan ¥ 0dn Hals

Girderld B.M.D. & S.F.D. p~» -V
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Example.

~\\w~\‘\‘\‘\‘“
\
N

4.\“‘).0 e B’
(1204 450)
I — I 4 I | |
0.75 2.0_’1—300 "'00 3.0 1.0
e o e e e S e m i e
T | X | i
A /7N A
| V2N / VBN !
I / \ e Sl,, s |
I 7 \\_/ G / \u_ |
eSS =
N\ /7 \ 7 1IN /7 |
I \ / \ Yy, \ / |
| \_ 7/ N y; \ 7/ !
| Y N\ 7/ Y ,
B, ||Bs | B, | |,
5.0 4 g | 2 By | 71
| | /A\ | |
| AN / \ /*\ !
[
| / N\ e N / \ |
e ——— _%_ —1 il
| \ AN IR AT !
I \ / \ y, N/ '
|
| \ 7/ N y; \ 7/ |
LY L
JL_ 1A __. L. o _.__ Y _______ I ol

Data.
te=0.12m F.C.=1.50 kN\m? L.L. =20 IcN\mz
O.W. of Girder =5.0 kN\m O.W. of Beam =38.0 kN\m

O.W. Walls =38.0 kN\n’ Spacing =5.0 m
Req.
1- Draw max.—max. S.F.D. & B.M.D. For B>

2—- Draw S.F.D. & max.—max. B.M.D. For the Girder.
( using woking Loads)

3- Draw max.—max. B.M.D. For the Girder.
( using Ultimate Limits Loads)
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9s,Ps

D.L.=9g=1s48p+F.C.=0.12+ 25 + 1.50 = 4.50 in\n?

L.L. =ps =L.L. =20 kN\m
T.L. =Wg = gS + pS = 6.50 kN\m?

Gs=4.50 kN\nf)s |Pg= 2.0 kN\ni

By

0. W. (Parapet) (es031)=(0.12) (0.88) (71.0) (25) = 2.64 kN\m

For Trapezoid 1 }‘; / \

Ca=1-4(ks) =1-4(3) -0.70 R

Load For Shear.

Ga=0.W (x4 0.W. (509 + gg Lo +Ca g %
=3.0+ 2.64 + (4.50)(1.0) + (0.70)(4.50) (%) = 14.865 kN\m~

— JAR
pa=pL+Cpl:J2

= (2.0)(1.0)+ (0.70)(2.0) (3) = 4.10 kN\m

Wo = Y90+ Pq = 14.865 + 4.10 = 18.965 kN\m>

Ri= g4 +Spacing = 14.865%5.0 = 74.325 kN____ D.L.
= Wg* Spacing = 18.965%5.0 = 94.825 kN -——- T.L.

R;=74.825kN--__ D.L.

= 94.825 kN———- T.L.
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B>

For Trapezoid @)
Ca =1_§1(%) =1- E’ (%) =0.60

2 2
C, =1_§1(%) =1_51(%) =0.786

For Trapezoid @ | %.0 |
Ca =1_%(%) =1- E’ (%) =0.70

2 2
Ce =1_§1(%) =1_51(%) =0.88

Load For Shear.

Trap.(d) Trap.®
Ga=0w + Cy g, % + Cq gg Ig

= 3.0+ (0.60)(4.50) (%) + (0.70)(4.50) (3) =18.125 kN\m
Trap.@) Trap.Q)

pa= Capsl%+ Co P %

= (0.60)(2.0) (%) + (0.70)(2.0)(5) =4.50 kN\m
Wo=Ga+Pg= 13125+ 4.50 = 17.625 kN\m>
Load For Moment.

Trap.@) Trap.@)
9o =0.w. + Ce g, Ig+ Ce gs%

= 3.0+ (0.786)(4.50) (g) + (0.88)(4.50) (g) =16.014 kN\m
Trap.@) Trap.Q)
pe= Ceps%'l'ceps%
= (0.786)( 2.0) (5) + (0.88)(2.0) () = 5.784 kN\m®
We = Je + P = 16.014+ 5.784 = 21.80 kN\m

Rz= g4+ Spacing = 13.125%5.0 = 65.625 kN _____ D.L.
= Wg+Spacing = 17.625%5.0 = 88.125 kN ————- T.L.

2 =65.625 kN -—-- D.L.

=88.125 kN -——- T.L.
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max—max S.F.D. For Bs

Load For Shear

Wa =17.625 kN\m
-A- ] ] ] -A- ] ] ] -A- ] ] ] -A- ] I‘_‘f\’
| | |

| 5.0 5.0 5.0

0.45wWL=389.6 os5wL=44.06 0.5wL = 44.06

0.6 wL=52.87 0.5wI = 44.06

max—mox B.M.D.For B>

Load For Momendt.
We =21.8 kN\m'

-A-III-%III-A-III-A-II:‘—\'
|

| 5.0 5.0 | 5.0
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B4

0.W. (bs)) =h+ 0, 0.

BN
RICH

= (1.8)(3.0) =3.90 kN\m0% Byl

L)yl

0.W. () = b t B, |

5.0 |
= (0.12) (0.45)(25) = 1.835 kN\m
Load For Shear.
— —
9o =0.W. (xS + 0.7, () + 0.W. (o) + 9y L, + Ys %

=3.0+ 1.35 +3.90+ (4.50)(0.75) + (4.50) (%) =16.125 kN\m

— —
pa= Pch+ ps%

= (2.0)(0.75) + (2.0) (%) =38.50 kN\m

Wy =YGa+DPg= 16125+ 3.50 = 19.625 kN\m’

R4= g, +Spacing = 16.125% 5.0 = 80.625 kN ____ D.L.
= Wg* Spacing = 19.625%5.0 = 98.125 kN ———- T.L.

R4=80.625 kN-———- D.L.

=98.125 kN———- T.L.
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Loads on the girder.

Loads on the mid. Span. (’w 1)

Sarea _ 2 (3@ 0.0))+ 2 () @)

— = 1.785
7.0
91=9a= Y9e=o.w+ zs;’;‘jf *9s = 5.0 +1.785 (4.50) = 13.03 kN\m

_ _ _ 2 area <
Py=Dg= D= Span *P; = 1.785 (2.0) = 3.57 kN\m

Wy =Wy=We=91+ Py =13.03+ 357 = 16.60 kN\m>

94=18.08 kN\m ——— D.L.

Wy=16.60 kN\mv ——— T.L.
Loads on the right Cantilever. (’wz)

3% _'%“ Ca = Ce = 7’ Load For Shear=Load For Moment
I— Lg

9a=0w.+2[Co 9s %] = 5.0 +2[(£)(4.50) ()] =11.75 kw\m

Py= 2 [CaPsle]=2[(5)(20)(D] =5.0 r\m
Wy =G+ Po=11.75+3.0 = 14.75 kN\m

92=11.75 kN\mi ——— D.L.

Wa=14.75 kN\m ——— T.[L.
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max—-max B.M.D. For the Girder. (using woking Loads)

T.L.
1— maxo +'Ue BoMoDo D.L.DL l T.L. DLD.L'
l s .! !
88.125 kN
80.625 kN 74.826 kN
5.0kN\m l 16.60 kN\m 11.75 kN\m
184.14 kN 220.88 kN
-2.0-'—3.0——H4.0 -—3.0—
275.85
171.25 _

34.60
T.L. D.L. T.L
&- max. —ve B.M.D. | T.L. l D.L. T.L.
z =
98.125 kN 65.626 kN 94.826 kN
N 14.76 >
0 KN\ l 13.08 kN\m® kN\m
170.67 kKN 288.46 kN
~2.0-'-—38.0—'——4.0—~'-—38.0—~
275.85
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S.F.D. For the Girdenr.

Take Total Load on all the spans.

T.L. T.L. T.L.
| 7L T.L.

L -

88.125 kN
98.125 kN 94.25 kN
5.0 kN\m l 16.6 kN\m | 14.76 kN\m
195.925 kN 255.6 kN
l—2 0—! 3.0 | 4.0 | 3.0 |

139.075

87.8 94.825
38.0

O JAN ‘&A
50.125

98.125  108.125 116.525
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max—max B.M.D. For the Girder.

(using Ultimate Limits Loads)

1.5T.L
0.9D.L. . 0.9D.L.
- max. +Ve B.M.D. | l1.5T.L. |
1.5+x88.12 0.9%«74.32
0.9+80.625 — 132.18 kN - 66.89 kN
=72.55 kN l
1.5+16.60
. 0.9+11.75
0.9+5.0 24.9mm 05411 l

230.8 kN 2556.84 kN

l—2.0—! 3.0 | 4.0 | 3.0 |
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2- moax. —Ve B.M.D. 1.5T.L. 0.9D.L. 1.5T.L.

M‘L l 0.90.L. 0 T4

.Y 74
- M e
1.526.0 l 0 e gt i
_205.96 kN 305.90 kN
—2.0--—3.0 : 4.0 : 3.0 !
526.23

max—moax B.M.D. For the Girder.

(using Ultimate Limits Loads)

526.23
A
il
309036 /// ;" \
o~ ~ "
S~__ 280.7 -~
S~ ~ ~
181.6
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Example.

\
\
\

SN |
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

O - Draw structural plan showing the pattern of load distribution.

b - Calculate the equivalent working loads For shear and moment For an
interior girder (G).

C- Draw the moaximum—maximum bending moment on the girder (G).
( using working loads) .

d— Drow the maximum—maximum bending moment on the girder (G).
(using ultimat limits loads) .

€ - Draw the shearing Force diagram For the girder (G) For the case
of the total load only. (using working loads) .

Data ;
fs=0.12m

F.C.=1.0 kN\nf , L.L.=1.0 kN\nf

0.W. (beams) =3.0 kN\m> s O.W. (girder) =6.0 kN\m
b(beams)=250 mm b(girde*r)=300 mm
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1- Structural plans.

—.

|_o @+_

//Z

OI ’ ° 0 l’ ° OI
P a :

| | | | | A | |
1.0 3.0 4.0 4.0 ‘l‘oO 3.0 1.0
—_— ———————— —_——
|
|
|
|
— 1 -—— -1
|
|
I
5.0 B, : B,
Plan @) |
|
|
— 1 — + - B 1
|
|
|
|
N O I — i I .
1.0 1.0
~———3.0— 4.0 I 4.0 I 4.0 3.0—1—
T * * T
A RN RN A
7 N\ /7 N\ / N\ 7 \
_.(/ \ Ve \\. .(/ N\ /7 \\_
[ 108 % — N — T~ % =T
N\ /7 AN /7 N\ /7 N\ /
\N 7/ \ / \ /7 \N 7/
Y N\, 7/ N/ Y
5.0 B> : By ¥ B4 By Y By : Bs
A
/*\ // \\ y // \\ /*\
| N | 4 N oid L~ NN
_ 108 % — N — T~ % =T
N\ /7 \ / N\ /7 N\ /
\N 7/ \ / N\ /7 \N 7/
Y \N 7/ \N /7 Y
S O 1 Y T | U Y | U VA J U AN | U T |
Plan @
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9s,Ps

D.L.=9g=t5+Bo+F.C.=0.12+ 25 + 1.0 = 4.0 kN\m*

L.L. =pS=L.L. =1.0 kN\m®
T.L. =Wg = gS+ P; =50 kN\m?

9s=4.0 tv\m?| 5 |Pg= 1.0 k¥\m®

B 1 Load For Shear. I

— — 1

9o =0.W. +gch+gs% |

=3.0+(4.0)(1.0)+(4.0) (%) = 15.0 kN\m

5.0

Po= Py L, + Py % =(1.0)(1.0)+(1.0) (%) = 8.0 kM\m

Wa=UGg+Pg= 150 + 3.0 = 18.0 kN\m’

Ry = 9o + Spacing = 15.0 ¥5.0 = 75.0 kN _____ D.L
= Wg * Spacing = 18.0 *5.0 = 90.0 kN ————- T.L
{ =75.0 kN—-—— D.L.
= 90.0 kN——- T.L. "
0-2%‘9?\%
Post
Weight of the Post = Volume * Density 2.0
= (0.25+0.25+2.0)(25) = 3.10 kN
N
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Bs 1g/—\

1
For Trapezoid '
1.0
Ca =1_§1(%) =1_§1(%) =0.70 1 | T

Load For Shear.
Ga=0W.+Cag, ’g +9sL¢ = 3.0+ (0.70)(4.0) (% ) +( 4.0 )(1.0)= 11.2 kN\mv

P = Ca p, Ig +PsLe = (0.70)( 1.0) (%)+( 1.0 )(1.0) = 2.05 kN\m

5.0

Wo=Ga+Pg=11.2 + 2.05 = 13.25 kN\m

Rz= g4 «Spacing = 11.2 %5.0 =56.0 kN_____ D.L.
= Weq * Spacing = 13.25 ¥5.0 = 66.25 kN - ———-

Ry = 56.0 kN _-—__ D.L.

=66.25 kN -——- T.L.

