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INTRODUCTION







Project Description

e Al Maslamani Mall is a commercial building,
which is located in Beit-Eba Street — Nablus.

e The aim of the establishment of this building is
to be used as show rooms and factory of nuts
and sweets.

* The project consists of two basement floors,
ground floor and top three floors.



Al Maslamani Building

Area (m? Height (m Use of floor
g
3.85

Second 1269.8 Offices and machins
basement

1269.8 3.6 Offices and stores
“ 1257.7 5.15 Offices and stores
_ 1257.7 4.42 Stores
“ 1238.7 4.42 Stores
_ 1238.7 4.42 Stores




Ground Floor consists:




Basement Floors consists

37.80
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South elevation.
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East elevation
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West elevation



Soil Properties

The type and the characteristics of soil is very
important to be known for designing the footing by
choosing the appropriate type and also for designing
the retaining walls. The soil in the site area is mainly
clay .

The bearing capacity of the soil
qall=2.8Kg/cm? (280KN/m?)




Materials

1) Concrete :-

Compressive strength of concrete(fc) for slabs 25Mpa
and beams
Compressive strength of concrete(fc) for 30Mpa
columns
Modulus of Elasticity (Ec) 2.35 *] 04

Unit weight of reinforcing concrete(y) 25KN/m?3



W

Materials

2) Reinforcing Steel :-

Yield strength(fy) 420Mpa

Modulus of elasticity (Es) 2.04*|0"5Mpa



o ACI 318-08/IBC2009 (American Concrete
Institute): building code requirements of
structural concrete and commentary.

o UBC-97 (Uniform Building code).
o ASCE (American Society of Civil Engineers).



 GRAVITY & LATERAL
LOADS




Seismic

Lateral

Loads DIEEE

Gravity Live

Superimposed



Loads

Ground Floor 5 kN /m?2 4.7 kN /m?2

First Floor 5 kN /m? 4.7 kN /m?

Second Floor 5 kN /m?2 4.7 kN /m?2
Third Floor 5 kN /m? 4.7 kN /m?

5 kN /m? 4.7 kN /m?




Load combinations

According to ACI 318-09 code required strength
U shall be at least equal to the effects of factored
loads in Eq.

« U= 14D

e U=12D + |.6L +0.5( Lr or S or R)

U=12D + 1.6(LrorSor R) + (1.0L OR 0.5W)
e U=12D+ |1.0W + |.OL + 0.5(Lr or S or R)

e U=12D + |.0E+ [.OL +0.2S

« U=09D + [.0W

« U=09D +1.0E
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Two Way solid slab
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; THREE DIMENSIONAL
| STRUCTURAL ANALYSIS



THREE DIMENSIONAL
STRUCTURAL AL ANALYSIS







Modifiers for each element

Column 0.7
Beam 0.35
Slab 0.3

Shear wall 0.7



Verifications of structural analysis

: ' &=
R e Q Compatibility

27



Compatibility of structural model

%, Deformed Shape (MODAL) - Model - T = 1.00616; f = 0.099388 (=l = | ==

Time Period =1.008 sec



Equilibrium

~ DutputCase
[ext

Caselype
Text

GlobalFX
KN

GlobalFY
KN

GlobalFZ
KN

GlobalMX
KN-m

GlobalMY
KN-m

GlobalZ
KN-m

Ive

Lindtatic

100000001233

0000001023

39341 608

T4 1508

48313033

(000003185

il

LinStatic

00000002243

00000000643%

Jb43 1%

4315831163

814663

(0000002326

deadswal

Combination

100000003163

00000007543

1324

1752043133

208131 61

(0000007127

Dead 94558 93513 1.1
SD 26455 26494 0.15
Live 39953 39941 0.03

The difference percentage is less than 5%, OK.




Stress Strain relationship (internal
| equilibrium)
- Moments slab
.~ FrameY - ‘




1.Moments slab

Moments for frame Y from Sap in 3D

Take middle span
length of span =8.55m ,From sap M22

M+=371.49KN.m
M-=346.835KN.m
M-= 341.242 KN.m

Moments 3D Sap = 22022 4+ 371,49 = 715.52KN.m




Moments slab for column strip

Wu *L?

