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ABSTRACT

The proposed project included the study and structural design of an Alahd hotel, and the safe
structural design of a hotel consists of eight stories, two below ground and five above ground,

with reception, parking, rooms, a sports club, and service floors.

Based on the large area of the project, we faced many construction challenges, the most
important of which was the distribution of the structural system of columns, beams, slabs,
walls, and foundations, and determining the locations of the expansion joints, as this project
contains many activities, which caused a challenge in distributing the columns and determining
their locations, which affected the distribution and design of the slabs and beams. There were
large distances between the columns, which affected the column loads, and caused the presence

of bases of several types and large dimensions.
The results of this work resulted in a structural design that meets the standards.

ACI 318 Structural Design Code.
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Ac = area of concrete section resisting shear transfer.
As = area of non-prestressed tension reinforcement.
As = area of non-prestressed compression reinforcement.
Ag = gross area of section.
Av = area of shear reinforcement within a distance (S).
At = area of one leg of a closed stirrup resisting tension within a (S).
b = width of compression face of member.
bw = web width, or diameter of circular section.
Cc = compression resultant of concrete section.
Cs = compression resultant of compression steel.
DL = dead loads.
d = distance from extreme compression fiber to centroid of tension reinforcement.
Ec = modulus of elasticity of concrete.
fc = compression strength of concrete.
fy = specified yield strength of non-prestressed reinforcement.
h = overall thickness of member.
Ln = length of clear span in long direction of two- way construction measured face-to-
face of supports in slabs without beams and face to face of beam or other supports in
other cases.
LL = live loads.
Lw = length of wall.
M = bending moment.
Mu = factored moment at section.
Mn = nominal moment.
Pn = nominal axial load.
Pu = factored axial load
S = Spacing of shear in direction parallel to longitudinal reinforcement.
\/c = nominal shear strength provided by concrete.
\/n = nominal shear stress.

Vs = nominal shear strength provided by shear reinforcement.



° \/u = factored shear force at section.
o \Wc = weight of concrete.

° W = width of beam or rib.

° Wu = factored load per unit area.

o ® = strength reduction factor.

° €c = compression strain of concrete = 0.003.
° €s = strain of tension steel.

e &= strain of compression steel.

p = ratio of steel area
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CHAPTER 1 "INTRODUCTION"

1.1 INTRODUCTION

Engineering is the best way to harness natural resources to serve humanity.

In other words, it is the art of applying scientific principles and life experiences to our lives to
improve the things we use or the facilities we live in. In general, it is the body that combines
the available technical tools, activities and knowledge. It is the professional activity that uses
imagination, wisdom and intelligence in the application of science, technology, mathematics
and practical experience in order to be able to design, produce and manage processes that suit
the needs of mankind.

Civil engineering affects many of our daily activities: the buildings we live in and work in, the
transportation facilities we use, the water we drink, and the drainage and sewage systems that
are necessary for our health and well-being, so civil engineering in general is the only way to

make the world a more suitable and suitable place to live in.

Building engineering in particular is the engineering that takes care of providing the required
housing with the required specifications, the required quality, and the resources available to
each individual in the community , and it is a professional engineering discipline that deals
with the design, construction, and maintenance of the physical and naturally built environment,
including public works such as roads, bridges, canals, dams, airports, sewage systems,

pipelines, and construction components of buildings and railways.
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1.2 PROJECT OBJECTIVES

After completing this project, we hope to achieve the following objectives:

Obtaining experience in solving the problems of each project in particular.
Improving the ability to choose the appropriate structural system for the project and
distributing its structural elements on the plans, taking into account preserving the
architectural character.

Gaining experience in reaching the best safe and economical design.

Using structural design programs and coMParing them with theoretical solutions.

1.3 PROJECT PROBLEM

In this project, we face challenges with the structural system so the main problem is the

distribution structural system, do we solve this problem through the distribution of the columns
to be suitable for architectural function, then we put the ribs on beams to transfer the load on
columns then the load transfer to the foundation and after that to soil moreover we take care

about this system to be more safety and more economy
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1.4 WORK PROCEDURE

To achieve the objectives of the project, the following steps were taken:

1. The architectural study in which the site, building plans and floor heights were
studied.

2. Structural planning of the building, in which the type of slab is selected and the
location of columns, beams and shear walls is determined, taking into account the
architectural design.

3. A sstructural study in which all structural members are identified and the different
loads are indicated

4. was appreciated.

5. Analysis and design of the elements according to the ACI code using software and
theoretical solutions.

6. Preparing construction drawings for all the elements in the building.

7. Writing a project where all these stages are presented in detail.

1.5 PROJECT SCOPE

This Project contains the following chapters:

CHAPTER 1: General introduction.

CHAPTER 2: Architectural description of the project.

CHAPTER 3: General description of the structural elements.
CHAPTER 4: Structural analysis and design of all structural elements.

CHAPTER 5: Results and Recommendations.
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1.7 PROGRAMS USED IN THE PROJECT

1. Using analysis and structural design programs such as (Atirl8, CSI Safe, CSI

Etabs, Quick Footing 5, SpColumns)
2. Other programs such as Microsoft office Word, Power Point, Excel.