. 2,0 A
For Trapezoid 1

Ca =1_21(%) =1_§1(%) =0.60 I

Load For Shear.
Ga=0W. + CagyLs =30+ (0.60)(4.0) (%) =7.8 kN\m
Do = Ca py L = (0.60)(1.0)(§) = 1.2 kM\m

Wo=9q+Pg= 780 + 1.20 =9.0 kN\m

Ry- Ga * Spacing = 7.8 *5.0 =39.0 kN _____ D.L.
= Wq* Spacing = 9.0 ¥5.0 = 45.0 kN ————-

Load Distribution
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G

Load on Girder.
R1+P08t+R4 R1+P08t+R4
R,

lwz lw’ l wzl
—= aa—

30— 40—\ 40— 40—l 30

R,

Wy Load For shear = Load For Moment
N

> area 4(%)(4-0) (2.0) 4

span 12.0 3

g1=0.wW.+ zs;zf + 9o=6.0 +(%)(4.0)=11.33 kM\m

Y zs;f;if +Pe= ($)(1.0) = 1.33 kN\m

Wiq=91+P1=11.33+1.838 = 12.66 kN\m

94 =11.33 kN\m ——— D.L.

Wiy=12.66 kN\m' ——_ T.I.

We

For triangle Cy=C,= %

VAN L
Ja=9e =ow.+2C9s F=60+2(L)(40)EY)= 120 kn\m

Pa=Pe = RCaps %= 2 (L) (1.0)(EY = 1.50 kn\m
We=We=9q+ Pa=12.0 +1.50 = 18.5 kN\m

9> =12.0 kN\m ——— D.L.

Wz = 18.5 kN\m' ___ T.[.
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max—max B.M.D. on Girder (G) (using working loads)

1- max. +ve B.M.D.

[90+3.1+45.00 [90+3.1+45.0|

D.L. T.L. D.L.

== S 56.0 kN =138.1kN =188.1kN 56.0 kN
112.0 kNM\m J, 12.66 kN\m J, 12.0 kN\ml
-3, 4.0—'—4.0——4. 3.0~
306.06 kKN 306.06 kN
222 222

2 _max. —ve B.M.D. 632.96  558.28 532.96
TL. pI. T.L. 66.25 kN (756 +3.1+89.0] [75+38.1+39.0| 66.25 kN
X = l =117.1kN =117.1kN ’

I N A

oo = 11.38kM\m 15,6k \my

-3, 4.0——4.0——4. 3.0~

291.83 kN 291.83 kN

259.5 259.5

max—moax B.M.D. For the Girder.

_2569.5 _259.5

N

532.96 558.28

532.96
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max—max B.M.D. on Girder (G) (using ultimate limits loads)

1- max. +ve B.M.D.

0.9D.L. 1.5T.L. 0.9D.L. 0.9 +56.0 1.5+ _m 1.5+ 0.9 +56.0

—k - 50.4kN =207.16 =207.15 50.4kN
10.9 «12.0 l"f; ’02°66 l 0.9+ 12.01
10.8 : 10.8
-3, 4.0——4.0——4. 3.0~
408.95 kKN 403.95 kN
200 200

2 _max. —ve B.M.D. 932.8 9708 932.8
1.5T.L. g gp.. 1.5T.L. 1526625 g9, 0.9+[75+3.1+39.09] 1.5 +66.25
e—— 99.37kN 99.37kN
=105.4 kN =105.4 kN
1.5%135 1.5 13.51
l 20.25 l"";’g P J, 20.25
1 - 1
-3, 4.0——4.0——4. 3.0~
826.72 kN 826.72 kN
889.23 389.28

max—mox B.M.D. For the Girder.

389.23 389.23

h.. y

932.8 gvpg 932.8
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S.F.D. For the Girder (G) (using working loads)

T.L. T.L. T.L.
[ | L L |
90 + 38.1+45.0 90+ 3.1+45.0
66.25 kN =188.1kN =138.1kN 66.25 kN
l 13.5 kN\m l 12.66 kN\ml 13.5 kN\ml
3. .0 4.0 4.0 f 3.0—
320.8 kN 320.8kN
214.0
. 163.4
106.7
_____ el 42

L., 25,8
66.25 106.7
163.4 -
214.0
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Notes.

Double Canftilever Frame. ey

7

Sye8d) ola3l 48 one way Sli)

%

—2.50——2.50—
— 1T

D.L. T.L.

Lows f o | I '

i
:
!

e 9977

T.L. T.L.

Lo | o] dh

I
T

Vs Vs

max—max B.M.D.

DN

— 3

| |
| |
LA
= =—1
| |
A ]
6.0 BA lk: By

I
r____

"
Ny
"III-I:: =
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Two way oUWl

=

E "L —
N
7N\
/ \
/ \
/ \
\ /
\ /
\. ./
Y
A

7/ \
l pr TLy uﬂﬂfﬂﬂﬂm 7 N

mnrrr Y 220 e e Y _____

T.L.

D.L.
 / I.L. D.L. ; II]HH“]]]]

"
Ny
"III-I:: =

iy Vs

max—max B.M.D.
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3 sided slab Wi

R —2.50——2.50—
s T
N\ /
N\ /7
N\ /
N\ /
N L7
Z1IN
/7 N\
/7 N\
/7 \
/7 N\

T.L. KN /]

T.L. ol L7
ke | [N

3

T.L. ﬂm
Y
— D.L.

"
Ny
"III-I:: =

iy Vs

max—max B.M.D.
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rame Jl o3l ¢ one way o)l

—2.50——2.50—

T.L.

[ o " N
sl {1 TTH
et 111 [T B

iy Vs

max—max B.M.D.
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EFxamples on Load Distribution.

Fxamople.

For the giwen Figure of structural plans, It is rquired to:

1-Draw o structural plan showing the shape of load distribution.
2 - Calculate the equivalent loads For shear and bending For all Beams.

3- For girder marked (G), draw the S.F.D. and absolute (max—maz) B.M.D.

0.W. beams = 3.0 kN\m o.Ww. gq’;rder = 6.0 kN\m ts = 0. 12 m

F.C.— 1.5 kN\m?® L.L. — 3.0 kN\m®

N
1.{5
| Void,
| 3,0
|
|
0.12 | =
|
I
|
L 4 4,0
! || || —]
1.9
Sec. (1-1) _‘f
— 5.0 ——3.0—1.50—
1.20
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1-Draw o structural plan showing the shape of load distribution.

// \\ _‘
/ \ 1.5
ql a _
| \\ // \\
: AN Vd Y 3,0
| \N 7/
| Y A
| 1 —
7.0|i
: B4 i Bz \\Y// Bs
|
N N N | P Rt
: e G \\,_,(// \\x//
L L
.(\ / 1 %o
\ /
\ Z _1
| I I I .
9s,DPs 20 5.0 3.0—'1.50

9g= 1548+ F.C.=0.124 25 + 1.5 = 4.50 kN\n

ps =L.L.= 8.0 kN\n’ gs= 4.50 lcN\m2 ’ ps= 3.0 lcN\m2

2 - Calculate the equivalent working loads For shear and moment
For beams B,,Bs ,Bg & By4-

B1 For Triangle C =% » Ce =§ /\

Load For Shear. —38.0—

VAN

ga,= 0.W.+ Cq gslg = 8.0 + ?1( 50)(%)=6.37kN\m

Pq= Cq Psl; = 1(30 )(E2) = 2.26 kM\m
Wo=9g + Pg = 6.37+ 2.256=8.62 kN\m
Wy =8.62 kEN\m Ga =6.87 kN\m>

9.55 KkN-—— D.L %R A %R A

1=12.983 kN 1=9.66 kN
12.98 kN — T.L.| 17759 1968
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Load For Momendt.

AN

ge = 0.W.+ C, gs% = 3.0+ % (4.50) (%)= 7.50 kN\m

pe= Ce ps%: % (3.0)(%)=3.0 kEN\m

We = Gy + Po = 7.50+ 3.0 =10.50 kN\m
B2
For Trapezoid Rq

L
Ca=1-1(3) =1-4(3:9) - 0.64 A
_1_1(L 1 I
Ce _1-§(Ls) =1-1(%9 ) 0.83 4.0701—3.0——
N
> area _ (42;1)( 1-5) = 0.53
span 7.0 '

Load For Shear.

LN\ ~—

94 = 0w+t Cq g, Lz 4 2OTEC

2 span
= 3.0 + (0.64)(4.50) (57'0)+ (0.53) (4.50) = 12.58 kN\m>

*gs

C Lg 2 area
aPs 5+ span

= (0.64)(3.0) (%2)+ (0.53) (3.0) = 6.39 kN\m>

Wo = Ja+Po= 12.58+ 6.39 = 18.97 py\

Dq

*ps

12.98 kN 9.55 kN
Wy =18.97 l Ja = 12.58l
R =48.12 kN— D.L. ?7 . A
=71.983 kN—- T.L. 4.0—-3.0— 4.0—'—3.0—
R2=71.93 kN R2=48.12 kN
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Load For Momendt.

AR N o

Lg 4 > area

ge = 0.W.+ Ce gs ? span * gs
= 3.0 + (0.83)(4.50) (%’)+ (0.53) (4.50) = 14.72 kN\m>
_ L 2 area

DPe = Ce Ds - 1 spom * Pg

(0.83)(3.0) (57-0)+ (0.53) (3.0) = 7.81 kN\m>
We = Jo +Pe = 14.72+ 7.81 = 22.53 kN\m>

w

5

YARN
2 area 451)(1-5) _0.53 1.5-—.0 —3.0—1-1.5-
span 7.0 - w R4
W2 1 | Wy
For Trapezoid j L2 r‘
Ca=1-1 () ~1-1(2:9) - 0.78 N 7.0 |
oot g @1 8@ 00 gl N
| 7 N
Load For Shea'r. I N
~—
gia =ow.+ Cq 9s Le + zs;’;;a*gs

= 3.0+ (0.78)(4.50) (1.5)+ (0.53) (4.50) = 10.65 kN\m>

+ > area
span

pia, =CapsL

*ps

=(0.78)(2.0) (1.5) + (0.53) (2.0) = 3.4 kN\m>
Wyig = 910 +DPi1g = 10.65+ 3.4 = 14.05 kN\m>
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Load For Moment.
~_ LN
913 = 0w+ Ce 9s Le + 2 areaq, * Jg

span
=3.0 + (0.94)(4.50) (1.5)+(0.58) (4.50) =11.73 kN\m>

Pre = Cope Lo+ Zarea

span

—(0.94)(2.0) (3?-0) + (0.53) (2.0) = 3.88 kN\m>

Wie = 91e +P1e = 11.73 + 3.88=15.61 kN\m>

ui For Triangle A Ca =

For Triangle v Ca =
Load For Shear.

\
VA L,

gza =0.WH Cq s Le + Cq 9s —-

b

Ce
s Ce

Nl =
N CDIN

_3o+(2)(450)(15)+(2)(450)( 1:5) = 8.06 kW\m

.pZa = Ca DPs L, + Ca Ps ?c
=(§1)(2.0)(1.5) + (21) (2.0) (’5)_ 2.25 kN\m>

Wog=92a0+P24 = 806 + 2.25=10.31 kN\m"
Load For Moment.

/] ~

929 =o0.w.+t Ceo 9s Le + Ce gsﬂ

— 3.0 + (% ) (4.50) (1.5) +( )(4.50) (L2 )_ 9.18 kN\m>

pZe = Ce Ps Lc + Ce ps&

—(3)(20)(15)+ (2)(20)( 1.9y _ 2,75 kN\m>

Woe=92a+P2g = 918 + 2.75=11.93 kN\m®
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~ |

For Trapezoid

Ca = 0.64 W

Ce = 0.83 —X

Parapet weight = bxhx 0,
=0.12%1.0%25 = 3.0 kN/m

Load For Shear.
~_ —
gm = o0.w.+ Cq Ys L

- 1+ Y9s Le + Parapet
= 8.0 + (0.64)(4.50) (57-0)+ (4.5) (1.2) + 3.0 = 18.60 kN\m>
Pia = Ca Ps Lz—s + Pg L

— (0.64)(3.0) (%0)+ (3.0) (1.2) = 8.4 kN\m>

Wyig= Y910 +P1g = 18.60+ 8.4 = 27.0 kN\m®

Load For Momendt.
7 —
Y1e =ow+ Ce 9s I; + 9s L¢ + Parapet
— 3.0 + (0.83)(4.50) (57-0)+ (4.5) (1.2) + 3.0 = 20.73 kN\m>
Pre = Ce ps%+pch
(0.83)(3.0) (&%) + (3.0) (1.2) = 9.82 kN\m>

Wyie = J1e +Pre = 20.73+ 9.82 =30.55 kN\m
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we

For Triangle ﬂ Ca = 21 » Ce = g

Load For Shear.