Moment Hand = .
Wu for column strip =1.2(Wd+ Wsd)+1.2(Wd beam) + |.6(WL)

width of column strip =3.7
Wu = 1.2((5+4.7)3.7) +(1.2%6) + 1.6(5%3.7)
Wu=79.87 KN/m

* 2
Moment hand=79'878 8357 = 729.83 KN.m

729.83—715.52
%error = = 2%
729.83

The difference percentage is 2 %, which is less than 10%, OK.




Check deflection for slab

Max deflection in floor

| =
Joint Object 1003 Joint Element 1003
1 2 3
Trans -9.944E-04 2.951E-04 -0.02941
Rotn 5.858E-05 -0.00132 -6.559E-06

3¢ Joint Displacements

Joint Object 10693 Joint Element 10693

1 2 3
Trans -0.00101 4 410E-04 -0.06230
Rotn 2.308E-05 -0.01568 -6.348E-06




Deflection in slab

Max deflection in critical panel for column

EJoint Displacements | & |

>
x Joint Displacements

Joint Object 160 Joint Element 160 Joint Object 160 Joint Element 160

1 2 3 1 2 3
Trans -0.35679 0.18714 -3.54977 Trans -0.35679 0.18714 -3.54977
Rotn 3.740E-04 5.471E-06 -2.968E-06 Ratn 3.740E-04 5.471E-06 -2.968E-06

’ X
x Joint Displacements
Joint Object 147 Joint Element 147
Joint Object 160 Joint Element 160 1 2 3
1 2 3 Trans -0.36671 0.15029 -2.00035
Trans -0.35679 0.18714 -3.54977 Rotn -3.340E-04 -4.702E-04 -3.285E-06
Rotn 3.740E-04 5.471E-06 -2.968E-06




Check deflection for slab

Assume 50% sustained live load.

The long-term deflection is given by the following equation:

A Long term = AL+ hoo. AD+ At ASL

Aslab= max deflection—(average deflection column+ average deflection beam)

1.38+1.59+1.62+0.97 +3.73+3.8+3.34+5.33

ADead= 10.48- ( " ” ) =5.04 mm
ASD = 8.427_(0.587+O.371—0.69+0.707+2.28+2.371—1.97+3.47) ~5316 mm

1.249+1.226+0.66+1.032 n 2.81+2.39+2.74+4.09

A Live= 9 - ( . ;

)= 4.95mm

A (Total dead) = 5.04+5.316= 10.356mm.
A (Live) = 4.95 mm



A Long term = AL+ Aco. AD+ At ASL -

1.5

A (Total dead) = 5.04+5.316= 10.356mm. § 104
A (Live) = 4.95 mm. 054
hoo.=At = 2 0+ttt

A Long term = AL+ Aoo. AD+ At ASL

A Long term =4.95+2(10.356)+2>= 30.612mm

A allowable= —— = 222 -0.0356m = 35.62 mm
240 240

A Long term 30.612mm < A allowable ok

0136 12 18 24 30 3 48
Duration of load, months

60






AL, Seismic Design
Ll Parameters

e Design according to UBC-97 code.

2 Soil profile type: Stiff soil profile Sy

2 Zone factor: By using Palestine seismic map the
zone factor Z for Nablus city is 2B thus, Z=0.2

0 Seismic coefficients: C,and C, ot Zone =2ore
. C, =0.28 Table 16-Q in UBC
 C,=0.4 Table 16-R in UBC
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Seismic Design
Parameters

» Importance factor [1]: 1=1

TABLE 16-K—OCCUPANCY CATEGORY

SEISMIC SEISMIC WIND
IMPORTANCE IMPORTANCE! IMPORTANCE
OCCUPANCY CATEGORY OCCUPANCY OR FUNCTIONS OF STRUCTURE FACTOR, / FACTOR. i FACTOR, ky
1. Essential Group I, Division 1 Oceupancies having surgery and emergency treatment 1.25 1.50 1.15
facilities® areas
Fire and police stations
Garages and shelters for emergency vehicles and emergency aircraft
Structures and shelters in emergency-preparedness centers
Aviation control towers
Structures and equipment in government communication centers and other
facilities required for emergency response
Standby power-generating equipment for Category 1 facilities
Tanks or other structures contaiming housing or supporting water or other
fire-suppression material or equipment required for the protection of Category
1, 2 or 3 stmctures
2. Hazardous Group H, Divisions 1, 2, 6 and 7 Occupancies and structures therein housing or 1.25 1.50 1.15
facilities supporting toxic of explosive chemicals or substances
Nonbuilding structures housing, supporting or containing quantities of toxic or
explosive substances that, if contained within a building, would caunse that
building to be classified as a Group H, Division 1, 2 or 7 Occupancy
3. Special Group A, Divisions 1, 2 and 2.1 Occupancies 1.00 1.00 1.00
occupancy Buildings housing Group E, Divisions 1 and 3 Occupancies with a capacity
structures= greater than 300 students
Buildings housing Group B Occupancies used for college or adult education
with a capacity greater than 300 students
Group I, Divisions 1 and 2 Occupancies with 30 or more resident incapacitated
patients, but not included in Category 1
Group I, Division 3 Occupancies
All structures with an cccupancy greater than 5,000 persons
Structures and equipment in power-generating stations, and other public utility
facilities not included in Category 1 or Category 2 above, and required for
continued operation
4. Standard All structures housing occupancies or having fimctions not listed in Category 1.00 1.00 1.00
oCCupancy 1, 2 or 3 and Group U Occupancy towers
structures
3. Miscellaneous Group U Occupancies except for towers 1.00 1.00 1.00

