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I ATA:

fcu= 250 kg/cm? (After 28 days)
fsy = 3600 kg/cm? (Steel 36/52)

Flooring Cover = 150 kg/m?

Live Load = 200 kg/m2 (2S)
= 300 kg/m? & (lul - o)
WALLS :
Wt. of Bricks = 1400 kg/m?3
Wt. of Mortar = 2000 kg/m3 ( TWO sides , 2 cm each )

o ¥ s Legia IS clans - 3 laall e lens

Number of Floors = 13 (Basement + Ground +11 Typical Floors)
(LSie 55 V) 4 )l + i)
Height of Basement Floor = 3.50 m

Height of Other Floors = 3.00 m
# Residential Building in Cairo 3_alall ddadla, - S e
# Moderate (Medium) Density of Soil A3 Ao sia aandlil) 4 3

(s beral) Jikall) £ LA Giguia G gia £,00 (as o panldl) iguia  #
(sl jiall)) £ LAl Cgmia (e e Y, e gl o sl o) cgada | #
Net Bearing Capacity of Soil= 17 t/m? (At Foundation Level)
(DYl dada o) i) (g die 8lal) 4y 53l Jasd alga)
For "Working Stress Design Method" :
fco = 60 kglcm? fs = 2000 kg/cm?
fc 90 kg/cm? qgc = 7 kg/cm?

gmax = 19 kg/cm?
o= As'/As= 0.0 (for Slabs < 18 cm)
= 0.2 (for Beams & Slabs = 18 cm)
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¢ L !
O s 58 5 Jaall) aladiiaf Lails Juady pUadY) aS) 5 (gal5 Liagl g ¢ cllal) 8 pUadl &igan galid
prandi 2ie Y (Ultimate) gl el Jlaal ) el gl ase 9 (Working) sl Jlaals dylad)

. paliad) B A0l (5 g8 Mo aay cileUadl)

Basic Calculations :

WALLS :

12 cm thickness : oalull 4 5l Caial dla Lol sall mlavall jiall (35
W = 0.12x 1400 +0.02 (2000) . (2) ~ 250 kg/m?
25 cm thickness : okl & gl el Tl gall mbassall il (35
W = 0.25x 1400 +0.02 (2000) . (2) - 430 kg/m?

. (hw) Biladl gldi ) (a4 e (o 20 Y Lailall e (dshall il 05 lual

hw = h (floor) - t (beam) 8 S Aol 51 J seae L) =
i‘

hw = h (floor) - ts alind 3 38 (9238 pdle A3 o J gene Lailall =

For Beams witht = 70 cm , Floor Height = 3.00m :
Ww (12 cm) = 0.25 (3.00 - 0.70) =~ 0.60 t/m'
Ww (25 cm) = 0.43 (3.00 - 0.70) =~ 1.00 t/m'

For Terrace (Cantilever Slab) :

O Yo dalual) lu Al e (ol All) 4 gShll adadll (Parapet) 48l 5 5ol o oS o Ladla Jaady

wl = 0.12x0.70x2.5 = 0.21 t/m'

Lind @l g ¢ Aaliall 55500 (558 oI oyl die Jaa il oty 1 il g
Al ) 45 SL0) daliss aual &y gl Cauad dlass lae Jails eliyg Sl oLl
w2 = 0.25(3.00 - 0.70) ~ 0.60 t/m' o (6~

]
=]
~

w (edge) = 0.21 + 0.60
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Steps of Solution J—>J| vls-b>

el g S & g il Ay Sidl sall (Statical System) Sy aUaill a8 b Aol
<l S (Sl sl X ¢ (Flat) 4. Y 5l (Hollow Block) clbac! cild 5l (Solid) dieas cuils
LSl 38 5 aae s el Ble ] e ae Ay jlesal) cildlaiall g ) anll Caes

d gac D\A.a\)_\.\MSL;JLu.d\eu)]bu)\qduL@_A)Lusnhm‘ﬁ\ewbu)uM\uaudAcLaa\u&u}
JL@A\)).\.\SMJJ.\).\)J::)&LA.\UJ)ALdjjnadh‘)j\);\u&my&ﬁ\@ajjﬁyc ;u\j\)_m
\JSA Lgﬁ\ofs‘_;s(gh:uaﬁ

DAl A I Jleal¥l 5l cans (A 5alS - cpala) <l - aal g sladl 1) Gl Ja a3
D (penl lliad 2L axal) AN Al ($8a5 Cumy (tS) LAl i i Juady

A A A yAN yAN yAN
One-Way Ls Ls Ls
Is =
Slab 25 30 35
TWO_Way Ls Ls Ls
Is =
Slab 35 40 45
Cantilever Slab ts = Lc/(10 - 12)

t Ul o9 @iVl wllaeVl is1 wsws
A A0LA3 a5 s ¢ A sl ALY AT Y 6 Crent Alaae A0 Ledld 5 4 0K ALDL 3 ga s Alla 8
(A sy Tk 55 ) S0 Sl sl Ledla

A OO Y (Sean Y e (Ledld Daad) s 4 oSl Guiladll AT G oAl 50l ) Juali Y #
Lagin 38l e (Torsion) ¢ sl asie casn ) OSas Lagin 3eluall (8 0

Lk Leiilas (gl 80 23 15 i (Deflection) as il Gl o) sa) 0o 30 oS 303 Y & Y #
) ?‘Aﬂ\ Gl ¢l Y aalall pe g .J)SS\ Clalbaial

Jals (Simple) oladl sl (b JIS5,Y1 A Ll (o Daadll U mas panall o Jony
&5 (W L2/8) o laia can s clindl o e gapanad iy 51, sl 5T e (Continuity) Lt ) i
. zoSa ddiai g Jae abial 1 g glaaly sl mludll Fll ga ) &
8 Al elindl o g e (Ol o el (5 glall 3aall 5 g 5 Caan) Jaa 138 3D o8 il

eﬁulﬁ(u\fﬂ\))JLS)S\m&@ﬂ@u)ﬂ\tw)g@_ﬂ}\céywhbb_(g_w\)qﬂ\)).iS)]\
W?%J&JY\@&M\@}}&f&}\mijuc_uag&m;ﬂu\c«@Y\

OSN3 s pmaadl 2581 ilalae (0 Jlaa¥) a5 55 lalae ol Cpaladl) Gl Aaadd) cilladll any #
JS 1) (Grashoff) Cassls ilalas (e legdsn 5 ¢ o/paS 00 v e Jil AL e sl Jasl)
CTelaaS o Gl 5l e ST all Jaal
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oL o = 05r-0.15 L paal) 3gSll Wk i
Ls B = 035/r (el sadl oladl 3)
()l il oladl ) B

o = r*/(1+r P cigdl g (llaal Bk

B = 1/1+rh) =1-0
pasddliycan e e JB Y laie Lo guie Jangl ooy obaall &) 90 5 Cilalaaldl U Al
a2 Jlaiay (F. C) den 33b ) cany Alall o2 8y, Az )Y LB cand ) 3ala 5 o peall il 5a
Y ae) ¥ e clalaal) cladl sl eluill 5l Jay Y1 Juadyy . (Tp/paS V0 r (dsa) Jajyam Vs
Q}huyw;\'éd\:}‘)é\Lg&ﬁuauls;“}dlm@&}Lﬁ}\}b@)\)@bhﬂ@@\a.JA
 zebell s KU g Taa

O A &y ¢ Adind 4l Alala 3 308 2 ga g 50 AL e 5 jilie 36y Jlae Lails da g Alla 8
Dty Flad £ ¥ aae a5 AL b Gl 23 ¢ AU e (/M) § e JeaS aiilia) 5 Lailal)
AL el e el S Can a8 " e ae) T 1 VY

e & )5 deaS Al 5 (V,04) & Lilal) wgﬂ(ou‘mwj@w\u@amj
Lyl ) 5l Ala) pa ¢ AL

D Jall alatiy Aggad AWIS Jgaa B Gaalady) cld UL Ja (el (fag
(Working) il Jlas/ 4és ybas aanaill Uls 5
No.] L |Ls| r |ts JFC|LL|walljws]| o [ B | Ma| fc [ k2 | Rft/m' | MB| fc | k2 | Rft./m’

S1
S2
S3

(Ultimate) 2sisll a¥ia Jlasf 44 by apaaill s 45
No.l L |Ls| r | ts | FC| LL |wall wsuI o| B Ma|C1| J [ Rft/m' fMB|C1| J | Rft/m’

S1
S2
S3

ol AL Jlaal 2358 Dt UL sl (b)) 3300 (0 51 ) yms SAT Jpin &) (S5 #
Jasad s G (asall (A Jaall - Gl LESAN Jaall) oo Jlea) s2a 5 . AladLlL Aassall il oS
G @bl a5 Laa 5 S0 e ¢ 550 (Uniform) aliiie Jea I dafie 5 (o jaie 4 e deall J<
LtV a g ey alll (558 il (3 S ST Al e
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Loads on Supporting Beams

B2 Shear Moment
® ——
I\\ //‘ Long | Short | Long | Short
5 \> ________ // ﬂ St
AN
// \\ S2
|/ \‘ )t S3
L
o °

s o laS Akl Jaall JSE LW g saill C0lalae Ol g e

Beam (B1) : A5 e 4iDlalaa aid g ¢ Calle JC50 Lia Jaall
Coefficient for Shear = Ca = [ = 0.50
Coefficient for Moment = Ce = q = 0.67
Beam (B2) : D Oilaball (e ana Alae a5 ¢ B yaia 4l S5 U Jeal)
Coefficient for Shear = 1-1/(27r)
Coefficient for Moment = 1 -1/ (3 r?) (r=_L/Ls)

PO ¢ U aie 4l f Gulfla JSd Jaadl S &) gy
Load for Shear = Ca.(Ls/2).ws t/m'

Load for Moment = Ce.(Ls/2).ws t/m'
= 1 Lotie o il dudi o duols A g Eulialf Jast) Hf BaY

G LaS J g Jas Al gl bl Sy g
(Working) cbidill Jlas/ 44 Loy aranaill s 4

No. | L |ts|rciL| (9% | ws M fc k2 Rft./m’
SC1
SC2

(Ultimate) sl o¥ls Jlaa/ 4d) oy pacaill s 4

No. |L|ts|rcee| §9% fwsu | mu | c1 | o | Rim
SC1
SC2
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: slisvil piw) o0 (NS pus il Ll S
. (Working) cdidilf Jlaa ¥/ aliiicls b 4 4S5 aus il Clolwa of 58] g0 cuny =
I

I i 1
- I et 1 - — | T i e I
As' = As [ I | N A
(HoOK) 4S5 S gelusill o | i-z
L | As'= As
\ ( 1 1
H'A)d e Ma VY
\ 4
Stage (1) : Uncracked Section :  ( Neglecting Rft. )
_5 3 4
I(g)=100.ts"/12 cm ws Edgeml, Load
f (ctr) = 0.75 (fcu) 23 kg /em? I
Yt= ts/2 cm
[ Le  J
Mecr = f (ctr) . I (g) / Yt
Stage (2) : Cracked Section : (n=Es/Ec=10)

& paall 280 (o) -T-0) il ik () +) Al 4 slose SN Gl die (1) Apeaill gind
Jaall 445k s (Neutral axis) dabil) ) sae Jsa dalusdll J5¥1 o 3ell crun =

Snv = 0.0 2l dalie aje = Lkl dalis o e

— 100222+ n.As'.(Z-2)=n.As.(d-2) - Z=---cm
I(cr)=100Z%3+n.As'.(Z-2°+n.As.(d-2) cm’

K = (Mcr/Ma)® (Ma = Applied Moment)
Ife)=K.Ig+(1-K).Icr cm® (Effective Inertia)
[ Note: Icr<Ie<lIg]

Ec = 14000 (fcu) kg / cm?

Ecle= --- kg .cm?