A

92 =o0w+ Cy 9sLe = 3.0+ (21 ) (4.50) (1.5) = 6.37 kN\m>
P2g = CaPs Lo =(£)(2.0) (1.5) = 1.5 kN\m>

Woq=9204+P2q = 637+ 1.5 =7.87 kN\m>

Loads on the girder -

Wi Re
! 5.0 —3.0—'-1.5~

Rz
Wy | W2
A L 7 r'
For Trapezoid | 8.0 |
R L S N—
2 2 p N
Co=1-1(Bley =1-1(20)-0.95  ““---mmoooes N

1

> area (%)(5) (2.5) + (%)(3) (1.5)

= = 1.062
span 8.0
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Load For Shear.
— D\

940 =owt+ Cyq 9s Lo + % « g
3.0 + (0.87)(4.50) (1.6 )+ (1.062) (4.50) = 18.24 kN\m

pfa, = Ca Ps Lo + %*Z’s

=(0.81)(2.0) (1.8) + (1.062) (2.0) = 4.55 KkN\m
13.24 + 4.55 = 17.79 kN\m™

Wyag = 91a +Pia =
Load For Moment.
— D\

> area
= % gs

7¢ =ow+ Ceo Gs Lo + span
= 3.0 + (0.95)(4.50) (1.5 )+ (1.062) (4.50) = 14.19 KN\~
Pire = Ce Ps Lo + %*ps

= (0.956)(2.0) (1.6) + (1.062) (2.0) = 4.97 kN\m

Wyie = 91e +Pre = 14.19 + 4.97 = 19.16 kEN\m™

Wz  por Triangle A Co =
For Triangle v Ca =

NN N
2
]
N Gl

Load For Shear.
/ <,
gZa =0 W+t Cq 9s Le + Cq 9s ?"

3.0 + (£ )(4.60) (1.5) + (§ ) (4.50) (1:2) = 8.06 kv\m:

P2a = Ca Ps L c"'C'oz,]osh

=($)(z.0)(1.5) + (2)(20)(
8.06 + 2.25=10.31 kN\m®

)_ 2.26 kN\m>

w2a= g2a+p2a =
Load For Moment.

/] "%

Lec

92e =ow+ Ce 9s Lo + Ce 9s 5

30+(2)(450)(15)+(2)(450)( ) = 9.78 eN\m

pZe = Ce DPs O+Ceps—

—(3)(20)(75)+ (2) (2.0) (L
9.18 + 2.756=177.98 kN\m~

) = 2.75 EN\m>

Wgz e = 92a+p2a—

Load Distribution
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Drow the S.F.D.

T.L. T.L.

e

! 5.0 ! 3.0—'~1.5~

71.93 kN
17.79 kN\m» + 10.31

| 5.0 | 3. .5—|

96.68 kN
Rg=133.03kN

96.68
S F D 7.73 15.46
64.2
117.57
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1- max. +ve B.M.D. Ror

T.L. D.L A Wie * 9ze

&

| 5.0 —3.0—1v.5

71.98 kN

10.32 19.16 kN\m® + 9.18
/ %
- | 5.0 - .5
272 15 102.33kN 186.65kN
2_max. —ve B.M.D.

R2p

DL T.L. Gie Wze

); x— A £ '
| 5.0 —3.0—14.5
48.12 kN

14.19 kN\m + 11.93

% 5.0 3, .5+

|
190.27 78.49 kN 106.40 kN

max.—maox. B.M.D.

_272.15
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Fxample.

Data:

Slab thickness = 140 mm , F.C. = 8.0 kN/ni y, L.L. = 1.0 kN/nt

For the shown reinforced concrete building in the Figure It is required to :
1 - Draw to scale 1:50 a structural plan and section showing concrete dimensions of

all structural elements.
2— Carry out load distribution For all beams at levels +4.00 and +5.50

3 - Calculate the loads For bending and shear For all beams and girder (G1).
4 - Draw the absolute B.M.D. and S.F.D. For the girder (G1).

~2.0——5.0 —3.0— 5.0 —3.0—
1 .]% 0 Bg By Girder G¢ ;
Bp AB
6.0 Bs B4 Bs B2 By
(+4.00) (+5.50) (+4.00)
v v v
| y Bs By ’ Girder G
1 %o Plan T
—3.0—
R (+6.50)
7
A By
6.0 Girder Gy
B7
g %)
Sec. A=A cto)Foundations Level ______ _
-2.0-—5.0 -—3.0— 5.0 —3.0—
Sec. B-B
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Solution.

1 — Draw to scale 7:50 a structural plan and section showing concrete dimensions of

all structural elements.

AB

[“2.0"|‘—5.0 | 3.0 | 5.0 | 3.0 |
i Simple % S“""P“% Continous é cantilever%_
"1%0 Be (2504 500) (250+ 400) G1 (2504 700) (250+ 700)
— // 7/ %
By B’
— 3 S S S S
NS e NS @ NS e NS e ©
60 |%i8 LEl|l@ig| @ 1§ @ ¢
1 £ N g N g =« g N o
- = 'tfj S’ i_g =’ Eg ~r —r
n g + e o -~
Q Q Q Q Q
| , Bgs (2504 500) By G1 (2504 700) |} (2504 700)]
| (250 + 400)

Plan

(£0.00)
(-1.50)
v - ] | ] [ ] C—/3
2.0-—5.0 l—3.0— 5.0 l—3.0—
Sec. B-B
—3.0—
By (250+ 400)
6,0 @
B7 (2504 400)
— KN
Sec. A-4A
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2— Carry out load distribution For all beams at levels +4.00 and +6.50

~2.0-——5.0 —38.0— 5.0 —&.35)—
1.%0 Bg Gy |
I /%\ / \ il
N\ 7/ N\ /7
\ 7/ \ 7/
N\ 7/ \ /7
N\ 7/ \ 7/
\Y/ \Y/
lo [ d
6,0 5 1 g|| Void ||Q 1 )
7 N\ 7 N\
/7 N\ /7 N\
/7 N\ 7/ N\
// \\ // \\
%‘/ Bg \ / Gt \b
1.%0 Plan
~—3.0—
Bz
— K I

60r------1  Sec. A—A

VVVVVVYV

By

3— Calculate the loads For bending and shear For all beams and girder (G1).

9s, Ps

9s=1s+Bo+F.C.=0.14+ 25 4 3.0 = 6.5 kN\
Bgp =LL. =1.0 kv\wd®
Pg; = L.L.+Cose = 1.0 Cos 26.56 = 0.89 kN\m

9s=6.5 kn\m’ | s| Pgp,= 1.0 kM\m’ | 5| Pg; = 0.89 kN\m’
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o.w. of Beams & Frames =b t 0,

Bearns (250%400) 0.W. = (0.25)(0.4) (25) = 2.50 kN\m
Beamns (250+500) O.W. = (0.25)(0.5) (25) = 3.12 kN\m
Beamns (250+600) 0.W. = (0.25)(0.6) (25) = 3.75 kN\m
Girder (250+700) O.W. =(0.25)(0.7) (25) = 4.37 kN\m

B (2504600) — 0.w. = 3.75 kN\m

For Trapezoid

Coci-3) 14480 -0re S 7

Ce = ’(LS) -1- ’(335) 0.89 | 60 |
Load For Shear.
22

9o =0.W. + Ca g, Iﬁ = 3.75+ (0.72)(6.5) (ﬂ‘;) = 11.59 kN\m?
Do = Ca py; L2 = (0.72)(0.89) (359) = 1.07 k\m

Wy=YGaq+Pg= 1159 + 1.07 = 12.66 kN\m>

Wy =12.66 kN\m® (o =11.59 EN\m
A A A A
. 6.0 ! . 6.0 !

Rir-37.98 kN Rip=384.77 kN

Load For Moment.

222
9. =o0.w. + Ce g, I; = 3.75+ (0.89)(6.5) (%‘5) = 13.44 kN\m?

Pe = Ce pyi Le = (0.89)(0.89) (52) - 1.32 kW\me
We = Je +Pe = 1344 + 1.32 = 14.76 kN\m>
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Bz (250+600) —» 0.W. = 3.75 kN\m

For Trapezoid 1
Co =1- 1(Ls) =1- 1(335) 0.72

For Trapezoid 2
Ca=1-1(Je) =1-1 (59 ) 0.58
Ce =1- (LS) -1-1(&9 * 0.7

Load For Shear.
AN N\

9a=0W. + Cas9s 22 + Caz 9s =2

= 3.75+ (0.72)(6.5) (ﬂ"') + (0.58)(6.5) (%) = 21.0 kNM\m

Do = Car Py —s + Caz Pop, 52 Ls =

= (0.72)(0.89) (352) + (0.58)(1.0) (29) - 2.52 kn\m

Wy=Gg+Pg= 210+ 2.52 = 23.52 kN\m>

Load For Moment.

X . LN

Ge=0.W. + Cor s 22 + Caz 95 =2

= 3.75 + (0.89)(6.5) (%5) + (0.77)(6.5) (%) = 25.95 kN\m>

Pe = Cet psil"z—s"' Caz psh%=

= (0.89)(0.89) (222) + (0.77)(1.0) (%) = 3.25 k\m

We = Jo +Pe = 25.95+ 3.25 =29.20 kN\m>
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B3 & B4 (250+600) — 0.w. = 8.75 kN\m

For Trapezotd

Ca=1-1(ke) -1-1(29 ) 0.58 Lzo‘_m

I A ya\
=71_1(Lsy =7_1 M = | e |
Ce =1 3(L) 1-1(&9) -o0.77 6.0
Load For Shear.

N\

9o =0.W. +Cy 9y %:375+(058)(65)(ﬂ)=13171cN\m
Po= Caporle = (0.58)(1.0) (52) = 1.45 kw\m
We=9q+Pg=1317 +1.45 = 14.62 kN\m>

Load For Moment.

PARRN

9e =0.W. +C, 9 L_s =3.75+ (0.77) (6. 5)(M) = 16.26 kN\m>
Pe = Ce psh,L— (0.77) (1. 0)( )_ 1.92 kN\m
Wy = Je +Pe =16.26 +1.92 = 18.18 kN\m

Bs \ _
— Y (250x600 O.W.= 8.75 kN\m .
—92 )—> \ % ‘_/_\

For Trapezoid Cq = 0.58° Ce = 0.77 2.0 t_? ?
Load For Shear. I 6.0 |
ﬂ —

Ga=0.W.+C, gs_s +gch—375+(058)(65)( 9 +(6.5) (2.0) = 26.17 kN\m
Pa= Coperlesp,L, = (0.58)(1.0) (%2 +(1o) (2.0) = 8.45 kN\m>
Wy =Gg+Pg=2617 +8.45 = 29.62 kN\m>

Load For Momendt.

ﬂ —
Je=0.¥W.+C, gv$ 8 +g, L —375+(077)(65)( %) + (6.5) (2.0) = 29.26 kN\m>

DPe = Ce psh +pch = (0.77)(1. o)( 5.0y , (1 0) (2.0) = 8.92 kN\m

We = Je + Pe =29.26 +3.92 = 33.18 kN\nm>
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Bg (2504500) — 0.w. = 8.12 kN\m

For Triangle Ca,=% Ce =§ 5.0 /\
Load For Shear. 2

A

Q 5.0

Ga=0W. + C, gs_ 312+(2)(65)( 50y _ 11.24 kN\m>
Pg= Co pgp s Ls = (E)(i.O) (%2 = 1.25 kM\m
W, = ga+pa= 11.24 +1.25 = 12.49 kN\m

Load For Moment.

AN

9e =0.7. + C, gsL—8=312+(§)(65)(M)=1395kzv\m
Pe= Cepple=(£)(1.0)52 - 1.67 k\m
W, = ge+pe=13.95+1.67=15.6‘2 kN\mv

—3.0—
By
B N e
7 (250*400) —» 0. W. = 2.50 kN\m ANAANANAA
Load For Shear. = Load For Moment.
6,0 F———————-
I:I
99=9c= ow. + g, L =
= M = N VVVVVVV
=2.50+ (6.5) (35~) = 22.0 kN\m by 4
B
Pa = Pe = psp % =(1.0) (%) = 3.0 kN\m 7
Wy = 9+ Pg =220 + 3.0 =250 kN\m o —
= L
-—5.0
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01 (250+700) —> 0. W. = 4,37 kN\m

For triangle Ca=
Load For Shear.

Z\ ™

9ia=0.w.+C, g, % + 9s Lo=4.37+(1)(6.5)(50) + (6.5) (1.5) = 22.25 kt\m

Pia= CaPsh L?s + Psh Le = (£)(1.0) (&) + (1.0)(1.5) = 2.75 kN\m

Wia= 91a+ Pla= 22.25+2.75 = 25.0 kN\m

Load For Moment.

N\ ™

94e =0.w.+C, gs % + 9s Lc=4.37+(§) (6.5) (%) + (6.5) (1.5) = 24.95 kN\m

Pie = Ce Psh L?S + Psh Le = (£)(1.0) (&) + (1.0)(1.5) = 8.16 kN\m

Wie = 91e + Pe = 24.95+3.16 = 28.11 kN\m

We For triangle C, = % C. = %

Load For Shear. = Load For Moment.

