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Project Objectives

o)

/| |

Writing
A | technical
Geotechnical report
/] | | design of the
Modeling foundation
A — | || using ETABS system.
Preliminary software for
: ] design of design &
Choosing an structural analysis.
adequate members.
structural
system.
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Project Description

el
o Location: NN

Dammam City

o Commercial Tower

o 50 Floors

+* Google maps
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Project Description

S.No Floor INCERUG

Basement 3717.441

Ground Floor 3717.441

Mezzanine 3717.441

20

First Group 1663.677

Second Group 1663.677

Third Group 1663.677

o Floors Area.

Fourth Group 1663.677

Fifth Group 1663.677

— S Group Lees 677

Seventh Group 1663.677

ehth Srou S

14 Roof Deck 1663.677
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Project Description

(Continues)

o Tower 3D model

+* Reference: Arabtech Jardaneh
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o Structural Design and Analysis codes:
- ACI 318-11 Code : American Concrete Institute

- SBC (301) : Saudi Building Code

o Geotechnical Design and Analysis:
- SBC(303): Saudi Building Code
- International Building Code (2009)

12/28/2017 :\x r,'_’F,\ ! Q




College of Engineering / Department of Civil Engineering (ASSE 4311)@@%%

_
DESIGN

} CONSTRAINTS Performance Several performance requirements were established

[
Pre— L Several factors considered such as durability, overall stability and
Serviceability . o
- deflection limitations.

Economic Economical limitations were established

Environmental Did not affect our design

Environmental

Did not affect desi
Sustainability 1O el oL eEsIt

Manufacturability Being able to design a manufacturable building.

Ethical We did not violate any ethical rule as far as we are aware of.

Several safety factors and precautions were taken into account in
designing process.

Health and safety

Social Did not affect our design

Political Did not affect our design
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BPRELIMINARY

DESIGN
o Slab
: Type ; Two Way Solid Slab — Flat Plate
o Slab design Thickness : 37cm

o Control deflection values.
o Satisfy shear requirements to prevent punching shear.

12/28/2017 ',\" !-’F,\



X

College of Engineering / Department of Civil Engineering (ASSE 4311)@EHE

% B PRELIMINARY

DESIGN coxrmuous
(KN/m3)
Sand 14 0.01 0.14
o Dead Load Mortar 20.5 0.01 0.205
Tile 23.5 0.01 0.235
Concrete Slab 24 0.37 8.88
Total service load per unit area W (KN/m?) 9.46
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PRELIMINARY
Live Load
D ES I G N(CONTINUOUS)

z
2
:
:

o Live Load 2
25
25
25
25
25
25
25
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PRELIMINARY
D ES I G N(CONTINUOUS)
2 9.46 14516
2 9.46 14.516
5 9.46 19.316
5 9.46 19.316
: 2 9.46 14516
o Ultimate Floor Load 25 946 15.316
2.5 9.46 15.316
2.5 9.46 15.316
2.5 9.46 15.316
2.5 9.46 15.316
2.5 9.46 15.316
2.5 9.46 15.316
2.5 9.46 15.316
2.5 9.46 15.316
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COLUMNS
DIMENSIONS

Column Group | Dimensions
H E2] | | |
(m)
1 X 0.4
0.8 x0.4 . B & B & 0 E =
2X1.5
2.5X 2.5 = O H i B i = =
2X2
2.56X2 \fl o o | ® H H
| [ = = [
1X1 | % | O O 22 B A

s ETABS 2013 Software
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ETABS MODELING

L

R L T

o 3D model

s ETABS 2013 Software
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ETABS MODELING

(CONTINUOUS)

H i | il | | | | | L]
o Typical Floor Plan (Columns) i . I ' ! 1 T
- B | B = = = = = ]
Y | | [ [ | |

: LE ] ] ] ]

¢ ETABS 2013 Software
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ETABS MODELING

(CONTINUOUS)

o Typical Floor Plan u ]
(Shear Walls) H 11

¢ ETABS 2013 Software
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ETABS MODELING

(CONTINUOUS)

o Typical Super Structure Floor O O H
Plan (Columns).

s ETABS 2013 Software
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ETABS MODELING

(CONTINUOUS)

o Typical Super Structure Floor u -
Plan (Shear walls).

s ETABS 2013 Software
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ETABS
ANALYSIS
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3D model / deiﬁ?\ecgggh « / Actual drift Structural
created INX &Yis members
using Ie;lsk’grvl\?anb’ltgle less than the sizes are
ETABS. \ deflection. allowable

limit.

ce pted!

% According to SBC
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| [EiPlan View - Floor40 - Z = 199 (m) - Displacements (dI+Il) [mml] | [FE3-D View - Displacements (di+Il) [mm] | v X

ol ETABS
am ANALYSIS

o (CONTINUOUS)

o Load Combination:
DL+ LL

o Allowable deflection = 25mm
per floor (according to SBC).