stmctares

o
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0 Seismic Design

1L b|,'f..,',
d Parameters
» Response modification factor R=5.5

TABLE 16-N—STRUCTURAL SYSTEMS!

HEIGHT LIMIT FOR
SEISMIC ZOMES 3
AND 4 {feet)
BASIC STRUCTURAL SYSTEMZ2 LATERAL-FORCE-RESISTING 5YSTEM DESCRIPTION R o, * 204.8 for mm
1. Bearing wall system 1. Light-framed walls with shear panels
a. Wood structural panel walls for structures three stories or less 55 2.8 63
b. All other light-framed walls 43 18 63
2. Shear walls
a. Concrete 43 28 160
b. Masonry 43 18 160
3. Light steel-framed bearing walls with tension-only bracing 2.8 22 63
4_ Braced frames where bracing carries gravity load
a. Steel 44 22 160
b. Concrete” 23 22 —
c. Heavy timber 28 212 63
2. Building frame zystem 1. Steel eccentrically braced frame (EBF) 7.0 28 240
2. Light-framed walls with shear panels
a. Wood structural panel walls for structures three stories or less 6.5 28 63
b. All other light-framed walls 30 28 63
3. bhear walls
a. Concrete E 28 240
i onry 35 28 160
4. Ordinary braced frames
a. Steel 36 22 160
b. Concrete” 36 22 —
c. Heavy timber 36 212 63
3. Bpecial concentrically braced frames
a. Steel 6.4 22 240
3. Moment-resisting frame 1. Special moment-resisting frame (SMEF)
system a. Steel a5 18 NL.
b. Concrete? 8.5 28 NL.
2. Mazonry moment-resisting wall frame (MMEWE) ) 6.5 28 160
3. Concrete intermediate moment-resisting frame (IMRF)” 55 28 —
4. Ordinary moment-resisting frame (OMEF)
a. Steel® 43 2.8 160
b. Concrete’ 35 28 —
3. Special truss moment frames of steel (STMF) 6.5 28 240




Using response spectrum to
determine the design base shear

./ E‘ 5‘:.]-

CONTROL PER KGOS
Tps G50
T, = 02T,

e

SPECTRAL ACCELERATION ("8)

extension for statse

FERSDD (SECONDS )



Define equivalent static in Y-direction

— T T—
1997 UBLC Seismic Load Pattern
— — i cti— - I i

— Load Direction and Diaphragm Eccentricity —————————— — Seizmic Coefficients
£ Global = Direction = Fer Code = User Defined
= Global % Direction S qil Profile Type ISD ;I
Ecc. Ratio (& Diaph. ] II:I.I:IE Seizmic Zone Factor ID-ED ;I
Uzer Defined Ca [
O~werride Diaph. Eccen. O~erride. .. I Llser Defined Cuw [oa
— Time Period — MNear Source Factor
€ Method A Ct (i) = | f= FPer Code £ User Defined
= FProgram Calc Ctify = |0.03 Seizmic Source Type I LI
¢ User Defined U s I Dzt o Source [km] I
— Lateral Load Elewation Range User Defined MNa I
= Program Calculated User Defined e I
T zer Specified Fezet Defaults I
P ax = I
bin = |
— Factars — Other Factors
O~erzstrength Factor, B |55 Importance Factar, | 1.




