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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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sdal LoD &l Al e ddaglaal) Dl all 2S00 o (il Claa die ehyg sllly (Aladic
LAY ] Giany 8 Gl gl 38 (g (el @llig % 15 Mgn llsdll
L) Cagl) e A Aoy B30 R angl adds HLaa¥) (B a2
coilatia lgisl s T Uald Lpa of Tilon Wl bl ilipe alas .3
Jie Bsllae 0585 Al cihlaa) (gly (e Laguall) plodll hlial a8 Ll e clgiil) Sans .4
AL 8 elsgl daas it HLad) o (o2 8 ) eledl) dale) sl LU L)
e W) dids JS @y cilihs 3 e dlnall 8dbe G Sl Al Dlwall ciblad) s .5
s Jladi) Gigaa Gsn Lab 1as Bl Al dlasi Jin Ly 1 5)5aY)
dcle 24 55dl disia 4y 20 N 1S 4l Aoy e (A sy Bl lepa 2 Qllgdll (i .6

el Y pmem Yl Bl
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o s Ay & ele B Jall B sexdy Cllsill (e i b el aay Ala)all clial) oS L2
palsal G lpany il lilae 5 Juadly HLas¥) cig s iy dugie 42,2 20 15
Neany 358 DlaSall gy pany eaath Ll dalledl)

Ala s Sl Oy sne pe likaie bajgne 05 Cun JlidY) 2ikla Lanagy Al yass .3
el bl Cgasl) Las AaSlal Gl (oadand Cpeadlal) disall gang 05 O b duaal) dal)
Bade o a3l dalshu¥) duadl s 5 Ll Laglsis Lagdlsiad glacal gaaall Gllall sl
ISl - lsiag Cmigion Oulgdl) mhaa Jaad Al Dlshal) Julgs e JS whul Capping
lll e giall Aadll 515 e ED sl

Sl s 2283 af 7S 140 Mon Jaees (gr9me Taiia ol Lisall el 4

rablual) >

:dlalaal) (e Joriall daglie Cae

P
Fe =Xe :N/mm

aaial) dalis =A Sl Jaall =P, Lacall daslie =Flidua
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Al jall okl daslie cilua il gy (4-2) oy oo

) >

Laglia Jan | dabae| alad | O g s S o)

Lzl Sl | angll | dnadl | duedl | dslual Ll
o [

1

Al 7| sl joyls | 2

BUNIFCTPICN K

1

2528 | el Zyli| 2

BNIFIPICN B
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lslac g LaSal) ciliaall Jaiaall 25Sle (4-2) o3, U<

2 Ayl 2-4-2

Tensile Strength Test 4l all 2&ll daglae HLos)

e

s Byalie Bl (AT 830 (61 5l a0 28 S AL T ey Aluall & il daglie G oS
il
sdaadiond) gy >
) sl .1

o lae ld gl L3
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celall leeSall dallea (aloal .4
A(Dh8) dex Slea 5
LJaall iy .6
: Direct Tensile Strength_éluall a&d) jLis) el =

tLESY) ela) Ak >
)3 Galad) dagylall ety dallaally claally aally Lalall cilblee ehals HLaad Gliall juaas
il jlas) b
Cnns sdang Loy 2al) Jass alilly LY Al lgiles e duall dlues JLasY) (5a
caiiall B galiae ST Cua il el Cual) Jaal)

:ablual) >
Aal) adaie dalise o oalV) Joall daciy Allal) 038 3 28] daglia Cavny

P ity Jaall
V/ES=E = - = bl 2l dagli
e /CS A el dalias > >

Dhig HLaa¥) due cliy cra b Ll dugreall Ao i) 2al) HLas) el digenal Tyl

-

Al 28 e 850 ate Jlaind Gl LaaY) ey cadil) DS Gy 55 Jaia dlga] 350l
-l daglie bl Bale e Gyl ] esalll 2

Indirect Tensile Strength(&udjial ddhall) jalual) pe a&l) jlas) Lol =
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Lb.im.u{)_“ AT e kl\_-jae.m:%() LGJJL} o 15 Q)ng\:ub.ub; Lbjau\ oe Hle dabiall Hlodl) due

s Jallaall 5l = LYY uiall (e cpfind Om lgasils ey (B iy b LaaY) ASle oad) o

oY /28 X

csadY ) Jaall Jaser laylags) dic g diel) e unneal) Jacall Jas (piang a2

cablaall >

e8] Jaall XY

k) X Jshall X 1 = (b)) bl e 24l daglaa

2P . vl - .

2aafzS e ) Jaall =P :éua
POV lshay) Jsk =L

Pl i) ad >

A sleel 8 280 Laglie Lul 4l o8 tmangs (5-2) by Jsas

365 | 90 | 28 7 3 LAl e
105 | 1,05 [ 1 | 171 | 05 | (sele by cued
1,05 | 1,05 | 1 | 6/5 | 3/2 | el oy gDy citand
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JPLY) daliaal) Gluald) @b cluady sale 5 -2

A el Ay Hhat A gl cilalgaYl dny yh ]
(5 sl dpaal) Aad) 43 k) 5 gaad) Vs A3y 5k 2

"Adg al) Ayl A galal) cilalgal) Ayl 1-5-2
Caaiely dalaall LlaAl) clelis] Gl 8 susgll o 19310le s Agiral) ClalgaY) danla culy

Gl b cadie) LS Wsally il Al Dpwla | (alsad) el ae Jsall Loglia (il e Gansladd 890

cebliall Jae dagdal d2dal) A peall ade Canny hileadl digad Jaf (o dane

;ﬂ\*ﬁ.«d\ <halgay ;C\g)h ‘-1'1:‘*4)9 >
TS N85 0 i b "y g palial) sl 1

Dl i A el Lgadalia ()8 Jpend ) dadisall Al jall il i cilica jlall g guad 2ic
Oile 2sa g9 Al Al Guilad ane 5 Dlujall (aliiy Galll Cilblgal) e Jdalse 320 il

Gliain Heedag AY) el Calida Ly ye Jdale Lagia JST5 Laa (Blaat MAY 5dl) 5 A5la A0I"
gatall Clalga) danylay Qluad) die (o bl 328 Gl (e a2 Ml L 2d)) dilaia A0 e Bpia
Alodl) Gl clagin lae) ) 258 L all s2a, sdil) das s Ligise iy odayal) alaiall o
drals gl dghad cilasdlly chlga) o 3D Hliel . aladll jeaad) e ey ae duliie