P P

92a=92e=0.w.+C, g, g_c + s Lo=4.37+(2) (6.6) B2) + (6.6)(1.6) = 19.66 kN\m

p2a= Poe = Ca Ds; L?" + Psi Le = (21) (0.89) (%5) +(0.89)(1.5) = 2.08 kN\m

Wog=Ws2e =G24+ Poa = 19.56 +2.08 = 21.64 kN\m
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4 - Draw the absolute B.M.D. and S.F.D. For the girder (G71).

(max. +ve) B.M.D. "
T.L._ Y 84.77 kN

202.6 ““/m
‘/V 28.11 /m 195
£ > 35"
| | 30—
_29.75 kNT 211 1 kN
T.L.
(max. -ve) B.M.D. DL s
— 37.98 kN
222.68
\gﬂlm
24.95 k/m S
A 3 35/
| V30—
17. 84lcNT 217 38 kN
(max—max) B.M.D. 222.68

S.F.D. 37.98 kN
3.9"
17.96 25.0 kN/m 9\
/
JAY 3. 35
5.0 30—
S.F.D. 1‘ 1‘
107.04 17.96 kN 217.51 kN
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EFxample.

74/

Ry

5.5 Bs

'10' 4.0 l—2 90—-2.50—~

Data: - Slab thickness Ts =140 mm

— Live load = 2.0 kN\m® HL. projection.
— Floor cover = 1.50 kN\m®
Required:

Draw moax—max B.M.D. For Beams ( Bz , B3 & By)
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- 4.0 - 2.90—-—2.50—
1.0

/1 0 6.02

— 4.0 | 3.52———2.50—

%

| /
B " B1 (250 400)

5 /%

/,,1,33 250+ 600)

@ 2,5
| By (250+400) / R

'1 5 | 4.0 | 3.62—~-2.50—+

B2 (2504 500)

B4 (2504 500)

o.w. of Beams & Frames =b T §,
Beams (250%400) O0.W. = (0.25)(0.4) (25) = 2.50 kN\m

Beams (250+500) O.W. = (0.25)(0.5) (25) = 3.12 kN\m
Beams (250+600) O0.W. = (0.25)(0.6) (25) = 8.75 kN\m
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9s, Ps
9= s+ B+ F.C.=0.144 25 + 1.5 = 5.0 kN\n’
psh—LL =2.0 kN\nd

i = L.L.+C0os® =2.0 Cos 34.6 = 1.64 kN\ni

gs_ 95=5.0 e\’ | 5| Psp=2.0emn® | 5] Pgi = 1.64 kn\m®

4.0 : 3.50—>‘<—2.50—>'

I I

1.0
B \
—— (250+400) — O.W. = 2.50 kN\m

Triangle Co =1 5 Ce= 2 /\

2 3 A

Ja=0..+Ca g Lo = 250+ L (5.0) (£0) = 7.50 km\m

Pa = Cq psh— = —(2.0) (£9 - 2.0 kN\m
2 2

Wo=YGa+Pg= 750+ 2.0 =9.50 kN\m

Wy =9.50 kN\m Ga =750 kN\m
A A A A
+ 4.0 ! + 4.0 !
Rir=19.0 kN Rip=15.0kN
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B> (2504500) — 0.w. = 3.12 kN\m

1.0
1
'— 0.5
2.50 2,6
W2 wi f
'—£| _ N
-2, 5~ 6.0 | l—2 51 6.0 |
_’LU 1 For Trapezotid r\_\ _____ /_/"; 7]
I N\ /s |
AN /
C’ai’( )1’( )058 f-l 15,0
2}5: :
Ls
Ce=1'§1(L) =1-1(%2 ) 0.77 e
Wil '
For Triangle 3Xarea 0.5(1.0)(0.5)
o ~ o - 00416

Load For moment.

YAAN L

gie = o0.wW.+ (e Ys Ls + Zs;';;a * Js

=312+ (0. 77)(5 0) (2.5) + (0.0416) (5.0) = 12.95 kN\m>

> area
span

pie = Ce DPsr LS + psi
=(0.77)(2.0) (2.5) + (0.0416) (1.64) = 3.92 kN\m>
Wyie = 91e + Pre =12.95+ 3.92 = 16.87 kN\m>®

& For Triangle Bl C. = %

92¢=0w+Ce 9 Lo= 3.12+ (%)(5.0) (2.5) = 11.45 kN\m

P2e = Ce Psh Le= (5)(2.0) (2.5) = 3.38 kN\m®
Woe = J2e+ P2e=11.45+ 3.33 = 14.78 kN\m>
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- max. +ve B.M.D.

D.L. T.L.
== 2

2- max. —ve B.M.D.

11.45 N
EN\m> 16.87 kN\m

1 JAN

14.78 12.95 kN\m

T.L. D.L. kN\m®
I_I
yay A | l
2.6~/ 6.0
46.18
\\\\\
\\\\
\\\
35.18
max.—max. BM.D. B
46.18
|||
..lllll!!l!!!!!l I
58.02
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B3 (250+600) — 0.w. = 3.75 kN\m

3.0
B3 o
2.6
—3.50—'-—2.50—~'
Wi F Tr l </ '60//\ w’
=—— For angle 9 —
b W 2{0
Y area 2 (0.5)(2.5)(2.5) _
span 2 50 = 2.50 l—2.90~-2.50-
area N
e = owst Z or * 9 = 375+ (2.50)(5.0)= 16.25 kN\m
_ 2 area _ _ -
Pye e * Psh (2.50)(2.0)= 5.0 kN\m

Wyie = J1e +Pge =16.25+ 5.0 = 21.25 kN\m> \\a

wpe
—— For area @

P
L~ > 2
area = (0.5)(6.0)(3.0) — (0.5)(2.5)(2.5) = 5.875 m® /3.60/ /i%

For area &
40

(3.53.3 25) (2.5) = 7.50 M
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2y

Sarea  9.875+7.50

span 3.50 =3.82

2y

_ > area _ _ -
92c=o0wt span* 9y = 3.75+(3.82)(5.0)= 22.85 kN\m

P2e = ZS;’Z;“ e Dy; = (3.82)(1.64)= 6.26 kN\m>

Woe= 92e + Poe =22.85+ 6.26 = 29.11 kN\m>

max.—max. B.M.D. Bg

5/ _ 21.25kM\m
D AN |
A Y
/?‘9. %
2

68.18 kN

2.90
86.83 kN
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& (250+500) — 0. W. = 3.12 kN\m

R R R
Rz l1 B 2 _0.51.0 1
Wi 2,0
¢wz oy \J
— -
-2.6——6.0— 250
w 1 |
. R —2.5-1-3. 0~
For Triangle (e = £ 2.5——3.
3 2.6-— 6.0—
B (3 .0+1. o) (2.0)
For Trapezoid 2 area _ = 0.67
span

6‘.0

AN
91e =o0w+Ce9s b 4 2 area

span *9s
_312+(i)(5o)(3o)+(067)(5o) 16.47 kN\m>

- 2 area
Pire = Ce Pss h + Spam * Dgp

=(§)(1.64) (8.0) + (0.67) (2.0) = 4.62 kN\m>
Wyie = 91e + Pte =
We

For Triangle Ce=§ Wl

4

25+o5
For Trapezoid zs;";:" = ( ) .0) =1.20

2.5
AN

gze = 0. Wt Cg 9s Le + ZS;Z;G' *Jg

_3.12+ (i)(5 0) (2.5) + (1.20 ) (5.0) = 17.45 kN\m>

16.47 + 4.62 = 21.09 kN\m®

Pze = Ce Psi Le + Z;,’);;a * Psh

=(?)(1.64) (2.5) + (1.20) (2.0) = 5.13 kN\m>
Woe= G2e + P2e=17.45+ 5.13 = 22.58 kN\m®
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- max. +ve B.M.D.

15.0 kN 19.0 kN
D.L. T.L. l (5 45 i 21.09 kN\m"
‘D.L. l T.L. '—L| |
A |-—3.0—'-—3 0—1A
o5 T o
146.73 kN 57.43 kN
92.03
\
_\
\
\
A \\ T
\\ ////
77.38
2- max. —ve B.M.D.
19.0 kN 15.0 kN

T.L. D.L

‘ | Y22.58 l 16.47 kN\m®
T.L. l D.L. —i \im

|
| | A
3.0 3.0—1
~2.5 A 6.0

152.04kN 37.23 kN

max.—max. B.M.D. By 37.57
118.06
77.38
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EFxample.

The Figure shows a sectional elevation of a reinforced concrete roof. The roof is covered
by reinforced concrete slabs supported by a system of secondary beams and Frames (F)
spaced at 6.0 m. For an inltermediate panel, it is required to :

71 = Draw a structural plan showing the pattern of load distribution.

2 = Calculate the equivalent working loads for shear and moment For all secondary beams
(B s Bs s Bs & Bg) and an intermediate Frame (F).

8- Draw the N.F.D. (total load), S.F.D. (total load) and max—max B.M.D. For an
intermediate Frame (F), using ultimate limit loads.

Data: - Slab thickness ts —120 mm

2

— Live load = 1.0 kN\m~ HL. projection.

— Floor cover = 1.5 kN\m®

- B (beams)=0-25m 5 U (frame)=0.30m , Oppick = 18 kN\m®
- Own weight of beams - 3.0 kN\m

- Own weight of Frame = 6.0 kN\m

0.15
-
Bs B4 B
_ 17’
/ T
3.0
| 7///////////////////////////////é B ’
7
/
-1 /
3.0 g
/
Statical System ?
— 77777777
l—2.0—! 3.0 l—2.0—1.0'-—
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2 — Calculate the equivalent working loads for shear and moment For all secondary beams

(B1s B2 s Bs & B4) and an intermediate Frame (F).

9s,Ps

Jo=1s4Bp+F.C.=0.124 25 + 1.50 = 4.50 W\
Pgp=L.L. = 1.0 kMo ————- HL. Slab.

Pgi=L.L..Cose =1.0 +C0s33.69° = 0.83 kN\m® ————_ Inclined Slab.

B:

Weight of Wall = bR Bypicks = (0-26) (3.0) (18.0) = 13.50kN/m

For Trapezoid ,iz'_(}:
Con1-§ @) -1 000 S
\N|.7
Ce=1—§7(2£0)2=1—§’(%)2=0.78 i /::\Br 5,0
A
Load For Shear. L/—/———:\M .

Z\
Ya=0W+Wall +Cy 9s Lo =3.0+ 13.5 + (0.60) (4.50) (2.0) = 21.9 kN\m

Pa= CoPsp L, = (0.60)(1.0) (2.0) =1.20 kN\m
Wy=Ga+Pg= 219+ 1.20=23.1 kN\m

Ri= g4 «Spacing = 21.9%5.0 = 109.5 kN _____ D.L.
= Wq * Spacing = 23.1 *5.0 =115.5 kN ————— T.L.

R;=109.5 kN-———_D.L.

=115.5 kN———-T.L.
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Load For Moment.

PARN
Ge=0.W.+Wall +C;, 9s Ly =3.0+13.5+(0.78) (4.50) (2.0) = 23.52 kN\m

Pe = €. Pep, Ly = (0.78)(1.0)(2.0) = 1.56 kN\m
We = Ge + Pe = 23.62+ 1.56 = 25.08 kN\m

B 2 For Trapezoid
D) A3 -8 i 7,
Ce=1—§1(% -1 1(360) 0.83 | 5.0 |
Load For Shear.

%
Ga=0.W.+ Cq4 93——3o+(064)(450)( y=8.18 kN\m

Py -=c apsq:%’ (064)(083)( ) 0.95 kN\m
We = 9a+Pg= 818+ 0.95=9.13 kN\m

Rz= Qg4 +Spacing = 8.18 *5.0 = 40.9 kN ______ D.L.
= W+ Spacing = 9.18 *5.0 = 45.65 kN -————- T.L.

= 45 65 kN

Load For Momendt.

m
ge =0.W.+ C, 93——3o+(083)(45o)( €)= 9.72 kN\m

Pe = c. Py %’ (0.83)(0.83) (— =1.24 kN\m
We = Geo +Pe = 972 + 1.24=10.96 kN\m>
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B 3 For Trapezoid

o4 ) A 0se N
1.0 |

_ —1_1(3.60 P
Ce=1-1 (2= ) 1-1 (229 ) - 0.83 —
Load For Shear.
22 —
Ls Ls

Ga=0W.+ C, 9s 52 + g5 22

=3.0+ (0.64) (4. 50)( )+ (4.50) (— = 12.68 kN\m

Dy -=c, Psz—+2os = (0.64)(0.83) (58) + (1.0) BD) = 1.95 kw\m

Wo=Gag+Pg= 1268 +1.95 = 14.63 kN\m>

R3= g4+ Spacing = 12.68+5.0 = 63.4 kN _____ :
= Wq * Spacing = 14.63 ¥5.0 = 73.15 kN

R3=63.4 kN ———D.L.

