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Abstract:

This project aims to analyze and design the building of the Faculty of Engineering
in the University City of Sheikh Abdullah Al-Badri University - Berber Al-Qadwab,
which is proposed to be established within the framework of the University City of
Sheikh Abdullah Al-Badri University, in order to draw up the detailed and executive

construction plans for the building.

The design process was carried out in accordance with the requirements of the British
Code (BS 8110-1997) with the help of engineering programs (ETABS,
AOUTOCAD, EXCEL) in the analysis and design of the various structural members
and comparison between its results and the results of manual design in order to reach
the optimal and appropriate design for the building in order to achieve the

requirements of durability, sustainability, economics and safety.
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colaia lgigl paay i T Ul Lpa f Lila L) Bl i) o€ Lalas .3
e dugllae (585 (58l hlad) gl (e Laguall) Aol hlad) (gad BlAL oL} 3an -4
AR 6 elsgll daw waat Hlas) ol (o 8 ) cleall ale) darall ALG )Ll
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s Jlal) Cipan s Lol Koo ALl e s Ligyy ol 5l5Y)
Aol 24 55l dgie 450 20 ) 1S a5)ha dapn OlSe b ragiy )il Lgaa an Qlladll i .6
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o s Ay & ele b Jall & jexdy Cllsill (e i & lld aay Ll 2 Gl olad 2
sl (8 Lgiansy Cilaaall G clils i dadly LEAY) <y s s dagia 43,2 20 —15
Ngany (358 DlaaSall pumg piay et Ll dalladl

Als by Sl Gy s e lidaie Wygna (06$ Cum HLadY) Ailay lgacagy disal) a3
chaall Galilaal) agasl) e &Sl (i) adacd Greaadlall disad) emng 055 O a3k Aaaall dial
Bade oo a3k Lulshau¥) Aiml) Alls 8 Ll Leglsiy Lagilsind Glacal Jaed) Al La1)
I - olsiag Cuigiae O] e Jaad dinhas Ailshaul) iled (e US @laad Capping
lll e gial) Akl 33555 e GG yaan Lol

Sl i 43837 auf7S 140 Jsa Jaeas (gae Jatn Jaad Liell apes 4

:alblual) >

:ddaledl ua‘lwuaj\ Zuqu el

P
F = Ke =N/mm
i) dals =A 33a) Jasll =P, il Aaglie —F,:lua
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AilghaYy LSl Gliall haal) 488k (4-2) &) IS5
12 Ayl 2-4-2
Tensile Strength Test dile Al 2&l) daglee HLoal

s Bilie Bl (a1 830 (51 5 am 28 5l AlT 7 e BLwAN B 2l daglie ces oSa
il
sdaddieadl gy >
a8l sl .1

cBaclue Ll gl L3
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celall il dalles (alsal L4
(Ohr) ey Jlea W5
LJaall pdy L6
: Direct Tensile Strength &bl 230 jLis -yl =

P LIS sha) ddph >
)S3 Golea) Adplall ey dadleally cladlly cually Jalall Glblee chaly HLaadl clisl) juaas
i) lasl b
Cnns sdang Ly 28l Jasy iy SLasY) daSle: Letilgs vie Al ey JLERY) (5m
raiiall (A gakine 5l S Al 5 el Jasd)

rableal) >
Al adaie dalise o oY) Jan) Loy Alal) 038 8 ) daglie rual

P V1 Jasl)
\ =2 = = = dliall 2&l) daglaa
e /CS A el dalise 775 2

Dlaiy LY die ¢liy cua b Al Digraall dai alull 2al) L) cha) digeaal 1l

4l 28 Jaa L35 ate Jlainl Gl SLasY) die s cudill LIS Gn 5550 Jaiia dlga) 25ag]
- 28 Raglie bl 33l 2 b ) ssalll

Indirect Tensile Strength (4l dahll) jdladl e i) jlas) Lol =
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lshany) 038 puagi Cun au 30 Lelshy am 15 layhd Al Dilghaud e 5lie dulall Laay) due
Uy Lallaall ol 2 SUY) usidl) e yfinyd o gails Aoy il acay B Las) AaSle oy o

e Jeal) Janer byl die s Aiall 5uSl Cucsall Jarall o (pnsg aus 2

rableal) >

Y| Jaall XY
oY X— = Piall) palbadl e a&l daglia
¥ S FETR (b)) saball e '

2P . e e
OV Lilghuy) ki =D 2anfzS i =) Jaall =P i
.e.ua ....... L!}L‘M&Y\ d}i_‘l =L

Pl asd >

A jleeh 3 2al) daglie Aol 4l o8 imngi (5-2) &) s

365 | 90 | 28 7 3 lall e

1,05 1,05 1 1,71 | 0.5 Gile (5050 Ciiand

1,05 1,05 1 6/5 3/2 | ail) mopw (oDl g0 Citandd
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Py dalidal) Qluad) @b cluady isala 5 -2

1A 5 pal) 4yl A pial) g il 1
(6 sal) Lpaal ANSY) iy y) 3 gan) ¥la ARy b 2

A g sall Ak "Ugdall cilalgay) ddh 1-5-2
Gadiefy dalaall Lla Al @lelds) Qlua b sl 2 1931 4le Jia dlgiall @lalga) dayh cudy

Sl b cadie) LS Waally Ailpall L) Galsall lie) aa dlgall daslia (puilsd e dulad 5)gun

cebliall Jae dagdal Gadal) el pae Casny lileald) Qigass dal (e Ao

A glall cilalgal) Ak il p 5
ARG g A b A s Bl £ ]

DL s Ayl Lgadalia ()8 Jrend ) dadisal) Al jall a3l o cilica jlall g guad dic
Gdle s gy Alu Al Luilad aae g Alu Al Gality Gadll Glalea) e el se B2 ¥k

i selag LAY Ge laa Calide A e Jale Legia JST5 baa laat "3Y Gdll 5 Al A1
i) SalgaY) syl Gluall i (a5 388 IS (e a2 g 08 dabaie 8 Afye g Bpbea
Alpall Gl clagin slael () a5 ducaall 038, opdill 3ay Jia Ligiesa (B ouapal) alaiall )
Al gl Ldad clagdally clalgay) Gn A jlacl . aladd) jsaall o e ase dualiie

Hooke's law. <lga ()41l
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Ll of 6l Clasinll ae Lhad Louliie clalgal) of el A AL 5ymea) dla ) d5all) cla sl