Define equivalent static in x-direction

1997 UBC Seismic Load Paﬂemﬁ

— Load Direction and Diaphragm Eccentricikby ———————— — Seizmic Coefficients
f* Global > Direction = Per Code T Uzer Defined
£ Global v Direction S qil Profile Type ISD ;I
Ecc. Ratio Al Diaph. ] ID.DE Seizmic Zone Factor I':'-E':I ;I
User Defined Ca jo.2a
Owverride Diaph. Eccen. Dwvernde. .. I User Defined T [oa
— Time Period — MNear Source Factor
= Method A Ct [ft) = | = Per Code T Uzer Defined
LF Pregram Rals Ce(f) = |0.03 Seizmic Source Type I ;I
€ User Defined = I izt to Source [kl I
— Lateral Load Elewvation B ange U=zer Defined MNa I
= Program Calculated Uzer Defined Mw I
 Uzer Specified Fezst Defaults I
kA ax = I
bdin = |
— Factorz — Other Factors
Owverstrength Factar. R I5.5 Importance Factor, | 1.
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* Define mass source(super imposed load).

Define Mass Source

— Mazs Definition

{~ From Element and Additional M azzes
{* From Loads

{ From Element and Additional M asses and Loads

— Define Maszs Multipler for Loads

Load kultiplier
DEAD =1
live 0.25 _~dd |
5D 1, :
wal 1 _Modiy|

Delete
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Verification for Earth Quake

|. Check Period

v" check period by using Method A formula:

T= Ct*H3/4

Where: C, =0.03(0.0731) for moment resistant concrete frames

T=0.0731* (25.87) ”
T=0.83sec



Verification for Earth Quake

Period from SAP

Modal Participating Mass Ratios

File View Format-Filter-Sort 5Select  Options
Unitz: Az Moted
OutputCase | StepType StepNum Perniod = uy us -
Text Text Unitless Unitless Unitless Unitless |
kODAL b ode 1 0.00072 0.66973 0.000004365 o
kO DAL fode 2 0951035 0.0000071027 00000023977 0.00216
hAODAL b ode 3 0.502518 0.00092 0. 00000251 0. 00061
hODAL b ode 4 |D.4Eﬁ| 0.5095 0.00049) 0.000003256
kODAL b ode 5 0481737 0.00001 785 0.0000009025 0.000003338
kO DAL fode B 0.430346 001133 0.00011 0.00704
hAODAL b ode 7 0.456994 000041 0.00002233 0. 00051
hAODAL b ode B 0.432671 0.00007845 0.000000452) 00000008571
kODAL b ode 3 0.430628 0.0003F 0000007938 0.000003139
kO DAL fode 10 0.430134| 0.0000003783) 000000039938 0.000005107
kAODAL b ode 11 0.423555 0.0074 00000143 0.00002535
hAODAL b ode 12 0.428449| 0.0000007 424 | 00000005337 |1.000000084:35
kODAL b ode 13 0427468 0.0000002243 0.000002602 0.00004524
kO DAL fode 14 0. 380277 000792 0.000005168 0.00335
kO DAL fode 15 0.373334 000054 0.0000071 756 0,007
hAODAL b ode 16 0.373054 000026 0.0000006:23 0.00038
kODAL b ode 17 0. 377255 0.00044 0.00001916 0.00512 -
| 3
Record: | 4| 4 23 p | pl| of 200 Add T ables... | | Dore I




Seismic Design ol

Verification for Earth Quake

v Results:
period from SAP should be < 1.3T(method A)