=73.15kN ____T.L.

Load For Moment.

D2

Ge =0.W.+ C, gsb + gsé

=3.0+ (0.83) (4. 50)( )+ (4.50) (— = 14.22 kN\m

Pe = ¢, Py Le + Pon 22 = (0.88)(0.89) (£2)+ (1.0) (5D _ 2,24 kew\m

Wy = Jo + P = 14.22 +2.24 = 16.46 kN\m>
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B4

0.W. of the Parapet = (0.15) (1.0) (1.0) (25) =8.76 kN\m 4.p

(-
0.15
Load For Shear. _ Load For Momendt.
1.0 [
1 /3 I
I7 1.0 |
9a =0.W. + Parapet + 9 32+ 9s Lo |
5.0

=3.0+ 3.75 + (4. 50)( ) +(4.50) (1.0) = 15.75 kN\m>

Po = pople + popLc = 1.0) (5 +(1.0) (1.0) = 2.0 kN\mi

Wo=Y9aq+Pg= 15756 +2.0 = 17.75 kN\m>

R4= 94+ Spacing = 15.75x5.0 = 78.75 kN _____ D.L.
= Wq * Spacing = 17.75 ¥5.0 = 88.75 kN ————-— T.L

Ry=78.75 kN

= 88.75 kN
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Frame.

7777777

l2.0-l—3.0—1—2.0-

K

For Triangle BI Ca=% ’ Ce=§

9a=0W.+2C9sLc 6.0 +2 (L) (4.5)(2.0) = 15.0 kN\m
Dgq = 2 CoPsp Le = 2 (%) (71.0)(2.0) = 2.0 kN\m®
Wo=9q+ Pa=150+2.0 = 17.0 kN\m>

e =0.w. +2 Cehlgs Le —6.0 +2 (%) (4.56)(2.0) =18.0 kN\m
Pe = 2 CePsp Le = 2 (%) (1.0)(2.0) = 2.67kN\m’
We =G+ Pe = 18.0 +2.67 = 20.67 kN\m

i

’LUZ Y area 2 (%(3.6)(1.8)) _ 4
D Y o

80

Ya=9e =01+ zs;"“ *9s = 6.0 +(1.80 ) (4.50) = 14.1 kN\m

an

_ _ Y area . -
Po =Pe = £ +Psi = (1.80)(0.83) = 1.50 kN\m

Wo=We =9g+ Pa=14.1 +1.50 = 15.60 kN\m>
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3 - Draw the N.F.D.(total load), S.F.D.(total load) For an intermediate Frame (F)

using ultimate limit loads. 1.5%73.15 1.5+88.75
109.72 kN 183.12 kN

1.5+45.65 6
68.47 kN 5
T.L. T.L 5% 9.
Vraf [ >
T.L. :
1 2,0
l /:l X o
o
L T.L. 3.0 1 54170 1.5115.5
:l T s l =178.25 kN
| l
7777 3'0
. — 7777177'
\
%éj'/( wﬂo .
N

133.12
T

N.F.D. S.F.D.

(=)
o
N
o)
S
T
~~
il
Ll

|
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83— Draw the max—maz B.M.D. For an intermediate Frame (F) using ultimate limit loads.

D.I. D.L. T.L. T.L.
T.L. Vo TL Vray

L

T.L. T.L.
TL l D.L. l
— —
77007 nnr
0.9463.4  0.9+78.75 1.5473.15 1.5488.75
57.06 kN  70.87 kN 109.72 N  188.12 kN

1.5+45.65 6
68.47 kN \6-
_ . * ?’.A
t t VY
20 20 60/
30 30 >
1 1.56+115.5 1.5+115.5
1.5+20.67 0.9+18.0
—81.0 W\m l =173.26 —16.2 t\m l =173.25 kN
| — L —
3,0 3,0
- ﬂ?)f?f - 7777{77
575.42 kN.m\js;‘z" kN 1160.9 mv.mki’;” kN
2. 0-—3.0—-2.0- 2. 0-—3.0—-2.0"
162.64 284.24
1193.81
637.42
6387.42 1193.831
| %% == 924
sesee B.M.D. B.M.D.
7777777 ~ 2007777
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284.24
1193.31

\\\\\\\\\\\i\\\\%
N

1193.31

1160.91

mazx-max 5.M.D.

©
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Fxample.

F ig'wre 1 is showing the structural section of the covering system of a reinforced
concrete hall. Using the Following data:

— The slab thickness g _ 7140 mm

— The density of used bricks = 15 kN\m?

- Live Load = 2.0 kN\m®

— Floor cover Load = 1.50 kN\m®

— Self weight of all beams and girders = 8.50 kN\m
— Spacing of the main girders = 6.0 m

It 98 required :

7 — Draw the structural plans A—A & B—B showing the pattern of slab load distribution
on all Beams.

2 — Calculate the equivalant loads For shear and moment For all beams.

3 — Draw the max—max bending moment diagram For girder G using Ultimate limits loads.
4 — Draw the shearing Force diagram For the case of total load only For girder G .

LI00000000000000 00000000 000000 00000022

Tie

(0.25%0.25) | B

L

7 -
___________ -
!
| .
| Figure 1
| 2.0 | 7.0 4.0
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7 - Draw the structural plans A—A & B—B showing the pattern of slab load distribution
on all Beams.

72227,

AN

/////////////////////////////////////////////////////%

-2, 0~ 7.0 : 4.0 '
. 4.0 l
T
| | |
| | |
| | |
| | |
| | |
2 R
I I I
I I I
| | |
| | |
so lig, | g
1" 1Br 1 By
I I I
I I I
| | |
| : |
| % B
. [ i l i [
[ l [
| l |
| l |
| l |
S I D D N
Plan A-A
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A
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M

Plan B-B
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2 — Calculate the equivalant loads For shear and moment For all beams

9s,Ps

Jg=TtssBo+F.C.=0.14425 + 1.50 = 5.0 kv\m*

Pg,=L.L. =20 env\nd -————- HL. Slab.

Pgi=L.L..Cose =2.0 +C0s24.56" = 1.82 kn\m' ———__ Inclined Slab.

gs= 5.0 kN\ni] > psh=2.0kN\mz ’ p8i= 1.82kN\nf

B 1 Load For Shear.

— Load For Momendt.

—1 40 _
Goa=Ge=0W.+ g Ls =25+ 50)(F) 4°
=13.50 kN\m® o
Pa=Pe = g, —s 20)( 20y _ 4.0 kN\m
We=Y9a+Pg= 1350+4.0 =17.50 kN\m>
Ry = Go + Spacing = 13.50* 6.0 =81.0 kN _____ D.L
= Wgq +* Spacing = 17.50 ¥6.0 =105 kN ————- T.L.

Ri=81.0 kN --—-D.L.
=105 kN --——T.L.

Tie J) ) Bt 6581 o (R7) reaction JI Jax,
- GirderJl ) 4
el _ _Tie__
(0.25+0.25) o
0.w.(Tie) =(0.25%0.25+3.20)* 25
N
= kN
5.0 R,
\ 4
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B 2 For Trapezoid 1 H.L. parapet gl

Ca=1—§(%) -1- ’( ) =0.67 2{;/\
Ce=7—§1(% =1- ’( ) 0.85 _AI Al
6.0

s

parapet =bxh x Qyqy =0.25+ 1.20 x 15.0 =4.50 kN/m

Load For Shear.

Q
9 a =0.W. + parapet + C 93 =3.5+4.5+(0.67) (5. 0)(— = 14.70 kN\m
Do = Co pop Ls = (0.67)(2.0) (%) = 2.68 kn\mi

W = 9a+10a= 14.70 +2.68 = 17.38 kN\m>

Rz2= g, « Spacing = 14.70 +6.0 = 88.20 kN _____ D.L.
= Wg + Spacing = 17.38 *6.0 = 104.3 kN ————— T.L.

Rs>=88.20 kn-—-D.L.

= 104.3 kN--—-T.L.

Load For Moment.

Q

9e =0.W.+parapet + ¢, g, L 52 =3.5+4.5+(0.85) (50)( =16.5 kN\m
Pe=c, psh— = (0.85) (2. 0)( =0 —3.40 kN\m

Wy = o + P = 16.5 +3.40 = 19.90 kN\m>
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B 3 For Trapezoid 1 H.L. B
Ca=1_1(&) 11( )=0.67 3¢

Ce = 1-_( ) =1- ’(40) 0.85 2

2 ' 6.
C.- % 0

For triangle C, = %

Load For Shear.

< 4

Ga=0W.+ C, gsé + Cy gsé

—35+(067)(50)( )+(—)(50)( )—1770kN\m
~~ i
Po=  CoPanie + Copsile
(067)(20)( )+( )(182)( ) 5.41 kN\m

Weg=Ga+Pa= 1770 +5.41 =23.11 kN\m>

Load For Moment.

=

Ge =0W.+ C. 9o 22 + C, 9, Le

=3.5+(0.85)(5.0)(42'0 (—)(50)( )220kN\m

i\

Pe=  CeParie + C oyl
(085)(20)( )+( )(182)(— = 7.04 kN\m

Wy = G + P = 22.0 +7.04 = 29.04 kN\m>
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B 4 parapet gl

Joadl 2o
parapet = bxh x Oyqn X
=0.25%1.20 + 15.0=4.50 kN/m 30

Load For Shear.

(I A4
Ls

9a =0.W.+parapet + g, Le + C, 9s =2

=85+ 4.5+(5.0)(20) + (%) (5.0) (%) =25.56 kN\m
1 W
pa= Dsh Lc + Ca, Ds; %

= (2.0)(2.0) + (%) (1.82) (%) =6.78 kN\m

Wy = Ga+Pg=25.5+6.73 =32.28 kN\m>

Load For Momendt.

(I A/
Ls

Ge =0.W. + parapet + 93 Le + C, 95 =

=356+ 4.5+(5.0)(20) + (%) (5.0) (%) = 28.0 kN\m

— qQp

pe= Psp Le + Ce psi%

= (2.0)(2.0) + (%) (1.82) (% = 7.64 kN\m

W, = o + P = 28.0 +7.64 = 35.64 kN\m>
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|

Ri+Ro+Tre

3.20

| 7.0 40—

Ri+Ro+Tre

3.20

7.0 4.0

w

For Triangle |& C=% » C=1%

Load For Shear. _ Load For Momendt.

>

N

g’=0-W-+20ags%=3.50+2(%)(5.0)(%):13.5 kN\m
Pq = 2 Copsp Ls - 2 (1) (20)(£) = 40 ©W\m

Wi=91+P1=185+4.0 = 17.5 kN\m’
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For Trapezoid 2 Inclined

wp2
Cazp-1(Le) =1-1(£9) =061
2 2

Load For Shear.

&

Gog =0.W. +2 Cq 95 % =3.50+2(0.61) (5.0)(% ) =21.80 kN\m

P2q = 2 Cq Ps; % = 2(0-67)(1.82)(%) = 6.66 kN\m®

Wog =9 o0+ Pog = 21.80 +6.66 = 28.46 kN\m

Load For Momendt.

&

Goe =0.W. +< Ce 95 Ié—s =3.50+2(0.80) (5.0)(% ) =27.50 kN\m

P2e = 2 Ce Psi % =2 (0-80)(1.82)(%) = 8.73 kN\m®

Woe =9 o0+ Pop = 27.50 +8.73 = 36.28 kN\m>
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3 — Draw the max-max bending moment diagram For girder G
using Ultimate limits loads.
Ry+ R2+Tve
D.L. 81.0+88.20+5.0 =174.2
T.L. 105 +104.3+5.0 =214.3

91=18.5 knm
Wq=17.5 ih\m

3.20

| 7.0 —y.0—

max—max B.M.D. For the Girder.
0.9(174.2)
- max. +ve B.M.D. = 156.78

o
[A~]
)

@ Copyright Eng. Yasser El-Leathy 2013 . All copyrights reserved. Load Distribution
Downloading or printing of these notes is allowed for personal use only.

Commercial use of these notes is not allowed. (www.yasserelleathy.com ) Page No. 776



2- max. —ve B.M.D.

1.5(214.3)
=821.45

3.20
4.0—-
735.42 kN —
118.40 kN 1495.8
max—max B.M.D. For the Girder.
g 1495.8
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4 — Draw the shearing Force diagram For the case of total load only For girder G .

1.5(214.3)
T.L. =821.45

7.l
/ 5 _ 1.5(17.5)
g W =26.25 i

0/ 820
'l 4.0

804.49 kN —
|

|| 321.45
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EFxample.

Data.

te=0.12m
F.C.=2.0 kN\m’
L.L. =250 kN\nm®

b (beam) = 0.25 m i
b (Frame) = 0.85 m
Spacing = 6.0 m

Statical System

Regq.