Hooke's law. <lga (4l
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Llis o f clasial ae Ll duliie clalgal) ol el Gl AL 5yiel) da yall 8 d5alll e gl

i al€ )5S Juiaal) dalaie 3 Lljall Cilalea)

cross section stress strains

gyl ik elindl ajal ey Jiliise gloke b bakcal) dalaie Cialgal 5-2 S

dale o e by el o ag )y, Dbl GlSle (e JSIX Jalall 335 Gl g yalls laaal

@A

i) ddhate Adlu A Jlaal 3
Lpal) dayhall 8 20 568 Jasd 4 Lo as ) aalad 2d) e il o (e a2l

-4 B8 sang Jeay (53 5o 2] dahaie A moaliail) B8 ety dalegs
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 siAlSall plaall 4
aadl' Js¥) dalall agie Colual cllyg al £ 80 Dilupal) (o plae ) ealaill 3Ysh adaie Joa
besdl) lsall adaall "SI jgeadll agie” S Aaliall ples " SobiY]

Limit state designdsaadl 4dhll cilual) 2-5-2

f oty anl) Aoy ylay Cleall fase >

layslat (535 ) el (e Alsyall Gl Lo Ll donadl Allally cdaal) Allall Claal) 455k
Gl 8 aal) Allall Clual) dlls 8 Jeal) e L) g Jaall oo Laial) 138 258 )

Ay Gl
LS ) g3 bl dasyladl SYgeal) abay) (@

Cigan (93 dan )l ¥gaall 5ab) &) e biale Joaa e 1aba)) 8all) calagdall sl (b

)

Lall) clagaal) saliyg s ylAl) SYgaal) 5al) AlSa] ae calids Heeda (C
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aadll) GO VAL Daall YD paas Ko SN o)y >
S agie e’ el 3 dsall Al m
S ohysall Ulg s Cahaty) lin’ clagdall dpoall SN s
sl Gaes GeRal cpy Aladlly Sl eeh ade’ il Zpsall Ala)l

Al Aooal) Al Clead) W clanad) (<0 wlld) Glaall sa V) Loall AL Glaall yiing

g psansall " cliainll FENEN dpaall ALl Clually 8:S i) o clila) sels Jlaa] xie ()5

2 Jalse A5 el Ll Sl dsya Gleal) daph e Zoaad) Al Qleall iyl cjua

Pt lige D Jalsall @l aaat (Kag (oY)
c¥aall L1
celall algal dbdlly 4SSl Galsal) L2
oD (g yhag Lindl Jee ag )l .3

Shall O ik 5580l EDEN clfigal e Sige IS LY dele liie) e a¥ oIS Gl
'N' Ugaall 50l dale 5o glal dale Jgl 380 Lo )lal) c¥panll Aplual) aidll 53 (e gl
i) oSa Al C¥genlly I O3l ol ad e Jalall 1385 aalgll e ST Lass 58

ia Uads (06Ss Al c¥senlly I C3sll uai o lld Julis aalsll e ST WY1 dale
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b Jas ) Aubual)l Agaad) aay Ageall 5045 Jales duulidl) Alganll Ciya ol 5 e

- clal) Glde

Lo pui ha (A (Kad Nsil) dagliag Lludl) daglie o ua o (S Al SRV pailly
Jeanig sl (e 81 Laga s (K) alad) Gailas Jale sa el el dale 32l Al o glaall
Agallatl wdl) oy eolend) il 3 3 3 e Vsally Aslipa) Aaglial Al 0l o
Ol Jalay e gliall el

Jalsally pial) dles liiall aall yuasilly sjlial) Lalug¥ly cNgaall 2aa3 8 383 aae
o daaly Bsas W)l el ¥ Lulag) f Ll alldy, Linal) Jeat 58 e 55 ) (AY)
V1 aslsl (e JB) gl S0 Jalall 13a (36 8y (M) Jaad) g pla (R sy ) e
Ay duale 8pdg 4yl Ay Gl bl Y Jaad) Cag sl Jale o vans ¢

tds¥) Daadl Al Jaadll 508 Cluad dalad) 483at) >

dale Jlay) pe danplall gdl) ,8h e dalil) clalga) e ¥ Leie HLenadl DU Lad) e
) Jgall dallail) dasliall lais Hlie) aa leleat Liall aabiivn ) @ilalgay) (N) dlgesl) 50l
(M) dasdl gyl ale liie) ae Liandy (K) Gailatl) Jale Jla)
Ageall B2L) Jalang dsalail) E¥geally laty 2lb e Hle syl gaall e Axslill @lalgal) )
Bl ed lebens Linall (€a Al calga) Wl gal dalgars Lisall Laal) leall Ll dllig(N)

(ke )alwall Gulas Jalay (fou) Dlaall deglaas 5 (S ) adaiall alagly IS Bleie s oo
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Jalasg (MC) Dlaall Jaal) Cagyls Jalang ((KS ) 3sill ailas Jalang () zbeaill Vs aaglisg
Pk LS V) Loall Al ol Jesill 5,080 Lalall ADall 065 13S0 0 (MS ) 3Ysll Jaall Cagyla
f1 (gn,nL) <f2( s,fcu,fy,kc,ks,mc, ms)
O i Wsaall Bl Alla & JALasY) il o) Lasd) o Gadis A calaadl (goill o)) (Sinn 13
gall daglia J8) Alla 8 peaiall Glld Jaad 5080 S8V asl) Ligluse ) il 06
(e gdal) Aol Laad) Alall cluadl >
sadsall lasnll o s VT ny Aallaill csaal) il Lasdll 3 dlalal) cilagéall o6 )
CNsanll liel 2 (lasdall )Asll Loall Alall Cluall s 130 Ll g5 g LadaYL
Osla e Liiall o Blas Ja Allal o3 lat oY @lld dlganl) 5215 dale JIAy (o 5] dnallail
cAgY) sl A
(A Laey @RAL) AUE daad) Al cleal) >
Oe i Lylal) dsalaill cpenll (e A3l clalgal) 0s$ Ladie cilidall Gigan aie Juany
Nsenl) il 2l Ball (e W griall igan (i Lheas Lanall Ky Al Aol cilalga)
Al (el A gansall 3gaa) 18 Wil gl Leig Adai) 8 soasall mdll sl YT Cand dallail
D045

WI =0.1; 0.2; 0.3 mm.
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O (6 Asallatll clseal) loel L A0l Jie ZAGH Loall Aladl Gluadl of Lead Jaadl,

