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Abstract

This project addresses the structural design of a 12-story hotel with an area of 450
m?, utilizing a flat slab system with a thickness of 0.22 m. Shear walls with a
thickness of 0.20 m were incorporated to resist lateral wind loads. The building
relies on mat foundations (raft) supported by 12 m long piles to ensure the
transfer of loads to deep soil layers.

A concrete strength of 25 MPa was adopted for all structural elements, along with
Grade 60 steel reinforcement. The ACI 318-18 code was utilized for load
estimation and the design of concrete elements.

The design includes verification of the safety and integrity of the slabs, columns,
shear walls, and foundations against vertical and horizontal loads. Compliance of
the design with architectural requirements was also confirmed. The project
represents a comprehensive practical application of acquired engineering
knowledge and reflects the ability to utilize codes in structural design.
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Tall building structural systems and the number of floors they can reach

Tall building structural systems, and tentatively the number | 10| 20| 30| 40
of floors they can reach efficiently and economically

>40

Rigid frame systems

Flat plate/slab systems with columns and/or shear walls
Core systems

Shear wall systems

Shear-frame systems

(shear trussed / braced frame and shear walled frame

systems)

Mega column (mega frame, space truss) systems
Mega core systems

Outriggered frame systems

Tube systems
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. (Movements of Faults) dus,¥1 cileall i<, i
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. (Failure of Roof of Largest Caves) daiall i<l Caad g i
. (Mankind Effect) CaseSll jojiiy sda ccuhladdy) Jie daelia il IV
P el B AN 2.10.7.2

Aalaie Olaged) piah AT slaliall (o 23a] ()l gedd) asasdi L 5 Afins 85 ad) Caalss Wl Tadg
c oAbl il e 2lug «AB(UBC 1997) ¢adblill saall caws (lagedd 230151 adas slac)

angall Canneaill 35S ) Taliia
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:UBC 1997 35S (39 530 Julatl) 3k 3.10.7.2

: (Equivalent Static Method) d.<aliy) 45é1<al) 4kl |

233l DA (e iSaalinal) LIBHI (gl A6Sal 2EAEY) LI 55al) 2lad i Aayhall o3 3

(Fundamental Mode of Vibration) ‘;Au&\ z el

LU '@\\J

O A g
G O sl ) e s

VL'Jl cJ»’J\

S ) gallt

SR s gz dsaill (13.2) Js

G LS ellg ¢(2-14) J<al) 8 WS )y Al 1 oliShe gl 85t el e DB i Cua

E=,E,+E,
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AN 59l Gl (14.2) J<a

Plas Al 55l Ll L5 Jags cul€ duallall clall Clijae abies of LG oanl) (e
Aslae Ao Lall 030 i1 38T 5y s Leallall Cla ol (e 20 Coagl drcalal) jiall ilgidll
Jsd (e 2ae Lgd cocalan Al SV cyelal 288 cdica )l il Lgaadas Alla & caliial) Gigladig

i) e aaed) e maaly <8 cufl 28 dubll LIHH ) of alladl.
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oailig cdaliiial) 4ud ol dediiiall ilinally 281K LC50LY 1 Aokl &3l A8 jaad ale (S

_CV.1

¥ R.T

08Sm Gl o i RSl Al Bl o lojlie b LI ol Jad 8 Al ode 58

asaaaill ol 538 dad sl Uniform Building Code 1997 4.5 digaall ) 13l

2.5 Cal
R

V =

V =Z2011Ca I W

B Ly Gt sy (ZONE4) gl 43l aihaial) b lly ) bl
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0.8 . Z Nv I

b LS (1630.2.2) 8@l caas s JSay(Structure Period) T oauhll (gy5al) (i) 23a3

D Adyhll A

plaal Aaleall: (T) sl Goill dasd canen

T = Cy (h)2
10l G

agyall doglad) sl . Ct = 0.035

Luils 53al) a1y a9yl dagliall A3l yal) ey, Ct = 0.03

@AYl alawd) K Ct = 0.02

P alaleall e Al gl dpaa pal ghs e dglall lasall (G) Ak ala) (S cdiy JaSs
(AC gyell jally)

G = 0.0743 | VAc

A =% Ae[0.2 + (De [ hn)7]
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0.9 (e 4ad (De [ hn) u5 YT Cany Dlef Aaleddl L dariiiud)
: ikl B

A Gobll dgundl T e 35la® ¥ cony Guns ALY Qs 2zl T Gail) s (Sey

Ghlall 3l 5 %40 a5 andll adihll dibicll 3B assendl lgied (%30 (o S8

bl

ClalY) 5 eV EY) Glua tie (2ma3 e B iyl dgunall dail) slae b e 4 e

Al Alsbaal) Aozl T asula) o5l Glas (Sas

n n
T= Zn\/(Zwi 5i?) = (gz fi 6i)
i=1 i=1
(1) Zeslad (ol Baukiy caeatd (8i) Lyl BN U ¢ Lt Ayl 5 () A8 Jis
f Sl Jdaladl) aladial agas 4.10.7.2
(2) 5 (1) QML dakial b dabinall e ) dadiial cilasd) gled S, |

3ALaY) Jaad) DI G Gaslad) gaal) daglia e 50lally (73.152 M) ¢ Jir i dadsinal) cilisial

oe el li
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L Gish A (e Lhlsh 230 a3 Y ) Aekid) e i), i
o Lakiie Legia IS el oS s cbia b pud o 3 (30 (ool and o dglal) ciliadl)