Lo al€ (5K, Taacall dibaie 8 il il clalga)

stress strains

cross section

 Aigpall Ayl slinil ajal Gy alies gl g8 Jaiaall dikaia ciilea) 5-2 US4

dale o e aly sl of sz, Dkl GlSle e JSIX Jalall 2356 Lo A3 5ally Clasal)

£

- A

sadl) dihaie Ll A Jlaa) 3
A5pall Ayl Gl 28l 598 Jes b Le an ) aales 2 dihaie Llsd of e a1l

24 B8 sang Jeay (51 54 2l dalaia (8 moliaill Veh iiaig dlegd
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t oty anl) Ao ylay Clesdl fase 3>
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eV daad) Allall Cluad) Alla 8 Jeall e Linad) 333 dasdl oo Wil 38 25 4 )

Ay EDAl
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Gigan 0 dany Al E¥geal) 83 K] e Liale i pe 12k Aalll claglall sl (b
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& A A Lgleall Agand) Jaey Asend) 5355 daley dpaldll Asand) iy s, s
. eleall e

Lo i jha (B0 (S ol dasliag Blojall Laglie o L of (e A (SRY) willy
Jeanig anlsll (e S8l Laga s (K) 5ald) Guilas Jale sa el el Jale 32 dallail] 2o glaall
Agallal gl Copea ealeaall il 8 3 Al 3Ysally Dl il Loglaal dpleall pl) e
WY el cilaglaall el

Jalsally pial) Al il aall juaatlly lall Jalss¥ls cipand) a3 3 483 e )
G daaly Bisan LT el Y Llag) f Wlaw cllyy ) L) Jass 538 e 5 (9580
V1 aslsl e 81 gl 581 alall 138 ()60 a5 (M) Jaall Cagyla CaIBS) ey laal) lBle
Ay daale Bd Ayl A ey ddaal) eV 8 Jaall Cig s dale a8 waas

tdo¥) Laal) Al Jaadl) 5508 Clual dalal) 48Mal) >

dale ) ae damylall (sl 50 e Aaalil) clalgaY) g2 ¥ Lodie Ll DL Lasall ey
@) sall dnalaill Laglaall (st lic) aa Lglaas Liial) aodaivy ) cilalgay) (N) Aseall 5205
- (M) Jaall Cagyla ale il e Ly (K) il dale Jla
Ugaall 5al) Jalasy Lpalaill c¥panlls 3l 2 e Blie Taylal) sl (e daalill clilea) ()
Ble ed lobeat Lanall Koy ) clalga) Wl (AT Jalpans Litall Ll bl Laladdllig(N)

(ke )aslwall Galas Jaless (fou) Llusal) daslias 5 (S ) adarall dbedy JSa 3latie b (e
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Jalasy (MC) Ailall Jandl Cagyls Jalasy ((KS ) 3sdl) Gailad Jabasg () zalecl) Vs aaslisg
f ok WS 1 Aaall Al 5 Jeatll 5080 dalad) 282l (585 13K 5 (MS ) SYsll Janll gyl
f1 ( gn,n,L) <f2( s,fcu,fy,ke,ks,mec, ms)
O s Algeall 0Ly Al 3 ALy il o) Lasall e gl ) abaall (ol o)) ey 185
Mgall aglea Ji) Alla 8 juaial) Gl Joad 55080 S0Y) aal) disluse 1 aaal 055
P(lagaall) Ll dasd) Aadl Glual) >
sasaall Clagdnl) ad gaam VT Cany dnallaill cpanll it Linall 3 dlalall cilagéall o ()
sl el i (lagdall )Asll Laad) Allall Cleall ol 1305, Laial) g0l Las AadailL
Dola e Laiall e hlas 8 Allall o3a sl oY @lld Algaall salsy Jale L) (s (gl dnallail
c Y1 dsasl) A
(3 pasy aal) A Laad) Dlall Glual) >
Oo i Laylal) dldaill cNVganll e A3l clalgal) 58 Lo cilidal) Cigan e Jeany
cNgenl) il 2l Ball paje WL grial Gigan Jad leleat Lasall (Ko ) Adalall cilalga)
Al (el A gacsall 3gaal) 18 Liial ggil Lesig b1 3 Banaall agdl) olas VT o el
PR

WI=0.1; 0.2; 0.3 mm.
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O3 6 Asallatll clseall liel L A0l Jie 28EN sl Al Qlaal) G Lead Jaadl,

cls¥) dpaall AUAN e Dlad B Allal) o3a el oY @lld dlganll oy ale Iy
dalocal) Llual) cilaiall Alayall 480 A (Gouail) agaall Alla diiph uudd >

dle b (gyeaill Loand) Alally Gl Ayl ] piag 8 Cagd 35S g I allall IS
@AY plalill & daylal) o3 oyl Gl aaig o 19555l ey 8 26<IL clanly 41949
G 1l il el JSY) 2l L, i sleads YICET ciafy Bl (e lele Jads
dgaal) Al ') agaall CYs dapha sa allall 351
ragaad) c¥ls ddijh cluag >

A~ e A b o) 2x g pdaliall ol ]

caladl el e andl clagdall caalis L2

c2al) dakhie lasd Jla) L3

J Lslss 42 li)) el aa Dbiiss Jakal) dahaia 8 clilgaY) g5 habie el .4
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actual stress considared
cross section strain block stress block

Y

35 rald
g o g e

bl pdl clasinll clalgay) G A (7-2) J<a
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Gl Juail)
¢ 94 avanail)
B.S 8110 -1997: gy, A gall AuilaTY) yaliall (goad) AddY) areadl) (3)
part 1
Aal) Jlaa¥) waniy A5l Jlaa¥) cilua (1-3)
Calculate of Dead & live Loads

Dead loads: 4iwl) Jlaa¥)

dadaces A3 Lge s (ane 20 DL claw (it Gl 31D (39 ™

- Assume Thickness of Flat Slab h=200 mm

SW=y+h=020%* 24 =48 kn/m2 -

Finishing = 2.5 Kn/m2

e 18%3%.25
Partition=

=4.5kn/m?2

Total D.L = 11.8 kn/m?2

B.S 6399-part 2 L.L=3kn/m2
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Panel Dimension = 4*4.5 m

—C.S & M.S Dimensions -~

Lx=4m 5 sreail -
- Le=4m
- C.S Width bl == == =2m
- M.S Width b2 = 4.5 -2 =2.5m
- DesignLoad D.S =1.4*11.8 + 1.6*3=21.3 kn/m2
- F=D.S*1Y=21.3*4*4.5=384KN
- Areaofbay =4 * 12 = 48 m?
- == 0.25<1.25
- LL=3<5kn/m2 ... OK
Step 2: Moments And Reinforcement Zedasilly agjad)

2681 Elalan aladials dyil) A ylal) andiiesd Cagu 1A 2680 dag yal dfias dla3L)

0.04FL 0.086FL 0.063FL 0.086FL 0.04FL

0.075FL 0.063FL 0.063FL 0.075FL

31



- Positive Moments M = (.075FL= 0.075*384*4=115.2 KN.m

( BOttom Ja! 3 peabecili= dsicaal) dayal) Consall iadl -
+Mc5 = 0.55%115.2 = 63.4 kn.m

Cover = 25 mm
D=12 mm
Dmm=h—c—§=2m—25—6=nwmm

F, =460 N /mm?

