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AN-NAJAH HOTEL TOWER

 LOCATION: AN-NAJAH STREET

AREAS & USAGE

Project Description 
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B5-B3 PLAN

PLANS & ELEVATIONS 
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B2 PLAN

PLANS & ELEVATIONS 
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B1 PLAN

PLANS & ELEVATIONS 
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GF PLAN

PLANS & ELEVATIONS 
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LVL1 PLAN

PLANS & ELEVATIONS 
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LVL2 PLAN

PLANS & ELEVATIONS 
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TYPICAL TOWER FLOOR
PLAN

PLANS & ELEVATIONS 
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WEST & SOUTH
ELEVATIONS 

PLANS & ELEVATIONS 



Assumptions
 Supports, Service Loads, and
Foundation system 

ANALYSIS AND DESIGN
PRINCIPLES 

Design methods 
Ultimate Design Method

Lateral Force
Resisting System
Dual System with Special
Moment Frames & Special Shear
walls

Software used 
CSI Etabs, CSI SAP2000, Excel
& Autodesk AutoCad
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Codes &
Standards

ASTM standards for materials specifications.

Building Code Requirements for Structural Concrete          
 (ACI 318M-14) for structural components design and detailing.

Minimum Design Loads and Associated Criteria for Buildings
and Other Structures (ASCE/SEI 7-10) for load computations.

The Jordanian National Building Code for loads of wind, snow
and temperature.

Israeli Seismic Maps
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 Materials Used in structural members 

Reinforcement Steel Grade A60, Yield strength Fy = 420 MPa 

Concrete compressive strength, Cylinder at 28 days:
     - Footings, Columns, and Walls 40 MPa 
     - Beams and Slabs 32 MPa
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Materials



Dead load 
     Calculated by CSI ETABS 2016

Rain load 
Need not be considered, slope provides free
drainage 

Snow load
    Snow unit weight = 3 kN/m, Snow thickness

is taken at 1m

3
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Loads



Live Loads 

 According To ASCE 7-10 Table 4.1
Public areas = 5 kN/m

Sidewalk = 5 kN/m

Private areas & Bedrooms = 2 kN/m

Mechanical rooms and heavy storage = 12 kN/m

Light storage = 6 kN/m

Parking area = 3 kN/m

Driveway = 5 kN/m

Loading area = 15 kN/m

Street = 15 kN/m

2

2

2

2

2

2

2

2

2

Live Load
Zones
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SD Loads 
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20 cm thickness wall (P1) with 20 mm plaster for each side

10 cm thickness wall (P2) with 20 mm plaster for each side

Epoxy 1 cm thickness layer (Parking areas) Load= 0.13 kN/m

Bathroom wall tiles + mortar

Porcelain tiles 

Partition load approach

Load =2.42 kN/m

Load= 1.9 kN/m

2 cm mortar + 1 cm porcelainLoad= 0.7 kN/m

Glass curtain wall Load = 0.45 kN/m

10 cm thickness (1 cm porcelain + 2 cm mortar + 7 sand)

Load = 2 kN/m

2

2

2

2

2

2



Wind load approachWind Load
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Assumptions

 G = 0.85 (Rigid

structure)

 Kd = 0.85

 Kzt = 1 

 Exposure type C 
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Soil Loads
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Seismic Load



LATERAL FORCES RESISTING

SYSTEM :

 DUAL SYSTEM WITH SPECIAL

MOMENT RESISTING FRAMES &

SPECIAL REINFORCED

CONCRETE SHEAR WALLS

 

SEISMIC LOAD 
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EQUIVALENT STATIC

METHOD
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Service Load
Combinations 

Redundancy Factor (ρ) = 1.3

E = Ev + Eh 

Ev = 0.2*SDS* D

Eh = ρ * EQ
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Ultimate Load
Combinations 
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Beam width = L/20
Beam Depth:
One-end continues = (L/18.5)∗1.5

For outer beams: 600X600
For inner beams: 600X800
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*Note: Beams sections
meets special requirements 

Slab thickness = 250 mm

Beams

PRELIMINARY

DIMENSIONS 

Slabs
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Shear Walls

Columns

PRELIMINARY

DIMENSIONS 



Definitions
Materials, Modifiers & Modal
Cases 

THREE-DIMENSIONAL
MODELING 

Load Cases 
Wind Load, Response Spectrum
Function, Earthquake in
 X & Y-Direction & Non-Uniform
Soil load 

Analysis checks 
Compatibility Check,
Equilibrium Check, Stress-
Strain Check, Deflection Check,
Seismic Scale Factor, Story
Drift, Effect of P-Delta &
Structural irregularity.