Lls¥) dpaall ANl e Dlad J8 Allall 3 glat oY @l Alganl) 53b Jale JI3)
rdalocal) Llual) ciliiall Alaud) 398l & gl gaal) s Al uad >

ple b (gyemdll dpaall AL Clual) dinpla Gud gy B Cags 5088 oyl allall oS
@AY bl & daphall sda cuydml @y aey o 19550k (awy IS8 35SIL iy 21949
4 8T (gl Dl ASY) A L, ddbide eleads YIKET @ialy cObaill Gan lale Jady
agaall Ayl 'l agaall s dih sa allad) 2
ragaal) c¥la dijh cluad >

AL = iy daa i " sgdill ey Ligie ahaliall cla L]

el el e andl Glagdnll caals L2

o)) dihie Llusa Jlal L3

J Lsls 42li)) i) po Dlabiicss haaal) dihaie 3 clalga) g558 abade lie) .4

" e bl Callly el jsaall (g el (6f Larcall dahaia g sl (4(0.9)

o gaiadll
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actual stress considared
cross section strain block stress block

Jliesa alaial (gyemill 3ganll Alls Ayl 385 lagdilly calgaY) Lalaaa (6-2) JS

3 rdud o
gl o g e

bl sal cla gl Calga) o A (7-2) J<a
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Sl Jua il

34l pranal)
B.S 8110 -1997: gg duall dig<all duilii¥) jualiall goaul) ALY pranail) (3)
part 1

Aal) Jlea¥) daaty dtial) Jlaa¥) Glas (1-3)
Calculate of Dead & live Loads
Dead loads: 4il) JlaaY)

dntae A1 e g (pe 20 DL Gl (g i) i) DL )y @

- Assume Thickness of Flat Slab h=200 mm

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

Finishing = 2.5 Kn/m2

18%3%.25

Partition= =4.5kn/m?2
Total D.L = 11.8 kn/m?2

B.S 6399-part 2 L.L =3 kn/m?2

30



Panel Dimension = 4*4.5 m

-C.S & M.S Dimensions -
Lx=4m 5 sreail -
- L=4m
- C.SWidth bl == =2=2m
- M.S Width b2 = 4.5 -2 =2.5m
- Design Load D.S =1.4*11.8 + 1.6*3=21.3 kn/m2
- F=D.S*1Y=21.3*4*4.5=384KN
- Areaof bay =4 * 12 = 48 m?

DI

=2 — 025<1.25

DL 118
- LL=3<5kn/m2 ... OK
Step 2: Moments And Reinforcement gedaailly a9 jad)

2SN e aladials dpw i) daplall aadies Cagu AT 26Sl) ag il doaaa 40D

0.04FL 0.086FL 0.063FL 0.086FL 0.04FL

0.075FL 0.063FL 0.063FL 0.075FL
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tagall ajal) >

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

( BottomJa! b mabecll— Lyviasall dayall) Comsall el -
+Mq5 = 0.55%115.2 = 63.4 kn.m

Cover = 25 mm
D=12 mm
Dmean=h—c—§=220—25—6=189mm

F, =460 N /mm?

M
- K= P here b=b1=2000mm
- feou =30N/mm? d =189 mm b2 = 2000 mm
+106
- K=—20 _—0.03<0.156
30%2000%189

L&'A@\M X Ct\i\)}

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

M 634x10° 2 ,

- AsE 0.95f,Z  0.95+460%179.55 809 mm*/strip

. Min. Areq = Y13Ph _ 01320006200 _ ooy 2 Ag
100 100

- Noof Bars = A - %P _g
A one bar 113.04

3.14 12+ 12 5 ,
Agppo = 8% 2 = 904.32 mm* /strip

2000

Specing = 81" 285 = 250 mm
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Provide {#12 @ 250 mm}

( Bottom Jau! b peleli— ddausgll dayll) Cansall p3all -

+M,,s = 0.45%115.2 =518 kn.m

K= fcui/;dz here b=bl =2500mm
fou =30N/mm? d =189 mm b2 = 2500 mm
__SLB10" 0.02 < 0.156
30 * 2500 * 1892
Loin bl #lias Y

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

M 51.8  10°
© 0.95f,.Z 0.95 %460 x 179.55

Ag = 661mm? /strip

0.13bh _ 0.13 * 2500 * 200

= 2<A
100 100 650mm* < Ag

Min. Area =

661
No of Bars = =6
113.04

314 %12 %12 5
Agpp, = 6% 2 = 678.24 mm

. 2500
Specing = -1 500mm

Use {12 @ 500 mm}

el ajadl >
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Negative Moments M = (0.086FL=0.086* 384 *4=132 KN.m
5 A el Jeall F tim 0,15 F R okl Jis silesal die agiall s (Kor -

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

2 [4xbxh 4%x0.25%0.500
h, = \/ = =04m

3.14 3.14

0.15Fh, =0.15* 384 *0.4= 23.04 KN.m
hlall clud) a3l 13) -
M=132-23.04 = 109 KN.m

—M.s = 0.75x109 = 81.8kn.m

K=Y here b=b1=2000mm
fcu*bd2
fou =30N/mm? d =189 mm b2 = 2000 mm
81.8+10° o o
= 3072000:1892 — 0.039 < 0.156 Lwa mobaal zaas Y

- K<0.05- Z=10.95d=0.95 *189=179.55 mm

M 81.8+10° .
- Ag = = = 1042.5 mm? /strip
O.95fy.Z 0.95%460%179.55
. 0.13bh 0.13%x2000%200
- Min.Area = = = 520mm? < Ag
100 100
1042.5
- Noof Bars = =10
113.04
. 3.14#12%12 2
- Agpp, =10+ 2222 = 11304 mm

- Specing = 2009 — 222 = 220 mm

10-1
Use {012 @ 220 mm}
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(TOP AoV (b gl — calladl aal) ) Abacugl) Aayal) -

—M., = 0.25% 109 =272 kn.m

K=-2" here b=b1=2500mm
fcu"‘bd2
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 27.2x10°
S 7 095f,Z  0.95%460%179.55

= 346.7 mm?/strip

. 0.13bh _ 0.13%2500%200
Min. Area = = = 650 mm? > Ag
100 100
650
No of Bars = =
113.04

3.14%12%12
Agppo = 6% =——— 678.24 mm?