1.3T(method A) =1.3*(0.83) =1.079 sec

Period (Tn sec) Period (Tn sec)
From SAP

In x-direction In Y-direction

0.487 1.008




Verification for Earth Quake

e 2.Modal participation mass ratio in X andY > €}

OutputCase | StepType StepMum Period U uy UL Sumlix SumlY SumlUZ
Text Text Unitless Sec Unitless Unitless Unitless Unitless Unitless Unitless
kA OCAL kode 136 0121241 000028 000022 0.00014 0.84041 [.86994 045914
rODAL MMode 137 0120867 0.0007 0.00085 0.02115 0.84111 0.87083 048028
kA ODAL hode 138 0.1186E649 0.01437 0.00304 0.00054 0.85548 0.87386 048082
rODAL MMode 139 011698 0.0009& 0.00037 0.00189 0.85644 [0.87424 048271
kA ODCAL hode 140 0.115354 | 00000009171 0.0006E 0.00018 0.85E644 0.8749 048288
kO CAL kode 141 0112841 0.00076 000109 000075 08572 0.87599 0. 48367
rODAL kMode 142 0112047 0.00444 | 1.000000084 93 0.00241 0.86164 0.87599 0. 48608
kO CrAL kode 143 0109629 0.00055 000075 000311 0.86219 [.87E678 048315
rODAL MMode 144 01091349 0.00495 000003381 0.0001& 0.86713 0.87681 048935
kA ODAL hode 145 0108769 0.00591 0.0003& 0.0002& 0.87304 087717 04896
rODAL MMode 146 0106526 0.00024 0.00071 0.00002674 0.87328 0.87787 048963
hODAL hode 0103315 0.04034 000042 0.00014 048976
kA OCAL kode 148 0102334 000083 0.0007 000002565 0.91444 0.879 048379
rODAL kMode 149 0.101034 0.01263 0.00025 000134 0.92707 0.87925 049118
kO CrAL kode 150 0.098635 000005335 0.00075 000055 092712 0.88 049177
rODAL MMode 151 0.09E696 000061 0000002912 000036 0.92773 0.82001 049213
kA ODCAL hode 152 0.095232 0.0002& 0.00267 000003296 0.92799 0.88268 0.49217
rODAL MMode 153 0.0923453 0.00298 0.00583 0000002787 0.93097 0.88851 049217
kA OCAL hode 154 0.092337 0.00069 0.00323 0.00025 0.93166 0.89174 049242
kA OCAL kode 155 0089911 000431 0.00024 0.00851 0.93596 0.89199 0.50093
rODAL MMode 156 0.08943 0.00784 0.00133 0.00414 0.9378 0.89331 0.50512
kA ODAL hode 157 0.085962 0.005852 0.00032 0.00038 0.94332 0.89364 0.5055
rODAL MMode 158 0.0284568 0.00019 0.00042 0.0003 0.94352 0.83405 0.50581
kA ODCAL hode 159 0.082244 0.00972 0.00028 0.0015 0.95324 0.89434 0.50731
rODAL MMode 160 0.081 356 0.0007E 0.00241 0.00028 0.9534 0.89775 0.50759
rODAL kMode 161 0.078968 000092 0000003747 0.00595 0.95432 0.89775 0.51354
kO CrAL kode 162 0.076317 0.00045 000083 000024 095475 [1.8958549 0.51378
rODAL MMode 163 0.074393 0.00153 000004455 0.00035 0.95631 0.89863 051413
kA ODAL bode 0.073578 0.00745 0.96029 051443
rODAL MMode 165 0.070333 0.00068 000002704 0.00025 0.96097 0.9001 0.51468
kA OCAL hode 166 0.0E9EEE 0.00015 0.00034 0.0006 096112 0.90044 0.51528
kA OCAL kode 167 0067712 000039 000000071 268 000063 0.96151 0.90044 0.51591
rODAL kMode 168 0.064231| 0.000007438 000202 0000003348 0.96152 0.90247 0.51592
kO CrAL kode 169 0062541 000004403 0.0071 27 000001166 1.96156 0.90374 0.51593
rODAL MMode 170 0.0E1 956 0.00045 0.00752 0.00004054 0.96205 0.90526 0.51597

MODAL kode 171 0.059215 0.00776 0.00411| 0.0000003533 096331 0.30937 0.51537
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Verification for Earth Quake

3.Check drift, P— A effect,

e The time of structure is greater than 0.7 sec, the calculated story
drift shall not exceed 0.020 times the story height.

. A allowable = — = 22251000 =88 4mm
50 50
In X direction
From SAP >> AS = 2.3mm
AM=0.7*R * AS

AM = 0.7*%5.5*2.3 =8.85 mm
AM < Aallowable

In Y direction

From SAP >> AS = 25.1mm
AM=0.7*R * AS

AM = 0.7*5.5*5.1 =19.6 mm
AM < Aallowable



Seismic Design

Verification for Earth Quake '

- Determine of Base Shear

Cvl .
oV = EW , this value must be between:
2.5 Cal
= Max: V = - w

= Min:V=0.11 CalW

d,..h,‘v,"llll ‘l Y




Seismic Design

Base shear Calculations

In X direction

Cs=0.15

Cs max =0.1272
Cs min =0.0308
Cs min< Cs >Cs max

Base shear (V) = 0.1272 *122214.285 = 15545.65kN. "

InY direction

Cs=0.072

Cs max =0.1272

Cs min =0.0308

Cs min < Cs < Cs max [LJOK.