A (all.) = Lc / 450 cm

A (act.) = (w L*/8 + PL%/3) / EI < A(all.) (SAFE)
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: pdend| A LML (>

(ZL=L1+L +L3)

H ~ XL/25
(']

L1 A

 — =

wl = w3 = tS.'YRc+F.C.+L.L. t/m2

w2 = (s +0.07) .ygc+ F.C. + L. L. Cos 6 t/m?2

Simplifying :
w2 '=][(ts + 0.07) .ygc + F.C.] /cos O + L. L. t/m2

Jad¥) 2505l (8 T 8 Sl o a0 ¢ 4880 5 5e L) 5 5eS S ) g oy llal) A gl

w2 v
wi wi
L TAIOND |‘H‘H‘H‘H‘H‘H‘H‘H‘H‘H‘H‘H‘H‘H‘H‘H‘HHHHHHHHHHH“ O
JAY JaN
L1 L2 L3
4 4
?Fn R2,f
2Okl gaa) aladiad 210 (Deflection) asd il clhlua o) aY g

pe Saie ddlaa o5 Cus (Elastic Reaction) ouall dadll o) (e a8l Glas oy HEEL
dilaie vie pliniV) pje 4l Caniy ¢ Jea adl e aland Zaludl s (B.M.D™) sliaayl
sadae uall el s 46y yk @l ghady aiie s LaS ¢ (a0 bl H';)fu_msi
(Conjugate Beam Method) aub 4é 5 el 5 ¢ LiSsiliul

A=(B.M. of B.M.) / EI

(o Wy Lagibosn ¥l Sl R ¢ Lagd i i) e Cigme (S qaant Jae 2 Al
D oob LaS (DS g - AT aa e (sl ol Dl (sl SLE /2) QS

w1 w2' —wi

T
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: (Flat Slab) « Vab\ >g>9 U

a2 0n JS iln s ¢ AL Jas a2y Gl (00 ¢ 3 (Flat Slab) & a8 Y Alad am 5 Alla b
Al A 5 4 5Ty Ll Ll sl cliny)

Approximately :
M (+ve) = ws.L,2/10

Use Mesh 7#12/m’ Sia
M(-ve) = ws.L,?/8 (Top & Bottom) Ligle g Lliew 480

Aty 4 eSO AU e 1315 e elinil g 5o adally i ¢ J5Y N Jlea lida Liiall s 2ays o
C52ac YL B il Ledlia)

Due to Earthquake :
max. M (+) = --- S M (+ve) | OK (55S0) 350l 4 ke

max. M (-) = --- (338 0) 2 penll 38

M (Design) = M (-ve) + M (-) EQ

ld g ¢ bl o all 33 5 G Ao pin sall AN (o ST b duas daliae ) plisis sl (o
A3 Aslas saly 3 lacais ¢ ASI Callad) o el ey Qs Ada300 A5la o (gl il

A (As) = As (req.) - (7#12/m’) — Use Additional Top Ritt.
Mesh 4 #16/m’'  Ma
saac Y (Sl (48 Ly gle Als) ASuid
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L/ (12 —»14) 5 paisaal) & sasll L/10 Lysesl) & paslt
L/5 L glS) & yasll

&lwﬁmﬁﬁésh\gﬂhuﬁ'ﬂcLﬁh;\J;M\SJAﬁ\éADQGEJAN\SJAﬁ\dAﬁ&YJ
_LJSEAKJJM\SJASS\JMMMAN\SJAS!\MQM&J
_e.moi jii~ ) BJASLQTL%QJM‘XT(LAMJ
a‘).\.n\_m&_u.u_tﬂeuv &uj\ua‘)ﬂus.u} u&}[\)dﬂdu\fﬁ\ dAQL;}JJ;\}J\LJS.uMM#
Q}SQ._UH\c\.\gdu&u\}u@ﬂ\uhdﬁ@m@cij‘ﬁdg(dﬁw\}g\ﬁ‘ﬁ\)u\;.:sl\és
el J ) i e

a3 o805 ¢ Aaliall Lila A (aaa / ) CilixSa 3 AL 504 ) Cand & Sl Bae 8530 30 o2
el o ) ALYl @lld g ¢ (Al A (e 48K SISV 8 ) zaluill o (e A sale d3aS i 65 gl
_Mjhn’écha;j'&ﬁﬁ\bojﬁ

Slauy Lailall Sy a8 @L\A\Lﬁl;uaﬁm(eu\“c')}T(M\Y)M:Jba)qﬁ\uaﬁuaﬁeﬁq#
sae st el vy afﬁ\)mjdu;\g_m;euYouaﬂafsemuﬁ}(e.u\V)M}LM
()\-me.u:ii j\v~)dj.3w).\5\€.\5‘5j‘a)‘\5]‘

e Las b il Aol Juady g a8l (Statical System) (LY ALl oy e ol oSl ol o #
@MMYD%;@#\oM}_W\J\u\)A&“@}Fc@sﬁ\ﬁ\u\)&\dsea}ﬁw\é‘\dw\
el et ) e de g A s A sthaall 3 5aSl) (180 20a3

OS5) (5 AT 858 Jad 35 om0 S 5 Jan Lale o 25 (S D5 Land 005) Lo i S Ja s i
(05) 5580 Ja Ji V51 (517) 55a80 da e 2 ¥ s ¢ (S b17

el (D17) a0 Jad 2y e & it (B5) 3eSll e Jlealy) qumi Jall (i 5 & Sl
b5 : (25 x 70)

6.42 Ja JeSig o Lo Hla 5 Sl <G a5 LS
2.271 3.03 2.88 l 3.51 3 a8l s dau g ¢ i il el a8l L
iy (05) 3l aa 4 (D17) A,

A A A Jhauyiadc(Rb17) dadl o) lgle
J<s Je (B.M.D™) sliai¥l o 5e

PSR ENEPPR R WS

A A A

s 5 5aS (m ol el a5 2003 55 Cam (6 5AT A yTay Jadl ¢ shindy (ppannadll (e dllia s
UASLQG\-UJJ% SN s ¢ el o (02) oAl 8aS e 55 5 ¢ 5 n8e Lela (S (1)
ay .. (b3)
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P S LaS ) Sial) gal) s ey A Ui 80 LaS el paSl) a5 JUall o A oSy <
PR 2t Jlia
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;< sl Ja A8
£ ¢ A pall ALY Gkl (e Ak (sl Ty i aS da
(3M Equation, Moment Distribution, Slope Deflection, Virtual Work . . . etc.)
AR 5 S el okl Gash e
2 0a 88 daa (e

Own Weight = b.t.Vse t/m' 580 s 2 Y
LY 5 e Lilal Jon 1 LG
(A S = cpaala) il - a5 sladl cld) AL Jan ¢ MG

s s adl (S Jaall g (adll LS Jaad) ol (paalad¥) cld AL Al 8 o) ys &=

o Ml 5 ¢ 5 aSl 3US ) Jladl 553 ) Slas L3 (Load for Shear) g=ill (Sl Jesll ardiny  #
LA B8 e 5 5a) Jad o) gl 3 gealdl o 5 5a8) Jas gh 5e8) o il 5 58

s (B.M.D™M) clisi¥) o e (K5 au ) B (Load for Moment) asall (8Sall Jeall aodiyg  #
(Sl Jaall anding of (Llsal £ 51 ¥ e 3 jlee 5 4080 D) ja Line s b (S5, 5 Sl
cdad sl g Jas o s A gl elly g ¢ Gl (ASAl Jaadl e B2y o g 5ell

(Coyaiall ans JS5 5 caliial) IS Jeall) Tl Galeall e s 23 8

Example :
3.62
1.84 1.71
2.17 1.96
A yay A
1 3.80 m o 170m 2.85m 3
(Moment Distribution) 4é: b 2/as35ul 5 el a2 sdive ¢
(D. F) 21 = 0.545 (D.F)23=1-(D.F) 21 =0.455
Solving for Shearing Force : (use /oad for shear)
Mz1 = (FEM)21 + 0.5 (FEM)12 = 3.32 mt i)
Mz23 = (FEM)23 + 0.5 (FEM)32 = 7.56 mt s
.. M2 = 3.32 + (7.56 - 3.32) (0.545)
= 5.63 mt
OR M2 = 7.56 - (7.56 - 3.32) (0.455)
2.01 7.40 4.49
& i i S. F. D™
4.98 0.873 4.00
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Solving for Bending Moment :

(use load for moment)

(OK)

| ——————— ]

M21 = 3.92 mt D
Mzz=821 mt
.. M2 =3.92 + (8.21 - 3.92) (0.545)
=I}6.26 Mt
OR M2 = 8.21 - (8.21 - 3.92) (0.455) e
6.26
T ] A B. M. D™
1.42 503
DESIGN: Beam Section (12 x 70)
Working Ultimate
(fs = 2000 kg/cm? , ot = 0.2) Mu = 1.5 x 6.26 = 9.39 mt
26x10° . 1
66 - k| 8:26x10 44 9.39x 10°
12 250 x 12
ki=0.29  fc=72kg/cm? (OK) c1=3.73 c¢/d <0.44
ke = 1770 J=0.792
As = 5.36 cm? As = 4.99 cm?
P———————_JUR A NN A Y ______
| /
|
|
|
| —
| e | 1 | D " T =1
! ' | ' !
cse VY # Y
sse VIV # Y \
osaal) adl &y s
CuSa VU# Y
Je VT # Y
Jee VU # Y

a7medal3isawy@yahoo.com (+2-01003932408)

Page (13) of (58)




: (Wide Beam) a.au =)l Ol oS)l AJl> (o9
. (Hidden Beam) & shaall el eIl Loagl <l oSl o8 (o

M s (dyslial) 5l ALY Apalad) 5l (e DL daliae 48y ylay 45 gdaall Ol el Jleal s 23 #
(L. L) 0es (F. C) 0o il Jasll (il ie jliieV) 8 4 gdaall 5 a8l (i e

slab ' 51

slab 'S¢
w = 0. wt. + load from slab (S1) + load from slab (S2) + (F. C + L. L) x (B)
e 4l ) G zling s ¢ eliniW) a5 A glial CAIS e Bead) () A3 ghaall B el ¢ Und aranat vie aa g 13 #

L}&afﬁ\gbm"&fﬂ\wcﬁkjwcw\em

Lol iad Jal) Ak dlows Jiay A 585 ¢ (aus 1) oty 5 el e G glia ales WSy dlaws il
s Ll A e B pdlae 4 )Y 3 Saal 2 Jadh 45 giaall 5 peSll 3 sa g dihaia & Cus ¢ 4 )Y
LA gal) Jiad el a0y s0 ¢ A gall ddad 533 S0

b Y
w, FM \ [
D g0 [oew i
Ly e
Lyl B
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s gemtall) ala Al Wi Ja
sl Jall (e Jang Lae ¢ ol Sl ladll (e € 2ae dag ¢ 1S ala o slhaall Coid) mdaisa (S5 38
A5 Jlea¥) il cnd i) Jad Ll Ll AT | (B e g Sl ok By )l aidl (Manual Solution)
. (SAP2000) geebi s alaaials ¢lld Jadin g ¢ i suaSll lea e
Ll yualiny cdlant <l yuns Jao 4S5 ¢ 588 pualied Jall de ju 53 saeSl) aladinl & jaae (e #
Qg VA Ol ye s e Aeadieaddl 3 gall el 2 5 JlaaYl

Lol o) S35 @l g 4l aditos) o 53 500a€IL als o5y (31 ol G 4 Fage (5 A0 5 30 llia
e J3Y 05 Lol Jleal da slaal il Al Jel) sl saee ) il Lol i) e J seaall

L ponall Sl e QJSSQ\)ASS\}QLLMMJ‘A\%MQT Jall (55 sl aladind Cse s #
Oe BN Bl (s Jae S 81 (Ll ST L Jall 0550 Lo Llle 1) jeaiall il gy
- sl Jall il

b e Aol 1) Jlaa¥) il cans  pStall yoal) il Jn A L Lad 7yl o
. Ateely Gilld) g sl Eua (SAP2000) (L) Julal