Specing = 2% — 500 mm

6-1

Use {012 @ 500mm}
Deflection check :ijaiy) (3883 -

: SY) Gaagal) sl gl CLATY) ¢ (RN

Siall 2ga¥) e ST Allowable 4 zseaal) Clai) (5S¢ g Bine QA (35S

dladl) Gaall Je Y janll Jgha dand (e sl Actual
1A 7 samal) WAy Glua

20526 Goeil Gn oy dalae 3350 Jas Ay aiee sl Jal 0
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Basic—span eff depth = 26220 = 23 For Edge Panel

Modification factor for tension steel

v 634106

27 = 5000 = 1892 =.89 hereb = b1l =2000mm

e g LS L 0% A Aaydl) mpe

_ “ ¢ Arec
fS - 3 yApro
2 v 460 274.4 N /mm?
= — % * = .
s =3 904.32 mm

The Modification factor for tension steel is

_ (477—fs)
M.F = 0.55+m< 2

M.F= 55 4 @77-274%) — 149 <« 2 OK

120(.9+.89)

Allowable = 23 % 1.49 = 34.3 mm

4000

=—— =21.2mm OK

Actual = £
d~ 189

:Punching Shear Check sia¥) aé (s (38l =

:At column face ssexll dag 2ic Yyl -
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D 37 o) ageal) Of (ya (3R

V, 8 (el OR 0.84/f., 5 N/mm?

v=F—nxb=xh

V =384 —21.3%.25+.5 = 381.3 mm
Vorr = 1.15 % vt = 1.15 * 381.3 = 438.5 kn
u=2(b+h) = 2(250 + 500) = 1500 mm

veff 438.5x103
V. = = 222 _155 N/mm?
u * d 1500%189

V, < 0.8,/fo, =0.8v30 =4.38 OR 5 N /mm? oK

:punching shear agaadl dag (e 1.5d 20 Ao G)5AY) (ad (e 3R -

Vi =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\/“’0’;‘% |22 for Feu = 30 N/mm?
100 * 1130.4
— 2 —
for Fcu =30 N/mm* = 2500 = 189 =0.24<3 0K
100 211> 067 0K
189 '

V. =0.79 * .24 * 3211 = 0.6 N/mm? OK
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V>V, Gadl el dlgal e 5iS) (atll Dluyal) daglie (N e (il
Use {A1 2@ 220mm}

Design of Edge Beams i) A 438kl cilajlal) asaai (2-3)
: asasalil) Gighd >
Step 1: Dimensions, Loads and Moments

— Assume h= 50cm & b= 25cm

— Loads from Slab

Glan g AU (39 151y cllaal) Jles) & duaylad) ) AL (e Al giiall Jlaal)

aajlad) e Tydlie ghaadl O

s mjlall lgbeas 1 Aalisdl g & KT/ o sasgy el = Ugind) el

Lx 4.5
= 7 = 2.25m

2

—Dead Loads:

Total Dead Loads Per ¥/, = 11.8  2.25 = 26.55 K1/,

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

-Moments:

00 0.11FL 0.08FL 0.011FL 0.0

T 0.09FL T 0.07FL T 0.07FL T 0.09FL T

At Middle Span sl Ciuaiia ais ddajlal) asanal 1 Yl

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

K = M Here b=250mm
fcu*bd2

feu = 30 , Asumme @ = 16mm, @, = 8mm

mm?
1)
d=h—cover—§—®”nk=500—25—8—8=459mm

69 * 10°

= =0.043 < 0.1
K= 30250 4502~ 2043 < 0136

Jougll dalaia A Jaria poled] o UianY dialall
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=095xd B.S 8110
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

Min. A = = 162.5 Z<A
in.Area 100 100 mm s
No of Bars = °2_ — 2 Bars

200.96
3.14x16 x 16
Aspro = 2 % 2 = 401.92 mm?2

Specing = 1= 125mm

Use {2616mm}

at SUPPOrt il dic duajlall asawa : Ll

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

K = M Here b=250mm
fcu*bd2

K — 84.4 *10°
30 % 250 * 4592

If K < 0.156 The Beams Not Need Compression Reinforcement

K > 0.05 —>z={o.5+ /0.25—6—12}*61 B.S58110

40
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7 = {0.5 + /0.25 —"%}*459 = 430 mm

M 84.4 =10°

~ ~ = 449 mm?
0.95f,.Z _ 0.95 * 460 * 430 i

As

0.13bh _ 0.13 % 250 * 500

Min. A = = 162.5 2<A
in.Area 100 100 mm S
No of Bars = **° =3 Bars

200.96
3.14 %16 x 16
Aspro = 3 * 2 = 603mm2
250

Specing = 3°1- 125mm

Use {3616mm }

Shear Check (aill (s (3823l =
At Column Face: sgall 4ag dic (alll ca 3Eadl -yl

2581 dag yal dlae dajlall (Y 35S0 COlalae alasicels 8aSll & (adl) (668 s

| | I
10.45F 0.6F 10.55F 0.55F | 0.55F 1 0.6F 0.45F

| T T T |

laie aill (o Fia g 10 0.6 F o8 odle) dcajlall b (il 53l Ao Lo
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Ve = 0.6F W, *Suport Width
s — Y — Wy Tt

syl (adll 558
Asumme Suport Width =

250mm Same Asumme Beam Width = 250mm

0
=109 KN

Vs =0.6 %1919 —47.97 *

v=Ys 109%103
"~ bd 250+459

=095 N/, <08VFcu OK

At End Support : 2kl ygall dag (e d 2 Ao (all) e (Gaa3) -

Suport Width
> +d

V, = 0.6F — Wy * (

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

v, 87%10°
V=44 = 2507259 = 076 " /mm2

loyall ail) daglie i
1004s 100 * 603 _
bh ~ 250%500
From Table 3.5 B.S 8110 Parl:1 V= 050N/ . <v

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

AV ARl e bedilly dalal) Chaaliia die el palud S

As  04b
Sv  0.95fyv

A lal) Chustie die (UlS) i) als Yl
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As_ 0.4 % 250 _ 042
Sv_ 095250

3.14%82

= 100.48mm?2

Assume @, = 8mm — As = 2 x

sy =204 _ 9392 = 240mm
0.42

Use {08 for links@240mm ¢/ }

ailaal) die (@UilS) el g Ll

As 250(0.76 — 0.50)

— = = 0.27
Sv 0.95 % 250
3.14%82
Assume @i, = 8mm — As = 2 = 100.48mm2
Sv = 10048 _ 372 mm
0.27

