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Overview

Introduction to project

Geotechnical design
. Subsurface Exploration
. Alternatives and Recommendations

- Detail Design
Foundation
Retaining Walll
Dewatering System




Overview

Structure Design

3 Structure system

z Loads applied

z Pool design

z Analysis and design in ETABS

z Analysis in SAFE and deflection control
z Result checks



Overview

Transportation
Parking Demand & Parking Supply
Trip generation
Level of Service

Construction management
Comparison of old / new floor layout
Construction jobsite layout
Detail Cost Estimate
Plan and Schedule



Introduction


two.avi

Surface Conditions ?ﬁ

Shallow ground water table (Marina).
No neighboring structures.

Site Is slightly sloped down towards the
marina walk side.



Boreholes distributed
on the site.

A Fence diagram.

—
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SubsurfaceExploration )

: . : =tante s L
Idealized soil profile. g BT Wl (Schmertmann 1975).

NGO

Right wall (Marina) BH5,6&7 Oy 9.81
Layer/Location Depth (m)  Thickness GA o (kN/m3) o
1 Below 0) 0 39.6 20.7 10.9
2 Above 3 3 39.6 20.7 10.9
2 Below 3 3 35.3 20.7 10.9
3 Above 10 4 35.3 20.7 10.9
3 Below 10 4 37.9 20.2 10.4

4 Above 19.5 9.5 37.9 20.2 10.4



SubsurfaceExploration

Soll Is mainly sand down to about 10
meters followed by stiffer ground of
granular solls.

Hard impermeable layer (Bedrock) Is
located at around 15 meters from
groundos surface



Alternatives and Recommendations ?‘

¥, Foundation:
. Pile foundations.

¥, Retaining Wall:
- Secant Piles.

v, Dewatering:
- Open pumping.
- Well points.




Design

Raft Foundation:

3 meters thick.
Imported into ETABS

Section (A-A) Section (B-B)



Design

Foundation
Settlement:
= 16mm.
Bearing Capacity:. Onet(any(KN/m?2) = 0.330,,;  (Kulhawy and Goodman)
— Input
1485 Kpa. . — .
= 135000 Kpa
0.2
On 455 Kpa
l, 0.15
| W
I\ 150

J i 0.016016 m



Design ?‘

Diaphragm Retaining Wall.
Horizontal Earth Pressure

Ko v(kPa) 5 (kPa) ' (kPa) iy (kPa)
0.363 0O 0.0 0.0 0.0
0.363 32.67 11.8 29.4 41.3
0.422 3267  13.8 29.4 43.2
0.422 108.9  46.0 98.1 144.1
0.386 108.9  42.0 98.1 140.1

0.386 207.605 80.1 191.3 271.4




Design

Tieback Anchors Spacing

140.1Kpa< 144.1Kpo




Design

¥, Tieback Anchors Design:
Force taken by tieback calculated from AutoCAD.

Tu=" xdxpgxLxt ani

1 (top) 37.45 766.0
2 35.3 398 1239.1 4 5 3 5
36.6 2042.3
4 (Bottom) cy e 2724.7
1 (top) 0.036 420000 427.5
0.072 420000 1710.0
3 3.5 0.072 420000 1710.0 3.0

4 (Bottom) 3.6 0.072 420000 1710.0 2.2



Flow Net

AHead Difference 15 meters
AWall extends 2.5 meters at the bottom




Design

Dewatering
Quantity of Flow Qi = KX H X (Ni/Ng)
H 15 m
N 4
Ny 13
K 0.000064 m/s
Cl 150
Dio 0.08 mm
o 0.000775 m3/s

(g; x 2) x 298 = 39928 m3/day
s About 40 thousand m3/day



Design ?‘

z  Pump Capacity 500 gpm yielding 15 pumps. (www.thomasnet.com)

12 Submersable pumps
(500 gpm copocity)




Structure



Structure System

¥, Load resisting system main
structure and parking:

. Concrete Flat Slab
. Concrete columns

3, Mall:
- One way slab
. Concrete beams and columns




Story height

Building height detail:

Floor Height Height (m)
Residential 3.5

\WE 5.9
Parking Underground mall and main 2.8
building

Parking Extension 2.8

Total Height of the main building 174.7
Total height of the parking and mall 34.1




Loads applied

Dead

Live

Wind

Earth Quake in X and Y direction



Dead load

Block work
MEP
False Celling

Floor finishing

Dead Load Load Unit
Block work and cladding 0.1 KN/m?2
Mechanical duct allowance 0.19 KN/m?
False ceiling 20 mm 0.16 KN/m?
thickness

10cm sand layer 1.41 KN/m?
Granite 0.518 KN/m?
Total 2.37 KN/m?




Live Load

Residential Load

Balconies

Parking

Roof used for promenade purpose
Live Load Load Unit
Balconies on one and two-family residences only not 2.87 KN/m?
exceeding 100 ft2
corridors same as occupancy 1.92 KN/m?
Garages (passenger vehicles only) 1.92 KN/m?
Gymnasiums 4.79 KN/m?
Residential 1.92 KN/m?
Roof used for promenade purpose 2.87 KN/m?




Wind load (ASCE 2005)

Windward Coefficient(Cp) 0.8
Leeward Coeff (Cp) 0.3
Case (ASCE 7-05 fig 6.9) All Cases
Wind Speed 90 mph
Exposure type (roughness B) B
Topographical factor (Kzt) 1
Importance factor (category lll) 1.15
Gust Factor 0.85
Directionality factor (Kd) 0.85




Seismic design in ETABS

(UBC97)

Time Period: Ct(ft) 0.020
Over strength Factor, R 5.5
Soil profile (Very dense soil and soft SC
rock)

Seismic Zone Factor (Zone 2A) 0.15
Importance Factor 1.0
Seismic Design Category D




Design assumptions ?‘

P-Delta effect is included.

The slabs are considered to act as shell with a
thickness of 30 centimeters.

The diaphragms are assigned to the slabs

The mass source is selected to be finishing load +
cladding + dead load + 0.25 live load

The slabs are meshed by 2 meter segments

Concrete Design Code ACI 318-05/IBC 2003

The building I's designed as
Earth quake design code: UBC97

Concrete specified compression strength (f @ ¢
40 Mpa for columns, beams and slab
80Mpa for shear walls



Pool Area load transfer

Separate slab




Pool View

¥, Roof top pool and health club access




Section AA ;ﬁ

Load transferring by column and shear
wall