1 — Estimate the concrete dimensions and own weight of the beams and Frame.
2— Draw plans @ & @ illustrate the pattern of load distribution.

3—Draw N.F.D.& S.F.D. (case of total load only) For the Frame.
4_ Draw max—max B.M.D. For the Frame.
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1 — Estimate the concrete dimensions and own weight of the beams and Frame.

— t; M

2.0} 18.5 12 o-

tz

' 6.0

tsecondary beams = spac'm,g 6.0 _ 0.50 m

12 12
upper Frame ti = %‘5— 1.125 m
=1.1256m=1.18 m
- 2.0 _ 940
= m
5
lower Frame T2 - ?'_00 0.60 m

o.w. of Beams & Frames =b { 0,

Beams (250+500) 0.W. = (0.25)(0.5) (25) = 8.12 kN\m
upper Frame (F;) (350+1150)0.W. = (0.85) (1.15) (25) = 10.0 kN\m
lower Frame (F2) (350+600) o0.w. = (0.85) (0.60) (25) =

gS’pS

Js=1ssBo+F.C.=0.12.25 + 2.0 =
Pg = LL. =250 kv\nd

9s=5.0 kn\w’ | s | Pg=2.50 kn\m®
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2— Draw plans @ & @ illustrate the pattern of load distribution.

~2.0———5.0 —83.56— 5.0 2.0 1.5+
S —_ ————— ——e
A 1 i
| VRN A VN |
/7 N\ /7 N\ /7 N\ |
/ Fy Nz N7 N\ |
~ 1 { Nl 74 % 1
T I T~ T
| \ 7 [N 71\ / |
| \ /7 N/ \ /7 |
: \ 7/ Y \. 7 I
6o [1B ||B2 Y Bsl| | Bs Y Bz|| | [|Bs
| A ' l
| 7 N\ 7 N\ |
/7 N\ /7 N\ / N\ |
| 7 F N7z 4 \ |
1 1 ( 1 Nle sl % 1
T ZI TN T
| \ 7 || S 71\ /7 |
| \ /7 \N 7 \ /7 |
I N/ Y N/ |
i | _.X_ | Y _JdL o JdL__IL
B Plan @
| 6.0 |
e R
7 N\
/7 \
/7 \

N e Plan @

S 1 R, N
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By

| I |
Ga=0.W.+9s I;= 3.12+ (5.0)(%):8.12 kN\mv 1.0‘_
L - R
Pg= P2 - (250 (£2) = 2.50 k¥\m - g0
Wye=Y9a+Pg= 812 +250=10.62 iv\m
Ri= gq+«Spacing - 8.12 +6.0 =48.72 kN ——__ D.L.
= Wg+ Spacing = 10.62 *6.0 = 63.72 kN ———— T.L.

Ry =48.72 kN-——- D.L.

= 683.72 kN--—- T.L. B
1.0}

Bz 25|

F;Trapezoid Co=1- 21 (%) =71- % (%) = 0.588 T 6.0 |

|:|L N\ I o
Ja=0W.+9s 2+Ca9s 2= 3.12 + (6.0)(£)+0.583 (5.0 ) (3)= 16,4 kN\m

Pa= Dps lg + Cq D Ig = (2.50) (§)+ 0.583 (2.50) (%)= 6.14 kN\m

We=Ga+Pg= 154 +6.14 =21.564 kN\m

Rz= g, «Spacing = 154 *6.0 =92.40 kN____ D.L.
= Wgq+ Spacing = 21.54 *6.0 = 129.2 kN———— T.L.

Rz = 92.40 xN———- D.L.

=129.2 kN———- T.L.

B3 2{5
For Trapezoid @) Cy-1_ 1(Ls) -1- 1( ) = 0.583 1.%
For Trapezoid @) Ca-1- 1(&) =7- 1( 5) = 0.708 o 6.0 !
Q@ Q@
Ga=0W.+ Co9, ’+C' 9s —_312 +0.583 (5.0) (£)+0.708 (5.0) (35) = 16.6 kr\m
Pa= Capyg L’ +Ca Ps - = 0.583(2.50) (%)+ 0.708 (2.50) (-’%5)= 6.74 kN\m
Wy, = ga+pa= 16.6 + 6.74 =28.84 kN\m
Rs= g4 +Spacing - 16.6 *6.0 =99.6 kN ____ D.L.
= Wg s Spacing = 23.34 *6.0 = 140 kN ———— T.L.

= 99.6 kN ———-— D.L.

=140 kN ——-- T.L.
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By
O0.W. of the Fence = (0.12)(0.6) (1.0) (25)=1.80 kN\m o-lf
0

.12
9o =0.W.(bearn) +0.W.(Fence) + gs s+gs

c

=38.12 +1.80 +(5.o)(§) +(6.0) (1.8) =17.42 kN\m 10¢_+ . |

Po= ps % + Ps Le = (2.50) (§)+ (2.50) (1.5) = 6.25 kN\mv®

—¢.0—!
Wqe=Gg+Pq= 1742+ 6.26 =23.67 kN\m>
R4= g4+ Spacing = 17.42 x6.0 = 104.5 kN_____ D.L.
= Wq* Spacing = 23.67 *6.0 = 142.0 kN ————- T.L.

Ry =104.5 kn

= 142.0 kN
Bs -
- 3,0
For Triangle l_
VA JAN
C =21 » Ce =§ - 6.0—
A
ga=0W.+ CGg, L 2 =312 ++ 1) (5.0) (52 =10.6 km\m
Pq = Capy L = = (1) (2.50) (&9 = 5.75 km\m

Wo=9g+DPg= 10.6 +3.75 =14.35 kN\m

Rs= g4 » Spacing = 10.6 *6.0 = 63.6 kN _____ D.L.
= Wq * Spacing = 14.35 *6.0 = 86.1 kN ————— T.L.
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Loads on the Frame.

R5 R5
Fa
= P
mQnr
R, B2 Rg R Ry R,
o.w.l Wy l 1 Vo.wl
Rs

R;)le ”T”
R

AN PN

- -
OO o
4(L)5.0)(2.5)+ 2(L)3.5)(1.75
S area _ (5)(5.0) (2.6)+ 2(5)(3.5) (1.75) = 2.305
span 13.5
Wy Load For shear = Load For Moment
gi=0.W.+ Zs;’;‘fr:‘ e 95 =10.0 +(2.305) (5.0 )= 21.52 kN\m
DPq = Zs;’;‘frf‘ + Dg = (2.305) (2.50)=5.76 KkN\m
Wiy=01+P1=2152+576 = 27.28 kN\m>
w
- AN
Ga=0W.+2Ca9s 2 =525 +2 (E’) (5.0 ) (%)= 20.25 kN\m
Pq = 2 Co Pg I% = 2 (%) (2.50) (%)= 7.60 kN\m®
Weo =9+ Pa=2025+7.50 = 27.75 kN\m®
AN I
e =07 +2C9s 2 =525 +2(2)(5.0) (%)= 2636 kn\m
Pe = 2 Ce Py Ig = 2 (g) (2.50) (g)= 10.0 kN\m
We =TJe+ Pe = 25.35+10.0 = 35.35 kN\m
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max—max B.M.D. on Frame (Fi)

- max. —ve B.M.D.

63.7 kn!29-2kN  99.6kN  99.6 kN

'10.01

T.L. T.L.
|=? == — ‘ ,0.01 21.52 kN\vl l
= |446‘. 16 kN

—>|2.0| 5.0 | 3.5 | 5.0— Z.OL—

| 547.66 kN

304.0

2- max. +ve B.M.D.

129.2kN  140.0kN 140.0kN 129.2kN 104 5N

48.72 kN
D.L. T.L. D.L. ,‘! 10,01 27.28 kN\ml l '10.01

? 7:13.79 kN
~| 2.0 |—5.0 3.5—'—5.0——

2.0L—

| 586.1kN

229.0
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max—max S.F.D. & N.F.D. For Frame (Fy)

T.L. T.L. T.L.
"? ' 3.y 129-2KN  140kN  140kN  129.2KN j40. 0

1 10 lzma IcN\rvl l Y10 l
‘ 525.44 kN

——I 2.0 |—50—|—35—|—50—— 2.0 L—

312.54
142
36.14
59.34
63.7
83.7 _
S F D 199.34
335.79
i Qrrr
AN 626.94
1777777
525.44
E(2)= =)=
N.F.D. ?%54=
o 626.94
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max—moax B.M.D.

on Frame (Fz)

B.M.D.

86.1kN 525.44kN 86.1kN

35.35 l

- 3.0—'-—3.0—

max—-max S.F.D. & N.F.D. For Frame (Fz)

Wa
T.L.
86.1 kN 525.44kN 86.1kN
27.75 l
P A
-—3.0—-—38.0—
ras o
",I,I_I_”J_I_I_I_”I_”ﬂ”m 432.0 432.0
262.72 345.87 o= =
777777 ”5»’ 7777777
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304

147.4
1121.0 1091.9
947.2
Y a ”4;787' 7 Qrrr
312.54
176.14 162
142.0
36.14
59.34
63.7 83.7
345.87 262.72 199.34
335.79 |
262.72 345.87
A 70T
- S.F.D.
=(2)=
52544 = ——
4382.0 432.0 =(=)=
=(2) (2)3
o' 626.94
N.F.D
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EFxample.

Figure 1 shows a sectional elevation of a reinforced concrete roof. The roof is covered
by reinforced concrete slabs supported by a system of secondary beams and Frames (F)
spaced at 6.0 m For an intermediate panel, it is required to :

1= Draw a structural plan showing the pattern of load distribution.

2— Calculate the equivalent working loads For shear and moment For all secondary beams
(By s B2 s Bs s B4 & Bs) and an intermediate Frame (F).

8- Draw the N.F.D. (total load), S.F.D. (total load) and mazx—max B.M.D. For an
intermediate Frame (F), using ultimate limit loads.

Data: - Slab thickness Ts_ 140 mm
— Live load = 2.0 kN\m® HL. projection.

— Floor cover = 1.0 kN\m®

— Own weight of beams = 3.0 kN\m
— Own weight of Frame = 6.0 kN\m

Frame (F) |

o

Statical System -

0 4.0——2.0-14.51
1.0
Figure 1
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1= Draw a structural plan showing the pattern of load distribution.

B2 By

7

zzzzzzza

NN

. /%////////////////
2,5 /
Bs B4 B
% LSS SIS LSS LSS LSS ’///////////////////////////////////////// /////////////////////////////////////////////////////////
L 7 46— _0.5 U %
Al
T | | T
5.0 l |
o
Figure 1
| |
|
|
4 |
|
|
I
6,0 | |1B1
|
|
|
|
I
" T
N\ / \ / |
N\ 7/ N\ 7/ |
\ 7/ \ 7/
N\ 7/ \ / |
N/ N/ 1
|
| | |
—_l e — | P . e —_ )
Plan
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2= Calculate the equivalent working loads For shear and moment For all secondary beams
(B1 s B2 s B s B4 & B5) and an intermediate Frame (F).

gs:ps
Jg=1lssBp+F.C.=0.144 25 +1.0 = 4.50 kN\n’
Pg,=L.L. = 2.0 th\mi® ————- HL. Slab.
Pg;=L.L.«.Coso =2.0.C0s51.34°= 1.25 kn\m" ————_ Inclined Slab.

9g=4.50 kN\ni| s | Pgp = 2.0 kN\m* | s | Pg;=1.25 kN\né

B

Load For Shear. _ Load For Momendt.

— L
L ] 0.75 |
ga=0.W.+ gs_3+ 9s LC 10¢_+ 45
= 3.0+ (4. 50)( %Y +(4.50) (1.0) 6.0 |
=10.875 kN\m

Po = peple + popLe = @.0)(52) +(2.0) (1.0) = 3.6 kN\m

Wy =Yg+ Pg= 10.875+83.5 = 14.875 kN\m>

Ri= g, «Spacing = 10.875% 6.0 =65.25 kN _____ D.L.
= Wg* Spacing = 14.875%6.0 =86.25 kN ————— T.L.

R,=6525 kN ——- D.L.

= 86.25 kN ———- T.L.
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By

For Trapezoid
Ca=1_l(é) =1- ’(320)=0.733 1;—6m
= ——( ) =1- ’(320) 0.905 0.75|

Load For Shear.

2, T——
Ja=0W.+ Cy9s 22 + g Lo
—3o+(o733)(45o)( )+(45o)(— =11.65 kN\m
Py=c, sz—+ps = (0733)(125)( )+(20)( 13y _ 2.96 kN\m

We, = 9a+10a= 11.65 +2.96 = 14.61 kN\m>
Rz= g, «Spacing = 11.65+6.0 = 69.9 kN _____ D.L.