Use {08 for links@240mm €/ c/
Deflection Check :ci)aiy) ( (3Radl) =

20526 Oial) G Sansy Jalae 335 v Aly saise lia] Jaf (s

Basic Ratio —span|eff depth = 26420

=23 For Edge Panel
Modification factor for tension steel

v 69 %106

bd? _ 250 % 4592

1.30
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2
fs:§y

Arec

Apro

2
fs = =%*460 *

_ 2
3 20193 276.2N/mm

The Modification factor for tension steel is

— (477—fs)

M.F=55 4 @#77-2762) — 913 <« 2 QK

120(.9+1.30)

Allowable = 23 ¥ 1.3 = 29.9 mm

Actual = L = 2% _ 87 mm
d~ 459
Actual <Allowable OK GRaa iy
Interior Columns :51ee¥) avaai 3-3
:M\ Gighd [
Lt Loy A Jleal agle 4Y dika 3ganll
>  Step 1: Column classification chuad o) jual Ja dgeal) Chiial
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33613 (2) Alad) @855 Jauly AoV B ageall s Als (XX) gl Jon -
Bx = 0.85 B.S 8110 Table 9.2 ilasyll 2&ll (e A0l Ll
ly slebie pe ranaill 8 AR ale¥) o lalaie) (Sae @lldg dgandl ddaie sl (il
thsall (8 Bdgiall ylailly aail)
Column C1 b*h=250*500 mm
AL ALY (e lall Ssanll Joka

Ly =1—Width of Slab = 3.2 —0.20 = 3m

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

13 (2) sl 3l Jauly eV b asenll sl Alls (YY) psaall Jon -
B, = 0.85

Loy _ ByLo _ 0.85 3000

h A 250 =102<15 OK

u;\AlA:\Y\‘j\S‘fJ:UAEJ‘%QC1 dganld) 13

- Step 2: Design Load doaraall) dgaatl Gluws

D.L= 11.8 KN/m?
L.L= 3KN/m?
18m? spell lgleny ) dalisdl)

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 T Roof
e

449 KN 2nd
=

637.5 KN 1St
=

898 KN Ground
Base

Cl ageall Ao Zadlgll 2l Jlea¥) eaaga (1-3) o8, IS

» 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

No of Bars = 2% _—35 Say = 6 Bars
153.86
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Use {6014 mm}

> Step 3: Links GULSY) b

7" 14 = 3.5mm Use @y = 6 mm
Max Spacing between Links =120,,,;,,
=12+ 16 = 192mm Use 190mm
rlul) avanald (4-3)
tFT ajkal) Gl asasal Gjghad
Step 1:Dead And Live Loads From Above

¥ cns Gl el asead) Glo Jleal) G o el e didaall JlaaY!

898 kN = 11| casal) Jaal 13

216 KN = <l 2l Jeall

—_ac N — N
Assume Fcu=350N/ o, Fy=460"/ ..
The safe bearing pressure on the soilq, = 200 KN /m2

@ =16mm , Cover =50mm

> Step 2:Footing Dimension
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N
Required Area (Lx x 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

1264

—— = 6.32m2
200

Required Area (Lx * Ly) =
BN TSP A E JPRER I
Column h*b=500*250mm

Lx =Ly =252use2.6m
»  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
2.6 2.6
»  Step 4:Assume Tick of Footing h=600mm And Check

qa max —

Qa max —

237 KN/

Al e 3l (uludl dse daw JLE3)

YIS dganl) dag di (el G (3R Bk 8 dladl G (3RaT)

N

St V=
ress (Column Perimeter) * d

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

1603 % 103

St = =2 N 0.8V35 0K
eSS V=124 250 + 2 # 500) * 530 /mma < 0.8V35
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> Step 4:Moments And Reinforcement :  geaasilly agjad)

N (Ly—h)?> 1603 (2.6—0.5)2
= k = *

- = = 240KN.
Ty 8 2.6 8 m
K=—2 here b=L,= 2.6m

fcu"‘bd2
240 * 10°

= 0.009 > 0.156

K = 35726005302

The Footing not Need Compression Reinforcement K < 0.156

K <0.05-> Z =0.95d =095 %530 =504mm

s — M 240 x10° 783
* T 095FyZ _ 095+%460+504 oo
Min dreq — 0.13bh _ 0.13 * 2600 * 600 _ 2028 mm? > A
in.Area = 100 100 = mm S
No of Bars = 2028 _ 10 B
o of Bars = 30096 ars
ocing 2600 200
pecing = T0-1_ mm

Use {10 #16mm@ 300mm €/, }
Moment (y-y)

N (Lx—b)2 1603 (2.6— 0.25)2
= — = %k
YT Ix 8 2.6 8

M
= here b=Ly=2.5m

=426 KN.m

426 *10°

K = 3% » 2600 = 5302 = 0.023 > 0.156
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The Footing not Need Compression Reinforcement K < 0.156

K <0.05—- Z =0.95d

M 426 *10°
s = = = 1934mm?2
0.95FyZ  0.95%460%504

0.13bh _ 0.13%2600%600

= 2028 mm? > Ag We Use Min. Area
100 100

Min. Area =

No of Bars = 2928 — 10 Bars
200.96

) bl s 1 lad) el (e 5S) GaldU b J3)

Aspro =10 x 222220 = 2009.6mm2

2600
10-1

Specing = = 300 mm

Use {8¢16mm@ 300 €/, }

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

P YIS geall dag die Galll e @EaAl Gk e el (e (GRa
Critical Perimeter = Column Perimeter + 8 * 1.5d

Critical Perimeter = (2 * 250 4+ 2 % 500) + 8 * 1.5 * 530
= 7860mm

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

Lx x 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

=017/

Vc From Table 3.8 (aill 4l )l daglan cawad

Shear Stressv =

1004s 100  2009.6
bh 2600600

=0128 > Vc=034N/ . >0128N/

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

X-X _saal dic -
Ly—nh
Vx=Qamax*Lx( yz )_d>
Vx = 237 * 2.6 ((2'6‘0'5) _ 0.530) — 320KN
Stress vx = rx _ 320107 =0.23 <Vc OK
Lx+d  2600%530
Yy ol e -
Lx — b)
VxZQamax*LY< > _d>
2.6 —0.25)
Vx = 237 % 2.6 (T — 0.530) = 3974 KN

Vy  397.4%10°

- —029<Vc OK
Ly+d 2600+ 530 < e

Stress vy =
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:?L'“S\ paanal (5—3)