Juadin J<hug. IV
: (Dynamic Methods) 4wl 3kl 5.10.7.2

13 2235 65 A8y aliiaiy adlell 8 (g Ll 5lSlae due (Saaliaal) Judatl ela] e oS

dalialds Y alaal alal)

ol ailul) g Kbl Jdatl) aladia) Jh apbae¥) @3Hlll lls ey 4l Baatie Cila

Alail) 138 aladi) (i G abigh

P dalaill Saelial) Qs 3yl cyoha G 3g0me ey 4kt JISEL Sl

e o) Al slanal dld e by (M 73.152) . ak ) el (gl ) bl L]
(1) (2) o8 A5 dakial) 8 dedlll dodanial

dabiiall e Lawnigh Sl 5F A O3l f seluall cild ladl L2

Y W5(4-3) ol cpmahiall 8 et lgash axe jolaty ¥ Al daiiall ye il L3
coimall al€ e dglaay) dlaal) s el

o Soil Profile e sl lgakie 4055 o 53l dadiiiall e ) dadinial) culial) 28S .4

. 36 (0.7) SlsY) s cidg SF gl
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: (Response Spectrum Analysis) dilaiuy) ciuh Julat ddiyk 6.10.7.2
Ciloalian Ll 3l 558N el ALl alaall La5aY) o aaatl 203050 Oy Saalios a3 5

(%90) ST Lama) Clea 3 Jan Gamy Lalef¥) o2 dae saady il Ll Blaid 3 ol

Eigan e AL A ulial) 86all Jagat iy Ayl s3a g . ooy olai) IS 6 Litiall AES
i) e Lyl dug 4l st 58 ) B
(A gyl 85 o g ARplall o8 Gl
LRV e IS 8 Ll ) dasdl Job ) 05 o -1
T1 (Fundamental period)
A6 ) e S g5l of oy B
T1 =4Tc
and
T1 < 2.0 second

Where : culgill as) :(Tc Response spectrum curve )
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Y Ll ) sl 20 B
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VT g 999y dae o513) @I g 68,83 Jlsa¥) 3 05y JanS el U3 3 s Gany Y (]
sl dalis (4w %5 ge 29l sl 0%
Uniform statically system
il lpal Pla ALy ol e e ol
Time History Analysis il Aajl) Jdail). 7.10.7.2
aa] el Jubas 2y Cua Apaldaill GLBY) aladtio) (e 2ol Gl dalail e gail 138 aadied
Seeliall Jalail) 3 2y A B i) Jaes il o Al Bty illans ie 4l

ledanys gl oy G (Aaa8Y1 Loy AS5ad sailall LSyl (e 71530 cdiall) clad) Jlasials
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Lty lasio) Gk Ak (e (300 Ayl oda el L Aldiee A1 Shaad 36 e i Y L o oo
craily bl Cp AR Jlay eyl 3503 pgdy (2-16) S L Apalell Slal) b aadid L
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(Ana lysis Methods) Juail) (3 )k 8.2

Gliiag hatd ()5Y) ¥ alae aladialy Lehlas 25 sasae ciliie ralaadl (e glegs llia
Lebas Jal (e I3V c¥alaag claliY) G155 c¥ales ) 2 bl saaas

: (Classical Methods) 4.dail 3kl 1.8.2

ahaiVg Juall 4a1yha g (Consistent Deformation Method) daulisall culagial) 48l Jia
(Least Work Method) ) Jail) dayhag (Slope—-Deflection Method)

Py il ) sa5 LS

: (A dvanced Method) 4l (k) 2.8.2

(goall) 8ol dayla & (yh ED aagig tlighiadl) aladinly clasedl Jalas 2 daaylall 028 B
aliall day)lal 8L (Stiffness Method) slas) dasyhag (Force Flexibility Method)
Glo it Cua SLaY) dalall 6 @l Gaf e i Finite Element Methodsaasdll
Cosllaall Jall 283 dajag e o asaill laie adinng ¢ehal) o € e ) jualiall s
Jalsall e

Vol e Bl 230 ) (505 LY ellyg g pSIY) clalall juac dey 3kl o3 el g
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s gkt (3l 538 Alaiul 43 s faalall Aokl V) els (e Y sakeall Cligieadlly 457
(ETABS, SAP2000, SAFE,l CSI COLUMN, STA cliiall (a3 b & gulal) gealull 010

aclgil s e

ETABS zaliy 9.2

ETABS gl dgals (17.2) J<&

el g5l (g g5 (sls ol ciladalip 2 )y liiall aracaiy ot 8 pacadic malin ga
Alasin) QIS Laadlly adl) Kby ddasll Gyl plasials dllyg W3l 2Ll Jlesl Lo L
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gelpd) ac (I L jlaisl dnadll s3ag ¢ Sualiall Julaill JExtended Three
Dimensional Analysis of Building System(. 1963 alall 3 zaliyll aresas 5,58 il
doala A V) sl ] Cus Berkeley 4SyeY) sasiall Gl & LiysallS 4 b
(22.5) &l 13a 8 daddical) Aaiall cdie fead Bae @l 2ay yshg <1984 ale

. ETABS

LALaY) deall s 8 (Finite Element Method) saasall jualiall 42k gealiyl) aodiiey
50l ik selall s3gal )seds o VI aieil) a0l i gian oSl liaty (Bl 331 e A

ol (o (Kag Ciiglly agall yuig 8 acle Lea ¢l€as danlall o3a aladid Jas ULl dallas b

Lilga i oty gl dall Gyl alasinls Toles deaadll ol oo Loba) 81 il
(Frame) ¢ aix; saec ¥y ciliajlell Jias LS(Shell) iy llaDldly il

e Bl 6 lajlay) (Se (5 A5Y) Ciljnes 41 ( ETABS) L) asecailly Jabatl zaliy
pals IS 7115 Sl clinally SLall aaiae ogb tBa2ae Cilaal 53 malin Lo
aasilly Aadail) ohya) Al g il
osasaill 8 Loglhall el Jlig) sgas g ¢Auallal) slid) iligae pliea 4 s gw il
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(Detailing's)aslasy) Jualil)

Lyt ¥ ol Jlaalyl daglaal 441< ul€ 1) Lo Aliaall adakall slad poes Ao 38l aolaiads v
paacatll vie Lgllasials,

(Calculations Sheet) Lyluall L35l Jal (e milial) delideg aracaill dilec daalyas aLll Vi
presill aa (3R