Jall & gdad

malial) s (3 pha e il g yal) LY QU Laid) &by (AULOCAD) S 5isl gealie 8 |

) LSl 5 bl Ll Joghad g cilalaall i s 3aae Y] uigd 1 Jia ¢ Lgaling Y ) 530 3
Ladls ¢ a1y pslaadl Jashd g (&) L L sladl slansd - Sl culilas - el yasll #3lai - peluall
3l Jiias aly o ool s, aid) (e Juadie (S ala i aludl of Gus a1 (e alid) b gl 4 )
LSl G el il Galadll daf e oy s ¢ Lah aa) 5 dady

O il (. Bele (ommly | By 5f S 58 (53le ) s (sl Badlate A5 Tahad oy [y

e Lans yig ¢ am O Qﬂ}@m@mmq\smw,ﬁ}:@g@mjﬂuggio\jxi
ol ALY ol Lo s yie SN A0 a5 ¢« DU "Grid" aub (Layer) daid

Cun IV @l (A il pu i o deady g ¢ Jea) A (o w5 ralia S ) 308l daglad Jan |

alie e iV (S Gl ) els )b a8 g A0 da plad JS AT 5 ¢ Aas ge LSAY) aes
J# Jae o4 o5 (Tools—Draw Order—Send to Back) b e @l s ¢ lean yiw il Caad)
- ol g s I el Lo shad e 5l oy a5 salail (Layer) 4akal o3¢t (Lock)

ik e e a8l () 5S5 Gy A0l Jasha e o jlaial aey Caill L) sl o qag o [ g

. (SAP_Frames) L (Layer)

8 Lanll 028 Lo 5k Y Tacliad (version 9) guldll (e 21a3) (SAP2000) <l i) of ddaade e
el sl aas Y 5 ) yeSIL AR (Layer) Al dans (Says ¢« (AutoCAD)

Fc%ﬂy‘u\fﬁ\ﬁ{)h@im‘j&mhé&ﬁfsdi@ajuxﬂnﬁ\fﬁ\eu)m(ﬁﬁ o

(s of) AL ol el a5 ¢ Al )l sl

b S ¢l (el Ll ) 5l o Sl dashad sae Q8 S 5o Jslad o s
. (SAP) zeebi (& EaY L ja 5 Lganni oy o5 ¢ ALlS La glady <l yaSl
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o LS Sl Ll a (JOINt) s e (538 50) 2 panl) (IS0 o (S ool Aaki 51 g 5 o

las @3 o Ul 5 (Fillet-Erase-Trim-Extend) selsf Gub oo AllS yuall L ghaall sl
et Jaaie calally gUadl) galadl

Gl o and 805 ¢ o) 5 g A aaws Ll (ol 1) o 81 21 gn) aaV) ASGED das (o JaaY

13 allaa) Sy Sise e i ad ) sa s (A5l o ghad o A8liall) s O 0 (e JBT il an G g 4in
aid Qi ey ) s jlall baal) ae oSy il dall A8 e i Y ¢l el o) 8 L

USe die (POINt) el pladinly A1 oy Go sl (o Leomsy g (A (IS Baae V) (ST 2t o)

ol s IS sl (Format—Point Style) el pladiuly ddasill J& Jiaady JUia) whig ¢ 3 ganl
u\ (5‘:\){5 e.uu)&\waACY\ &M\L#@wd}dmeﬁjc u&d\c.kaucawh:me»}
o) s el yualic Loy am i Al dL us: 4dias (Layer) 44k e (Points) hlaill s3a ¢

s (Supports) Leewl aduda Sl 5 ¢ cldadll) BRSPS

Lls 320 any o (Core) S d g_ds B (Shearwall) p=8 Lila (e 3 )le 538 ) 25 g dlls 8

Mii\;};cB‘}:}SJ\D&L&Oﬁaﬁ}ufﬂj&}l&\ﬂ\kjkswﬁb\f@c'é‘}gS)l\ c\);\.l.).l;ﬂ
sl Bl gl el il U (Al a5 jeS) e 2a sy Y

o—0 [ [ ] [ ] [ ] [ O—— 5@

il de Ll o lie olat) uSe (3 4Dl s ; 3le) e ae (3DFaCE) eb il U ans 5 |y

Q\LM\ ) da'aé,g} ] UASULAM a\AS‘}“@ﬂ\LM\ LﬁjiuAL;.G (V J}M) L;.J}A’J\ J};AS\ olad) (aDlail
Juaa! gin g 303 (SAP) gobig o BinY Lpaniios Cim ¢ 5 s ¢ a Y asnll (53 5 108 lalaasS
b x; (SAP) (i b s s (AUtOCAD) b Dl aney pie Lind (s . Leile

el &l jlaal o Aaa e g ¢ (SAP Shells) lesawsi (Layer) i e Sl a5
OSars « (AUtOCAD) (8 Al o2a Lo yilis ¥ lacliad (version 9) el (e ¢l (SAP2000)
el b il dalall (Layer) dadall daus

& (View—3D Views) sl alaaiuls &1 all & abel¥) 50 an ) () (5 simall (8 an ) dysad ol |4

. (SW-SE-NE-NW) ¥ clalai¥) e 450 Cauliall slad¥) sl

(Line) el aladiuls (Hsall glas ) e ¥ Jskas ah a5 12 sac 53 im i) 530 ans 0 o [y ¢

Jauy Ll ALl Al e ang 40U ddadill 5 ¢ Caindly & glaal) ddadill die 5 seadl dlay 3dads Cun
d}_lmu&d\dwd&u‘ha»b%em}@bﬂ\u\M@(OO 3)4.1\.\5.1\.%3;}4}).\‘\\"45@.6
ae o ol Adlisall S I asi die 5 ganl) 128wl o 68 (Copy) -)"“?h""“‘bf"’ Jgandl Jiay yia ¥

ey ¢ ibuoAl Qi Al Sl s Rl ie 5 ¢ il Taila Al s Bl die 13 gae e i Ll 3le) e
cAlaadll jaliall sda (3lalia daail Lagl dnlafall Jalasl)

il 5 il Ll i 5 (V¢ o8 553l 3o L) (Shells) esbi s o5k g1l 3 [y

£ 32y a5 531 ALIS Lpas 15 ¢ (ARl 5 shadlly Caens y 3l 5) adaliil sooall 3aae Y1 G s y3))
Lgiage O Can il yall il f (sl Jailad Badaall 3aac Y1 clad) Sy (Shells) au ) ans . 5 iua
.4 sladl (Shells) aw oSlel aass 8 Jiaii culS g ¢ gl
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P g <.

««;/A‘?w {:“'k;‘/_
T N
S S

. (DXF) 4apa (4 lall Lda oy s jl) (g olgiY) 22y
Save Drawing As — DXF-format
C il Gald s Cale Jead Lp ) 48 e Jai (SAP) gl
File — Import — DXF
L )l Cum Cilas gl apaailg ¢ (Z) ol s AoV ) saall olantl ppan) eals yull 85380 W el g
adud a9 (Typical) <alall aul oS3l ¢ o )83 A Al 8 calall Jadss o 683 &5 ¢« (Ton-m)
oS sl

a6 5 Aeadiial) Balall Cay paty & 685
Define — Material — Concrete — Modify / Show Material

Weight per unit Volume = 2.50 t/m®
Modulus of Elasticity ~ 2.1 e 6 t/m?

Poisson's Ratio =1/6 — 1/5
ainll oy 3lel e an (AUTOCAD) (8 Wliaw ) 38 (S5 a1 13) (Shells) cladlll jualic au y a5
! J.\a.ud\‘;c Lg,ﬁj,ud\ J}AAS\ Y| eA’J:&cu\ —lac olad) uSe Lﬁ

»alnll d=ai 5 (Set Elements or Set Display Options) Jtias (View) 4aid Jals (e
(Shell) s 225135, el 58 (Shells) aliad SE G505 ¢ (Fill) JLs) alaaiuly 435l
cade (53 genl ) paall oladl s deny Jasal s ¢ 1 bl () oS ladY) (u sSas

Select Shell (Area) sections — Assign — Shell Local Axes — Inverse

Al il (Shearwalls) p=dll ki s 5 (Slabs) w3l (Shell) sabie <y o
(SW25) Leisans Sy il 1l a5 (S16) Lo a1 T clansy 3 a3 S6ad . (Core)
il Gail) Laila pualic aladiul (Say ¢ ?uv.j?u Yo pilide AT 35a5 Ala 3 (SWB0) 5
s (Core) avby Wis paic dpaus oo Sl Al Gl
For Slab 16¢cm : Membrane thickness = Bending thickness = 0.16 m
G Jie il Ame pealic Hidl) A sead S o8y jualiall JSTAdliSs cileUad L) Jaady
ISa g e plad Culd baee Y1 g Jad il Al il il s of Sl aas VY lansy

V¢

\e

'

\v

YA
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o (Ve x ) Y) gl el Dk ) peSl (Frame) swslie i jais asii |44
Section Name : B12x70 OR B12
Depth (t3) : 0.70 m Width (t2) : 0.12 m
Modification Factors / Set Modifiers :
; Ldd pulalea 32 (V) 5 (o LS Olleall 028 28 & i
# Torsional Constant = Very Small Value (0.0001 OR 0.00001 say)

# Moment of Inertia about 3 axis = (6 —» 10) (taken 8 as average)
G Al dall e il 5 ¢ sl Cllaa e o 5V a5 Jlaay ol sV da slia Calanza Ll
sl Jadl il e 38 138 Wild Ul L (Grid Action)

[~ T S~

UA}MDJQ\C_}L\J&_UJAJ}‘&_}\JASMMJ&QAJ&}@A J}MJP@\J\JM\EJQ).L\SJLA\#

eSS 1 gas i) S e U AL (Frames) wabie i s Gu LS 3l Guity JoSS [y

(s @f) A ghae il S ) Adabl

Liulie 2al g 2 gee gl iy ¢ il yaSll L8 LS (Frame) waic iy jad ol ghad aii saac Y1 Cay jeil |y

CHENER) 3 sm 5 Alan e e ¢ (COL) Asansis ¢ (Mo pns 04 x Y0 (Kul5) o) 5aaef arand “Slias
. <L e (Modification Factors / Set Modifiers) <Slabaadl cay oty ddaviy

# Torsional Constant = 0.0001
# Moment of Inertia about 2 axis = 0.0001 Joa 5 pias aid
# Moment of Inertia about 3 axis = 0. 0001
Sl 5 ¢ sLini¥1 a5 he) gLl A slie CilaniaY (T) 5 (Y) Crsnall dom (I suaill o5 50 Chnial #f

. odlan) o gllaall Jasl) JJ@M Ax|a| Force dadd 4y ) gna B 58 2 ganll &Uasd,qu

paiall g Uadll Lauadi 4 (Frames) WS PRGN WS (Shells) a3l culeUad cay j5 a2y | vy

O 4 g LS (g 5 o gllaall peminl) (Select) sl Yl o i Cam ¢ gl ol s el
bl Tl 38yl e Uadl

Assign — Frame — Section
Assign — Shell (Area) — Section

Led G aty (i) Al N Jlaa¥) oy o oy ¢ o) yialiad cilelhdll agan (apadd JuaSivl 2 [y

(A Jlaall) sl g ¢ aild)

1 - Own Weight 3 - Walls
2 - Floor Cover 4 - Live Load
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Define — Static Load Cases / Load Patterns

Define Static Load Case Mames

Loads : Click to:
Self Weight
Load Type ki ultiplizr Add Mew Load |
LIVE | |n
DEAD Change Load |
FC DEAD
WAALLS DEAD Delete Load |
Eancel
Own Weight

aiy Sy (baee s Ol yaS 5 lLdadl) 3 2 sa gl AaLisal) Al A0 (55 Jiags ¢ Liinall I3 (55l 5a
(1) eitll Ly sl (Self Weight Multiplier) =131 ¢ s delas 325 ¢ Jlie¥) 8 o550 18 24l
B e e ST Ll (5 5SS Jlaal) el Jaid Baal g8y

Jaal) 13gd (I ¢35l Jalaa dad Jpanty JAT s (s aa oy ¢ Jioua JoaS Laiall ()35 341 o8
(V) S s e (Self Weight Multiplier) dssé