D reledl) s Gl B

1.5 Mgl Jladdl ¢ sy
oAl i) Jhal
J252 +1.52 =291 m
aydll o3 o M daall (65 fe danydll (aje Gl bl
Glaoall ae A3 &g
(0.2%291+4+0.28%0.15*0.5*10) *x 24 =19 Kn/m
Lall A gaall
253 =75KN
A Y] sl Jeal
F =14DL +16LL=14%19+1.6+7.5=38.6Kn/m
sanal) aB) sliad¥) aje

_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

LM
* 0.95F, *Z

. 30.2 * 106 I
s = 005 » 460 = 95 x 168 133 mm’m

L, _024xb+h _024+10004200
Smin — 100 - 100 = mm

Use 5T12@200 mm

tpapd) olad¥l 2 gl el daad

0.24*bxh 0.24 1000 * 200

Asmin 100 100 480 mm

Use5 T12@200 mm

: CiASY) G (3Radl)
M 30.2%x10° 107
bd?2 10001683
— Arec
fs - 3 yApro
2 460 433 235 N /mm?
= — %k * =
s =3 565 mm

The Modification factor for tension steel is

— (4‘77_fs)

53



M.F=55 4 (4772235 — 157 <2 QK

120(.9+1.07)

Allowable = 20 * 1.57 = 31.5 mm

Actual = P4 — 2590 _ 1480 mm
168
Actual <Allowable OK
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&l Jaadl)
Tl s aladiuly avanail] g Jaladl)
Etabs
tomliY) malipn o daria 1-4
dibail Gacade sagaaall pualiall Ak ) dtiey jiseeS malin (ETABS :dalaiil) Guls)
dad) cnul Cua 1963 ale 8 daea 558y pan Slall L5LEY) paliall anena
1984 ale 4.5 saniall VY 8 L ysallS ANy 3 NSy deals 3 ISV
Aadai b el melin (e 8.4 Aaall aladiad 55 caalipll (e Bae G 2e Lad Ciyshag
s 2Ll Jlaal il cas Tl abilasd Wl allall 8 ol Jolal 243 -
el A dareat dyal) Gallall a1 i) JlAy 2 Cus dibidal) liia) aracail padiy
CilaaSy 2] b galind) Lpds o 5o La alay shyally alay zalill asie alg) 830 Gk o

SRBI PRI [QER NI B TERW AN
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il ) Al JA) clghd (2-4)
:Etabs g.alid Al dgalgll (1-2-4)

ISl LS i (9AY]s AN Aulaall JgY) oMl el 58y calind) Bulsi dgaly o4
sLna) GAA}AJ\

I3 ET88S Uttimate 19.1.0 - (Untitled) - X
File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help
OO H2c A a » QORE QW 3drf el M READ-@-INY kT L] I-0-7T 0 =[5=-

Model  Display Tables Reports

\
A

i EBE0DREEIODXIE

—X
Plan View - Story4 - Z= 13 fm) X-39 Y199 Z13(m) OneStory | Global ~ | Units.
B = T S : 1643
H P Type here to search 3] 8 mm® o 4 ¢ x3 m 57 31°C o @A) e e N

iyl dgaly mass (1-4) (<

:File < Import 2. (. (2-2-4)

LS pdalially olgall e ay @lld aay o3 A aling (oo DXF diay sal) o)l alyiiad) Jand
Al JlKay) 4
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3 emes

File | Edit View Define Draw Select Assign Analyze Display Design Options Tools Help
[ NewModel ChrleN 1 :\“: Y & 7-0-n0Y rall) D - -T
& Open.. Ctie0
@ Close.. Shift+ Ctrl+E
M save Ctries LATES S
#] savehs.. ShiftCtrl+S
[T5 mport v | Emes edkText e
e
Export " | ETABS Database Tables in Excel...
Csi Uplosdto CSICloud 25 ETABS Database Tables in Access...
@ CreateVideo ’ ETABS Database Tables in Text File...
- )
Print Graphics... Ctl-p | ETABS Database Tables in XML File
Create Report \ |Bm  Revit Structure .exr File..
T v |5 .DXF/.DWGFile of Architectural Plan...

B Project Information...

W

Comments and Log. Shift+ Ctrl+C

5

Show Input/Qutput Text Files...  Shift+Ctrl+F

1 C\.A\Drawing2.dxf 2D.EDB
2 C:\Users\..\hg.EDB

Exit

B @B I @Y

\DXF File of Architectural Grids...
DXF File of Floor Plan...

DXF File of 3D Model,

CIs/2 STEP File...

Steel Detailing Neutral File...

IFC File:

IGES .igs File...

STAAD/STRUDL .std.gti File...

Perform3D Structure File...

Show page at startup

Connect online for updates

P Type here to search

DXF Zisas

Edit  View Define

File Draw Select Assign Analyze Display Design Options  Tools  Help
. . 4 " - o | b H
QW H 2o Z @l 5 @ | Q| -0y (alk = -@-T- -

R

3 New Model Quick Templates

Grid Dimensions (Plan)
(®) Uniform Grid Spacing
Number of Grid Lines in X Direction
Number of Grid Lines in Y Direction
Spacing of Grids in X Direction
Spacing of Grids in Y Direction

Specify Grid Labeling Options.

O Custom Grid Spacing

Add Structural Objects

Giid Labels.

Story Dimensions
(®) Simple Story Data
Number of Stories
Typical Story Height
Bottom Story Height

O Custom Story Data

Specify Custom Story Data

Ig = e
L]
j \ = EEERaEEe
Blank Grid Only Steel Deck Staggered Truss. Flat Slab Flat Slab with Watfle Slab Two Way or
Perimeter Beams. Riobed Siab
0K Cancel

x%ﬂ

Jl

31°C

o 63 )

H L Type here to search

A< bashd Cauyaig (lshll dae Chiyat dayh maag (3-4) J<a
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File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help

= 3 Q@ @a W J
L XAV Ar-IN B Q| QW . &d
L3
3 Model Initialization
Initialization Options
(O Use Saved User Default Settings.
= () Use Settings from a Model File.
= | Use Buill-in Settings With:
™| ® as
Display Uinits
Steel Section Database
Steel Design Code
= Congrete Design Code:
L=l
oK

- X
- RIRO TP AT | ot -
x
L]
Li]
Metric S ~ @
BSShapes2006 v
BS 5950-2000 v @
BS 211097 v @
Cancel