Aot Glile Glagay (Jghin)  sblaal) JKEI Cny avanailly Julaill Sla e de bl A ggun. Vi
Gllabisag cagie (glad Baa

a0 slane of Jailas ¢lsw (AUTOCAD) zalisg (e z3sadll slianly jpaeas Al sguviii.
spveal) ol Aadaill B agally cigl e A i Les sl

oanadilly awlly daaeilly dadeill dalee Jgu Lae dgaliinall alshall 800 408 3gm. iX
Dubeall 1) g Las dalatll ol dadaill die dealally Lglaall ezl daulio podaios X
Laldl) cldkiallg

SAP — STAAD PRO — SAFE ) (e gAY Julatll galys daudss 2yl presill dlsgus .Xi

VY pransilly (- RIVET
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ETABS zoliy pldstial Juloet!
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D oall (ay 1.3

TSN ool o auia gilehll daaia e i

Lpdgall i
o Olgd) Bydac dunaa i
E 34 Jsh Ls v

. 17.7 N Saje 55y v

L Go ) ddana Jlsa wn ASW st Shaall aBgall Vil
D ALY ) 2.3
& sl alasiuly ilshall aaey Al g Sl g i)y 4 jlesall sl il sgia e
p Y L) Hlad) g
:2.5Y) LDl (g5l doglaal i) UsiS (Flat slab) dalaal) iUl oozl 5 (1
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it Addied) Cilewil]l g il
il e Jlea¥) aaag daglad Dhi v

Brac W) ala) ot g ¢ uall hailss e iy e (COlUMNS) saec ) aladiadl 23 (2
o) Aol (lasal L) EDbanill Jac g Jlaay! daslial dglladl

( Raft Fandation) alassa) 5 (3

( Pile) @olss alasnal 2 (4
P gaal) Julad 3.3

gl b dntiall Qb Cilslad L Ly ( ETABS 22.5) gmaliyg b g sdall dniai sy

( ETABS 22.5)
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s adasadl 4.3

A0 (pa dgall Chapat 5 @

Materials — (Define)

Parameters Description Strength E Remarks
N/mm? KN/mm?
Reinforcement | Grade 460 460 200 All members
(Both)
Concrete C25 25 26 All members
C25 25 26 All members
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Al (e aeeY) Glelad Capati 5 @

Define < section properties < frame section

E Frame Properties

s2eeY) Cle i g (2.3) JSa
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Al e DU il Uad Canpat 23 @

Define < section properties < slap section

E Slab Property Data =
General Data
Property Name |Bi=b 1 |
Slab Material | Concrete ~|[...]
Notional Size Data | Modify/Show Notional Size... |
Modeling Type | Shel-Thin ~]|
Modifiers (Cumently Default) | Modify/Show... |
Display Color B -
Property Notes | Modfy/Show ... |
Property Data
Type Stab ~|
Thickness b2z Jm
oK Cancel
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Al (e padl) Laifga Clolad Canpat 23 @

Define < section properties < Wall Section

E Wall Property Data >

General Data

Property Name [watt |
I Property Type Specfed v|

Wall Material Conerete v| E
Notional Size Data | Modfy/Show Notional Size...
Modeling Type ShekThin v)
Modiers (Cumently Defaut) | Modfy/Show. . !
Duptay Color 1
Property Notes | Modfy/Show... !

Property Data
Tiiren Ca—"
[ Include Automatic Rigid Zone Area Over Wall
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: Jlaall e
Al (e (all) Laifgn leUad Caupat o
Define < load Patterns
: (DL) 4l Jla¥l @
Al all Agl) A3ESI) ANy Gy g (ETABS) gmaliy daclsy adleas 2 33 030l i
) Je Wil Jlaat i
2.5KN/m? lgayp
lubadall Jles)
2.2KN/m? gz
(LL) all Jlal) @

(13) Gake Galghall 2all Jlaay) @

: Galwll

FLOOR = 2.5KN/m?
STAERS = 4KN/m?
febll Jal e
Aldanyall Aigaal) Ciluagi Caua Caeal
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L)beal) aanyls. BS 6399- PART2 -1997
Ve=Vp X S; X S X SgX S

(ASCE 7-05 COMMENTARY FIGURE C6-2) . 1)lslly Durst curve alaiiul,
3 sad g daale (e 836ALG (45M/S) Bdae duad # LI deju Jagas i (2.3) J<al) sl

35S0 Y alae G Lgalasial (Say g (30M/s) Jalas Aawssie dac s daalud delu ) s

BS 6399- PART2 -1997

ol -
5 o — g e—bbt o

g 14 —-7\——-— - B 0T S— - R

E .9 . — SRS

A
LA
M

10 5'56: 100 1000 10000

3sec
Guat Dwration, sec

Durst curve (5.3) J<a

V3sec/v3600 = 153

V3600 = V3sec/1.53 = 16 m/s
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Vo = 16 m/s

Sa = 1+0.001(345) = 1.345

Sb= 10
Ss =1.0
S, = 1.0

i— Vs=30%*1.345* 1.0 * 1.0 * 1.0 =40.35 m/s
Aladl) dejad) Clen Sy ellig
Ve =V, X Sy
{ 14 3al} (BS 6399) Part 2 1997 (1 Sy iad aiis
39 m udl g li) loel
Sy =1.996
Ve = 40.35 * 1.996 = 80.54 m/s
DA Olllag cllliag
} (BS 6399 ) Part 2 1997 «Fig (4) e 3355 (Ca ) aaall il dale
. (0.085 ) dagy 385 {1 (3ale
bWl JleaY Sl 35S0 (e Fig (3) oo 33505 (Cr ) (oSealinall 5ab3l) Jales
(0.02) duis ,3 Part 6399 2 1997 { 3 3ake

cll Jay ilasl) 35S0 (e Table (5) i 5agmse by oayial) bicall cDlalas
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- (10.8) 2y 7Ll 4y Jalaa NI 8, ((Part 6399 2 1997)

Apll) Clghall Gadle miag obal ((2.3) Jsaadl (10.3) Lasts 30y ~ L)l (iie Jalee

(ETABS ) galiy case (e a5

Load case Ve (m /s) Ca Cr Direction
Angle
Wx 80.54 0.85 0.02 0
Wy 80.54 0.85 0.02 90
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& bl
asaailly Julal) il
: UBC 1997 cildbiial ,Sialinal) Julatl) plasin ca 35U 1.4

i el ellyy  Sabin] dilas eha) o (oY) sshadll 05 Saalial) Jalail) ol)a) )8
dalat ehal 8)g m A8 jaal LoV Claslaall () e @y Sualinal) Julail) C&‘ (scaling) 5ylxs