(SIS Wins puag 1) Jand) 138 e Bl LiKay g

uﬂjcdﬂ\o&@ujckss(ow-r) M\d\;ﬂod&‘}(’\d\.ﬁ\J}J‘)M‘;\S\d)ﬂ\hym‘d;m
e gl (VY 4) e sens

¥ Reactions (OWT) = Vol. (m°) x yRC (m®)
620 = Vx25 - V =~ 250m°

OS5 Ml ¢ (saeef 4 ol a8 4 clladl) Aaloal) Al pal (e Ta Yoo s Caiull (pan) eSa o
caad gl gall Ay o) AaHl) e ddiane 3,88 Lal

L JL; o Y 48y Floor Cover
Voo o | TalanS Yo un (Asa + 1) o ¢ o

Joy e VAT (Ba0) o T ams
A BB afaas Ve s el daal)

é\ﬁ)\ﬁma\_\d\Q\)}J}L"_\u\.ﬁ;ﬂ\&h@)ié‘ﬁd\;jé\}}‘QMJ‘Y‘(I S..)“l.,%ﬁ#

(meujuumj\)ugu\w\dwmm C) 2 355 . i Nl

Aadll po JB 05 (TafpaS Vo) (Mo dalall A€l Jlall (F, C) Ul e salall Cja 28, #
FEPSERETNPPIIVE P TN P PQE TP IR g P X (VAR O P PR TN
den o sl (TfpaS £4) (sm Lelan g (au¥ (Jsn) ity 335 sall 3 ladl) 585 (F. C) o e
(elmaS YY) Gsa s 5k sl (F. C)
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Walls

U sana g ¢ Ay jlarall il sus )l e (4 5ha) aus YO 5l (L sha Cial) an VY clansy ilaal) Tl sa Jos 58
Jan gy L il S e 550 IS o Ledind 3508 0 ga g (550 5 dlae ALa30 e o il e8Il e

- B LS il sall

e 55w (Flat Slabs &eSSU ciladll 8 b saad) Lilsall fe 5 ge Staa (panad) Gans i
(TolanS £0v oY) Gz sl Al Adaa) daal (K15 ¢ Al Ll (TafpaS Yoo 2 V)

Live Load

ALl 5 (i 5SLY e il 8 aialy 3 w5y, AsSaal) Jlaall (Ta/aaS Yo ) A5y ¢ Gl Al Jeall s
Y

(pleaS V)

Stair DL
Cus (A Lol 4 43)5) aludl e (D, L) Al Jlaal) 8l Cans alud) 413G Ja e gl Jasll 5o
o aludl AL Jad 3 ) aa s o5 ¢ U Jay s LS Gl (e Jomdie S8 aludl A1 Ja o
S e S sall Akl e aludl A3l 5SS 5 a8 (/M) o deaS Ol sl

Stair LL
ISy aludl A Ja o Caam oLl e (L. L) duadl Jlaal) il s alad) 330 Ja (e 50l Jeall
cBaS o S Y el Al e alud) Akl 5SS 5 a8

Blel ja g (p .0 x +.00) Bmea yualie N il Al g () I g g il a2 [y g

. aadilll Llis die (Continuity) e/ sy &) il

Edit — Mesh Shells / Divide Areas

/ X

Llas die 33 g2 gall (frame) malie ~udi & (Select All) JolSIL JSEN HLaa) o5 cldalll sl 32y |y o

. Al (frames) ae ahliil) Lles 5 i3l

Edit / Edit Lines — Divide Frames

il yualic e Jall ol auag ol Jlaa¥) g gl Cay g a2y | Y1

(t/M?) & 550 pliiia dan 5 ) gumy L ] cilladly e Logio IS oy g 2 (L. L) 5 (F. C) Jan
DAY A ¢ Jaadl Lo aa g ) a3l LS Y o dus

Assign — Shell (Area) Static Load — Uniform
4 sh Caal dlan) Lilall Jas aoa g ¢ el Jinf 5 1S 0 ga s Al & 1 (Walls) bl sad) J—aa
(/M) B JeaS el e (45h

Assign — Frame Static Load — Uniform
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 ddlise g b Al Alided (Sad AN o § uilsa Lailalf Jas IS 1) Lo

S AL pemin] Cun (L. L 5 F.C Sio) @w/‘,z;@f,,gmw_\sguzwdw (1)
(,;u.u’V)MJLMM@LM.AJBM_}/LMH?7MGJ/(HOO X )a.)b.r/
W (wall) = 0.25 (3.00 - 0.16) = 0.71 /m  : Liladl (e Ashll jiall s of ani

ws = (0.50x 0.71)/(0.50 x 0.50) = 1.42 t/m°

saie (Joints) £l e (Concentrated Load) S« JesS Lilal] os Jiad (8 ()
: @YE;MA:;M/ 548 e Cua ¢ L0

F=05x0.71 =0.36 ton

|
Ll s g L (DUMIMY) oot 308 o (UM) o Juf éﬂ‘*” Jﬁ Lo (@)

€ 135, (/M) s JeasS @l sl e legia JS pag o ; (Stair LL) s (Stair DL) Jes

wjjnwsu)jﬂ\iia)qujc?lud\da;&j ! a‘)asujcwﬂj_)jﬂh&).aujcﬁ eL.aJ\‘Lia)u
ke bl il Jita G s

Aaadie 4k Ll aal 5 gl Lgaany e (JOiNtS) DLl (mny ) S5 (s0lity Ciiall o y o yuial

Yv

Edit / Edit Points — Merge Joints — Tolerance = 0.10 m Sl
5aal g Adaii 8 Lae gediias J81 5l s )+ Adlise Lgwamy (e 225 ) (Joints) Ll of

Linal) Ja die GaY Lealinin 3 5hadll oda (Y ¢ saae Yl Chlalad) Jasa a5 Jan Aaga Bobd dawi oy [y

Aas s . Lealas) ety Jlas (A ¢ anaely Ll 5 Gl 1SS s Cm ¢ IVl 2L il caas
bl i) jualic el Cany (LaSl 4l gha) 5 gandl 43L83 ol

View — Set Display Options — Extrude / Show Extrusion
‘_')A(')SA.\.\]“ cm@f&MM}JM\@smﬂw N (LL.\MA“ X &Uaﬂ\.u\:ﬁ;\ ;\JJ&._L_MJ\)A \..JAJ
- dganll g Usd 2l shall olaiY) A5
. J}A&j\ JJIAALQAML@M 4.3}‘)&\ JL\AJ ¢ gac b\._;j\ @M‘dbu.ﬂj
Assign — Frame Local Axes — Rotate by 90 °

e
—
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IS LS A o ghad pn Adlesdll (e 35 4 gk saae ) aal o D aad a1 6L

L A oY) Gk sanly (SAP) gl 8 Al o2 e il (Kay

~ b b

Shell
element

Ysa

Ope s Lo (,b) il Lay ) e« (Y) Sl (V) Gl (o ol Gl (8 gt (£) Ay
D (a,b) oahdll JUas | 3 geall 3ga 5 58U 3Slaa Jaad (Constraint)

Assign — Joint constraints — Add Body c ) s aeenS T il Jalas Sl

253 a5 2l a8 e A (SAP) sl sn [ )Siall il Cale Ja il plasiud Juais o) llia
F Jaatia JS g Leda 5 ¢ U avaad & i) e Slaie V) (90 ¢ Jadd 3aac ) Jled]

LiCad haad (50 98 LS (Moment of Inertia about 3 axis) <l Sl Jabes LS 5 13) Lo dlla 4
i (19) ad, 5 bl L& (Moment of Inertia about 3 axis) < <l Jalas Llde 13) Ll

) ) B e Ay LB el (2 8 (V9 a8 5 ghadlly LeS) Ol el Jalaa 304 5 () A8LaYL (S
ol AL 53 iy ¢ Sl eliai¥) oy 50 (e (Inertia) iladll selua S Y G (Dl
& 4l 5l (OWT) Jeall (i (Uniform) adsiie JueaS Led 5 gungy . Jad il 5ol Jaal) J

s ledes 3A0 A £ lay ALV S | Mia (F. C) Jea

OWT=0.13x25 tm* OR F.C=(0.13x25)+0.15 t/m°
A3l A slie il LgileUadl (T22, T33) alawal g i (550 9 LS oDl dlaws & 3 ¢Sy g
Ao hgie e L cilelail (T22, T33) ilabee Joaed 4Sa) o Aaadle pa ¢ g 32l
. (version 9) &l Llaayl Jé (SAP2000) gl » (s daadll & jlaay)

Y.

Lidids o Lo i lgipluas Cileids) gf LS AL KT o) sibls Jal) L& sl O it a9 —

) %dﬂjfﬁlé)@d/ﬁb’;ﬂrajﬂ
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Cilania) & 5 ¢ ALl 5 ghally 5y sShall 48y jlall (pudi L) (S il jall Qi) il Jailad dpuilly [y

Al il i il il ¢ Uail (Shell) < Y (Membrane) Jiial (Sa i« (T22, I33)
.ol e elindl a g 3e 90 haid (Normal Force) 4 s 568 o ld dusy

Wasll e S0 ¢ (3uall Al 8 LeS) Ly s aaly U glie 5 3 g U () 65 085yl il Sl (e [y

. sl o Uil pa T pivns el g Uail] lsic)

1 2 3 4 5

B/ R g 7/ —— % % B

(Frame) 35Sl juaie died ol Al Jalaal alpai 4y pain¥) Wl o o ay galiall Jeal 1 Jdallag
OS8O Gang (T ¢ V) Gl wie (M33) elsa¥) as e ad o sl L slisiW) as e n ol 2ea s
el AL Al 8 LS juaiell (Intermediate Hinge) 4o sl dladdl) Lolis) @lly Jliay | | jiea

H H . (Floating Bay)

] [
I° | T | |

1 2 3 4 5

Select Frame Element — Assign — Frame — Releases
Start End
Ma33 v’ o stlaall UKD G Al f Aol jlass
¢ alad) o)) Coaiy B3 ga gall ) gall Mafs:uu@@\ (Release) p il (o ool padindy ¢
Ut da g Wy L il S e Leda g ¢ gl (g Lol oad g sl o gmsia ) Lol (S0 G
Cdsand) o Jad oy dats oy o caind) ol yaS Ay e A penia LY SllY b

LR G ¢l Al Qg adl) il g 5 s00e U (Supports) SASOU iy jad oo Al 5 ghadll |y

DSV Ll s (el e ) sl gl et JiuY Caiull (5 siue e 2ry A &Y (5 sl
. (Fixed) 4iis L&l e (Restraints) L S Y1 258 <o jaig 4

Assign — Joint Restraints — Fixed
. (Support) 8 Sl S i) dalia Coiatia 8 Jad Baal g ddadi HUAS Gadll Jailad Al ¢~

77725T a 77L7/5T 7777
b Ciaiie o datd bas 5 Adad s Cun Al A Ul G glul) Gl aily 5 €
c . (b) el Jaud) alizall
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83 52 sall Jlaa Dl Jaenill Vs Cilrgant Jazg asis | ¥4

Define — Load Combinations — Add New Combo
(D & L) Jeesd Alls Calpig
D : (OWT +F. C + Walls + StairDL)

L : (L.L + StairLL)
Lslus (Scale Factor) dabeall 331 wo ¢ 45 alall Jpastll Al 3 (ADD) Jen JS ddlialy o s ¢
. (Total Load) ISU desd) a5yl Jaeat s (ol Glld aay 25 ¢ manall a1l

T=D+L
o o asanalll L35 il Lealadind (UIiMate) s 8 oS of dall gl ol Lo )1 13) (Says
- (ULT) Jsenll Als
ULT=15T=15(D +L)
OR ULT=14D+161L

Analyze — Run/ Run Analysis caldl Jay a8y fye

Y (Deformed Shape) e il 5 COSE & gan ey Laiall JS& sl L€y Jall elgiil 2y g
Lu.mj b%&\&ﬁ;ﬂ\)\m}d&;\&ﬂ}c‘w “zu\;}\dn;

Display — Show Forces / Stresses Gl eS8 Aalall 5 8l a5 fpy

SV 45y ke S (Working) Jseiall calalga) 48, ) apanaill o5 Gum aranail) 3 Ladiived) o 5
. (Ultimate) 2521