32.0 -28.0 -24.0 -200°16.0 -12.0 - EEIEN
s ETABS 2013 Software
)

IS0 0 56,0 520 -26.0 24.0 200 160 -120 5[0 AN
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_[EiPlan View - Floor40 - Z = 199 (m) - Displacements (dl+windx) [mm] v X UEP’-D View - Displacements (dl+windx) [mm] ] =X

ol ETABS
am ANALYSIS

o (CONTINUOUS)

o Load Combination:
WindX + DL

o Allowable drift = 1930mm
(according to SBC).

b .; /’

Z
8 110 132 154 176 198 220 242 2640ZENIEEN

249

DS 10 12 5 1o 108 220 242 2qA AN
¢ ETABS 2013 Software

12/28/2017 :\75 r,'-’F,\




College of Engineering /| Department of Civil Engineering (ASSE 4311)@@%%

_[F Plan View - Floor40 - Z = 199 (m) - Displacements (dl+windy) [mm] x | [F43-D View - Displacements (dl+windy) [mm] | < %

ETABS
am ANALYSIS

) (CONTINUOUS)

o Load Combination:
WindY + DL

o Allowable drift = 1930mm
(according to SBC). iR

200 315 380 305 420N A

259

ESSEEPSIEO 75 20 205 20 i570 3 ONAEN WESENEEEESIC s 20 21
% ETABS 2013 Software
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| [T Plan View - Floor40 - Z = 199 (m) - Displacements (dl+eax) [mm] ~x | [[3-D View - Displacements (dl+eqx) [mm] |

ol ETABS
am ANALYSIS

) (CONTINUOUS)

o Load Combination:
egqX + DL

o Allowable drift = 1930mm
(according to SBC).

P
OSSO 5 220 275 530 W5 40 495 550 oo cMMN MEGOMSEEEIONG 5 220 275 30 35 440 495 550 oS AN

<+ ETABS 2013 Software

269
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| [Ed Plan View - Floor40 - Z = 199 (m) - Displacements (dl+eqy) [mm] - x | [BI3-D View - Displacements (dl+eqy) [mm] ]

ETABS
am ANALYSIS

) (CONTINUOUS)

o Load Combination:
eqY + DL

o Allowable drift = 1930mm
(according to SBC).

T TR s ——
«» ETABS 2013 Software

279
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| [ES Plan View - Sub basment - Z = 3 (m) Resultant MMAX Diagram (Dead) [k... = %

ETABS
am ANALYSIS

) (CONTINUOUS)
w

e LeCiSeresiRstaeee i F

:*:_E- =] B L - B
o Maximum moment at S sgseEmsaeer: =
Sub-Basement ' ;
s i & # .
EEER P e H PR

EEEZSOMESOOMERSONSI00 50 0 50 100 150 200 250 3000 SSONNG|
«» ETABS 2013 Software
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REINFORCEMENT
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REINFORCEMENT
DETAILS
(COLUMNS)

‘

Steel Tie
1 #10 @48cm

Column | #ofbars | Diameter | Spacing Steel Bar T
Group (mm) (mm) 94 #57@A43

2.5x2.5 »

2% 2 30 57 40 I
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b 25m —

Steel Tie
*/'1 #10 @48cm
» )
Steel Bar
80 #57@40)
0.05m )
»n [

2m

< AUTOCAD 2016 Software
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REINFORCEMENT
DETAILS
(COLUMNS)
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1 #10 @48cm

1 #10 @48cm

Column # of bars | Diameter | Spacing
Group (mm) (mm)

2x 1.5

64 #57@60)

48 #32w43
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REINFORCEMENT

DETAILS
(COLU M NS) Steel Tie
{'l #10 @48cm
[ » ) ]
Column # of bars | Diameter | Spacing -
Group (mm) (mm) Steel Bar T
110 #57
25x2 @29
» a
0.8x04 20 32 80 osm L
[ » - e
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I——— 25m ——F

2m

Steel Tie
{'l #10 @48cm

[ » L] - T

-
Steel Bar 7 =
20 #32@80 il

] a

0.05m —y 2
[ n s e
R\

» AUTOCAD 2016 Software
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REI NDF(E)$AC\:IELI\S/I ENT 14 ;20(]);) ?(?:[g'ilm c/c 14 #Zgoégt;ilc-’c %
(SLAB) | |

Bottom Steel
9#20 @llem cle

Bottom Steel
9#20 @llemc/c

» AUTOCAD 2016 Software
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0.04m —+
REINFORCEMENT | VE
DETAILS 520 a0 emoe |
e=  (SHEAR WALLS) " L
w Vertical Steclx_
79425 @6 cm ¢/c “1 J

» AUTOCAD 2016 Software

349
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(%8 Geotechnical
o Design

o Soil profile

12/28/2017 ',\" r,'-’F,\

“3.5m -

-6m —

-10.5m

0m -

3.5m

2.5m

4.5m

Silty sand / Silty gravel

(Very dense)

rock

Angle of
SPT Friction C (Kpil)
(9)
32 33 3
45 | 35 | -
38 -

Refusal
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o Characteristics:

- Driven Piles.
- Bored Piles.
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Geotechnical
DeS I g n (Continues)

Foundations:

Selected Foundation
system:

Factor of safety:

Mat Foundation
Thickness

Net bearing capacity:

Section A
Piled Mat Foundation

3.4m.

qu(net)=31,795 KN/m? .