- Aoty daphall e datiiee Ayl Glaglaa ) aid dere (e Saalin
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Juaa¥) il il aal) A clagdal) g (1.4) J<a
oally 53)glly (Saaliall Judaill (et Laad A3gaall Cilaalaiy ol V) gy
t Y slelya @llyg (Response Spectrum Analysis 1631.5)

e (7090 (e S) L) AL el P (Models)  lsha¥) (e aliall daall aladinl g

shal 0 %90 a SIS ol A1 ixas ¢ (1693 . 5) sl qacen a8 olad] S isall A5
Awilad) Jlay) il cans Jain o) e slasd)
(RS Jlad¥) 350) 2@l Ladll (1.4) Jsas
Table: Base Reactions
Output Case FX FY FZ MX MYy Mz
Case Type
Unitless | Unitless tonf tonf tonf tonf-m tonf-m tonf-m
Dead LinStatic 0 0 3831.3127 | 52767.9938 | -34985.3035 0
Live LinStatic 0 0 1468.5165 | 20094.0655 | -13403.8806 0
wind LinStatic 0 -93.7875 0 1850.7171 0 -937.875
wind LinStatic | 115.4976 0 0 0 2279.1239 | -1443.7196
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Table: Base Reactions

Output Case FX FY FZ MX MY Mz
Case Type

Unitless | Unitless tonf tonf tonf tonf-m tonf-m tonf-m
wind LinStatic 0 -70.3406 0 1388.0378 0 -931.3099
wind LinStatic 0 -70.3406 0 1388.0378 0 -475.5026
wind LinStatic | 86.6232 0 0 0 1709.3429 | -1428.4162
wind LinStatic | 86.6232 0 0 0 1709.3429 | -737.1632
wind LinStatic | —86.6232 | —70.3406 0 1388.0378 | —1709.3429 | 379.3835
wind LinStatic | 86.6232 | —70.3406 0 1388.0378 1709.3429 | -1786.1959
wind LinStatic | —65.0251 | —-52.8024 0 1041.9537 | —1283.1467 | -145.7394
wind LinStatic | —65.0251 | -52.8024 0 1041.9537 | —1283.1467 | 715.3204
wind LinStatic | 65.0251 | —-52.8024 0 1041.9537 1283.1467 | -1771.3677
wind LinStatic | 65.0251 | —-52.8024 0 1041.9537 1283.1467 | -910.3078
Finish | LinStatic 0 0 917.8228 | 12558.7909 | -8377.4254 0
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ol ek slanall sac ) (ggiuse Ao oyigall Jleadl ddlaa¥) bl masy (1.4) Jsaal)
e~ daall 3l L ¢ Ty o 3831.3127 il (Dead Load) iuall JSH g3oll ¢

. ok 1468.5165 (live load) i

cWw oe il (Base Shear) (sacld (ad adl sa) &8 28 ¢ duilall JleadU Lol W
el 238 ¢ IS (Moment Overturning) <&l aje e ¢ ol 115.5 laka (X) olaal
Aol Jlaa¥) aladial 2y G ¢ (Pile) @lsall mea dolae sl COA 2
diasliay Lanall )i Glacal Lualad) Jlea¥) aadied laiy ¢ Gulsall (sl )25 220 ppaail

- anlal) sl

ALK Aaa) Al AalY) (2.4) Jas

Table: Modal Participating Mass Ratios

Case Mode Period UXx Uy uz SumUX | SumUY | SumUZ
Unitless | Unitless sec Unitless | Unitless | Unitless | Unitless | Unitless | Unitless
Modal 1 2.381 0.0649 | 0.6653 0 0.0649 | 0.6653 0
Modal 2 2.199 | 0.4664 | 0.1794 0 0.5313 0.8446 0
Modal 3 2.089 | 0.3155 | 0.0208 0 0.8468 0.8654 0
Modal 4 0.776 | 0.0089 | 0.0659 0 0.8556 | 0.9313 0
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Modal 5 0.718 | 0.0492 | 0.0213 0 0.9049 | 0.9526 0
Modal 6 0.684 | 0.0376 | 0.0019 0 0.9425 0.9545 0
Modal 7 0.441 0.0037 | 0.0161 0 0.9462 | 0.9706 0
Modal 8 0.41 0.0097 | 0.0081 0 0.9558 0.9787 0
Modal 9 0.393 | 0.0156 | 0.0001 0 0.9714 | 0.9788 0
Modal 10 0.299 0.002 0.006 0 0.9734 | 0.9849 0
Modal 11 0.279 | 0.0029 | 0.0039 0 0.9763 0.9888 0
Modal 12 0.268 | 0.0079 | 6.97E- 0 0.9842 | 0.9888 0
07

Yl ekl I ASHlie A ) Gua aulie (Models) skl axe o)) (2.4) Jsaadl (e (i

sl sae 3331 (ki G 90% jslas (Model 12)

E8ls2 G Bl Cusliall aaal () 2y Al ABSH AS)Lke A oy (b o2 Alls b

3,/No of stories
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(X=Y) Wl Jlaal il cant galghall Gl 3alY) Gadle (3.4) Jsan

Table: Story Drifts

Story Output | Directi Drift Drift/ X Y z
Case on
Unitless Unitless | Unitles Unitless Unitless m m m
s
Story1 wind X 0.002772 1/361 0 0 3
Story1 wind Y 0.002835 1/353 20 24.9 3
Story2 wind X 0.002308 1/433 0 -0.8 6
Story2 wind Y 0.001915 1/522 20 25.8 6
Story3 wind X 0.001823 1/549 0 -0.8 9
Story3 wind Y 0.001624 1/616 20 25.8 9
Story4 wind X 0.001888 1/530 0 -0.8 12
Story4 wind Y 0.001467 1/682 20 25.8 12
Story5 wind X 0.001704 1/587 0 -0.8 15
Story5 wind Y 0.001318 1/758 20 25.8 15
Story6 wind X 0.001511 1/662 0 -0.8 18
Story6 wind Y 0.001166 1/857 20 25.8 18
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Table: Story Drifts