GileUadl) aranatl 4 gllaall (il 5 685 ¢« (Moment 3-3) & lelhdl aaail 4 glhaall cliai¥l a5 50 ¢
. (Shear 2-2) »

F_Member Force Diagram for Frame

Cazes/Combo

Casef/Combo Name DE&D -

~
|

o n
=l

Component

" Awial Force " Torsion

" Shear 2-2 & Moment 2-2

" Shear 3-3 v  Moment 3-3

Secaling

" Auto

" Scale Factor

Options

@ £l Diagram
" Show Yalues on Diagram Cancel
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el any gl Uad agaail saec V) Jlead aa 53 ¢ @l paSll 5 cilladll Ja any
1 ssill Jall (e BaasY) Jlaai (V)
. &Sl e (Load for Shear) g=ill (aSal Jaall (e saec Y e Jladl) 2505 sl &5
Ll gn Al 8 LaS ¢ ol S Y o adliil (50 0 gandl ) B pdlae i) 3D (e ) iy g Coany 38 ¢
. (Core) i Al Sl i (Shearwall) p=il

|
|
|
|
- ] 7 -3 ) h AN
fi //  _ Void - § N
// \\777} / % T }7777
i | S N = ---7
/ AN ~ I n
A N ) - 7
% g
CORE
GO wasd G el lld Jull g ¢ aclad slad 48 jae ade o dbion aolaind Y 3 gaall ()5l Ay
Own wt. of Column = ( 5% — 10% ) of Column's Load . 3 sanl)

cdaad) e Ciliay s ¢ (A slaa odbanl ) Al el (56l ol Sl A QB ) (a Lails Alla 8
: (SAP) el aladinds Jad) ¢y 3aasY) Jlaai ()

Al e calall Ja dx gl ) (e (il Al QI - (il il g - 32ae Y1) S 1 Jladl 2505 20 53 €
. (Total Load Combination) ASIl Jasll xueas

Display — Joints — Reactions

¢ el Gie 3 m g Sl yal) Qa5 il Tl f 5 gual) gl (Y 3 ganll ()35 (i h aly Y €
45 dadly 2 gend) daa (8 Ul

Ay e 322V ad i a sii (SAP) el alaainly sl (5 g2l Jally 1 g 3aee Y1 Jlaal Claa 0y #
(k) J)sm\”ﬂ\wmgwdsj\)_;e_.asj‘sm‘y\&ge&)ggjiqmew‘g\CM\
el (s Dl

3aly ) ali g ¢ Al ) Jlaall) Ll can 3aac Y1 il Uadl dase dleal (ial 538Y aanad ooy clld 2ey #
Y o8 b LS JIT3 (e Al sliaiY) 4 g 5e e sliad Jlaa!

eyl Aok gl (Working) Jeudall Juaai 48l aladiuls 3 gand) dlai S avenatl) Jas alig
. (Ultimate) 153l

(1) WORKING Method :
Nw = Ac . fco + 0.44 As . fsy (fco = 55 kg/cm®)

— assuming As = 1% Ac

Nw =70 Ac ( units : kg, cm )
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(2) ULTIMATE Method :
Nu = 0.35 Ac . fcu + 0.67 As . fsy
— assuming As = 1% Ac

o Nu =105 Ac ( units : kg, cm )

Us A ol dgeall dladd aa s o3 ¢ iyl (e 6l o (AC) luAl) 3 sanll g Ul dalin Coniy g
Lila ) 2 gandl J5ai Y15 ¢ (D) 4o JUal dsed 0 (1) 250l Jsha 23 VT adaiall Alikains 300eY)
Lol

A jlere ilillia dai (3335 dadl (o Ledsh Jo Y (51) A€o 055 38 3ae Y1 (iany () Ble ) e s
_MJM“.” EJASLS.}LN”‘;SJTGS&A

U a5 an¥0 e 50 b JB Vs ¢ an¥e o 6 pilie Ll (358 2 saall e Ji Y g5

ook J& M adadall (5 agaally . 0 b au¥e e (el Ju Y (Flat Slab) 4eSSU cidadi)
Lo s et e

DAY Joda A BaacY) cleUadl diagall Sl Gl ally Jad) il ghad anali g 41 ggual g #

Estimation of Columns' sections : (8 Floors) 3«
Col. Nw (typ) Nw b t (req.) t (ch.) Remarks
1 19.0 167.2 30 79.62 80
2 15.0 132.0 30 62.86 70
3 22.4 197.1 30 93.87 100
4 08.7 252.6 25 144,32 209 S. w.
5 41.2 362.6 As Shown in Drawing CORE
30 18.8 165.4 P 54.86 D 60 Circular
31 22.9 201.5 30 95.96 700
32 13.7 120.6 30 57.41 60
2= | ) tons (including own wt.)
N (tot.) = N (typ) x (No. of Floors) x [1.10] ((dsad) 00y dady Jaadl)
Nw = Ac. fco + 0.44 As . fsy = 70 Ac (psall %10 Jies N 335

Nu = 0.35 Ac. fcu + 0.67 As .fsy = 105 Ac
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# Torsional Constant = 0.0001 (Very small Value)
# Moment of Inertia about 2 axis OR 3 axis =1

&5 sl Al )l JeaY) Gaile & (Membrane) 4 e lafae il &) il i) Tils K03 | ¢
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il Cﬂ,/‘g@,g/ﬁu/m_@y/ﬂsgwj Lula 5 48 Lioasin/ [3) Lif sle ) po cansd ¢ 1a/ 4
Spale Liiall (g ¥ 5 S ll Jed 0y 6 Sis = lll 5 5 paS ) g Gl il i) i) i 5 € LA
2y Jelad) asf ) sLi Y ¢ lic Y] 4

Ll ol 5 ¢ (I38) Saleo Lot iS5 wa Mia (Vox ¥0) 5f (Vex ) V) glhis dole 5 puS priiasi -
G LS4 (122, 133)  (Aoleo 4o ST xa 4l
S bago ) sl 55 (s ook oo Al DRD ol 5] o/ S Lo il 5 a8 padivai -7
CL@AJ/LM/JJ‘;L:d}AAﬂSJJSJﬂwDJ/M/JJaﬂw(‘ULMA
Lalai dilhae lgeal 3 530n 5ole (o S5 dalle LD puls 7ol o] S g Ui Linals 5 paS piicai -
Llall Jrivn ana g <l Lgi€ly o Liiall pumlie prali pulls doasiisal) datusel) dilas ysl) i) 53
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Juea¥) 8 S ye daii Jay )} (Link s e 5 58) ea (Frame element) ilis) juaie 4l Y
sl S peaie o Y

JS Lad (Constraints) 258l e g 58 ik oo laa 550 IS (5 sie Ll (pma JQ by y Jae oy |V Y

. (Diaphragm) csew 3580 (e G sladll & gill 138 5 ¢ 3as e 550
33(‘5..4)\ jiejjd..a) u\.u\.-.u‘}(\)g_lahuumd)\ ng"m.iam@m)hu
Assign — Joint — Constraints — Add Diaphragm

e (Z) ol ) saall ayany Lilal el 5l o st s ¢ (Diaphragmi) 2 cuday ; o8 Caiad) Llds s
CCay gl 135 5 (Digphragm?2) s ghall (udi S5y JUl Caandl HUA5 5 2l (5 e
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D LS A g ¢ calally 335 sall a3l (Combinations) deesill clla Cilegand Jazy o i ‘Y

LOAD COMBINATION MULTIPLTIERS:

COMBO COMBO TYPE CASE FACTOR LOAD TYPE
ADD FX 1 STATIC (QUAKE)
FX+MZX
ADD MZX 1 STATIC (QUAKE)
ADD FX 1 STATIC (QUAKE)
FX-MZX
ADD MZX -1 STATIC (QUAKE)
ADD FY 1 STATIC (QUAKE)
FY+MZY
ADD MZY 1 STATIC (QUAKE)
ADD FY 1 STATIC (QUAKE)
FY-MZY
ADD MZY -1 STATIC (QUAKE)
ENV FX+MZX 1 COMBO
X-DIR
ENV FX-MZX 1 COMBO
ENV FY+MZY 1 COMBO
Y-DIR
ENV FY-MZY 1 COMBO
ENV X-DIR 1 COMBO
EXTREME
ENV Y-DIR 1 COMBO

sl aie @Y1 Cila) 3Y) 5 and i) ad aaas LiSay Jall elgiil axa s ¢ 41 (RUn) dee s calall day agis |V €

A gl Jreatll Al il caa A

¢ i) el 5 il Ll ga g Baec V) il Uad arenat] Adalall o gl alagy SN Jladl ag0 ) aa sy | VO

. (B. M) sbiadl o 3o (N. F) (:\:’JJM) ‘“*-J-*-“ij 58 A ﬁ&aﬁﬂ G gllaall Jasll 2y Jiadh
Judl) 2505 2353 ¢ (X) ssaal Jisa (L3 SV adl) (s gl Lgala) il (all) il ga g Baa0 3 dpcailly
. (X-DIR Combo) s (s ¢!

Juad¥) 3535 22 53 ¢ (Y) ssaal J1sa (Led SV arall) (s 58 Lgalad) Al all) Jail ga g Baae 3 dpailly
. (Y-DIR Combo) 4la s ¢l

& 4l « (X-DIR Combo) Al ¢ (Ag¥) 2 (i ja 41 Jadl) 3 22 g ¢ Al A Sl dpuilly
. olad) J<U B ja darasalt suu dua (Y-DIR Combo) s

2151 ajrs & sauaall 548l Y (X-Dir Combo) Jals La ey Y (Fx) Al 38U ol Wi g
. (Fy) At Lty Jlad) iy ¢ L day Al Al cpa Sl Jad 3 et
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p o LaS 3 seall Ll Bl Jaadl Al 8 (M) slisi¥) o e A 3353

Mv = Nv . (e)min , (e)min = bigger of [2cm OR 5% t]

Gl e 32055 Ca g Lail L S5 LaS Lgild 130y Al g ¢ 0 pandl Al (g 5 &l Ay ailly
55l Ol sle) jo o asenll (HEY) liall) (5l olai¥) cas (X-Dir Combo , Y-Dir Combo)
ol gl Ui <ilS 81 g 3 LE) 05 Lelad a8 J1 1) (e il (NEQ) sl )

L 558 il cns el apanai ot s | adleal il Can 3 geadl gLk aanai 3 ghad oY) U
il aadiinn Cua (Ultimate) 252l S 48 jlay g« (B, M) slisdl a g 2 4 gaan (N F)
s b LS 4l sd 51 ¢ (Interaction Diagram) —is sl

fsy = 3600 kg/cm‘2 , f =0.90 , Uniform Steel Distribution
"asaaill Glaclid ¢ ja - Aple Al Gliial) 28w 5 asaail (5 padll 35S0 Galer 3 5n 50 08
ol 8L /) Sall Al jal) aanal Jhaa 5 S L 5 ¢ (Design Aids)
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s lad glilad) ol g ¢ ST aglas e 3 ANSD) 32555 ¢ alla e aae ) ppeai oy Y

CASE (I): Nu = 1.5 Nv
Mu=1.5Mv
CASE (II) : Nu=[1.5Nv+ 1.6 NEQ] x 0.8

Mu =[1.5Mv + 1.6 MEQ ] x 0.8
) Lagha s U uunn

Eccentricity (e) =M /N e/t<0.5 Small ecc.
e/t20.5 Big ecc.
For Small Eccentricity : —— Use Interaction Diagram
Nu Mu
- get 'p (From Curve) - Small ecc.

fcu bt 7 fou b t2

Lot = P - fcu. 10 N — Take max. of (W) , (Wi
AS (o = Mot X AC

Mt X (b . 1) cm?