28



29

MATERIALS 

DEFINITIONS

BEAMS AND COLUMNS

MODIFIERS 
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SLABS AND SHEAR

WALLS MODIFIERS 

MODAL CASES 

DEFINITIONS
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WIND LOAD

LOAD CASES

RESPONSE SPECTRUM

FUNCTION 
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EARTHQUAKE IN 

X & Y-DIRECTION

 

LOAD CASES

NON-UNIFORM SOIL

LOAD 
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COMPATIBILITY CHECK

ANALYSIS CHECKS 
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EQUILIBRIUM CHECK 

ANALYSIS CHECKS 
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STRESS-STRAIN CHECK

%DIFFERENCE =
((757.5−720)/720)∗ 100 =

5.2% < 15% OK
 

ANALYSIS CHECKS 
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COLUMN AXIAL LOAD 

DIFFERENCE =
((209.8 − 203.6)/203.6)*100

= 3.05% < 15% OK
 

ANALYSIS CHECKS 



37

DEFLECTION CHECK 

ANALYSIS CHECKS 
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SEISMIC SCALE FACTOR 

ANALYSIS CHECKS 
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STORY DRIFT

ANALYSIS CHECKS 

EFFECT OF P-DELTA
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 HORIZONTAL IRREGULARITIES

ANALYSIS CHECKS 

VERTICAL IRREGULARITIES 
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Design of 
 Slabs



Pu < 0.1*Ag * f’c     (1017<1536 kN) 

Sample Flexural design
Mu for mid-span =326.4 kN.m (A_s =2197 mm  )2

Design of
Beams
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Design for Shear
Design of
Beams
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Design of
Beams

Design for Torsion
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Pu = 4,188 kN
M2u = 18.23 kN.m 
M3u = 213.5 kN.m
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Design of 
 Columns
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Design of 
 Shear
Walls



Design of 
 Shear
Walls
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Landing thickness = 2.4/20 = 120 mm

Use 200 mm thickness 

Waist thickness = 150 mm

Design of 
 Stairs
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Stair Slab Proparties 

2

2

Design of 
 Stairs
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Loads on Stairs

Live load = 5 kN/m

SD load = 2 kN/m



General Section in

Stairs

Design of 
 Stairs
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Design of  Non-
Structural Walls
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Design of Steel Plate

Design of  Non-
Structural Walls
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Mat thickness = 2500 mm

TWO PILE ASSEMBLY  

ELEVATED MAT IN THE CORE AREA

P1 1 M DIAMETER & 7 M DEEP

P2 1 M DIAMETER & 30 M DEEP

Design of  Mat Foundation 



Design of Mat
Foundation 
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Mat Foundation

Proparties 

Soil Subgrade

Proparties



Design of  Piles
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Pile Proparties 



Design of  Piles

General Pile

Details

Piles were designed  

as Tied Circular

Columns
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General Mat Details

Two layers of two

bundled bars

Design of  Mat
Foundation 
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DESIGN PHILOSOPHY

DESIGN BY CODE PERFORMANCE BASED
DESIGN

SEISMIC DAMPERS
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PERFORMANCE
Based DESIGN

Time History 
Functions
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PERFORMANCE
Based DESIGN

Shear Walls 
Hinges
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PERFORMANCE
Based DESIGN

Beam
Hinges
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PERFORMANCE
Based DESIGN

Column
Hinges
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PERFORMANCE
Based DESIGN

Column
Hinges



Shear wall Hinges

PERFORMANCE
Based DESIGN
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Beams Hinges

PERFORMANCE
Based DESIGN
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Columns Hinges

PERFORMANCE
Based DESIGN

74



Thank 
 You 