- k=Y here b=b1=2000mm
feu*bd?
- feu=30N/mm? d=189mm b2 = 2000 mm
+106
- k=220 _ _0,03<0.156
30+2000+189

baca *xcmy

K <0.05—- Z =0.95d=0.95 * 189 = 179.55 mm

M 63.4x10°

- = —_— = 2 1

S T 095f,.Z  0.95%460%179.55 809 mm”/strip
C Min Areq = 213b1 _ 01320001200 _ po0 2 A

100 100
AS 809
- Noof Bars = Aonebar  113.04 8
314 % 12 + 12 ,
Ag,., = 8* 2 = 904.32 mm? /strip
_ 2000
Specing = a-1- 285 = 250 mm

32



Provide {#12 @ 250 mm}

( Bottom Jaw¥! b malustli— dpdacsll A yitll) Camsall oall -
+M,, s = 0.45%115.2 =51.8 kn.m

M

K = here b=b]1 =2500mm
feurbd?
fou =30N/mm? d =189 mm b2 = 2500 mm
Ko OLB*10° L 0156
30 %2500 %1892 '
Lo el lian Y

K <0.05- Z =0.95d = 0.95 *189=179.55 mm

A = M 51.8 x 10° 66 1mm? /stri

S =0.95f,.Z  095+460+17955  Cormm/strip
Min Areq — 0.13bh _ 0.13 %2500 % 200 _ 650mm? < A

in.Area = —0— = 100 = mm s

No of Bars = ©l 6

113.04
3.14 %12 % 12 )
Agppy = 6% 2 = 678.24 mm
, 2500
Specing = -1 500mm

Use {12 @ 500 mm}
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- Negative Moments M = 0.086FL=0.086* 384 *4=132 KN.m
he 5 S el Joall F i 0,15 F A sy Qi ailesall die agjal) aaniss (Sey -

dpaall )l aed) 5l Jagiad) ) dgeall wludl Laal

- Assume: Column Dimensions b*h= 250*500 mm

2 |[4xbxh 4%0.25%0.500
- h, = = =0.4m
3.14 3.14

- 0.15Fh, =0.15* 384 *0.4= 23.04 KN.m
(hlall cllad) ajal) 13 -
- M=132-23.04 = 109 KN.m

- —M.s = 0.75x109 =81.8kn.m
M

- K= here b=b1=2000mm
feurbd?
- fuu=30N/mm? d=189mm b2 = 2000 mm
81.8+10° . o
= 30:2000:189% — 0.039 < 0.156 M@Lu]chu‘j

- K<0.05- Z=0.95d =0.95 *189=179.55 mm

M 81.8x10°

¢ = = = 1042.5 mm? /strip
0.95fy.Z 0.95%x460%179.55

. 0.13bh __ 0.13%2000+200
- Min.Area = = = 520mm? < Aq
100 100

1042.5
- Noof Bars = =10

113.04

_ 3.14%12¢12 )

- Agppo = 10x=222 = 1130.4 mm

- Specing = % =222 =220mm

Use {6012 @ 220 mm}
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(TOP (oY) (& el — cllaal) i) ) Aauagl) dnipd) -

—M., = 0.25* 109 =27.2 kn.m

=_M here b=b1=2500mm
fcu*bdz
fou = 30N/mm? d =189 mm b2 = 2500mm
+106
= 27219 _ 01<0.156
30%2500%189

K <0.05- Z =0.95d = 0.95 *189=179.55 mm

M 272x10°

¢ = = = 346.7 mm? /strip
0.95f,Z  0.95+460%179.55

0.13bh __ 0.13%x2500%200

Min. Area = = 650 mm? > A
100 100
650
No of Bars = =
113.04
3.14%12%12

Asppo = 6% =———— 678.24 mm?

Specing = 2% = 500 mm

6-1

Use {612 @ 500mm}
Deflection check :lijai¥) (e (38a3l -

: SY) cagal ajall (e il GiaSY) e (3Ea o

aiall Jga¥l e ST Allowable 4 7 gamall Cihat¥) (5S¢ aas Biae b (35S

idladl) aall e S janll Joh dand (e galill Actual
1A 7 gamal) )Y Gluwa

20526 Oiaill On oy Jalrs 235 Jases 35 aiesa alind Ja e
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Basic—span eff depth = 26:20 =23 For Edge Panel

Modification factor for tension steel

v 63.4%10°

2 — 2000 » 1892 89 hereb=05» 000mm

G e ST g 06 A Aanydll (g

_ 2 £ Arec
fs = 3 yApro
2\ 460 2744 N /mm?
= — % * = .
s=3 904.32 mm

The Modification factor for tension steel is

— (477_fs)

M.F=,55 4 (4772744 _ 149 <« 2 QK

120(.9+.89)

Allowable = 23 ¥ 1.49 = 34.3 mm

4000
Actual = § =— =21.2mm OK
189

:Punching Shear Check3)idy) (a8 (e (382l =

:At column face sgasll 4ang xic i) -
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A Bias ol ageal) o e a3

V,J8 (e dail OR 0.84/f., 5 N/mm?

v=F—n+*b=xh

V =384 —-21.3%.25%.5=381.3mm
Vesr = 115 % vt = 1.15 % 381.3 = 438.5 kn
u=2(Mb+h)=2(250+500) = 1500 mm

_ veff 4385103
™ uxd  1500+189

=1.55 N /mm?
V, < 0.8yF =0.8V30-4.38 OR 5 N/mm?>  OK

:punching shear agead) dag (0 1.5d 20 Ao G158 (ad (e 3823l -

V, = F —n(b + 3d)(h + 3d)
=384 — 21.3(0.25 + 3 % 0.189)(0.5 + 3 * 0.189)
= 365.44 kn

Ver=1.15*Vt = 1.15 *365.44 = 420.26 KN

Veff . 420.26%103
(12+*d+u)*d  (4%189+1500)%189

= 0.59 N/mm?