For Big Eccentricity : ——> Use First Principles
Joar] 4ia & palS gﬁfflﬁﬂ/
€s =e + 1/2 - cover Mus = Nu . es
Mus x 10°
d =c¢1 | —— get: c1,d
fcu x b
As Mus hu 2 per Side
= - S/ --W gm
J.d.fsy fsy / ys

po il SNV HY SN Y # Y Bale ol ) dailis (o b Jid (Core) (Sbeadl lall dully |y y

=3 o321l (Check) Gias dac g ¢ (e YA # £ o1 VT # £) O,V aie b #lad 334 )
. (First Principles) aubs¥!) (salaal alasinly g Ul aleay (531

p P Al il daid sal) el (Check) Jes als
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(=2 9 Jlia
AILVL.Rft. =7 # 16 / m’

Asl =4 # 18 fc €c
Loads : (wrk) Y -
S0) .
Nv ==-=-=1 S
NEQ= ---t €y
| . - RY
MEQ = =-=-=-mt
N = Nv + NEQ
C=fc.(b). (0.8 2)
= (0.67fcu/yc) . (2 b1) . (0.8 2) & = 0.003
=F(2) & = fy/Es=0.001714
L
Y o G4 ,Lly=05712
T1=As1x2x fy/ys V4 Ec
T2=1T3=As2x fy/ys Y(g)=5--
T4 =As4 x 2 x fy/ys
T5=As5x2x fy/ys
T6 = As6 x 4 x (0.51y/ys)
2T =F(Z)
Y(N.F)= ZERO —>—| N=C-T |»>—> Z=--- cm
at(N-A):
Dueto(C): MC=C.(Z-04Z)=---mt (+ ve)
Dueto(N): MN=N.(L-Ycg-Z)==--- mt (- ve) (under N-A)
Dueto(T): MT=X(T.arm)==--- mt (+ ve)
Resistance Moment (MR)ult = X (M)
=MC+MN+MT=--- mt

Check: MR(ul)>(0.8x1.6xMEQ) (SAFE)
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Reinforced Concrete Raft
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_(JSA\_")(\_'#)OQ)AM\JL’-_I‘BJQ)MYJ_(S\-..Loas‘)m

ihis S aie (Spring) &y JSds 4 e S e S5 Al o el Q5 4 0 Jaal (e
"5 3l &g e Jalra @8l 138 ey ¢ abaliail e g 6B @l yu ) JS Jia s ¢ (Joint)
;A Aabadll (10 cusa 5 (Spring Stiffness)

Spring Stiffness (K) = Ks x A (t/m)
. (Modulus of Subgrade Reaction) il Jz8 2 Jalaa (Ks ) 1 Cua
. (Area served by Joint) (35:S)0) &oujll edde 3855 Al daluddl (A)
o (A BUanal) 5 4 sanall CBlebaall (e 48] G Al @ lae 4 i) a8 3 dalaa (58 O ikl €
Glie o el @l HLadV g shaid) cilual) cilelad e Jaidn (oA el 5 4 1l s
(Yelok) oo (KS) @las g5 ¢ dn 5l
P ob LaS Dy i ABe (e dlad a8 (St Al o sl (KS) OS5 ol 13 Wl ¢
Ks (Ym®) = (100 — 120) x Bearing capacity (t/m?)
O o e D Sl e g LSS Y dalas JS1 @ 30 A g ye Jralae s oSy JMillhy
dn Ja 358l sl e ST Aals e 5S35 (Internal Joint) Zdalall s 5,8 51 Stad L 558 )
. (Corner Joint) &Sl 5 38l dabua o ST dabie e W50 S5 5 S (Edge Joint)

Example For Bearing Capacity = 12 t/m?
, Shell element (0.50x0.50m)
Ks =~ 100 x 12 =1200 t/m°

for Spring (1) : K1 = 1200 x (0.50x0.50) =300 ¥/m 3 2
for Spring (2) : K2 = 1200 x (0.50x0.25) = 150 t/m
for Spring (3) : | K3 = 1200 x (0.25x0.25) = 75 t/m

A J<al sl as g i 5) (Joints) SN bl sxe e Sl pdaee dand A i 48 JhS (Sary ¢
A L 2 515 Sl Blas apand Alfiae W e 5 3aa 511 338 )l dalisa e Jhanid (SAP @by 4
(S - A s - 2a0) A8 L sl (SHiffness) &l Jalad 32al

Jalail) gali Ao Laiall Aalosal) Al AN Ldll) Ja 4dS L Lad ¢ pdiy o
. (SAP2000) Al
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(Layer) 4k e (Shell) s<be s « (SAP_Frames) s (Layer) 4k = (Frame)
dh e b (Shells) s 32al 5 4k e e (Frames) gy aedls . (SAP_Shells) Lo
Adida 5 Al

saec ) Claliadl (Offset) sl b oo @l ¢ bl Bla3 Caiatia ie Jpeail) Cilalie 3287 o3

oy Al ¢ (Alihe laliaeS 3aae DU Lians y s 138 5) Aalisall 4800 20lA3 Caial laiey 7 jlad) dga
el et Gigaa csalial dld g ¢ saaal) laladll (Explode) i Jes 5 il 3aac Yl Cilalias
, Alfiie Un shad 065 o) ey b (Polylines) i sae Y1 e o jaiy Y (63 (SAP)

Canlia (1S a5 L 8 (5S0 Cuma s B e ILEIAY) aen Cua J5Y) @l ) JalSIL S s Jamy

. (SAP) zebi 3 JSall 4y il Jea¥) ddai g

. (DXF) dapa A alal) Jads oy ans jll (0 e giW) g

Save Drawing As — DXF-format

AL Gals doa Cale Jead At ) Al e JA (SAP) el b

File — Import — DXF

la s Cus Clas sl apasily ¢ (Z) o liais Ao ) gaall oladl dpanil als yall 85280 W el g
. (Raft) calall aud (Sl g ¢ 5 U35 (A Sl 8 calall Jaday 0 583 &5 ¢« (TON-m)

LS sall Caine Jn e b Glad g e S Lgal 63 5 dadiiinall Ball) Gy o 5

Lassl 4dani g () YO Salg) Anlisall Al laws o 4%lAS am g pUad Ll g ¢ Al g Ul iy jay o 6

. Al sl 1l (Raft) o845
Define — Shell (Area) Section — Modify / Show Section
Membrane thickness = Bending thickness = 1.25 m

a7medal3isawy@yahoo.com (+2-01003932408) Page (46) of (58)




SIS s i sthall (Joints) Ll LAl o & Cua (Springs) Al HS U i ety o8 |

+ o LS A )l a2 ¢ Ladie
Assign — Joint — Spring

G LS S,V ddass lSa s A5yl Jaladl L}lla.d\ YON( =i (Joint Springs) 3L W el

. (Translation 3) 4& 8 5 (Z) Il slaiDU 3 plaliall AAD & (AS ) - da )& - i)

Glal) 3 (X Y) e (e IS e auai o (S Glasall (8 4 il @lia) 34T L )i 13)

dad e (%Y ) ) Al W laie dad aas Cus s il e (Translation, Translation 2)

- Ol Gila Jagh Gla¥) 8 83l 30 (815 ¢ (Z) Lysme alai) (B A0 g al) Jalaa

—

. (Load1) e S5 am g Jas Al Lnal g ¢ Jlaall Cay iy ads |4
Define — Static Load Cases / Load Patterns
. (Self Weight Multiplier) oosl Jeleal 4ad Jldb d asiis
s i ¢ Gl G e 2ie (Gross) LS i (Net) Gl 4558 Gun e Gy il Jasd dlga) daal cany
LoV G odal gl Aaldll 5l o5 s Jleals o st 4e 5 e
: (Net Bearing Capacity) &l Jeadl dlal) sgay) A 3 1 Y

Cdal) el lme W) 8 Al 5 38T aaad JlealW) Ciy et vie aall U sbuse ¢ 550 Jalae 335
: (Gross Bearing Capacity) &) Jaail Sl slga¥) Al 3 ; Ll
Cdal el e W) 8 Aadl) o5 s A Cua Jlaa¥) Cay et die (V) Ll 05l Jalas 335
o Aulia 230 2 5 035 oo gl Rl e Jau & g0 alitie Jes 320 ) sle) e cony Allall 038
s Jleal 4l Blias ((oaa )l o agm) bl 368 A sall dua s i Aaliall 2l yeds
. (Floor Cover + Live Loads + Walls) : 25 sl

Gl (Kay 423zl Jal (Shell) salic dae 48 jrary ¢ 3 gandl & Dl Hlids aee Y Jlaal JAoY |
(JAABJ}.\AL;QL@_AQJM\JAA@A}&S:}ML;\M}(M‘a&m)w\&m‘)\m@;\;w\

. § ose ol

Example :  For: N=210t, 15 Shell Elements, Mesh (0.50x0.50m)

w=210/(15x 0.5 x 0.5) = 56 t/m?
Assign — Shell (Area) Static Load — Uniform
e V) mpaal @lly 5 Sig ¢ (Z) saal o sl olai¥) uSe 8 a0y Al 5 LaL Jaal) 4 Jai
CulS g ¢ gl 38 Lgiage o G Baec Y1 g bl o st Al 3 o si Jlaall) asen 2 JLA0) (e sV any —
e 3 saall Jes JAaY 4 lladll (Shell) swabic aaad b Jias
DO o Al qaag
Caa A 38 (Offset) Jee ax saeeY) g3l (s of LSl ol da Hlall s0ee Y1 (and Llal aas 8 (]
@AJMM\&EAPJA\M\&M\&JM}DMY\&_\;,3:\11;“5& ‘;}w\ APRENy=
gle dasll
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Assign — Joint Restraints
v/ | Translation 1 v/ | Translation 2 v/ | Rotation about 3
(2) ssne I O osd Bede siaay (X, Y) aladl 84S all (e de giae Lilll Ll& aen 1 Ol sl
Ll samsas ¢ (sUad) a538) (X, Y) osne don Ol Wl 2 sanse Ll Ll e 1 s A1 8 by
(Bsgd) (2) Dse oladl (B AMERY) AS all

(b Jalailly o 685 L Jad) I8 aany mali gl Jaad ¢ (A « AT ARy Jlay SIS U 3 g8 iy a5 (Sang
() AL Jalat) B8 o gl

Analyze — Set Options — Available DOFs (Degrees of Freedom)

Ux v/ |uz v Ry
Uy v/ |Rx Rz
¢ sl e g il 13 iDLl Llili (DOF'S) 2353 i smes ¢ (Plane Grid)(XY-Plane) s
iy Y1 da 5l e LA i al) i sas

IS Har) dalas (1) Ak JSI Y Jall c¥ales dae (e b€ da o Jly Giise 0S50 258 Coy el
Joalaall aae Julis 5 ¢ Adais JS1Ja8 Jaalaa (Y1) () 2aedl Liald a8 g ¢ (A1) 50 S a4 Al

die o gagll b sy ¢ Jall il Ay WiSay 5lll Ja slgiil ans ¢« 4l (Run) Jae s ilall Jay agis [ ¥

s S ghad A e sliai¥) oo JSE 58 Gun sliaiV) o 5o ads ¢ Adali

M11
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(X) s ol 3 plini¥) oo e (Y) sas olad) 6 plind) o jo  duns

LA ey o5 ALl sl g o (Al Aga) Al Jand (65 o sall A sall ) o Ble) e pe ¢
\ = N/
Vo (15