Story Output | Directi Drift Drift/ X Y z
Case on
Unitless Unitless | Unitles Unitless Unitless m m m
s
Story7 wind X 0.001309 1/764 0 -0.8 21
Story7 wind Y 0.001008 1/992 20 25.8 21
Story8 wind X 0.0011 1/909 0 -0.8 24
Story8 wind Y 0.000844 1/1184 20 25.8 24
Story9 wind X 0.000884 1/1131 0 -0.8 27
Story9 wind Y 0.000676 1/1479 20 25.8 27
Story10 wind X 0.000665 1/1504 0 -0.8 30
Story10 wind Y 0.000505 1/1982 20 25.8 30
Story11 wind X 0.000446 1/2243 0 -0.8 33
Story11 wind Y 0.000333 1/3001 20 25.8 33
Story12 wind X 0.000256 1/3908 0 -0.8 36
Story12 wind Y 0.00016 1/6259 20 25.8 36
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: (Story Drift)  dgkll a3 (2.4)

fie Ja¥) ) eV 3l (ggise I 3ilhl) (ggiadd 3,881 AaY) o

Dsias Jo¥) Galdal) 8 Cilais Aa DU dad sl O 225 (3.4) Jsaadl & Jlea¥) daalye DA G

(StOI"y Drift SJM\ C_wLL\)M\ [GEWEN J}Sﬂ ‘*ﬁ VR CM‘ J}.J;j\ (aaa c:il ‘?A} 0.002835

Limitation 1630 . 10)

Maximum Story Drifts

Story12 -
Story11 -

Story10 —

Story8 -
Story7 -
Story6 -
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GloAll [adl) (358 il mia g (5.4) Jsas

Table: Concrete Slab Design 02 — Punching Shear Data

Point Ratio Combo ShrStrMax | ShrStrC Mu2 Mu3 Vu
ap
Tonf/m2 Tonf/m2 Tonf-m Tonf-m Tonf
1 0.408883 DCONU2 51.43 125.77 1.704E- 6.506E- -
012 013 184.1260
3 0.267776 | DCONU23 33.68 125.77 | 12.86527 | -40.81522 | -8.8536
5 0.366303 DCONU2 46.07 125.77 | 4.27459 -0.31861 -
156.7848
7 0.319684 DCONU3 40.21 125.77 3.91168 -0.12006 -
136.7943
9 0.443050 | DCONUI11 55.72 125.77 1.45456 | —-19.53963 -
156.7972
11 0.294961 DCONU3 37.10 125.77 3.12777 0.22151 -

126.2504
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Table: Concrete Slab Design (02 — Punching Shear Data

Point Ratio Combo ShrStrMax | ShrStrC Mu2 Mu3 Vu
ap
Tonf/m2 Tonf/m2 Tonf-m Tonf-m Tonf

13 0.479659 DCONU5 60.33 125.77 | -0.06116 | —20.53048 -
171.7579

15 0.506265 DCONU5 63.67 125.77 | -0.28132 | -21.03210 -
182.0157
17 0.233909 DCONUS5 29.42 125.77 - -42.80133 | 12.2629

57.34104

19 0.408725 DCONU5 51.41 125.77 | -0.40243 | -21.25039 -
140.8337

21 0.465315 | DCONU20 58.52 125.77 1.58181 | —24.33990 -
159.2871
23 0.366361 | DCONU26 46.08 125.77 | 53.58320 | -8.63075 | —22.9538

25 0.316010 | DCONU15 39.75 125.77 | 4.28562 1.025E- -
013 134.9586

27 0.365662 DCONU2 45.99 125.77 | 4.95898 -5.504E- -
012 156.1636
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Table: Concrete Slab Design (02 — Punching Shear Data

Point Ratio Combo ShrStrMax | ShrStrC Mu2 Mu3 Vu
ap
Tonf/m2 Tonf/m2 Tonf-m Tonf-m Tonf
28 0.444833 DCONU2 55.95 125.77 - 112.49585 | -81.1381
138.7218
9
29 0.280693 | DCONU15 35.30 125.77 | 26.22010 | 33.60889 | -13.6800
30 0.302693 DCONU2 38.07 125.77 - 12.90291 | 103.8379
27.63954
31 0.374815 DCONU2 47.14 125.77 | -1.102E- | -1.944E- -
012 012 168.7850
33 0.297792 DCONU4 37.45 125.77 | 32.32945 | 59.10961 | —43.5453
37 0.347115 DCONU2 43.66 125.77 | —-9.794E- 1.289E- -
013 012 156.3111
39 0.375809 DCONU2 47.27 125.77 | -1.651E- | -1.813E- -
012 012 169.2324
41 0.412962 DCONU2 51.94 125.77 | —-9.646E- 3.498E- -
013 012 185.9630
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Table: Concrete Slab Design (02 — Punching Shear Data

Point Ratio Combo ShrStrMax | ShrStrC Mu2 Mu3 Vu
ap
Tonf/m2 Tonf/m2 Tonf-m Tonf-m Tonf
45 0.390710 DCONU2 49.14 125.77 0.15858 0.17444 -
175.6325
47 0.378629 DCONU2 47.62 125.77 | -0.10092 | -0.07064 -
170.3422
51 0.417026 DCONU2 52.45 125.77 | 3.819E- 8.178E~- -
012 013 187.7930
53 0.408736 DCONU2 51.41 125.77 | -2.681E- 3.013E- -
012 012 184.0602
55 0.368949 DCONU2 46.40 125.77 | -0.11053 0.07016 -
165.9745
57 0.428941 DCONU2 53.95 125.77 | 8.088E- 1.378E- -
012 012 193.1587
59 0.525124 DCONU2 66.05 125.77 | 7.620E- —-4.807E- -
012 012 236.4712
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Table: Concrete Slab Design (02 — Punching Shear Data