V.= 0.793\/M « |22 for Fcu = 30 N/mm?

bd d
for Fcu = 30 N/mm? = 10011304 0.24<3 0K
2500 = 189
400

V. =0.79 x .24 * 3211 = 0.6 N/mm? OK
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Use {61 2@ 220mm}
Design of Edge Beams i) b 4d )kl cildajlal) azaai (2-3)

:M\ Qbhi >

Step 1: Dimensions, Loads and Moments
— Assume h= 50cm & b= 25cm
- Loads from Slab

Glaa 25 AL O3 1530 el Jlaal (& dajlall M D (e Agaiall Jlaa!

dajlal) e Byaba ohaal) i

s Amjlall lgbaas ) Aaladl) e (3 KT/ o sanss sl = gl Jea)

Lx _ 4.5 — 29t
2 = 2 = 4. m
—Dead Loads:

Total Dead Loads Per K/, = 11.8 « 2.25 = 26.55 1/,

-Live Loads:

Live Load = 3 * 2.25 = 6.75 kn/m

Design Load = 1.4 D.L +1.6 L.L
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Design Load per K/, W= 1.4 * 26.55 +1.6 *6.75 = 47.97K1/
Design Load per KN F=47.97 *4=191.9 KN

-Moments:

0.0 0.11FL 0.08FL 0.011FL 0.0

[ oot [ oo | ool | oo |

At Middle Span o) Cialia die A jlall asaas : Yl

+M= 0.09FL= 0.09*191.9 *4= 69 KN.m

K= ——  Here b=250mm
feu = 30mm2 , Asumme @ = 16mm, @ = 8mm

?
d=h—cover—§—®link=500—25—8—8=459mm

- 69 x 10°
"~ 30 * 250 % 4592

= 0.043 < 0.156
The Beams Not Need Compression Reinforcement /f K < 0.156

The Beams Need Compression Reinforcement [f K > 0.156
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K <005 -»Z=095%d B.58110
Z =.95%459 =436 mm

M 69 * 10°

= = = 362 mm?
0.95f,.Z _ 0.95 * 460 * 436 i

As

0.13bh _ 0.13 * 250 * 500
100 100

Min. Area = = 162.5mm? < Ag

362
200.96
3.14x 16 x 16

Aspro = 2 * 7 = 401.92 mm2

No of Bars = = 2 Bars

, 250
Specing = ST 125mm

Use {26016mm}

at support tiwal) die duajlal) avasai @ Ll

-M=0.11FL=0.11* 191.9*4= 84.4 KN.m

M

= FTT Here b=250mm

K

. 84.4 % 10°
"~ 30 % 250 % 4592

If K < 0.156 The Beams Not Need Compression Reinforcement

K > 0.05 —>z:{0.5+ /0.25—(‘)_’;}*d B.58110

40

= 0.053 < 0.156



7 = {0.5 + /0.25 —%} « 459 = 430 mm

M 84.4 x10°

Ag = = = 449 2
S T 0.95f,.Z  0.95 = 460 430 mm
Min. A _ 0.13bh _ 013+ 250 = 500 — 1625 2 < 4
in. Area = 100 = 100 = o mm S
No of Bars = **® _ — 3 Bars
200.96
3.14x16 x 16
Aspro = 3 % 2 = 603mm?2

, 250
Specing = 31 125mm

Use {3616mm }

Shear Check (il (ja (38l =
At Column Face: sgeall dag die (all) (a0 (3aadl) :Yy)

3580 gyl s el Y 25K EDlalas alationly 5yel) 8 ) (568 Cauen

| !
10.45F 0.6F 10.55F 0.55F ! 0.55F 0.6F 0,45F!

| T | | T
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Suport Width

Asumme Suport Width =

250mm Same Asumme Beam Width = 250mm

0
Vs = 0.6 x191.9 —47.97 % =109 KN

v=Ys _ 109103
"~ bd  250%459

=095 N/ 5 <08VFcu OK

At End Support : 2kl ygeall dag (e d 2 Ao (all) (e @1 -

Suport Width
+d

Vy = 0.6F — Wy * ( >

0
Vg =0.6%191.9 —47.97 % ( + 0.459) = 87 kn

v, 87103
AT o7 N
V= bd T 250+ 459 /mm2

2\_1\.‘.«4‘);15 uaﬂ\ &Aj& ad
1004s _ 100+603 _
bh 250500
From Table 3.5 B.S 8110 Parl:1 V, = 050N/ . <v

As _ b(v—wvc) < 0.4b
Sv 095fyv  0.95fyv

V) Al ) abeally dalel) Chualiia ie (i) il g

As 04D
Sy 0.95fyv

Tyl Chsiia i (lS) i) eales 1Y)
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As 0.4 %250

Sy - 095x250 4

3.14%82

Assume @, = 8mm — As =2 % = 100.48mm?2

sv =228 _ 9392 — 240mm
0.42

Use {0 8 for links@240mm €/ c’
: silall ie (LlS) Qall) be Lty

As _ 250(0.76 — 0.50) _ 027
Sv 095%250

% 2
3148 100.48mm2

Assume @, = 8mm — As =2 %

Sy =228 _ 379 mm
0.27

Use {08 for links@240mm €/ }

Deflection Check :li)ai¥) (pa (3dadl) =

Basic Ratio —span|eff depth = 26+20

=23 For Edge Panel

Modification factor for tension steel

w69 %10°
M =130
bdZ ~ 250 * 4592
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Arec

s = 3 yApro

2
fs = = %460 * = 276.2 N/mm?

3 401.92

The Modification factor for tension steel is

— (4’77_fs)

M.F=,55 4 (772762 — {3 <« 2 QK

120(.9+1.30)

Allowable = 23 * 1.3 = 29.9 mm

Actual =L =— =8.7mm
d 459
Actual <Allowable OK Ghaa CilasY)
Interior Columns :51aY araai 3-3
tasasail) Clghs ]
»  Step 1: Column classification il o) juad Ja dgaadl (il
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b3 (2) Al Gils Jally oY) 8 asaad) aliiad Alls (XX) sl Jon -
Bx = 0.85 B.S 8110 Table 9.2 jlay,ll 25< (e 40} dosall
&y Blelye po ananaill 8 AL SleY) e lalaie) (Sae @llyg dgandl dase dlaal (a5
tisal) (A Bagiall Blailly anl)
Column C1 b*h=250*500 mm
AL AU (e dlall dgenl) sk