Jgand) dag is M O g Adalll Jiud dga aacaill dadiioall ;I{QY\@J}*—@#JL@?U&:\#J -
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4 L ‘A S 4 il i r
ard L7 :;:f, /::",‘//, AN AN ,:_u_ 7 4/'_: L
L ALRRRN S, AL IAS AR s BN GG
A - e /" 1
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| | . s
| 1 . e Fanra
| — | 11T )
S AP R i - = 1 ==t =
- -‘,i], :, ” // ::,/;/} - :(«;:/;/: ) f’:‘, :‘-f
G2 5270 Z8 L% AR (25
7)Ao A 1A el L]
| ey A sl LA
== A P T T — - .
; ~
1 I B i 1T 1 1]
- - | L .
| i A T AN
. | s P 1 AT A P AN
B 717 MR 270 rL, 29, A
gy gy - g r d |
- ; ety ey A A2 704 |
N e AT, ra / ]
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Areas of Uniformm Loads on Shells
[ At Centerline of RAFT )
. 1.15 Load No. of Load/Shell 1.15 Load No. of Load/Shell
CcoL. Load (t coL. Load (t R e 3 A s
® (t) Shells (t/m?) 0 ® (t) Shells (t/m?)
1 201.50 231.73 10 92.7 13 561.88 646.16 21 123.1
2 339.95 390.94 20 78.2 14 252.85 290.78 9 129.2
3 435.83 501.20 39 51.4 15 238.55 274.33 12 91.4
4 204.10 234.72 15 62.6 16 321.75 370.01 15 98.
5 121.88 140.16 12 46.7 17 276.90 318.44 15 84.9
& 449.80 517.27 40 51.7 18 320.45 368.52 15 8.3
7 312,65 359.55 15 95.9 19 198.90 228.74 16 57.
8 269.10 309.47 10 123.8 20 145.28 167.07 12 5.7
9 196.30 225.75 10 90.3 21 326.95 375.99 15 100.3
10 330.85 380.48 15 101.5 22 363.35 417.85 15 111.4
11 250.25 287.79 175 76.7 23 255.45 293.77 15 78.3
12 (Core) 505.70 581.56 60 38.8 24 121.88 140.16 12 6.7

# Area of ONE Shell = 0.26 m?

# Load of Column is increased by (15 %) to take into
consideration the effect of Bending Moment on Raft
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bl Lad o e BT (kg Aa Slu Al pULRY Aleady pUadl aje bl dagi A
=125ecm, d=t-7cm = 118cm

Working Ultimate
(fs = 2000 kg/cm2 , 0 =0.4)
fc =95 kg/cm2 (Mu)max = Rmax (fcu/yc) b d?
ki =0.214 , k2 =1739
e k1JMmaxx105 — 0.194 x (250/1.5) x 100 x (118)?
100 <. [Mumax = 450 m. t |
Mmax = 304 m. t| c1=278 , c/d =0.44 (OK)
J=0.716
g = —02X 10’ = 148.15cm” | As = 450 x 10° = 148cm®
1739 x 118 0.716x118x3600
slinil a 3o il da slial o slhaal) malusl slinil a 3o il Lo slial o slhaal) malusl
Do/ YY#AN) geledy ddeaty o Adall) gl aubiicy o) sliadd) e A oy Al
MRw = % x 304 MRu = % X 450
= 624 m.t = 925 m.t

iy ¢ Adall) haua Jalsy (o Y YHA) Lagha JS5 ¢ dugle 5 AL Ll ded A0 i W 6] =
(MR) pJadl dad o 05 Adll) o pliad¥) agle Lo (A GSLTL (658 o (Alu) Lila) Laglus
(a/ VY #A) geledy Adll) pUad dleady (51)

= il ada
il 5 (Shearwall) el Jail ss Sl b (Alhans Asle) Al gl ASuds g Laila Jay =
1525 ) dala & o al gl s ¢ ghlial) sdg Jle clalga) S5 asa st 1 kI (Core) (sl )
 Adla) ol A

Ldall) o Cuaiia & plud Al il g aly (Jie V) sben ) e S dadacad) Al dow Al @ =
(oo Bl Al Jo U B ) e (o il Al Al ilaSi) daglia Jal (e 29 ¢ Lgadaua JalSyg
ras A (Shrinkage Bars) dslal) clail ) Ala 3 Jladl g8 Las ¢ Al 3352 gall el
OSazg ¢ Adall) e Ay 4 ghna dahy (Shrinkage Grid) 4Ssdd oda sy, 8 asll il
CSa(a/ VY # 0) WAL

BB Aad Bl 3y rlendd) (S Gua ¢ SN Mo 4 ) Jaad g JadY) 390 ) ad e 2SN AT Jall 2y &
(% Y0 = V) e Y Ay Al Jaad

Max. Actual Stress = Max. Spring Force / Area Served by Spring
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Appendix 4=l o

(c1 - J) Table of Design : [Limit State Design Method ]

c/d cl J c/d cl J
0.125 4.855 0.826 0.285 3.329 0.770
0.130 4765 0.824 0.290 3.304 0.769
0.135 4681 0.823 0.295 3.280 0.767
0.140 4602 0.821 0.300 3.256 0.765
0.145 4527 0.819 0.305 3233 0.763
0.150 4.455 0.817 0.310 3210 0.762
0.155 4387 0.816 0.315 3188 0.760
0.160 4323 0.814 0.320 3167 0.758
0.165 4262 0.812 0.325 3. 146 0.757
0.170 4203 0.810 0.330 3126 0./95
0.175 4147 0.809 0.335 3.106 0.753
0.180 4.093 0.807 0.340 3087 0.751
0.185 4.042 0.805 0.345 3.068 0.750
0.190 3993 0.803 0.350 3.049 0.748
0.195 3.945 0.802 0.355 3037 0.746
0.200 3.900 0.800 0.360 3.014 0.744
0.205 3.856 0.798 0.365 2.996 0.743
0.210 3814 0.797 0.370 2.980 0.741
0.215 3774 0.795 0.375 2963 0.739
0.220 3735 0.793 0.380 2.947 0.737
0.225 3697 0.791 0.385 2931 0.736
0.230 3661 0.790 0.390 2.916 0.734
0.235 3.626 0.788 0.395 2.901 0.732
0.240 3.592 0.786 0.400 2.886 0.730
0.245 3.559 0.784 0.405 2872 0.729
0.250 3527 0.783 0.410 2.858 0.727
0.255 3.496 0.781 0.415 2.844 0.725
0.260 3466 0.779 0.420 2.830 0.723
0.265 3437 0.777 0.425 2817 0.722
0.270 3.409 0.776 0.430 2.804 0.720
0.275 3382 0.774 0.435 2791 0.718
0.280 3.355 0.772 0.440 2.778 0.717

a7medal3isawy@yahoo.com (+2-01003932408) Page (52) of (58)




1-Kk2T : [ Working Stress Design Method ]
fs = 1800 kg/cm?2 fs = 2000 kg/cm?2
a=0.0 a=0.2 o=0.4 a=0.0 o=0.2 o=0.4