L3 wiaicien Fiupeiy Lae

a - %
File Edit View Define Draw Select Assign Analyze Displa) Genersl Dot
o P —
CVH2¢ /&) aaaasq sy kol e el I-0-T-@-=-C-—-
X Model Explorer X% Plan View - Ston Matsral Type & o N X
3 | mocel
"X odel Display Tables Reports Diectiondl Symmety Type — -
= Model
N Project Materal Display Color ] Change
Structure Layout
< romartes Materal Notes Modify/Show Netes
LN Structural Objects
71 Groups Material Weight and Mass
3 :
[#-Loads . . .
: Speciy Weight D Speciy Mass D
= (5 Named Output Items @® Speciy Weight Density O Specify Mass Density
b - Named Flots Weight per Uint Volume EE
Bad
o Mass per Uit Volume 0254525 tords¥m*
o Meghanical Property Data
Al Moduius of Basticiy, E [2e088732  Jtori/m
ia
Foisson's Rt U
Coeffcient of Themal Expansion, A i
Shear Modulus, G 1004158 tork/m*
=
Li
& Design Property Data
N Modify/Show Material Property Design Data,
] Advanced Materal Property Data
Nonlinear Material Data. Material Damping Propeties
Time Dependent Propertics...
N Modulus of Rupture for Cracked Deflections )
£ ® Program Defaut (Based on C Siab Design Codk v
rogram Default (Based on Concrete Slab Design Code)
O User Specfied
Plan View - Story4 - Z = 13 fm) oK po— X41Y232 Z13(m) One Story Global Unis
H L Type here to search

Asall (ailiad dgall Chspat miass (5—4) J<a
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File
UV HAac F& > aaaa s sl es
[ MedEplem | wx

s

A

[}

X I

D @EIOD

B ~ [

L

Model Display Tables Reports

= Model
41 Project

#]- Structure Layout
+]-Properties

1 Structural Objects

Named Output Ttems
Named Plots

Flan View - Story4 - Z = 48 i)

H R Type here to search

File  Edit

DV H2« |/ &>

View

|~ Model Display Tables Reports

— Madel Explorer - %

Plan View - Story4 - Z = 48 (ft)

Edit View Define Draw Select Assign Analyze Display Design Options Tools Help

k- Ak

I Frame Properties
Fiter Properties List

Twe  |m

Propetties

Find This Property

Click to:

W10X45

A-CompBm
~

Import New Properties.
Add New Propety.
Add Copy of Propety...

Mady./Show Property.

Delete Property

Delete Muttiple Properties.

Export to XML File

oK Cancel

Q ®&@ R C W o adelg el

£ Modsl

roject

Structure Layout
Properties
Structural Objects

Named Output Ttems
Named Plots

i B HE| [ [E

I~

Plan View - Storyd - Z= 13 (m)

Define Draw Select Assign Analyze Display Design Options Tools Help

ik db

%55 Y935 Z48 )

One Story

Giobal

A Define Load Pattems

Loads

Seff Weight
Mutiplier

Auto
Lateral Load

Click To:
Add New Load

Modty Load

Delete Load

Cancel

—X

Plan View - Storyd -Z =13 ()

H A Type here to search

X328 Y188 Z13m)

Jlaal) o yat s (7—4) J<al)
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ou
41 Named Flots

hi®pE/ BEDBHOD X

Plan View - Storyd - Z = 13 (m)

£ Type here to search

I3 £748S Uttimate 19.1.0 - dicf typical

cplay  Design  Options  Tecls  Heln
2 34 el S 4 B85 = @ - @ - O L s | 4 ] =4 T - -F - T - e — -
[ Plan View - Stona- 2= 13Gm | = x | [ soview 1| -
A Lose Combinations >
Combinations Clizk to
uLT Add New Combo.

WORKING

Add Default Design Combos

oK Cancal

X 42 Y234 Z13m)

A Jpanll s el e (8-4) ISl

File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help

ODVH2a /&l QQQ& QW sdrRelfnd 36 4

VIEMOD-®- N me T A=

o ] - x
3 Model Display Tables Reports
_‘i =73 Mode! Windaws
N

[ 3-D View

Madel Explorer

| | 3-DView JointRestraints |

DY) (e i) Judl G maag (9-4) J<a

€] 31°C
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I3 ET485 Uttimate 19.1.0 - Drawing2.dxf 2D - X
File Edit View Define Draw Select | Assign | Analyze Display Design Options Tools Help
DV H2¢ Z &> Q% on v | 8 Restraints.. ). [ I-B-T -8 -=-C-—-
i Model Explorer N\ Frame » | %t Springs =5
% Model pisplay Tables Reports 2y shell » @" Diaphragms...
& Model - S
Link LD

i proleck X s PanelZone.

22 -
N - Structure Layout ~X Tendon W Fr
‘ri} & Properties -
LN - Structural Objects ¢ Joint Loads » Joint Floor Meshing Options.
e - Groups s

b Ifn  Frame Loads » — =
u - Named Output Ttems % Shell Loads ¥ F T
Roa - Named Plots = T ) }
X 2% TendonLoads » ) I } A Y

\‘. £ LR A
D] s Gauge Properties > A { | [ ,’ /' /. T / /
\ ’
| | diwin ow |

|| n Pier Force Acceptance Criteria... == o ) ¥ [/ -
Ei i Sl & i oo &
A =% Assign Spandrel Force Acceptance Criteria. \’ \k ‘L

% Assign Objects to Group. {

Esl  Clear Display of Assigns \

Copy

Paste Assigns »
\E \

signs

= H| | E
%
e

[N

3D View

» 214
P Type here to search % - 08/03/2022

File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help
COH2o |/ alr Q@& & 3dreln 5T B
[ wesmpom | x| fosiiens X

Display Tables Reports

«
B
E
¥
[ ]
.
(]
Hl
=]
:
(i}
i

= Mode!
Project -
Structure Layout ’ :
Properties | % I
Structural Objects I i
Groups i 4
Loads
Named Output Items 3
Nomed Plote Shell Load Assignment - Uniform
Load Pattern Name Dead
Uniform Load Options
5 Load 0.28] tonfjmz O Add to Existing Loads
@ Replace Existing Loads
. esmr [ e O Delete Existing Loads
=t
oK Close Apply

i B HE| [ [E

I~

3D View

H A Type here to search

bl Zdly Lall Jlal) g Bl e (11-4) IS
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I3 E7285 Uttimate 19.1.0 - Drawing2.dxf 2D o X

File [Edit [ Undo Ctrlez Display Design Options Tools  Help

P R H
BWEq ko v petl3dRRe ol 3K A RED DNV imsy ,

— v X
X Cut Ctrl+X
A | model
“i Tod B Copy Ctrl+C

& [Ty s Ctrl+V

2 ![_7 Paste. Ctrl+V

@[ #C Delete Delete

|

@ G Addto Model from Template »
= | "
B} @-| f{i  Edit Stories and Grid Systems..
o | /
X1 J. Add Grid Lines at Selected Joints.