Section B
Piled Mat Foundation

1.66m.

qu(net)=32,132 kN/m? .

(all(net)=10,598 kN/m?2 .

ai(net)=10,710 KN/m?
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Geotechnical

. 22351KN 24993KN %645KN  2542KN
DeS|gn (Continues)
N n B n [ | [ | [ | | [ |
S99KN 53081 RNASTSEEN 14256KN  12852KN  12951KN  13266KN 8107 KN
20650KN 23991 KN 3914 KN SMO0KN  2111KN
e RN BRI jmn oy a0 EN
m n [ | - n [ | n | E
9280[KN 47750 KN 60393KN 13804KN  15104KN  15158KN  19082KN T470KN  611BKN
. . . o
f W4T B R
o Mat Foundation With Applied | ¢ e L
—I I— B =
Loads(DL+LL) S6I2 KN 36049 KN e =
n L . N | N ] E m -
23918 KN wm rawm mes | 12258KN I262EN  13182KN  16605KN 15470 KN 5515 KN
N | N | E N
SREN 36200 KN [ | [ | | [ | 9914KN  §757TEN  8§708KN  10453KN  8630KN 338 KN
3 3 A721KN  50603KN  47473KN38366 KN
|| | | | | | | | |
5155KN  3804EKN  3874KN 489 KN 4193EN  117BEN
46.0 47.00

» AUTOCAD 2016 Software

389
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Geotechnical
DeS I g n (Continues)

1T | S645KEN 2542 KN
A )| e o

- 4

| [ | |
T 12951EN 13266 EN  BI0TEN|

5140EN  ZI1EN

47645 KN

|| | ] | [ | ]
. . 0280KN 4770 KN 13804 EN [ 15138EN 19032 EN  T470EN 611 EN
o Design of Mat foundation: = R //fﬁ -~
- Strip Method ¥ — <
sl KN 36049 B BEHRN i 12561 FRRERN /// / T':Dr
T KR'WHS m /1?2 ,//j?.yz 660 /M(R//LSKI\'

./ . .

a1 1 99141(1\ smsm\ 1043?1(1\ KN 338] KN
S0603KN 47473 KN38366 KN . =

}1331{1\ 3894 EN 187"=1-K_1'\ 48591{1\ 4193EN  117pEN

46.0 47.0

43IREN 36209 KN

» AUTOCAD 2016 Software
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Geotechnical
DeS I g n (Continues)

Foundation Top Steel Bottom Steel

Section A @D=12mm, #=4 bars. @D=24mm, #=11 bars.
o Design of Mat foundation:
- Steel Rebar.

Section B @D=10mm, #=4 bars. @D=18mm, #=9 bars.
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Geotechnical
DeS I g n (Continues)

Foundations Section A Section B

o Piles Design. Qall(KN) 2054.9 1356.2

Number of piles 238 266
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Geotechnical —
DeS i g n (Continues) ' (center to center)

o Group of Piles

(a) (b)

(a) 3D View
(b) Top View For The Foundation

* Das, 1999 slides Chapter 8: Group Piles
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GeOteChn ICa-I 0.30m Pile diameter @ 2.5
= m c/c both direction
DeS|gn (Continues) - - _
Lo, S A
................. l;g..................
K .1 D L
o Piles Spacing and e e e,
Dimensions. = T
F | s 4 @ e 4 a4+ & & 2 & 4 » a « » s e 0 4 a4 2 4 & » s @« s« » s & s & a
........ gr................2[..........
46.00 47.00

* AUTOCAD 2016 Software
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ESTIMATION
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COST
ESTIMATION

¢ Based on the construction prices for one unit m2in the
region of Dammam city for the period 2017/2018

Floor Type Unit Price | FloorArea | Total Area Cost
(m?) ) ) (SAR)

Super Structure 3000 1840 73600 220,800,000
Ground Floor & 4500 3720 74.4,0 33,480,000
Mezzanine
Podiums 2500 3720 29760 74,400,000
Total Cost 328,680,000
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CONCLUSION

o Choosing an adequate structural system.
o Preliminary design of structural members.
o Modeling using ETABS software for design & analysis.

o Geotechnical design of the foundation system.
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