k1 fc k2 k1 fc k2 k1 fc k2 k1 fc k2 k1 fc k2 k1 fc k2
0.467| 40.0 | 1650 | 0.458 | 40.0 | 1649 | 0.448| 40.0 | 1648 0.484| 40.0 | 1846 | 0.476 | 40.0 | 1844 | 0.468 | 40.0 | 1843
0.465| 40.2 | 1649 | 0.455| 40.3 | 1648 | 0.445| 40.3 | 1647 0.480| 40.4 | 1845 | 0.475| 40.1 | 1844 | 0.465| 40.3 | 1842
0.460| 40.7 | 1648 | 0.450 | 40.8 | 1647 | 0.440| 40.8 | 1645 0.475| 40.9 | 1843 | 0.470| 40.6 | 1843 | 0.460| 40.8 | 1841
0.455| 41.3 | 1646 | 0.445| 41.3 | 1645 | 0.435| 41.4 | 1644 0.470| 41.5 | 1842 | 0.465| 41.1 | 1841 | 0.455| 41.3 | 1839
0.450| 41.8 | 1645 | 0.440 | 41.9 | 1644 | 0.430| 41.9 | 1643 0.465| 42.0 | 1840 | 0.460 | 41.6 | 1840 | 0.450| 41.8 | 1838
0.445| 42.4 | 1643 | 0.435| 42.4 | 1642 | 0.425| 42.4 | 1641 0.460| 42.5 | 1839 | 0.455 | 42.1 | 1838 | 0.445| 42.3 | 1837
0.440| 43.0 | 1642 | 0.430 | 43.0 | 1641 | 0.420| 43.0 | 1640 0.455| 43.1 | 1837 | 0.450 | 42.7 | 1837 | 0.440| 42.8 | 1835
0.435| 43.6 | 1640 | 0.425| 43.6 | 1639 | 0.415| 43.6 | 1638 0.450| 43.6 | 1836 | 0.445| 43.2 | 1835 ) 0.435| 43.4 | 1834
0.430| 44.2 | 1639 | 0.420 | 44.2 | 1638 | 0.410| 44.1 | 1637 0.445| 44.2 | 1834 | 0.440 | 43.8 | 1834 | 0.430| 43.9 | 1832
0.425| 44.8 | 1637 | 0.415| 44.8 | 1636 | 0.405| 44.8 | 1635 0.440| 44.8 | 1832 | 0.435| 44.4 | 1832 | 0.425| 44.5 | 1831
0.420| 45.4 | 1635 | 0.410| 45.4 | 1635 | 0.400| 45.4 | 1634 0.435| 45.4 | 1831 | 0.430| 45.0 | 1831 | 0.420| 45.1 | 1829
0.415| 46.1 | 1633 | 0.405| 46.1 | 1633 ]| 0.395| 46.0 | 1632 0.430| 46.1 | 1829 | 0.425| 45.6 | 1829 | 0.415| 45.7 | 1827
0.410| 46.8 | 1632 | 0.400| 46.7 | 1631 | 0.390| 46.7 | 1631 0.425| 46.7 | 1827 | 0.420 | 46.2 | 1827 | 0.410| 46.3 | 1826
0.405| 47.5 | 1630 | 0.395 | 47.4 | 1630 | 0.385| 47.3 | 1629 0.420| 47.4 | 1825 | 0.415| 46.8 | 1826 | 0.405| 46.9 | 1824
0.400| 48.2 | 1628 | 0.390 | 48.1 | 1628 | 0.380| 48.0 | 1628 0.415| 48.1 | 1823 | 0.410| 47.5 | 1824 | 0.400| 47.6 | 1823
0.395| 49.0 | 1626 | 0.385 | 48.9 | 1626 | 0.375| 48.7 | 1626 0.410| 48.8 | 1821 | 0.405| 48.2 | 1822 | 0.395| 48.2 | 1821
0.390| 49.7 | 1624 | 0.380 | 49.6 | 1624 | 0.370| 49.5 | 1624 0.405| 49.5 | 1820 | 0.400 | 48.9 | 1820 | 0.390| 48.9 | 1819
0.385| 50.5 | 1622 | 0.375| 50.4 | 1622 ]| 0.365| 50.2 | 1623 0.400| 50.3 | 1818 | 0.395| 49.6 | 1818 | 0.385| 49.6 | 1817
0.380| 51.3 | 1620 | 0.370 | 51.2 | 1621 | 0.360| 51.0 | 1621 0.395| 51.0 | 1815 0.390| 50.3 | 1817 ] 0.380| 50.3 | 1816
0.375| 52.2 | 1618 | 0.365| 52.0 | 1619 | 0.355| 51.8 | 1619 0.390| 51.8 | 1813 |1 0.385| 51.1 | 18151 0.375| 51.1 | 1814
0.370| 53.1 | 1616 | 0.360 | 52.9 | 1617 | 0.350| 52.6 | 1617 0.385| 52.6 | 1811 | 0.380| 51.9 | 1813 |1 0.370 | 51.8 | 1812
0.365| 54.0 | 1614 | 0.355| 53.7 | 1615 )| 0.345| 53.4 | 1616 0.380| 53.5 | 1809 | 0.375| 52.7 | 1811 | 0.365| 52.6 | 1810
0.360| 54.9 | 1612 | 0.350 | 54.6 | 1613 | 0.340| 54.3 | 1614 0.375| 54.4 | 1807 | 0.370 | 53.5 | 1809 | 0.360| 53.4 | 1808
0.355| 55.9 | 1609 | 0.345| 55.6 | 1611 | 0.335| 55.2 | 1612 0.370| 55.3 | 1805 | 0.365 | 54.3 | 1807 | 0.355| 54.3 | 1806
0.350| 56.9 | 1607 | 0.340 | 56.5 | 1609 | 0.330| 56.1 | 1610 0.365| 56.2 | 1802 | 0.360| 55.2 | 1805 | 0.350 | 55.1 | 1804
0.345| 57.9 | 1605 | 0.335| 57.5 | 1607 ] 0.325| 57.1 | 1608 0.360| 57.2 | 1800 | 0.355 | 56.1 | 1802 ] 0.345| 56.0 | 1802
0.340| 59.0 | 1602 | 0.330 | 58.6 | 1604 | 0.320| 58.1 | 1606 0.355| 58.1 | 12798 | 0.350 | 57.1 | 1800 | 0.340| 56.9 | 1800
0.335| 60.1 | 1600 | 0.325| 59.6 | 1602 | 0.315| 59.1 | 1604 0.350| 59.2 | 1795 | 0.345| 58.0 | 1798 | 0.335| 57.9 | 1798
0.330| 61.2 | 1597 | 0.320| 60.7 | 1600 | 0.310| 60.2 | 1602 0.345| 60.2 | 12793 | 0.340 | 59.0 | 1796 | 0.330| 58.8 | 1796
0.325| 62.4 | 15951 0.315| 61.9 | 1598 | 0.305 | 61.3 | 1600 0.340| 61.3 | 1790 | 0.335| 60.1 | 1793 ]| 0.325| 59.8 | 1794
0.320| 63.7 | 1592 | 0.310| 63.1 | 1595 )| 0.300| 62.4 | 1598 0.335| 62.5 | 1787 0.330| 61.1 | 1791 | 0.320| 60.9 | 1792
0.315| 65.0 | 1589 | 0.305 | 64.3 | 1593 ]| 0.295| 63.6 | 1596 0.330)| 63.7 | 1785 | 0.325| 62.3 | 1789 | 0.315| 62.0 | 1790
0.310| 66.3 | 1586 | 0.300 | 65.6 | 1590 | 0.290| 64.8 | 1594 0.325)| 64.9 | 1782 0.320| 63.4 | 1786 | 0.310| 63.1 | 1788
0.305| 67.7 | 1584 | 0.295| 66.9 | 1588 | 0.285| 66.0 | 1592 0.320)| 66.2 | 1779 | 0.315| 64.6 | 1784 | 0.305| 64.2 | 1786
0.300| 69.2 | 1581 | 0.290| 68.3 | 15851 0.280| 67.3 | 1590 0.315| 67.5 | 1776 | 0.310| 65.8 | 1781 | 0.300| 65.4 | 1783
0.295| 70.7 | 1578 | 0.285 | 69.7 | 1583 | 0.275| 68.7 | 1588 0.310| 68.9 | 12773 | 0.305| 67.1 | 1778 | 0.295| 66.6 | 1781
0.290| 72.3 | 1574 | 0.280 | 71.2 | 1580 | 0.270| 70.1 | 1586 0.305| 70.3 | 12770 | 0.300 | 68.4 | 1776 | 0.290| 67.9 | 1779
0.285| 74.0 | 1571 | 0.275| 72.8 | 1578 | 0.265| 71.5 | 1584 0300 71.8 | 1767 | 0.295| 69.8 | 1773 | 0.285| 69.2 | 1776
0.280| 75.7 | 1568 | 0.270| 74.4 | 1575 | 0.260| 73.1 | 1581 0.295| 73.4 | 1763 | 0.290| 71.3 | 1770 | 0.280| 70.6 | 1774
0.275| 77.5 | 1565 | 0.265| 76.1 | 1572 | 0.255| 74.6 | 1579 0.290| 75.0 | 12760 | 0.285| 72.8 | 1767 | 0.275| 72.0 | 1771
0.270| 79.4 | 1561 | 0.260| 77.9 | 1569 | 0.250 | 76.3 | 1577 0.285| 76.7 | 1756 | 0.280 | 74.3 | 1765 | 0.270| 73.5 | 1769
0.265| 81.4 | 1557 | 0.255| 79.7 | 1566 | 0.245| 78.0 | 1575 0280 785 | 1753 0.275| 75.9 | 1762 | 0.265| 75.0 | 1766
0.260| 83.5 | 1554 | 0.250 | 81.7 | 1563 | 0.240| 79.7 | 1572 0.275)| 80.4 | 1749 | 0.270| 77.6 | 1759 | 0.260| 76.6 | 1764
0.255| 85.7 | 1550 | 0.245 | 83.7 | 1561 | 0.235| 81.6 | 1570 0.270| 82.3 | 1745 | 0.265| 79.4 | 1755 | 0.255| 78.3 | 1761
0.250| 88.0 | 1546 | 0.240 | 85.8 | 1557 | 0.230| 83.5 | 1568 0.265| 84.4 | 1742 0.260| 81.2 | 1752 | 0.250| 80.0 | 1759
0.245)| 90.5 | 1542 | 0.235| 88.0 | 1554 | 0.225| 85.5 | 1565 0.260| 86.5 | 1738 | 0.255| 83.1 | 1749 | 0.245| 81.8 | 1756
0.240| 93.0 | 1538 | 0.230 | 90.3 | 1551 | 0.220| 87.6 | 1563 0.255| 88.8 | 1734 | 0.250 | 85.1 | 1746 | 0.240| 83.6 | 1754
0.235| 95.8 | 1534 | 0.225| 92.8 | 1548 | 0.215| 89.8 | 1561 0.250| 91.1 | 1729 | 0.245| 87.2 | 1743 | 0.235| 85.6 | 1751
0.230| 98.6 | 1529 | 0.220 | 95.4 | 1545 ) 0.210| 92.1 | 1558 0.245| 93.6 | 1725 0.240| 89.4 | 1739 | 0.230| 87.6 | 1748
0.225]|101.7 | 1525 | 0.215| 98.1 | 1542 | 0.205| 94.5 | 1556 0.240| 96.3 | 1720 | 0.235| 91.7 | 1736 | 0.225| 89.7 | 1746
0.220] 104.9 | 1520 | 0.210 | 100.9 | 21538 | 0.200| 97.0 | 1554 0.235]| 99.0 | 12716 | 0.230 | 94.2 | 1732 ] 0.220| 92.0 | 1743
0.215] 108.3 | 1515 | 0.205 | 103.9 | 1535 | 0.195| 99.7 | 1552 0.230]102.0| 1711 | 0.225| 96.7 | 1729 | 0.215| 94.3 | 1740
0.210| 112.0 | 1510 | 0.200 | 107.1 | 1532 | 0.190 | 102.4 | 1549 0.225|105.1| 1706 | 0.220| 99.4 | 1725 0.210| 96.7 | 1737
0.205)| 115.9 | 1505 | 0.195 | 110.4 | 1528 | 0.185| 105.3 | 1547 0.220| 108.4| 1701 | 0.215| 102.2 | 1721 | 0.205| 99.3 | 1735
0.200| 120.0 | 1500 | 0.190 | 114.0 | 1525 | 0.180 | 108.4 | 1545 0.215)| 111.9| 1696 | 0.210 | 105.2 | 1718 | 0.200| 101.9 | 1732
0.185| 117.7 | 1521 | 0.175 | 111.5 | 1543 0.210| 115.6 | 1690 | 0.205 | 108.3 | 1714 | 0.195| 104.7 | 1729
0.182)120.0 | 1519 | 0.170 | 114.9 | 1541 0.205)| 119.5| 1685 | 0.200 | 111.6 | 1710 | 0.190 | 107.6 | 1727
0.165| 118.4 | 1539 0.204 | 120.0 | 1684 | 0.195| 115.1 | 1706 | 0.185| 110.7 | 1724
0.163 | 120.0 | 1538 0.190| 118.8 | 1702 | 0.180 | 114.0 | 1721
0.188|120.0 | 1701 | 0.175| 117.4 | 1719
0.171]120.0| 1717
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| FIXED END MOMENTSI

A7 / B
SHAPE (F.E.M) a8 (F.E.M)g.a
W
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/ﬁ E/ﬂ
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A B

Mp= (F.E.M)ag + 0O5(F.E.M)pga — 0.5 Mcan:.
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CIRCULAR BEAMS

Coeff. of Max. Moment (x 1/10000)

n R Qmax M (+) M (-) M (t) Do — P
3 P/3 P/6 332.95 629.30 131.73 25° 48’
4 P/4 P/8 176.22 341.55 52.72 19° 12’
5 P/5 P/ 10 109.75 215.17 26.37 15° 19’
6 P/6 P2 75.12 148.17 15.07 12° 44’
7 P/7 P/ 14 54.71 108.32 9.42 10° 55
8 P/8 P/ 16 41.65 82.67 6.28 09° 32’
9 P/9 P/ 18 32.79 65.17 4.40 o8° 29’
10 P/ 10 P/ 20 26.48 52.71 3.20 o7° 38
11 P/ 11 P/22 21.84 43.51 2.40 06° 56’
12 P/12 P/ 24 18.33 36.53 1.84 0o6° 21’

n = Nr. of Supports

R = Reaction on Support = P/ n (ton)

P=(271r)q (ton)

r = Radius of Beam (m)

q = Uniformly Distributed Load on Beam (t/m>)

Do =7/n

P = Angle from mid-span to the section

®o-P = Angle from support to the section of max. Mt

Qmax = Maximum Shearing Force = R/2 = P/2n (ton)

Max. ( +ve ) B.M. = coeff. x (P.r) [ at mid-span ]
Max. ( -ve ) B.M. = coeff. x (P.r) [ over support ]
Max. Torsional Moment = coeff. x (P.r) [ at Po-P ]
NOTES : :

1 - In any span, there are Two sections with max. Mt

2- Atany (®): M = qr2 [(mcosP/nsindo)-1]
Mt = -qr2 [(tsin®/nsin®do)-P] V=q(t/m'
Q =-qr & \\N//

3- RingForce = H.r ) l V(t:-Im‘)

4 - If nr. of supports > 12 :
M(G-)=qlL2/12 ,

M(+)=qL2/24 , Neglect Torsion
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For Design of Beams :

[ 1 ] WORKING :

T & L - sections :

fc < (2/3) ( fc )all.

calculate Z 3K, V“M/B
if z < ts if z > ts
b=B b=Br=r.B
fs 1200 1400 1600 1800 2000
(kz )av 0.140 | 0.130 | 0.122 | 0.115 | 0.112
r=1—=[(1=b/B).(1-ts/z)*] (r< 1)

— and design as in R - section

[2 ] ULTIMATE :

(c1 & J) Chart

c/d = 56/ [c2+c; Ve —4.5 ]

— get J =(12.3)[ 1+ VI—(45/c’) J'=(1/ys)[1—-04(c/d)]

Note : c/d = 2.8/(ci?.T.vs)

Coefficients for Two-Way Solid Slabs according to (Marcus) :

o = (-0.3350) r* + (1.4514) r - 0.7179

B = (3.0375) . (0.1298) "

a7medal3isawy@yahoo.com (+2-01003932408)

Page (57) of (58)




Centroid & Inertia
of T—section

B
_____ ts* A
v
-------- X ==fteapmmeatanana X
s/t = O
t
b/B = A Y
T’:ﬂ.t b
“ Ic=u.Bt® “
WHERE :
— (7= 05(+A-0PA)/(a+A-0nr) ]|
| 4= o¥/12 + A1 -)¥/12 + 0.250A(1 -o)/(ot+ A - OL) |
NOTE :

Ixr = Bt°/12 + b(t-1s)°/12 + AfA,t°/4(Af+ Ay )

Ar = B, = Area of Flange
Ay =b(t-t;) =Area of Web

Equations for (Working Stress Design Method k1-k2) Table

from Egn. : d=k1 (Mb)*°® ----- get (k1)
fc = c1 (k1) , k2=c3(ki)*
fs=1600 kg/cm® fs=1800 kg/cm fs=2000 kg/cm®

o=0.0 o=0.2 o=04 a=0.0 a=0.2 o=04 a=0.0 o=0.2 o=04
c1 | 140442 | 148575 | 15.8414 | | 150745 | 157633 | 165694 | | 16.0264 | 16.6309 | 17.3117
c2| -12953 | -11960 | -1.0930 || -1.2701 | -1.1862 | -11001 || -1.2497 | -1.1771 | -1.1033
c3 [1597.2377|1569.0417|1542.2453| [1794.2216|1770.4871(1747.5058] |1991.2833]1970.6322(1950.9544
ca| 01135 | 00914 | 0.0711 0.1065 | 00895 | 0.0737 0.1005 | 0.0870 | 0.0745
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