L, = | — Width of Slab = 3.2 — 0.20 = 3m

Lex _ BxLo _ 0.85+3000 _ £1<15 OK
h h 500

13 (2) Al 335 Jaals eV b dsenll sliiad s (y-y) psaall Jon -
B, = 0.85

Loy _ ByLo _ 0.85 3000

n " 250 =102<15 OK

) IS b usd 350eCl 35anll 13)

- Step 2: Design Load doasaall) ddgaall Qlua

D.L= 11.8 KN/m?
L.L= 3KN/m?
18mM? 3genll lgbany Al dalindl)

Total D.L ON SLABS = 11.8* 18= 213 KN
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S.w =0.25%0.5%3.2%*24=11.5 KN

Total D.L= 224.5 KN

Total L.L = 3*18*4 =216 KN

224.5 KN Roof
1=
449 KN . 2nd
[=|
637.5 KN 15t
5
898 KN Ground

~~ Base

C1 asanll o iyl dsall Jaa¥) e (1-3) 8 J<a

»  Design Load F=1.4%898+1.6%216 =1603 KN

N= 0.4*Fcu*Ac+0.8*FY*Asc
1603#103= 0.4*%30*500*250+0.8*460* Asc

Asc= 279 mm?

. 0.4bh __ 0.4+250%500
Min. Area = = = 500 mm? < Ag
100 100

500
No of Bars = ey 3.5 Say =6 Bars
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Use {6014 mm}

> Step 3: Links Ul ol

1 * 14 = 3.5mm Use @, = 6 mm
Max Spacing between Links =120@,,,;.,,
=12 %16 = 192mm Use 190mm
t@luld) avanat (4-3)
tFT 3jkal) Guld¥) avanad Cilghi

Step 1:Dead And Live Loads From Above

=¥ cns Gl 30T aseed) Lo JleaV) G oo (el e dpdad) JlaaY)

898 kN = IS cusall Josll 13

216 KN =S Al daal)

—_2c N — N
Assume Fcu =350/ -, Fy=460"/ _ .
The safe bearing pressure on the soil q, = 200 KN /m2

@ =16mm , Cover =50mm

» Step 2:Footing Dimension
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N
Required Area (Lx * Ly) = —

a

Where here N=1.0D.L+1.0L.L Without Factors
Assume Weight of Footing F1 =150 KN

Total N =(898+150+216) =1264 KN

Required Area (Lx * Ly) = % = 6.32m2

JSAN dape Bac 18 padius
Column h*b=500*250mm

Lx =Ly =252 use2.6m

»  Step 3:Max bearing pressure on the soil

Nu
Lx * Ly

Ny= 1.4D.L+1.6L.L Where D.L without S.W Footing
N =1.4*%898+1.6%216 =1603 KN

_ 1603
qamax - 2.6*2.6
»  Step 4:Assume Tick of Footing h=600mm And Check

Jamax =

=237 KN/,

A3 o (FEadlly uledd Ade dlaw jLAs) >

YIS apanll dag die Al (e BT Gk 8 dad) Ga (Al

N
(Column Perimeter) = d

Stress v =

d =h—cover — @ =600—-50—-16 =534 mm Say = 530mm

1603 * 103
St = =2 N <0.8V35 0K
PSS V= 2% 250 + 2 % 500) * 530 [mm?
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> Step 4:Moments And Reinforcement :  zluwilly agjall

N (Ly—h)? 1603 (2.6—0.5)2
= kS = *x

_ - — 240KN.
Ty 8 2.6 8 m
M
= here b= L= 2.6m
240 * 106

= 0.009 > 0.156

K =
35 % 2600 * 5302

The Footing not Need Compression Reinforcement K < 0.156

K <0.05- Z =0.95d = 0.95 x 530 = 504mm

As = M 240 * 10° _ 783 )
® T 0.95FyZ  095+460+504 oo
Min. A _ 0.13bh _ 0.13 %2600 * 600 2028 25 4
in.Area = —5o— = 100 = mm s
N B _ 2028 10 B
o of Bars = 30096 ars
Speci _ 2600 300
pecing =757 mm

Use {10 616mm@ 300mm /¢ }
Moment (y-y)

N (Lx—b)? 1603 (2.6—0.25)2
= — %k = %k

Lx 8 26 8
here b=Ly=2.5m

=426 KN.m

M

K =
feurbd?

426 = 10°

35 * 2600 * 5302 0023 >0.156
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The Footing not Need Compression Reinforcement K < 0.156

K < 0.05-> Z =0.95d

M 426 *10°

As = = = 1934mm?2
0.95FyZ 0.95%x460%504

. 0.13bh __ 0.13%2600%600 .
Min. Area = o0 = m = 2028 mm? > A; We Use Min. Area

2028
200.96

= 10 Bars

No of Bars =

) el s 13 o) mbedll e 580 Gulesd ol

3.14%16*16

Aspro = 10 * — = 2009.6mm2
Speci _ 2600 _ 300
pecing =157 = mm

Use {8¢16mm@ 300 ¢/}

Step 4:Final Check of Punishing Shear ( 1.5d From Column face)

Critical Perimeter = Column Perimeter + 8 * 1.5d
Critical Perimeter = (2% 250+ 2 *500) + 8 * 1.5 * 530
= 7860mm

Shear Force V=N — * (b +3d)(h+3d) hereh for Col

Lx * Ly

1603
V=1603 — ——— * (0.25 + 1.59)(0.5 + 1.59) = 691 KN
2.6+ 2.6
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|4 691+ 103
(Critical Perimeter)d 7860 * 530

=017N/

Ve From Table 3.8 _=all &3l Al daglea cond

Shear Stress v =

1004s _ 100 * 2009.6
bh 2600 % 600

=0128-> Ve=034N/ . >o0128V/

Step 5: Shear Stress Check 1.0d From Column face .