= Weq + Spacing = 14.61 *6.0 = 87.66 kN ————— T.L.
R2=69.9 kN ———-D.L.
=87.66kN ——__T.L.
Load For Moment.
2, T—
Ge =0.W.+ C, gsb + gsé
=3.0+ (0.905) (4. 50)( )+(4 50) (— = 12.89 kN\m
De = C, Poi 22 + P Lo = (0.905)(1.25) (32) + (2.0) (52) = 3.31 k\m

Wy = Jo + P = 12.89 +3.831 = 16.20 kN\m>
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B3

For Trapezoid 1 Inclined }

2,0
C,_1_1(Ls\ _71_1(3.20\ _
a=1 z(T) 1 (_) 0.733 1}_6
)

_ % - 3.20 L
Ce-1_§1(% 1-£ (229 ) = 0.905 6o
For Trapezoid 2 H.L.

Ca=1_1(é) =1-1(ﬂ)=o.67
Ce = 1__( ) =1- (£ 0Y-0.485
Load For Shea,'r.
X L\
Ga=0.W.+ Cy gsé + Cy gsé
—3o+(o733)(45o)( )+(067)(450)(— = 14.30 kN\m

Dy =c, Py %" + Ca,psh = (0.733)(1. 25)( £)+(0.67) (2.0) (—) 4.14 kN\m

Wy = Ya+Pg= 1430 +4.14 = 18.44 kN\m>
R3= g, s« Spacing = 14.30+6.0 =85.8 kN _____ D.L.
= Wg + Spacing = 18.44 %6.0 = 110.64 kN ————- T.L.

R3=85.8 «knN---D.L.

=110.64kN---T.L.

Load For Moment.

7 L\
ge =0.W.+ C, gsé + C, gsL_

=3.0+ (o 905) (4. 50)( )+ (0.85) (4. 50)( =17.16 kN\m

DP.=c, p, Cepsh (0905)(125)( )+(085)(20)(—) = 5.21 kN\m

We = ge +Pe = 17.16 +5.21 = 22.37 kN\m>
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B 4 For Trapezoid 2 H.L. i
Ca=1__(&) =1- 1( )=0.67 "}

Ce=1- ( ) =1- 4 (£ 0Y-0.85 %

| 6.0
Load For Shear.
Ja=0W.+ 20C, 93——3o+2(067)(450)( = 15.06 kN\m
Po = 2Ca pop e = 2(0.67)2.0) (57) = 5.36 kN\m
Wy = Y9g+Pg= 1506 +5.36 = 20.42 kN\m>
R4= g4+ Spacing = 15.06 ¥6.0 = 90.36 kN _____ D.L.
= Wg+ Spacing = 20.42 ¥6.0 = 122.52 kN -————- T.L.
R4=90.36 kn---D.L.
= 122.52 kN--- T.L.
Load For Moment.
ge =0.W.+ 2 C, gs——30+2(085)(450)( = 18.30 kN\m
Pe=2 CopenZe - 2(0.85) (2.0) (57) = 6.80 kN\m
We = Je + Pe = 18.30 +6.80 = 25.10 kN\m>
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B 5 For Trapezm’.d 2 H.L.

Cas1-1(F) -1-1(£2)-0.67 ﬁ‘v
|

Ce=1- ( ) -1- 1 (&> 0y-0.85 6o

Q.

Load For Shear.

w
Ga=0W.+ C, gs— —30+(067)(450)(— =9.03 kN\m
Py=c, psh_- (067)(20)( ) = 2.68 kN\m

Wy =YGg+Pq= 903 +2.68 =11.71 kN\m>

Rs5= g4+ Spacing = 9.03 *6.0 =54.18 kN ____ D.L.
= Wgq+ Spacing = 11.71 *6.0 = 70.26 kN ———- T.L.

Rs5=54.18 kn-—-D.L.

= 7026 KkN----T.L.

Load For Moment.

—"
Ge =0.7.+ C, gsés =3.0+ (085)(450)( )=106'5IcN\m

Pe= Copenle = (0.85)(2.0)(57) = 3.40 k\m

We = Ge +Pg = 10.65 +3.40 = 14.05 kN\m>
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8- Draw the N.F.D. (total load)s S.F.D. (total load) and max—max B.M.D. For an
intermediate Frame (F), using ultimate limit loads.

R» Rif R> Ry

R5 R4 R3 t&q‘ 0.W.

Y'wfl
I N I N I S v

(@) \/

W 1 > area _ 4 (%(4-0)(2-0)) - 20

span 8.0
910=91e = 0.W. + zs;’;f‘ *Js = 6.0+ (2.0)(4.50) =15.0 kN\m
Pra=DPi1e = zs;:;a *Psh= (2.0)(2.0) = 4.0 kN\m®
Wig=Wie =9g+ Pa= 150+4.0 = 19.0 kN\m0°

We Sarea 2 (£(3.2) (1.6)) - 1.60
span 3.2
920=92¢ =0.W. + ZS;Z;“ *Js = 6.0+ (1.60)(4.50) = 13.2 kN\m
Pza =Pze= Z202% #Psi = (1.60)(1.25) = 2.0 kN\m’

Woq =Woe=9Ggq+ Pa=13.2+2.0 = 15.2 kN\m®
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83— Draw the N.F.D. (total load), S.F.D. (total load) For an intermediate Frame (F)

using ultimate limit loads.

1.5+86.25
129.37 kN

1.5+87.66
131.49 kv

1.5+110.64 %
166.96 v &'y

1.5+70.26 1.5+122.52 N J1.546.0=9.0
105.39 kN 183.78 \':a/q‘} _l
7
1.5+19.0
l - 285 l v J 2 ]5
_ (I) | | | | | | | | | ‘b' A
5.0
- X=0.0
00, L o O <«
g 0——rg.0—1-2.0- 1.5 —
208.04 kN T 822.4IcNT N
k'
=)
208.04 822.4
(=) =(2)=
N.F.D.
—0- =
129.37
&
3o
@ Copyright.Eng. Yas.ser. El-Leathy 2013 ..AII copyrights reserved. Load Distribution
Commorcil vee of these notes 1 not alowed. (it yesserelieathy.com ) PageNo. 797



3- Draw the max—max B.M.D. For an intermediate Frame (F)

using ullimate limit loads. D.L.

7L /='

max (+Ve) B.M.D.

Jasdl 56 Jueotl) &Y paan o
Frame Jl p3e e 3% o) 0¥ T.L. ssacd) 598
Ssael) gle Normal J) ;o &jaw S

________________ ~
/ N
/ N
et N 0.9+69.9  0.9+65.25
% o 62.91ww  58.72 kN
d N
% 1.54110.64 o
1.5470.26 1.5 +90.36 165.96 k¥ > 540.9+6.0 = 5.4
105.39 & 185.54 NN
y
l 1.5419.0 l
=28.5 \ /
| | | | | | | | | |
O \/‘b'
5,0
X=0.0 X=0.0
—» - O O «—
4.0 | 4.0 2 0—-1.5-
262.32 IcNT 588.55 IcNT
94.165
391.63
//
3038.24
-O- -O-
max (+Ve) B.M.D.
@ Copyright.Eng. Yas§er El-Leathy 2013 ..AII copyrights reserved. Load Distribution
Commorcil vee of these notes 1 not alowed. (it yesserelieathy.com ) Page No. 798



8- Draw the max—max B.M.D. For an intermediate Frame (F) TL

using ultimate limit loads.
D.L. /

Jasdl 3 Jrao) Yo pren 8 o (~Ve) B.M.D.
Frame J) p3e gle 38 o Y T.L. ssacd) 553 <4
Ssael) gle Normal J) ;o &jaw S
________________ Y
/ N
y N
7 AN 1.5+87.66 1.5+86.25
% AN 131.49ev  129.37 k¥
d N
7 1.5+110.64 %
1.5+70.26 0.9+90.36 165.96 kv "% 1.5*6.0= 9.0
105.89 kN 81.82 xv '0 q‘} _

0.9+15.0 2|5
_i|71?.5|+llllv %%)J
4

= X=0.0
=00y L & O <—

4.0 | 4.0 2.0—~1.5-
96.82 kNT 711.17 k:NT

-o- -o-
max (—Ve) B.M.D.
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204.18
825.86

303.24

-O- -O-

max—moaox B.M.D.
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Fxample.

—I1.0'-—2.50—-—4.0 ! 4.0 ! 4.0

Figure 1

Figure 1 shows a sectional elevation of a reinforced concrete roof. The roof
18 covered by reinforced concrele slabs supported by a system of secondary beams.
and Girders (G), spaced at 6.0 m .
It i8 required:
1= Draw a structural plan showing the pattern of load distribution.
2~ Calculate the equivalent working loads for shear and moment
For an intermediate Girder (G) .
3- Draw the S.F.D. (total loads) and max.-max. B.M.D.

For an intermediate Girder (G ). using ultimate limit loads.

Data:

— Slab thickness Tg -120 mm

- Live load = 1.0 kN\m®

— Floor cover = 1.5 kN\m®

— Breadth of all beams = 250 mm

— Breadth of all girders= 300 mm

- Own weight of beams = 3.0 kN\m
- Own weight of girders = 6.0 kN\m
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0.
|
1.0] = ?.60

\ Girder (6)
.50 4.0 ————4.0————4.0——'-2.50~
2:902.0-—2. 052
6,0 B1 B
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I
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N
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gS:pS

Gs=lesBo+F.C.=0.124 25 + 1.50 — 4.50 kN\m®

Pgp=LL =10 knv\m® -————- HL. Slab.
psi1=L.L.* Cosge =1.0+Cos 16'.7°= 0.957 kN\'mz——— For Inclination 16‘.7o

p8i2= L.L.«Cos 0 = 1.0 «+ Cos 13.5°= 0.972 lcN\mz——— For Inclination 13.50

9g=4.50 kN\m*| 5 | Pgp, = 1.0 kN\m*
Pgis = 0.957km\nt | » | Psiz = 0.972k8\nt*

0.W. of parapet parapet

(/7%

O.W. of parapet = (0.72) (1.0) (71.0) (25) =3.0 kN\m>

—l 70

0.12 \:
B Load For Shear. C
=1 2'89 %//////////%
L 0.52 4/ A
Ja=ow+Ys 2+ 9s Lo —6.0—!
= 3.0+ (4.50) (2.09) +(4.50) (0.52) = 14.74 kN\m>
Py = Psu% + Psir L,
= (0.957) (2.09) +(0.957) (0.52) = 2.49 kKN\m>
Ri= g4 +Spacing = 14.74 6.0 = 88.44 kN _____ D.L.
= Wg s Spacing = 17.23 *6.0 = 103.38kN ————- T.L.

Ry = 88.44 kN

= 103.38 kN
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arapet
BZ Load For Shear. =

e — — —— — —— — —
10’_
= oo R
l—6.0—

Ja=0w+ 9gg % + 9s L, + parapetl

= 3.0+ (4.50) (2°T57)+(4.5o) (1.0) + 8.0 = 16.28 IcN\m

Do = Psiz=2 + Psn L
= (0.972) (2'757)+(1.o)(1.0) =2.25 kN\m>
Wy =9g+Pg= 16.28 + 2.26 =18.53 kN\m'

R2- g, + Spacing = 16.28 *6.0 = 97.68 kN _____ D.L.
= Wgq + Spacing = 18.53 *6.0 = 111.18kN ————- T.L.

R2 = 97.68 kN

=111.18 kN
i For Trapezoid 5 c%_a m
Ca ="E’(%) =1-1(£17) - 0.652 R |

2 2
C. =1_§1(%) =1_§’(%) = 0.839
Load For Shear.
222

9a=o0w+ C,9s %=3.0+(0.652) (4.50)(4'7’7) = 9.12 kN\m®

Do = Co Psir 52 = (0.652) (0.957) (£17) = 1.30 ew\m>

Ry4= gq +Spacing = 9.12 %6.0 =54.72 kN _____ D.L.
= Wg * Spacing = 10.42 *6.0 = 62.52 kN -———- T.L.

Ry=54.72 kN

= 62.52 kN
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& Load For Shear. " %;5W

— ' 6.0 '
9a=0w+ g % = 3.0+ (4.50) (2'757)=8.78 kN\mm
Pq = Ps«czlg = (0.972) (2°T57 ) =1.25 kN\m>
Woy=Y9a+Pg= 878 + 1.25 =10.03 kN\m
Rs= g4 +Spacing = 8.78 *6.0 =52.68 kN _____ D.L.

Rs = 52.68 kN
=60.18 kN

Post
c;ﬁ o)
. _ by O N\
Weight of the Post = Volume » Density W

= (0.25+0.25+1.80) (25) = 2.81 kN

Weight of the Post = 2.81 kN

Note : Weight of Post can be nmeglected.

\«—1.8m
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Loads on the Girder.

s Girder JI ;S 4Bl abdl . aule algole

R1+R4 R1+R4

Rs +Post +Post

2.50—v0—"—40— —2.50-
Ri+Ry4 Ri+R4
R5 + Post +Post R5
L 0.W. Wi o.'w.i
2.50-—4.0 4.0——4.0——2.50-
' 12.0 !
2 area 4 (Jrn (£77) _ 1.45
Fpan 12.0
gj= ga,= ge= 0.W.+ 2 area * gs

span

= 6.0 + 1.45 (4.50) = 12.52 kN\m
Py=Dg= Pe- 2 area * Pgiv

span

= 1.45 (0.957) = 1.387 kN\m>
Wy Wy =We=Y91+ Py =12.52 + 1.387 = 13.91 kN\m>

91 12.52 kN\m’ -—-- D.L.