Point Ratio Combo ShrStrMax | ShrStrC Mu2 Mu3 Vu
ap
Tonf/m2 Tonf/m2 Tonf-m Tonf-m Tonf

61 0.371890 DCONU2 46.77 125.77 | -0.12975 | -0.11677 -
167.2380

63 0.398725 DCONU2 50.15 125.77 | -0.07208 0.03604 -
179.4508

65 0.416471 DCONU2 52.38 125.77 0.14417 -0.14417 -
187.2747

67 0.431549 DCONU2 54.28 125.77 0.17444 0.15858 -
194.0227

69 0.457941 DCONU2 57.60 125.77 | -8.760E- 1.014E- -
014 012 206.2180
71 0.453699 DCONU2 57.06 125.77 - 83.15340 | -77.3802

52.78094

72 0.411012 DCONU2 51.69 125.77 | -3.431E- | -7.719E- -

013 013 185.0848
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Table: Concrete Slab Design (02 — Punching Shear Data

Point Ratio Combo ShrStrMax | ShrStrC Mu2 Mu3 Vu
ap
Tonf/m2 Tonf/m2 Tonf-m Tonf-m Tonf
77 0.596742 DCONU2 75.05 125.77 1.947E- -1.573E- -
012 012 268.7222
78 0.374887 DCONU2 47.15 125.77 1.844E- —-1.495E- -
012 012 168.8174
101 0.453569 DCONU2 57.05 125.77 - 29.43714 -
65.19904 195.5465
105 0.372808 | DCONU26 46.89 125.77 | 36.68852 | -126.66198 | -22.8662
109 0.450903 DCONU2 56.71 125.77 | 20.44215 | -50.11337 -
192.6797
110 0.506597 | DCONU26 63.72 125.77 | -9.90341 | -33.27533 | 121.6441
115 0.228847 | DCONU23 28.78 125.77 | 12.47013 | -41.95722 | -8.8536
116 0.592670 DCONU2 74.54 125.77 | 67.06160 | -159.89749 | 94.5545
117 0.373519 DCONU2 46.98 125.77 | -2.293E- | -4.68738 -
012 159.4719
118 0.344024 DCONU2 43.27 125.77 | 14.09088 0.19852 119.6834
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Table: Concrete Slab Design (02 — Punching Shear Data

Point Ratio Combo ShrStrMax | ShrStrC Mu2 Mu3 Vu
ap
Tonf/m2 Tonf/m2 Tonf-m Tonf-m Tonf

119 0.398436 DCONU2 50.11 125.77 0.36762 -4.32403 -
170.4075
120 0.377466 DCONU2 47.48 125.77 | 15.49354 0.19852 131.2883

121 0.377248 DCONUG6 47.45 125.77 | -9.313E- | -4.73419 -
012 161.0642
122 0.376477 DCONU2 47.35 125.77 | 15.49109 | -0.15685 | 130.9233
123 0.342314 DCONU2 43.05 125.77 | 13.81467 | —-0.03676 | 119.4663
124 0.671105 DCONU2 84.41 125.77 | 81.54751 | 178.71524 | 96.3460
125 0.234214 | DCONU15 29.46 125.77 | 26.95775 | 36.69847 | -13.6800
126 0.494161 | DCONUI11 62.15 125.77 | 124.0159 | -101.90922 | -38.9189

6
127 0.323259 DCONU2 40.66 125.77 | 3.143E- -2.98232 | 145.9744
012

128 0.319157 DCONU2 40.14 125.77 | -0.69235 | -4.02750 | 143.1924
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Table: Concrete Slab Design (02 — Punching Shear Data

Point Ratio Combo ShrStrMax | ShrStrC Mu2 Mu3 Vu
ap
Tonf/m2 Tonf/m2 Tonf-m Tonf-m Tonf
129 0.332155 DCONU2 41.78 125.77 | -3.129E- | -3.06439 | 149.9914
013
130 0.156933 DCONUS5 19.74 125.77 - -40.96189 | 12.2629
53.04903
131 0.357801 | DCONUS5 45.00 125.77 | -4.009E- -3.30099 | 161.5726
006
132 0.468287 | DCONU20 58.90 125.77 - | —118.97530 | -33.4543
10.39390
133 0.253280 | DCONU26 31.86 125.77 | 61.60201 | -13.41380 | -22.9538
134 0.489494 | DCONU2 56.64 115.71 | 289.2618 | -285.60134 | 167.4427
4
135 0.298424 | DCONU2 37.53 125.77 | -5.421E- 2.479E- | 141.6481
013 012
136 0.176175 | DCONU18 22.16 125.77 - 23.27662 -4.5731

58.64343
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Table: Concrete Slab Design (02 — Punching Shear Data

Point Ratio Combo ShrStrMax | ShrStrC Mu2 Mu3 Vu
ap
Tonf/m2 Tonf/m2 Tonf-m Tonf-m Tonf
137 0.318937 | DCONU2 40.11 125.77 | -2.008E- 3.964E- | 151.3845
012 013
138 0.318096 | DCONU2 40.01 125.77 0.19792 -0.12087 | 150.7701
139 0.297027 | DCONU2 37.36 125.77 0.37111 -0.02833 | 140.6395
140 0.513030 | DCONU2 59.07 115.14 | 308.8924 | 304.38467 | 172.6411
9
141 0.403477 | DCONU2 50.75 125.77 | 129.3668 82.44756 | —-41.4041
5
142 0.306025 | DCONU2 38.49 125.77 | -1.371E- —-7.355E-| 145.2558
012 013
143 0.326520 | DCONU2 41.07 125.77 | 8.173E- -1.603E- | 154.9838
013 013
144 0.338206 | DCONU2 42.54 125.77 1.274E- 1.771E-| 160.5306
012 012
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Table: Concrete Slab Design (02 — Punching Shear Data

Point Ratio Combo ShrStrMax | ShrStrC Mu2 Mu3 Vu
ap
Tonf/m2 Tonf/m2 Tonf-m Tonf-m Tonf