/ST

D i Grid Options » —
O EB interactive Database... Ctrl+E - / = /
in = i
i 111 Replicate.. Ctrl+R
L fr) Extrude »

%, Merge oints...

[S  Align Joints/Frames/Edges... ~Shift+Ctrl+M
.

Move Joints/Frames/Shells... Ctrl+M
Edit Frames »
Edit Shells »
Edit Links »
-5 Add/Edit Tendons »
4 Z Add/Edit Slab Rebar »
B Add/Edit Design Strips »
§5  Auto Relabel All

3D View
- »
H L Type here to search ) - d Desktop A 7 P)

el Galsh 2D SV sallall )5 dae diiyh maagy (12-4) J<al

I3 ET8s Ultimate 19.1.0 - Drawing2.dxf 2D - X
File Edit View Define Draw Select Assign | Analyze | Display Design Options Tools Help

]

DO H2« /& » &« & 7] CheckModel..
T Model Explorer X A Set Active Degrees of Freedom... 2K
[ | Mode! |Displey | Tebles | Reports 85 SetLoad Cases To Run..
N = )
\ - Project ! Advanced SAPFire Options...

[#- Structure Layout
@ Advanced D d R R Options...

N +)-Properties (@ Advanced Design and Response Recovery Options.
=l StuchualCbjects %  Automatic Mesh Settings for Floors...
el [4)- Groups
=2 (- Loads ¥ Automatic Rectangular Mesh Settings for Walls...
E:l [#)-Named Output Items A .
|| Namedpit & Analysis Model for Nonlinear Hinges.
= #  Cracking Analysis Options...
o P Run Analysis Fs
0l (%) Model Alive

= GE Merge Analysis Results

— [B] Modify Undeformed Geometry...

Show Analysis Messages

El & Last Analysis Run Log

. & LlockModel
Z
Creating Analysis Model -ine constraints -floors - Storyd Cancel

H L Type here to search % . ﬂ 9 x3 Er] Desktop i A oz

slladl agag are (e Sllly JSEN (and Jae daiyh raags (13-4) J<al)
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I3 ET48S Uttimate 19.1.0 - Drawing2.dxf 20 - X
File Edit View Define Draw Select Assign | Analyze | Display Design Options Tools Help
LV H2« A @l» Q&QEV] CheckMode I-O-T-0-=-C-=-
Model Explorer x Set Active Degrees of Freedom... bt
| Model Display Tables Reports Set Load Cases To Run...
5 Model
Project Advanced SAPFire Options..
Stnichrelayout Advanced Design and Response Recovery Options...
[t} Properties
E-Struchural Objects %  Automatic Mesh Settings for Floors... =
(- Groups l e
- Loads ¥ Automatic Rectangular Mesh Settings for Walls... i fisess
- Named Output Items 2 i e
ety w3 Analysis Model for Nonlinear Hinges.. ‘ ,[ / /
i { i ' pe ] >
- #  Cracking Analysis Options... i G ,p‘,-‘/ L 1
- L i )
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Row Labels Min of P

(o)
ca -18.4857
C10 -4F7. 5535
C100 -19.4613
Cl101 -31.8838
Cl102 -16.929
Cl103 -59.68
CcCi104a -21.2032
Cl105 -41.0585
Cl106 -9 . 6277
Cl107 -19.38324
cCios8 -32.8886
CcCl109 -22.6765
[t B B -24. 5587
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cCl1i19 -38.3494
ci12 -31.8402
C120 -82.3753
CcCi21 -1.9296
cCi122 -2. 0631
ci123 -83.0329
ci1lz24a -85.4046
€iz2s 1014851
cCil2e =21 . 0174
CcCl127 -30.F 731
cCi>28 -45. 1933
ci129 -53.0048
ci13 -38. 1622
C130 - 109707
CcCi131 -66.52
ci132 -51.3365
CcCl133 -26.6134
C135 -27 . 4604
cCl36 -69.7391
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Cc140
Cc15
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c2
c20
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c22
c23
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c26
c27
c28
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c3
Cc30
c31
c32
Cc33
c34
C35
C36
C37
c38
Cc39
ca
c40
c41
c4a2
c4a3
ca4
c4a45
c46
cavz
ca48
c49
Cc5
C50
C51
Cc52
Cc53
Cc54
C55
C56
C57
C58
Cc59
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-18.6429
-26.3117
-63.9522
-86.8679
-40.2672
-21.418
-17.6822
-81.5687
-62.2034
-77.5225
-56.0759
-49.4026
-47.1648
-46.1726
-50.6395
-36.1019
-48.1057
-18.2722
-48.1912
-48.3733
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3.0007
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Cc7 -19.0826
c70 -63.2767
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Cc73 -112.4662
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C75 -82.3911
C76 -55.2385
Cc77 -42.846
C78 -14.6183
C79 -18.2045
C8 -45.1566
C80 -17.2368
cs81 -24.2433
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Cc93 -62.245
co4 -93.3652
C95 -34.4821
C96 -13.7338
Cc97 -80.0037
C98 -59.2614
C99 -85.5373
Grand Total -146.5106
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Concrete design using the ultimate limit design method.

* Design of Rectangular Columns

* Project :
Concrete F.,= 300 kg/em®
Steel F, = 3600 kglem®
Ult. Load desired| dim of column As .,
Col. 2 Reinforcement
N, (ton) p% | b(cm) | t(cm) | (em’)

7 25 45 11.25 g o 14

1 130 1.3 25 45 14.63 10 o 14

1.6 25 40 716.00 77 ¢ 14

7 25 35 8.75 6 o 14

2 100 1.3 25 35 711.38 g o 14

1.6 25 35 14.00 10 ¢ 14

1 25 20 5.00 4 ¢ 14

3 50 1.3 25 20 6.50 5 o 14

1.6 25 20 8.00 6 o 14
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