Base shear (V)= 0.072 *122214.285 =8799.4kN.




Seismic Design

- Baseshear Results From SAP

From SAP

Base shear in x-direction
(kN)

Base shear in y-direction
(kN)

15554.455

8810.362




Definition of Response Spectrum Function

Response Spectrum UBC 97 Function Definition

Function Dramping B atio ——
Function Hame |respnnse =1 [ |D.D5
— Parameters — D efine Funchon

Seizmic Coefficient, Ca {[REE Feriad Acceleration

Seizmic Coefficient, Cw Il:l.4 ID. — II:I.EEI — A.dd I
01143 0.7 kA odify I
05714 0.7
0.2 0.5 D elete I
1. 0.4
1.2 0.32333
1.4 0.2857

- 1.6 0.25
Conwert to User Defined I 1 W -

— Funchion Graph

Dizplay Graph I |

(] I




Definition of Response Spectrum Function

Ixg

e Scale factor:

|: Importance factor = |
g: Gravity acceleration = 9.81 m/s?

R: Response Modification Coefficient.

Note :
for each direction there must be
a component of 30% from the perpendicular direction.

As a requirement from UBC-97 :
response spectrum base shear is (85- 100) % of the base shear
determined in equivalent static method. So modify scale factor:



Scale Factor

Load Case Data - Response Spectrum

— Load Caze Mame MHotes — Load Caze Type
IHESpDHSE E Gl Set Def Mame I |7 kM odifpsS o, I IFlegp.:.nge Spectum "rI Dresign. .. I

— kodal Combination — Diirectional Combination

 Cac GMC F 1. &+ SRSS

f* SRSS GHMC 2 ID- i COC3

i Abzolute o o " Abzalute

~ GMC Periodic + Rigid Type ISFESS 1|IrI S cale Factor

 MRC 10 Percent

" Dauble Sum

— kModal Load Caze
Uze bModesz from thiz Modal Load Caze IMDD.&.L ‘-'I

— Loads Applied

Load Type Load Mame Function Scale Factor
|.-'3.n:|:el ILI'I v”respnnﬂe Ho v"3.45‘-

HAooe] Uz rEEponsEs My 1.15 il
kA adify I
Delete I

I Show Advanced Load Parameters

— Other Parameters

todal Damping | Constant at 0.05 Madify/Show... |

Cancel I




Scale Factor

Load Case Data - Response Spectrum

— Load Caze Mame Maotes
|F|espu:unse EQY Set Def Name | ’7 b odifu /S how.

— Load Caze Type

I Responze Spectrum

;I Design... |

— Maodal Combination

 COC GMC A |1.

— Directional Combination
{= SHSS

= 5R55 GMC (2 ID— " COC3
 Absolute o . Iﬁ " Absolute
~ GMC FPeriodic + Rigid Twpe |SRS55 - & cale Factor l—
{~ MRC 10 Percent
i Double Sum
— Maodal Load Caze
Usze Modes from thiz Modal Load Case MODAL ;I
— Loads Applied
Load Type Load Mame Function Scale Factar
|-'5-CCE| 11 _” MEEpOnse X _l,l_"l:l ar
Accel [EEPONEE ¥
MI:II:lIf_'.-'
Delete
[T ShowAdvanced Load Parameters
— Other Parameters
Modal D amping | Constant at 0.05 MadifysShows...
Cancel I




Seismic Design

Base shear Static in X direction = 15545.65kN.
Base shear Static in Y direction = 8799.4kN.

Base shear Results From SAP

Base shear in x-direction Base shear in y-direction
From SAP (kN) (kN)
15966.27 8921.362
Note :

After modifications the value of base shear from response analysis is

greater than the value from static calculations.
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Design and detailing

>Structural elements:

» Slab

* Beams

* Shear wall
e Columns
e Footing



Detalling & Design




Check Slab thickness

0.75%v25%1000%160

DVc= = |00 kN

Vu23, max from sap = 34.268kN

Vu1l3, max from sap=40.322kN

OVe>Vu Then the thickness 1s. OK..



Reinforcement:

Agmin = 0.0018 ¥ b * d = 0.0018 * 1000 * 160 = 288 mm?

— use 4¢12/m

Note:

42 12/m is used in regions with moment 26.6kN.mwhenever the
moment is greater than this additional steel is used .