X-X _saal die -
Ly —h
szqamax*Lx( yz )—d>
Vx = 237 % 2.6 ((2'6‘0'5) _ 0.530) — 320 KN
£103
Stressvx = 2 = 2221 _ 9923 <y OK
Lx+d 2600%530
Yy sl v -
Lx — D)
Vx:‘hzmax*Ly( > _d>
2.6 — 0.25)
Vx = 237 % 2.6 (T _ 0.530) — 397.4 KN

Vy  397.4%10°

= =029<Ve OK
Ly+d 2600 * 530 ¢

Stress vy =
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:aluad) avast (5-3)

: reledl) s Gl B
200mm -zl Al dlew

1.5 Megslos Jladll g i)
2oAll Qi) Johal
J252+152=291m
dagyill oda e MK dasll 055 fie danydl) Gage alyil
Glajall ae AL ()
(0.2 %2.91 + 0.28 % 0.15 * 0.5 * 10) * 24 = 19 Kn/m
Lal) Ageal)
2.5%3=75KN
AL etV caraaill Jaal
F =14DL +1.6LL =1.4%19+4 1.6 *+ 7.5 = 38.6 Kn/m
el 8] el oo

_F*L2_38.6*2.5*2.5

3 3 = 30.2KN.m
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M 30.2 * 10°

K= = = 0.035 < 0.156
F., *bd? 30+1000 * 168 * 168

M

Ag =
S~ 0.95F, + Z

4 - 30.2 * 10°
S 0.95 % 460 * .95 * 168

= 433 mm?|m

0.24*bx+h 0.24+1000 * 200

Asmin 100 100 480 mm

Use 5T12@200 mm

trdapnd) olaTYl 2 il graladd ayan3

0.24*bxh 0.24x1000 * 200

= = 2
ASmln 100 100 480 mm

Use5 T12@200 mm

: GilAdY) (e (3Radl)
M 302%10° o7
bd?2 1000 * 1683
[ Arec
fs - 3 yApro
2 460 133 235 N /mm?
= — % % =
s=3 565 mm

The Modification factor for tension steel is

_ (477—fs)
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M.F=,55 4 _¢77=235 — 157 <2 QK

120(.9+1.07)

Allowable = 20 * 1.57 = 31.5 mm

span 2500

=——=14.80 mm
168

Actual =

Actual <Allowable OK

54



&l Juadl
Tali n al iy azaaill g Jalal)
Etabs
t i) galin (o dadia 1-4
bl aaie Bagaaall jualiall dplas ) afiey igueS maliy (ETABS :ailasil) Gl
dad)) ol Gim 1963 ale b et 588 iy Lheas Sl Bilay) sealiall areals
1984 ble 3Sya¥) saaiall LY (3 L yodlS ANy (3 NS deals 8 (5Y)
Aadai (B L)) maliny (1o 8.4 Aaall aladiud g malin) (e Bade fud 2 Lad Sijshg
LJV3ls Ll Jleal il cas Tilas) aliat) Wls allall 3 oy Jobal Aada 25
(elnd) 8 dmsanal alyall glall Y1 kel Jla0) i Cas ddbidal) clinall precail padioy

Sl M) da el Lyt o 58 Ui alay dlpally dday bl st alsl 32c 3k e

Bl 2 e Bf 3 llal) 8 Al aaall

55



rgalipnl) () Asall JB) clghad (2—4)
:Etabs galinl 4ubull 4galll (1-2-4)

JCallh LS cdaginn (Y5 AN Aulaall JgY) (838l ela 58y caalial) Guk dgals o

L3} ea el

3 1885 Uttt 19,0 - (at ey e #
Fle £ View Define Draw  Seedt Amgn  Anshse Disply  Deign Optons Tk Help

EVHaC Zl&»68Q&GQIH sk )6 2§ RED-0-Nwma'h & S HE 1-0-T-@-=-B-—-

h;_' Modsl Explarsr | = % | [T Plan View - Stond 2= 130m) | w ¥ | | FDVew | - )
o Mol Dupiy Tebhs Reperts

L3

i

N

i

i

i o

X

I8

O

o]

~ 1 ® B ~ @EiC

:File < Import 44l (e (2-2-4)

LS adalially olgall Cluped iy Gl aay o QS maliny p0 DXF dipas Sisall anl alyiics) Jass
Adull JiKay)

56



Miews Mcdel.,

|
| § open

Import

Evpan

Ugload 1o C5 Cloud.,

Capture P

208 Usem g DD

|G Eait

Cirlet 2

Ctrle 0

Seésct  Assign - Anahze Displyy  Design

vt

5 0

chef 20.EDE

¥ Show page at startup

ETABS 22k Taxt File..,

ETAR5 Databiase Taales in Froel.,

ETABS Database Tebles in Access...

ETABS Dtabese Tebles in Text file..,

ETASS atabase Tsales in ¥6) File..,

Revit Structure axr Fde.,

F1kS, [IWE Filn af Archar

DT File of Architecture] Grids...

JDXF Fle of 30 Medel...

STEP File.

Steet Detadag Meutr
IFE Fille:

1GES Jigs File.,
STAADSTRUDL stdd gh File...

Perform3D Structure File...

[ Connect online for updates

H 2 Type here to search

DXF z\.atua.a J\S}EJY\ C—AL\)J (e a.a-u)n Jl):\:\.a.u‘ 4.9:\

19 &

H 2 Type here to search

Define  Draw St Asign  Anabae

3 Hew Model Quick Templates

Orid Dineaalana (Pan
@ Do Gt Spacing
Numier i Gd Lrees i X Diction
Nt of Gkt Linai i ¥ Diactions
Spasng of Gitda in ¥ Drecticn
Spaong of Grids m ¥ Cirecticn

Speciy Gnd Labsing Otions.

Custam Crid Epackyg

Zd Biruztural Dbjects

Btk Grid Dy

ian Dutars  Teals Help

Slve! Duck Slapgared Truss

0K

Story Dimensnn
(85 Simpie Story Data
Mrker o Stones

Typical Suty Height

Beitem Sary Haigt

(7} Custon Stary Dosa

Spwecdy Cuslom Sory Dela

Perimalyr Bosms

Waille St

Twee Wy o
Rbhed b

A<l Jaghad Canyatg alshll dae Cauyal diyh iasy (3—4) J<&)

57



[aa FAl&lr &S

H £ Type here to search

2580 g Lial iy sl Al Ja) diph manss (4-4) IS

fle  Edr Define  Draw St  Asign  Anabae  Disply
O Haoe Flalr a® s &a e
Bl LIS 4

| v x|

I
% Fodd ey Tables Heport
| = hoge

Frogect

Sructure Layout

77 | )

I

i

i
o
S

e

Harngd Cuilput Tlers
f+ Hamed Plots

BCGEOD =

Plan Vow - o 2= T im)

H £ Type here to search

Plan Vie - Ston|

w Dofine Draw Select Asign  Anabze  Displyy Design  Dgtions  Teals Help

. o & e S M 8, = I~
A t1ude Initiglizaton ®
Irtiszshior Cpons
0 L v s Dufaul Setogs. o
(U Selligs fum & Mods Fil. ()
@) Use Buitin Setings
Dvssiay Lk Menz =1 -
Sieed Sectun Detabere B55hama 2006 -
Sined D Code BS HSR0-2000 ~|
Carasls Dosign T 15 511057 ol ]
ak Canied

| Rem reavEal FrupEy wai ~

=

Genesl Dita
Matenal Hame:

Ao

Matirisl Typie

Directional Symmetry Type
Fatenel Dispiay Color
Matirial bk

Macenal Waight and Mass
(8 Soeciy Weight Deriy
Waight per Lint Vohame:

Soeciy Mews Dermity

[ tor

[Ihve ] torf¥im*

Mass per Unit Valume

Mechenical Propery Deta
Meculus of Bamcty, £

[zanzETaz torme

Fomson's fimo, U

Costfizent of Theml Espanser. A

Shear Meduus, G

Deesign Frepeny Cita
oty S Wl Propedy D Dl
Echvatiod] Waloia! Fropety ld
Ranirear Material Data. Material Damping Prpertica
Time Desencer Fropertiss...
Madhohas of Fuplure for Gracked Defechos
18 Program Delaud (Fasod on Concretn Sabs Design Cacka)
(3 User Soechied

Lm

i_k-;i-l.Y?ﬁ? 213 4m)

sl ailiad dgall Caipat mass (5-4) J<al)

58

D Seory.

~ 0

T3 q




& = s it 1 bl o

File Fdr View Define Drmw  Select  Asign  Anahae  Display  Design  Ogtians  Toals Help

BVYHAac ZEr aRQRQ WS i DA 2§ R D0V T I-0-T-@-=-5-—-
e - x|

LT 1 = % | | PlanView - Stonys - 2 = 48 )
Wode Dy Tebes Reparts 3 Frame fraperties %
= Mode
tf Froject = 2
St Layoat B Fcpmie L
Fregserlis A Tipe o ~|
i Sructrel Obpets it —
It Grocps | Fiter Dear
0 Loacs ¥
Hasned Culouil lerrss Fropent
Hamed Plots i3 Moy Shew Armperty

Find This Froperty

B0 GELD XEME 7

w
|
I

=

Plan Vow - o4 2= 48]

H 2 Type here to search

- Al Gyt Al Al adaliall Caupat 208K a g (6-4) J<A

& = s it i " o

fle Edt View Define Draw  Seect  Awmign  Anahee  Disply  Design  Datiars  Teals Help

BVHac £lRIr aRAEQ M il Okl 4§ READ DN ma !

L] | = % | [ PlanView-Sond-Z=130m) | catiitfed| =
Vo Dugay Tebles Reportz
[ Define Laad Pastams =
Harnd Ouitn Tlems:
=+ Nam=d Fiots
Losds Ok To
S Weight s
Load Tipe Wutihor Laersi Load Nt
Dele Lo
Cancal
3 #
L ~47
=K

X8 198 210 m i Tintn

59



File Edit View Define Draw Select Ascign Analyze Display Design  Options  Tesks  Help

U Moo L Bea R (W (3dar o8 0 D A B @ - O - 01 w7 4 s e [ E RS R R - R

= <> | [ mhRva SR T e e < [ [ sovew 1 =

I S

3

~

i5) & Losd compination =

[E]

= Combirmeris Giekta

e ULT Add New Combo.

O WORKING

1

=t

B T e T |

5 |

E oK | canesl |

~ |

= 1

a |
1 "

< % &~ ‘

Flan Mew - Storyd - Z = 13 m)

3 £ s uerate 19,0 - gt ypical = i3 Y
fle Edt Wiew Dofine Draw  Seiect  Awign  Anabze Disply  Design  Opfions  Teals Help

EVHo2¢ Ala» QRARQ B 2crioli ol 3 2§ RED-O-Nwmah b SHES I-O-T-@-=-B-=-

| [ ModelEvplarsr | = % | [ EDView Joint Restrainis. %
Wodel  Dizay | fables Heparts

| =5 Mocel windowes
E: ':| -0 View

TEOD XREH S A
N
-3
pant

N I® @7 @Eo

oady T One Smee | Glaal ol Lints

H 2 Type here to search

Y e i) aay el (K& maagr (9-4) <&

60



3 1485 Ulterate 19.3.0 - Drawing2.dxf 20 = o X

fle Ede Wiew Define Draw  Seect | Asmgn | Analyze

Teals  Help

_uy Haoe Z& > &% bt V] A% Resrsives r;‘.!u H 8, s

-

Viacle Expiarer » N\

Fame YN Sprngs.

%; Mode  [upay Tables Regorts h shen > Diaphrmgns.
t S Lk » Pans Zone
v
s v Tandan * Additional Mase... -
N [
N W1 Joint Loads » Joint Fiaor Mesking Optiens... le !
= of !
4 g Fareloacs » r I
I {
{5 W% ShellLoads 3 v ‘, !
>—<~ “ Named Flots ¥ Wty
) 22 Tendon Losds » | @’ i
]
0 ;T | | r-f; il
s GaugePropadies » | Vo T =
(| { , 1 | ] &
Ly Pizs Force Acceprance Craerss, *
E s

Assign Spandrel Force Accoptance Coteria,

3

AT | )
» \ _ \ . ‘l |
» ey
B e TN |
I\ !
74
V

30 Yew

n £ Type here to search 9 A B i T

ffal)l ol Jee S g (10-4) IS

& = aas ienate 104 o il
Sle Edt Wiew Define Dmw  Seect  Awmign  Anahee  Disply  Design  Catians  Teals Help

BVHAaG Ay QREE] W i 3 4§ IRED B0V iMah L S I-0-T-@-=-C-=-

= 1 ~x | [ ZDlen e
:.‘"cd: Dispiay  Tables Heports
3
< B
[ E il
Skl
& ¥
5] g L
B e o utHE Shol Load &ssgnmet - Lniform
B Liead Patrern Hame oad w
3 unorm Lead opsons
Load ooad | tenfims ) Add to Bsasing Loads
) Relace Sustrg Loscs
tkechort | RN i () Ufete Exstrg Losds
s Cse Fooly
w
B £ * R |
i.
b X
L
A0 Vi

ciluladally Faally Al Jleal) alss A s (11-4) J<a

61



85 Ultersate 19,0 - DrawingZ.dxf 20

= o X

I-0-F-0-=-0-—-

7 ey Display Cgtians  Toals  Help
it s apgelt ol (S A FIBRED-B- NV mph s =HES
it e
,,
Dete
Addte Macal from Template »
A
i Edit Stores and Grid Systems,
X Add Grid Lines »¢ Selacted Ja
0 ii GricOptions » |
(] [ER totersctive Dasabase... CHhE |
E |
iz (115 Replcate.. CUi-R ‘ \
Extn » -\
W
= i | I
Nearge Joirss... ' -
Asgn Joirtts/Frames/Edges.,  Shift=Curie o \
B Mave loints/Frames/Shels. Gt
\ x ¥
=
N £dit Frames » \& I =
\
B £t Sheils » X ® !
i
I Edit Links » |
x
e Add/tdit Tendon »
74 Adc/Edit Slab Rebar »
N i
+
Aderkdit Design Strps » l/
— Auto Relabe! Al
0w