145 0.338509 | DCONU2 42.58 125.77 | —-1.898E- 1.709E-| 160.6744
013 012

146 0.327363 | DCONU2 41.17 125.77 | 5.863E- 3.425E-| 155.3838
012 013

147 0.311368 | DCONU2 39.16 125.77 | -2.010E- 4.142E- | 147.7921
013 013

148 0.326758 | DCONU2 41.10 125.77 | 7.994E- 10.07338 | 148.1432
012

149 0.299261 | DCONU2 37.64 125.77 | -1.397E- -1.930E- | 142.0454
012 012

150 0.330140 | DCONU2 41.52 125.77 | -1.174E- -1.627E-| 156.7022
010 010

151 0.350224 | DCONU2 44.05 125.77 | -5.367E- -9.583E-| 166.2353
013 013

99




Table: Concrete Slab Design (02 — Punching Shear Data

Point Ratio Combo ShrStrMax | ShrStrC Mu2 Mu3 Vu
ap
Tonf/m2 Tonf/m2 Tonf-m Tonf-m Tonf

152 0.353307 | DCONU2 44.44 125.77 1.340E- -2.957E-| 167.6984
012 013

153 0.339214 | DCONU2 42.66 125.77 | 7.184E- -1.111E-| 161.0093
013 012

154 0.316738 | DCONU2 39.84 125.77 | 2.006E- -1.137E-| 150.3407
012 012

155 0.324620 | DCONU2 40.83 125.77 | -0.75256 11.24098 | 146.1667

156 0.301077 | DCONU2 37.87 125.77 | 6.635E- 20.41231 | 287.9084
013

157 0.306486 | DCONU2 38.55 125.77 | 2.133E- 1.402E-| 145.4749
013 010

158 0.327540 | DCONU2 41.20 125.77 |  2.547E- -1.766E- | 155.4681
012 012

159 0.336626 | DCONU2 42.34 125.77 |  2.214E- -1.700E- | 159.7807
012 012
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Table: Concrete Slab Design (02 — Punching Shear Data

Point Ratio Combo ShrStrMax | ShrStrC Mu2 Mu3 Vu
ap
Tonf/m2 Tonf/m2 Tonf-m Tonf-m Tonf
160 0.326344 | DCONU2 41.05 125.77 | 8.063E- 1.084E-| 154.9003
012 012
161 0.243238 | DCONU2 30.59 125.77 | -6.52804 | -199.91474 | 119.7305
162 0.326641 | DCONU2 41.08 125.77 1.793E- 10.06978 | 148.0903
014
163 0.452918 | DCONU2 56.97 125.77 - | 125.38959 | -76.9766
79.79338
164 0.281426 | DCONU2 35.40 125.77 | —0.06358 0.08174 | 133.4838
165 0.286876 | DCONU2 36.08 125.77 | —0.06358 0.08174 | 136.0706
166 0.293562 | DCONU2 36.92 125.77 | —0.05651 -0.06459 | 139.2608
167 0.423805| DCONU2 53.30 125.77 - 59.40433 -
83.97964 105.7880
168 0.282492 | DCONU2 35.53 125.77 | —0.05651 -0.06459 | 134.0062
169 0.152641 | DCONU18 19.20 125.77 - 24.06013 -4.5731
59.75731
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Table: Concrete Slab Design (02 — Punching Shear Data

Point Ratio Combo ShrStrMax | ShrStrC Mu2 Mu3 Vu
ap
Tonf/m2 Tonf/m2 Tonf-m Tonf-m Tonf
170 0.323343 | DCONUS5 40.67 125.77 | -4.043E- 33.76959 | 301.6494
006
171 0.293513 | DCONU2 36.92 125.77 | 3.258E- -1.856E-| 139.3171
013 012
172 0.282801 | DCONU2 35.57 125.77 | -1.951E- -1.170E- | 134.2325
012 012
173 0.262345| DCONU2 33.00 125.77 | -5.367E- 8.774E- | 124.5231
013 013
174 0.450248 | DCONU2 49.41 109.75 - | 426.08559 | 118.7855
368.9276
1
175 0.401567 | DCONU2 50.51 125.77 - | 106.55546 | -50.6815
106.5554
6
176 0.332996 | DCONU25 41.88 125.77 - 78.96411 | -42.5304

96.16536
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Table: Concrete Slab Design (02 — Punching Shear Data

Point Ratio Combo ShrStrMax | ShrStrC Mu2 Mu3 Vu
ap
Tonf/m2 Tonf/m2 Tonf-m Tonf-m Tonf
177 0.294469 | DCONU2 37.04 125.77 0.02179 0.26553 | 139.5234
178 0.324962 | DCONU26 40.87 125.77 - 17.00478 | 236.6300
79.38261
179 0.264644 | DCONU2 33.29 125.77 | 15.01434 0.47099 | 119.7224
180 0.270964 | DCONU16 34.08 125.77 | 38.68161 77.89338 | -46.3330
181 0.291089 | DCONU2 36.61 125.77 | 16.21659 0.31529 | 131.9247
240 0.265127 | DCONU2 33.35 125.77 - | —181.83809 | 119.7305
10.85558
241 0.402504 | DCONU2 50.62 125.77 - 33.83332 -
47.74102 105.4650
3587 0.624872 | DCONU2 78.59 125.77 0.05904 0.07048 -

281.2687
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Table: Nodal Displacements

Uz CaseType OutputCase Node
-0.003122 LinStatic Dead ~545
-0.003099 LinStatic Dead ~514
-0.003082 LinStatic Dead ~577
-0.003045 LinStatic Dead ~601
-0.003007 LinStatic Dead 19
-0.003006 LinStatic Dead 55
-0.003006 LinStatic Dead ~489
-0.003002 LinStatic Dead 61
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> BS 8110-Part 1:1997.

» ACI 318-19.

» BS 8004:1986.

> British Standard BS 6399 Part 1 Loading for Buildings—Code for Practice
for Dead and imposd loads 1996.

> British Standard BS 6399 Part 2 Loading for Buildings—Code for Practice
for Dead and imposd loads 1997.