Slab Detailing :

by by
E-E:I“IE.I'L:B.EmH 4G 12 =27 CHE12 1 =5 2m
II"IL : " F
Y
F104 ] =3 ?m,r”/ @12 L=2.Tm~" II"\S-E:I*IDI L=5.2m
*I.h;fE. 58 1':'2 Z25
Section in Y-direction
by hy
ﬁﬂjgﬂ_g_&u;\ Eﬁ121’|.=4.5m\
3 l"!. 4
—
MH EB12/ 1 ,Em;fj.mm;a._am/j )
156 1'?2 ) 7.44 _ 1'.3 25

Section in x-direction



Check slenderness:

Need to find Moments of inertia for sections are:
For interior column in group 2:

Diameter of column = 800 mm

For Beam T (0.8%0.4)Ig=0.0272m4
For column (D=0.8) 1g=0.0201m4

E for column=4700v30 = 25742.96 Mpa
E for Beam=4700v25 = 23500 Mpa



@A =0 Because support of column is Fixed

©B =1.654 - & wg wa P B
[=_=J e L= =1
on T'° s | | 32 - %o
10.0 —3 - 10.0 0 — - J
5.0 3 T E- 5.0 0= =0 Y = 300
-0 1 oo = 30.0 — 5.0 — 30.0
3.0 — : — 3.0 20.0 —f 4.0 — 20.0
2.0 — + — 2.0 . -
i} 5 10.0 _] l_ 10.0
——o0.8 9.0 2.0 — 9.0
10 - 1.0 38 = — 38
88 1 — 93 6.0 — — 6.0
0.7 — — 0.7 5.0 — — 5.0
0.6 — — o7 — 0.8 4.0 — 2.0 — 4.0
0.5 — — 0.5 - =
0.4 — 1 — 0.4 30 ] B 30
I‘J 3 - - 0 3 2.0 — — 2.0
1 | 1.5 -
0.2 — o6 — 0.2 7 -
. - 1.0 — — 1.0
0.1 — + L 0.1 . -
o L os o 0 — 1.0 Lo
(a) (b}

Nonsway Frames

Sway Frames

¥ = ratio of E(ENic) of compression members to Z{EN!) of flexural
members in a plane at one end of a compression member

For Sway Frame
K=1.22

Neglect slenderness if (kLTu < 22 )

Lu= (3.88-(—>)) =348 m
KLu _ 122:348_, 5

r 0.25(0.8)

Then the column is non slender

£ = span length of flexural member measured center to center of joints




Reinforcement

The value of longitudinal reinforcement from SAP: 17022

4 As
§=—="F

ps Dc

=<75 mm

We use ®=10mm for spiral s
Asp = 78.5 mm?
Dc = 800-120 = 680mm

_ 045 (A8 |\ K

ps= 0.45 (Ach -1) ~

Ag = 502654.8 mm?

Ach = D2 = 363168 mm?
ps = 0.0123

S=375mm < 75mm

s~ Use D10/ 60 mm for spiral



Columns design & detailing

— Column detail:

Column Number of Spacing
Dimension Bars Ls=1.3Ld between
Spiral
C2 D=80 mm | 7022 .2 m 6 cm
17622
40mm
Spirall1@10/6cm

0.8




General Detailing and design according code UBC97

N

So/2

CdurmMi =='I-IT: ;ﬂﬂh duT:;.“jh B inlo rememae
1 pas [ 03 12E18
C2 0=0% | D=028 | 17&22
c2.1 D=0% | D=0.8 | apmo5
C2.2 O=028 | D=023 17
C3 0.4 1.1 12218
G331 0.4 1.1 2222
c3.2 0.4 1.1 12E32
C4 03 1.1 2432
C5 05 1.0 1220




Beam design:

Check Slab thickness \

)

5z 5

2h \

Vu= 313.207 KN.

A (-
}

=

@V, = 190 KN.

\

Vu > @Vc So need Shear reinforcement

Vs=164.6 kN

Y ~0.514

S

S =31cm

S1=14cm
S2 = 35cm

At least
1/3A.(-)

At any section top
or bottom steel is \l
atleast 1/5A_(-)
d/4
) 8d
54 = Min B
24d,
300 mn
g2 =d/2



2010/35c

——A

5000/L=5m  5@161L=12m 1216

L=5.5M 516/ =10.7m
\ ]

2010/35¢cm

5022/L=3.1r

j

/

I
f

f

F.