=13.91 kN\mv -—— T.L.
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max—max U.L. B.M.D. For the Girder.

D.L.

- max. +ve B.M.D. |

T.L.

T.L.

D.L.
| L

0. W.

Lo.'w.!
Ry R4 post

(108.38+62.52+2.81) «1.5

=253.06 kN

18.91+ 1.5
=20.86 kM\m'

Rz

97.68 * 0.9
=87.91kN

Ry

Ry post
(108.38+62.52+2.81) 1.5

=2563.06 kN

h'
Rs

52.68 0.9
=47.41kN

6.0»0.9
5.4

kN\\

.0—

A

488.07kN

286.65

A

0

“T.

| 2.50-
480.69 kN

135.4

11438.1 1201.7

T.L.
y T.L.

D.L

2- max. —ve B.M.D.

l DL l T.L }

o

1176.85

D.L T.L.

—

=

Ry R4 post
(88.44 +54.72+2.81) 0.9

=131.87 kN =131
12.52+0.9

l =11.26\m l

Rz Ry

111.18* 1.5
= 166.77kN

74

Ry post
(88.44 +54.72 +2.81) 0.9

.87 kN

Rs
60.18 * 1.5
=90.27 kN

404.14 kN

445.06

N

—g.0—1—4.

_295.76 kN

2563.8

324.34 37875 388.09
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max—max B.M.D. For the Girder.

445.05
N
/ \

1143.1 ;201.7' 1176.85

S.F.D. For the Girder.

| ] =~z B
o. W 0.W. ]
—% F—
R; R4 post Ry R4 post
Rz (103.38+62.52 +2.81) 1.5 (103.38+62.52+2.81)%1.5 Rs

1171.18* 1.5 =253.06 kN =2538.06 kN 60.18 * 1.5
=166.77kN 5 =90.27 kN

13.91» 1. l

_ < 6.0+1.5

l =20.86N\m 9.0 eV

4.0—1—4.

475.052 kN

310.72

112.77 90.27

278.84

362.28
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Fxample.

B’ % 2] B B 4 {{ 2z % B’

b
3
L
o]
=

2.8—*'*2. 0>|<20>|

- =" Strip 1.0min the slab
h -7
L 2

Y=Y+S M
(—X-.: x‘S (kN)

Lias ¥ 500y Ul oda
olacs 585 oS0 of

2 = Wao L' |emm)
8h

Data.
ls=0.12m s F.C.=1.50 N\mni * L.L.=2.0 N\mvm

Spacing = 6.0 m s 0.W. = 6.0 kN\m 0. W. = 3.0 kN\m

(Frame) (Beams)

Regq.

Draw Internal Forces Diagrams For the Frame.
( Case of total Load only)
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Wg = tse8y+F.C.+ L.L
= 012425 + 1.50 + 2.0 = 6.50 kN\m’

Wg = 6.50 kN\m

L=10m s h=3.0m

Y - wz*L _ 6-502* 10 _ 32.5 kN\m

Y-Y+S = 32.5+6.0=195 kN

2 2
- ws;LL = 6-50; ’00 — 27.08 kN\m
8 *J.

X=XxS = 27.08+6.0=162.5 kN | X=162.5 kN

—2.8—

B1 _._.__..I._._.-._
— |
|
— !
|
= 3.0+ (6.50) (22—8) =12.1 kN\m i
|

Ry_-12.10 x6.0 = 72.6 kN 6.0 ||Br | By

|
|
Ry =72.6 kN |

—
|
|
|
|
|

S N IS N S

Plan (1-1)
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72.6+ 195 kN
72.6 kN _ 267.6 kN Ry Ry+Y

l 6.0 kN\ml

T 162.6 kN

~=.8—

72.6 kN 72.6kN
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Fxample.

Figure 1 shows a sectional elevation and plan of a reinfocred concrete shed.

The shed covered by reinforced concrete slabs supported by a system of secondary
beams (By) and Girders (G1& Gg) It is required to :

1 - Draw a structural plan showing the pattern of load distribution.

2 - Calculate the equivalent working loads for shear and moment For
secondary Beams (By) and Girders (G1& Gs) .

8- Draw the N.F.D.(Total Loads ) , S.F.D. (Total Loads) and (max-max B.M.D.)
For Girder (G1) only, Using ultimate limit loads.

Data: - Slab thickness s —140 mm

— Live load — 1.5 kN\m® HL. projection.

— Floor cover = 1.0 kN\m®
- Own weight of beams = 8.0 kN\m
— Own weight of girders = 6.0 kN\m

Level 2
G2 i G2 (supported on G¢)
’ v

| 2.0 | 2.0 | 2.0 | 2.0 | 2.0 |

Cross—Section (X-X)
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20— 20 -1 20 1 20 1 5o
Cross—Section (X-X)

| 2.0 | 2.0 | 2.0 | 2.0 | 2.0 |

Level 2

| S,

-~
\
\

TR AX

I o IR

(I

[

(I

[

[

[
F—————— }
-

[

[

(I

(I

[

|

|

|

|

|

|

Figure 1

@ Copyright Eng. Yasser El-Leathy 2013 . All copyrights reserved. Load Distribution
Downloading or printing of these notes is allowed for personal use only.

Commercial use of these notes is not allowed. (www.yasserelleathy.com) Page NQ- 214



Solution.

5

L

%/ 2\ ' S

2 3 7

2 3

A N N T T~ . T T T T T 5
3 o |

llllllllllllllllllllll mmm

7,7 pii

o

_ S _ Q l S l S | S | YWM
aN o3




1 - Draw a structural plan showing the pattern of load distribution.

s e Jlsb ¥l pacy ool qulie puw) gobille 43801 JIsb 3G plan J) a,f

—@0D—— @.8) ——2.0—— @89 ——(2.0)—

Q

T

2y I N

\\\§’

2

N\

I\

N

»

gS,pS

Jg=Ts+Bo+F.C.=0.14425 +1.0 = 4.5 kn\m

Pg=L.L =15 tn\n® -———- HL. Slab.

Pgi/=L.L..Cose =1.5+Cos 45° = 1.06 kN\m'——— For Inclination 45"

Pgio=L.L.«Cose =1.5+C087.12 = 1.49  kN\m'——— For Inclination7.12°

9s=4.5 kN\m*| s | Pgp=1.5 kN\m*
Pgis =1.06 xn\nf| » | Psiz =1.49 kn\nd
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51

For Trapezoid
Ce =1_21(%) =1-21(%) = 0.665

2 2
C. =1_§1(%) =1-§’(%)= 0.85

Load For Shear.

22

Ga=0w.+ Cq 9s Lo = 3.0+ (0.665) (4.50) (2.01) = 9.01 kN\m>
Po= CaPsiz Le = (0.665)(1.49) (2.01) = 1.99 kN\m>

Wy =90+ Pg= 901 +1.99 =11.0 kN\m

Load For Moment.

Je = oow.+ Ce gg Lo = 3.0+ (0.85) (4.50) (2.01) = 10.69 kN\m>
Pe = Ce Psiz Le = (0.85)(1.49) (2.01) = 2.54 kN\m>

We = Je +Pe = 10.69 + 2.54 =13.23 kN\m
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73

B
C 1:0
1.0 1.0 1.0 1.0 -
1 ] ] ] —2.0—
—\\ /] —\\ /1 T
o.Ww. ho —2.0—
NI N ] T
Zo 2 2 2
N N 2.82 o, 2.82
N N A
\l/ \|/ l/
Vv Vv — v \ —
l—2 0——2.0—+—2.0—-—2.0—-—2.0—' \\
sl ¥l ol &3
w2 Wi W2 sl e o bl
7aY 7ay sl pasy goliier Loy o3 13
l—2. 0— 6.0 l—2 0
/1 [\
’LU1 2 2+1
T 3 area ;- (5 )(1.0) - 0.50
span 6.0
X
2(La2e1.17
> area 2 - (2 ) —0.39
span 6.0
Load For Shear = Load For Moment.
Z N T 7
Gia=91e =0.W.+ i;‘;;“ 1+95 + Zs;;:“z*gs
= 6.0+ (0.50)(4.5)+ (0.39)(4.5) =10.0 KkN\m
P1o=Pre = 2252 4Pep + 22752 24 Poi

(0.50)(1.5)+ (0.39)(7.06) = 1.163 kN\m

Wy =Wie=91+P1=10.0 +1.163 =11.163 kN\m’
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We -
> area E1)(1.0) — 0.75

span 2.0
> area & *%° 17)
—pan = £ =0 = 0.585
Load For Shear = Load For Momendt.
yau A4
920 = 92¢ =0.7.+ i;':;a 1+9s + zs;z:aZ*gs

= 6.0+ (0.75)(4.5) + (0.585)(4.5) =12.0 kN\m’

Pza=Pze= Z22% 14 Pon + L2722 24 Poiy

(0.75)(1.5) + (0.585)(1.06) = 1.74 KkN\m

Wog=Wsoe=92+P2 =12.0 + 1.74 =13.74 kN\m

Reaction of gireder G 2

920=12.0  Giq=10.0M\m  92a=12.0
C— A-—|

%Rzp: 54.0 kN

Rsp= 54.0 k~

—2.0-—6.0 2.0

W2q=13.74 Wi1q=11.163 kN\m W_2q=13.74

C—1 rl

%Rz T= 60.97 kN

Ror=60.97 kN

-—2.0-—6.0 2.0
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Y

Bl abo)l) e
N/
l—2.0--—20--—20-—2

‘,.‘i.éf cantilever girder JI ;SJ 4 ablo abilJ|

Y area (L+2.01042.01)
= - 1. 0 ’
span 2.0 2.0
N
R _
& ) 2]0 | 147
area 2 (L+2.83+1.17 :
2 = —£ =117 - i
span 2.83 :
| -
l//
| 2.83 |
L +2+1.0 1l
> area _2(7**-) — 1.0 )
span 2.0
—2,0—
Rz Rz
y W3y
] N %
2.0
' Wy Q Wy
- X2
l—2.0—l—2.0—-—2.0—-—2.0—-—2.0—
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w1
Load For Shear = Load For Moment

yd

91 =0.w.+ zsg’;;“ « Js = 6.0+ (1.01) (4.5) = 10.545 kN\m?

Py = Zarea g o= (1.01) (1.49) = 1.505 kN\m

span

Wy -g+P = 10.545 +1.505 = 12.05 kN\m

w2

Load For Shear = Load For Moment

&

92 =0W+ 2222\ gs= 6.0+ (1.17) (4.5) = 11.265 kN\m>

Pz = zarea . _ (1.17) (1.06) =1.24 KkN\m

span

=9 +P = 11.265 + 1.24 = 12.505 kN\mv

ws

Load For Shear = Load For Moment

<

g3 = 0W+z;’;e“ 9s = 6.0+ (1.0) (4.5) = 10.5 kN\m>

Psg = zarea 4 0 _ (1.0) (1.5) = 1.50 kN\m

span

Wg-9+P = 105+ 1.50 = 12.0 kN\m’
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max—max U.L. B.M.D. For the Girder. (4

- max. +ve B.M.D.

60.97+1.5 60.97%1.5
TT T =91.456kN  =91.456 kN
0y C D 12.061.5 &e
‘,‘.‘J;@ Yi18.0 Y\ % R
_ R %
90 L
\q‘%‘:\ 6; “
2,0 10.54540.9 \ Tl 10.545 0.9
] 9.49 kw\m o 9.49 EMm
2.0 2.0——2.0—-—20 2.0—!
181.49kN 181.49 kN

2- max. —ve B.M.D.

ol -48.6 kN  =48.6 kN

~ o 105003 N
- Y945 V¥V _ -~ X
_ 6*0‘1\"“ &, % ‘%

oY % 7,
¥ op % n
MNad ARG
12.05¢ 1.5 \O £ To® 12.0541.5

2,0
] 18.075 k\m X 18.075 kN\m

54.0 0.9 54.0+0.9

| 2.0 2.0 | 2.0 | 2.0 2.0 |
122.89 kN 122.89 kN
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max—max U.L. B.M.D. For the Girder. (4

36.15 S262.23 4 36.15
oy AN
P
N <
UL S.F.D. & N.F.D. For the Girder Gi . TT g
>
T T

60.97+ 1.5 60.97+1.5
=91.456kN  =91.455kN

12.0+1.5 /\v"

5 v 7180 V ‘S
r Q‘*’*\é\& %,
o «\‘«’ (A5,

2,0 12.05+1.5 A\ S 12.05+1.5

o
] 18.075 tw\m o 18.075 knm

2.0 2.0—!

198.667 kN
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