> UBC 1997
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(BS 6399 part 2 — 1997) : (1) sk
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Figure 4 — Size effect factor C, of standard method
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(BS 6399 part 2 - 1997) : (2) =k

Table 1 — Building-type factor K,

Type of building Ky,
Welded steel unclad flames 8
Bolted steel and reinforced concrete unclad frames 4
Portal sheds and similar light structures with few internal walls 2
Framed buildings with structural walls around lifts and stairs only 1

(e.g. office buildings of open plan or with partitioning)
Framed buildings with structural walls around lifts and stairs with additional 0.5
masonry subdivision walls (e.g. apartment buildings), buildings of masonry
construction and timber-framed housing

(BS 6399 part 2 - 1997) : (3) zak

Limits of applicability
(shaded region outside scope of this part)
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Figure 3 — Dynamic augmentation factor C,
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(BS 6399 part 2 - 1997) : (4) g~k

Table (5) Cpe

Vertical wall face Span ratio of building Vertical wall face Exposure case

DIH < 1 DIH = 4 Isolated Funnelling
indward (front) +0.85 +0.6 Side Zone A -1.3 -1.6
seward (rear) -0.5 -0.5 Zone B -0.8 -0.9

Zone C -0.5 -0.9

TE Interpolation may be used in the range 1 < D/H < 4. See 2.4.1.4 for interpolation between isolated and funnelling.

(Bs 6399 Part 1 — 1996) (5) @l

Table 1 — Mini imposed floor load
Type of Examples of specific use Uniformlydistributed | Concentrated load
activity/oceupancy for load
part of the building or
structuro kN/m? kN

A Domestic and residontial | All usages within self-contained B single 1.5 14

activities family 5 dwelling units

[Also see category C) C | arens (including kitchens) in blocks of

flats with limited use (See note 1) (For communal
arcas in other blocks of Oats, see C3 and below)

Bodrooms and dormitories excopt those in 1Lh 18
2 single family dwelling units and in & hotels
and motels
Bodrooms in hotels and motels 20 18
Hospital w:
Toilet areas
Billiard rooms 2.0 27
Communal kitchons oxcept in flats covered by 3.0 4.5
note 1
Balconies Single LS 14
D family &
dwelling units
and communal

areas in blocks of
Nats with limited
use (See note 1)

Guest houses, Same as rooms to which | 1.5/'m run concentrated
residentinl clubs | they give access but with | at the outer edge

and communal a minimum of 3.0
areas in blocks of
flats except as
covered by note 1

Hotels and Same as rooms to which | 1.5'm run concentrated
motels they give access but with | at the outer edge
a minimum of 4.0
B Offices n.nd. wnrrl: areas | Operating theatres, X-ray rooms, utility rooms 2.0 45
Aot 5 Work rooms (light industrial) without storage 25 1.5
Offices for general use 25 2.7
Banking halls 3.0 2.7
Kitchens, laundries, laboratories 3.0 4.5
Rooms with mainframe computers or similar 3.6 4.5
equipment
Mach v halls, circulation spaces therei 4.0 45
Projection rooms 6.0 To be determined for
specific use
Factories, workshops and similar buildings 5.0 45
(general industrinl)
Foundres 20.0 To be determined for
gpecific use
Catwalks - 1.0 at 1 mcentres
Balconies Same ns rooms to which | 1L.5/m run concentrated

they give access but with | ot the outer edge
a minimum of 4.0

Fly galleries 4.5 kN/m run —

distributed uniformly
over width

Ladders _ 1.5 rung load
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Table 1 — Minimum imposed floor loads (continued)

Type of Examples of specific use Unliformly distributed | Concentrated load
activity/occupancy for load
part of the building or
structure kN/m#* kN
C Aroas where peoplo may Public. inntitutional and communal dining rcoms and | 2.0 27
congregate ani ce note 2)
C1 Areas with tables Reading rooms with no book storage 25 4.5
Clussrooms 3.0 27
C2 Arvas with fixod sents | Assembly aroas with fixed seating (See note 3) 4.0 3.6
Places of worship 3.0 27
C3 Areas l\_ntboul_ Comdm lnll'l)s. aisles, stnmi. Corndors, 30 45
or ¥ pe
people buildin (ml mb]ec( locmmf; aisles et
wheeled vehiclea), hostels, guest | (foot traffic only)
houses, residential clubs, and Stairs and 30 a0
oommunnldl;u: in blo(t:l of flats |7 ndrings . .
not covere: note 1
communal nrzn in blocka of flats | (oot traftic only)
covered by note 1, see A)
Corndors, hallways, misles, stairs, | Corndors, 4.0 4.5
landings, ete, in all other hallways, nislos,
buildings including hotels and etc.
motels and institutional buildings | (foot traffic only)
Corridoes, 5.0 4.5
hallways, aisles,
otc., subject to
wheeled vehicles,
trolloys etc,
Sulu lnd 40 4.0
(Fool lnlﬁc only)
B2 Light d vralkwa — (access nnuble forone |30 B20d
pemu. frid ﬁ" 600 mm) &4
T General dut vulkwny- — (regular two.way 5.0 | SRS |
pedestrian traffic) &)
"5 Heavy duty walkways — (! dens estrian | 7.5 4.5
traffic -.Zlua.ﬁ. nmpcymu Mﬁ o gk
Museum floors and art galleries for exhibition 4.0 4.5
purposes
Bal (except ns specified in A) Same uw rooms to which | 1.5/m run
they give access but with | concentrated at the
A minimum of 4.0 outer
Fly galleries 4.5 kN/m run p—
ibuted uniformly
over width
Cc4 Arc:r with poai:le Dance halls and studios. gymnaszia, stages 50 36
ysical activities T -
h(s“ elause 5, N "Drill halls and drill rooms 5.0 9.0
Note 2 and Note 3)
C5 Arcas ausceptible to Assembly arcas without fixed seating, coneen 6.0 3.6
overcrowding bars [%) and places of worship (See Note 4) (]
ﬁ&'gsuﬁx’gﬁ' L. IStages in public assembly arcas 75 15
b_gbopping areas Shop floors for the sale and display of merchandise | 4.0 36
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