I

2018/L.2.6¢cm /

1,99

2012 Middle
08 6,8

3.4m \4!31 8/L=8.3m \2018/L=3.4m

A

6,8

08

04

11816 T

2310
2@1z2M |
4@E188 P& =

Sec (A8

Scalel/25

08

0.8



Shear wall design & detailing

L g
I '/1 I
-




Shear wall design:

Thickness= 200mm

Internal forces:

3 Section Cut Stresses & Forces = U
Section Cutting Line
bt b z
Start Point 0.6 30,59 .01
End Paint 05 33.89 .01
Resultant Force Location and Angle
= A £ Angle [+ to 1]
06 32,24 |01 90.
[niclude [w Framez [w Shellz W Azaolids v Planes | Solids v Links
Inteqrated Forces
Right Side
1 2 z 1 2 z
Force | 213.1157 | 106645 |  G446.1619 | F40.4761 | 0.33] B2V E103
Moment | 39003 339006024 | 0.4905 | 157313 36704486 | R7a78

Save Cut

Savelut|
_ Close |

Sawve Cut |



Shear wall detailing:

Total longitudinal reinforcement =As from My+ As from Mx
Total longitudinal reinforcement=346*2+1650=2342 mm*2

For horizontal steel from Vuy =540.5kN

Use longitudinal reinforcement 4 12/m on each side
Use horizontal steel use 2¢12/350mm




Shear wall design & detailing

Axial and Flexural: interaction diagram

160000
000 |&

c

o

8
80000

°
40000
0.0 N/AAngle = 0 Degwrt X
40000
80000
120000 @hin (kN-m)
00 20000 40000 6000.0 8000.0 10000.0 120000




Shear wall detailing:

22012 /145cm

. Jl

.

20012 350mm

2
]

25.87
3.30
s

&
]

3.3

R T




Mat foundation design & detailing

Thickness assumed :700mm
The dimension in X-direction =4Im

The dimension in Y-direction= 42m

+ + + + + + + + + + ¥
+ + + + + +

+ +

-+ % +
+ + + +

+ -+

aF & + + + + + -+

+ o+
e T o -+




4 Verifications
, ,d
0 iy | -Check deflection

max deflection =4mm < A allowable 10mm

No need to increase dimensions.

1 = 11 111
|

1 55 i I




Verifications

2-Check bearing capacity of soil

‘Maximum bearing capacity for mat foundation =112 kN/m2< qall=280kN/m"2

~So no need to increase dimension of mat foundation.

BRI ERERIHERN GRS RRERIIEEANE




All values of— <1

Qvc
So the punching shear is ok & no need to increase the
dimension of the mat foundation.

1 [
MG 0.4259 0.4162 0.314  0.2526 0.2614 0.265
+ + 4 02

_|_
4 %
1 1 1
0.6869 0.7981 e M 0,626
+ + LS
N.IIC 0. 0.5264 0.9083 0.89206 0.7839 06632
+ + + +
L S
+ :
e £ =
|
|, 0577 0.9471 0.9305 NJC 0477
- - % % 4
+
_|.

£
+n

MAC 0.496F
+

0.8196 0.9341 NG
_|_

R

0.6241 04676
+

L Nic

0.5168 0.4811 0.4568 0.4987 0.347p
. + + + +




OV = 0.75*\/ﬁ*61000*640= 400 kN

From SAP maximum pressure= 157.7 kN/m2
_ wuxL_ 157.7%3

Vu = = 236.55 kN
2 2

Vu < @V, so the check of wide beam shear is OK.

After verification the dimensions founded to be
adequate:



As min = 0.0018*%630%*1000= 1134 mm? — use 5¢18/m

m
iR
T |2
wl B
e T
S E g |
b
i [ g i -
T-3F 18/ L=11 ZFm
B S =8m |
[ | | 2 L o »

[ [ s27m




Mat design & detailing

Additional Steel under Columns

B ol S cd S s S e

o=




Mat design & detailing

Sections in mat
foundation

0] 47 02 208 11 6.5 9,35

| | Lais L ¢
r X
6225/m =E'.E'|'|' R !m | =F Rm LF75m [ =5 2m
|

23 0F 853 08 £,81 08 178 08 il 08 88 04 15

sec B-B



Detailing for stairs

8016/m

4012/'m iy I

, T T
1610 ?/ !

7018/m |

19 10/m Width

Y




T
JN =8