n £ Type here to search

el Glgh

3 1085 Ulterate 19,6 - Drawing2.dxt 20

fle Ede View Define Draw  Ssect Asign

EVH2c Z&r aqady

B

R | T Viodd Expiars - X
:‘ Modd  Dupay Tebles Reports
k|| = Muce
s
y
-\ o Sructurel Cbpects
B Grewps
O Loscs

i Naned Qutput Tters
+ Named Fots

B
&
H
I\
74

Croting ferilysia Nods e corarraits - flocen - Soepd

H £ Type here to search

L+

[ Bnal

D0 U1 G LS oo B conge (12-4) IS0

ze | Display
Check Maded.

r Ootons  Teals  Help

Set Active Degraes of Freedom

= o X

I-0-FT-0-=-B-=-

Set Loed Cazes To Run..
Advanced SAPFée Catians.

Advanced Design and Rezpense Racervery Options
Autormatic Mesh Settngs for Floors.

Automatic Rectangular Mesh Settings for Walls...

A Medel for Nenlinear Hirges...

Crackang Analysis Dotiors,
Run Analysis 5
Mode Alive

Merge Ana

Modify Undeformed Geometry

Lock Model

Desktop

62



- Drawing2.dxt 20 = o X

fle Ede View Define Daw St Asign | Analyze | Display Catons  Teals  Help
o s ; » §
EVH2¢ Za»raaady D-@-r1wma 't & I-0-T-0-=-B-=-
| [ WoddEsplorer > X | [T 45 setactive Degress of Freadom xX
Yodd sty i Tebies Ffecrs Set Loed Cases To Run.
=+ Mode ) i
& Proect Advanced SAPFYe Dations
- Stlchn Lypout Advanced Design and Respense Racerary Options
i) Progees ties
= o 3 | = 1
+ Stuctural Cbyects Autometic Mesh Settings for Floors. Yo Bl
6 Greups 1 ) 3 1
@ Loacs T Automatic Rectangular Mesh Sestings for Yialls...
3 Maned Qutiut Tl : A % /
i icto o | Anaysis Medel for Nonlinear Hinges.. 3 i
 feit) AF:
% # . Cracking Analysis Optiors, : ws W8
20! l P RunAnalysic 5 o 7
{B) Moo e i Bl Al “
=2e Ghj Merges & 3
! i
- |[B] Moty Undeformed Geometry. = S
2 (3 Show Analysi Messages...
| & Last Analysis Run Log... : 3
5 Unlock Model it i § 1
= | §
y y |
= x ® & ¥ {
= i f
| i
% *
i 2z
4
|
Max = 0 00266 3 09 5374 £3.5814, 121, Min = ) (3008 ¢ 3 8532, 47 253, 23] Qan Acaniin = 1| > JGiomal =] Uoa

n £ Type here to search

Qatl Jac B gy (14-4) U<l

3 £ s uerate 19,0 - gt ypical = o kS
Eét  Wiew Dufine Draw  Select  Awign  Anabme  Disply  Design  Ogtians  Toals Help
EOHoc A& ARAZQ W 2ol D6l 2§ BET-@-M1% mantr & St
| | = % | [ FDVew - Depacements (Dead) m] | %
Mode  Disvey rables Reports
| =3y

Jaint Element: 303555 4, |
Stony: Story! 1
Uz = 0000070 £

= Uy =-0.000104 P 1)
= 4 Uz =-0,0443181 D g te .
2 ¥ 7L ( -o.ooonﬁ
faf -' — Ry =-D.003% .
- / o = ° #°. Rz=oanthoi dde T
- - > - » b !
|
) L]

0 | x» | Glosal ol Lints

H 2 Type here to search

CUDU Gl 48w (15-4) J2

63



rodle AN maliyll (o Jaladl) il (2-2-4)

) lal) saech o dujsnall (gl ad gy (1-4) dsanl)

Row Labels Min of P

O
cCa -18.4857
C10 -47. 5535
C100 -19.4613
C101 -31.8838
C102 -46.929
C103=3 -59.68
C104 -21.2032
C105 -41 0585
Cl106 -9 . 6277
C107 -19.38249
Cl108 -32.8886
C109 -22. 6765
a1 -244.5587
C110 -47. 9831
13113 -37.6074a
Ci1312>2 -14.79571
Ci1313 -16. 7014
Ci114a -A41 . 2075
Ci115 -35.0784
CcCl116 -23. 16649
Ca117 -12.5919
CcC118 -34.83449
C119 -38.34949
ci1z2 -31.8402
Ccl120 -82.3753
CcCi121 -1.9296
CcCi122>2 -2.0631
ciz23 -83.0329
ciz24a -85.4046
Cl26 -21.0174
Ca127 -30. 7731
CcCi12s8 -45. 1933
ci129 -53.0048
cCi13 -38.1622
C130 -10.9707
Ci131 -66.52
ci32 -51.3365
CcCil13=3 -26.6134
Ci135 -27.46049
cl36 -69.7391
Ca137 -52.1978
Cl138 -43.9948
C139 -15.045
[t I -36.5667



c140
Cci15
Ccile
ci7
cis
cili9o
c2
c20
c21
c22
c23
c24
c25
c26
c27
c28
c29
Cc3
Cc30
c31
c32
Cc33
Cc34
C35
C36
Cc37
c38
c39
c4a
c40
c41
c4a2
c43
c44
c45
cae6
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C95 -34.4821
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Grand Total -146.5106
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Concrete design using the ultimate limit design method.

* Design of Rectangular Columns

* Project :
Concrete F.,,= 300 kglcm?
Steel F, = 3600 kg/lcm’
Ult. Load desired| dim of column As .
Col. 2 Reinforcement
N, (ton) p% | b(cm) | t(cm) | (em?)
1 25 45 11.25 8 ¢ 14
1 130 1.3 25 45 14.63 10 ¢ 14
1.6 25 40 16.00 77 ¢ 14
7 25 35 8.75 6 ¢ 14
2 100 1.3 25 35 711.38 8 ¢ 14
1.6 25 35 14.00 70 ¢ 14
7 25 20 5.00 4 ¢ 14
3 50 1.3 25 20 6.50 5 ¢ 14
1.6 25 20 8.00 6 ¢ 14
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