3. AutoCAD.
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CHAPTER 2 " ARCHITECTURAL DESCRIPTION "

2.1 INTRODUCTION

Architecture is considered an art, talent, and idea, which derives its fuel from what God has
bestowed upon the architect from the talents of beauty. With these talents, he moved from the
life of the caves to the best form of luxury, taking advantage of the beauty God gave him of
this picturesque nature, and if every art or science has controls and limits, architecture is not
subject to any limitation or restriction, as it oscillates between imagination and reality. The
result may be buildings of extreme simplicity and beauty.

The design process for any facility or building occurs through several stages until it is
completed to the fullest, starting with the architectural design stage. The initial installation of
the facilities, achieving the required spaces and dimensions, and in the process lighting,

ventilation, movement, mobility, and other functional requirements are also studied.

Architectural designs should be easy to deal with and understand the various events and other
things of importance that give a clear view of the project thus it will be possible to locate the
columns and other structural elements in the structural design process that aims to determine
the dimensions of the structural elements and their characteristics depending on the different
loads that are placed on them. Transported through these elements to the foundations and then

to the soil.
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2.2 GENERAL IDENTIFICATION OF THE PROJECT

The Parking floor is a car park with an area of 3298 m2.

Basement, an area of 2490 m2, is a service floor containing a restaurant, a gym, and a

swimming pool.

The ground floor, with an area of 2490 m2, contains a reception, restaurant, and administration.
The first floor of 2695 m2 consists of hotel rooms.

The second floor of 2695 m2 is a service floor with a low height of 2.1m.

The third and fourth floors with an area of 2190 square meters are hotel rooms.

2.3 GENERAL SITE DESCRIPTION.:

The project is in:
Governorate: Hebron
City: Halhul
Location: Ain Shama
Basin: 30
Neighborhood: 3

Area: 26500 m2
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Ag'ea J
26500 me

el

Figure 2-1. the project site, showing its shape and area.

Figure 2-2: the project site, showing its shape and area
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2.4 FLOORS DESCRIPTION

2.4.1 Parking Floor:
(Level —6.50 m) with an area of 3298 m2.

The parking floor consists of parking area for (74 cars), with service area consists of storage

room and pool maintenance room.

< Xﬁ ]
i
i
| XX
py r | [
B = 5 POOL
-6.50 service
8 @ ! ﬂ .
storage |
> =f o N : I
b B ' % X
— tx ] ml T @ o

XX

Figure 2-3: Parking Floor Plan
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2.4.2 Basement Floor:
(Level — 3.50 m) with an area of 2490 m2.

The basement floor is a service floor containing a Breakfast kitchen, a gym, a laundry

room, and a swimming pool.

-0.83

Figure 2-4: Basement Floor Plan
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2.4.3 Ground Floor:
(Level +- 0.00 m) with an area of 2490 m2.

The ground floor, contains a reception, restaurant, and administration.

\\\f/\ STORAGE
7

Figure 2-5:Ground Floor Plan
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2.4.4 First & Second floor:
First floor: (Level + 7.40 m) with an area of 2695 m2.

Second floor: (Level + 10.70 m) with an area of 2695 m2.

The floors consists of hotel rooms, Multi use room and convention room.

sa0 | Multiuse = :

7.40]|

7.40 R :
g STORAGE i
—1s

% confentiontall

Figure 2-6: First & Second Floor Plan
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2.4.5 Third & Forth floor:
Third floor: (Level + 14.00 m) with an area of 2695 m2.

Forth floor: (Level + 17.30 m) with an area of 2695 m2.

The floors consists of hotel rooms.

530

7.40

7.40
§ confentionhall

-

an | esfihas | epdd

Figure 2-7: Third & Forth Floor Plan
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2.5 ELEVATIONS DESCRIPTION

The following is a description of different elements and components of the project elevations :

2.5.1 Northern Elevation:

This elevation is considered the main elevation of the hotel, and this elevation includes two
entrances, with several types of stone, different shapes of windows, and different levels.

7

AN SN

e
mm )

Figure 2-8: Northern Elevation
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2.5.2 Southern Elevation:

The name of the hotel appears on the elevation with a type of stone. This elevation includes

two entrances, with several types of stone, different shapes for windows, and different levels.

I
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Figure 2-9 : Southern Elevation

2.5.3 Eastern Elevation:

Only one door appears in the elevation, and there is no change in slope, and there are several

types of stone and windows.
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Figure 2-10: Eastern Elevation
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2.5.4 Western Elevation:

On this elevation appears the word hotel with a type of stone. And the presence of one door on
the ground level, with no change in slope, and the presence of several types of stone and

windows.
v (2 ﬁ/f Lo s s < .7 B ;
o e e —e_eed :
se s L 1 A s s se 7 s,/ :E g : %
e | el am % 1.
e ————r | —— | ——— IH:HHJ‘ 2 |
— ‘ ‘ ‘ — —_— g g 3 i %
| s || L

Figure 2-11: Western Elevation
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2.6 Sections

2.6.1 Section A-A

-

Multi use lobby

I/ i/ i/
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Figure 2-12: Section A-A

2.6.2 Section B-B
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Figure 2-13 : Section B-B
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2.6.3 Section C-C
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Figure 2-14: Section C-C
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" STRUCTURAL DESCRIPTION "

3.1 INTRODUCTION.

3.2 THE AIM OF THE STRUCTURAL DESIGN.

3.3 LOADS ACTING ON THE BUILDING.

3.4 SCIENTIFIC TESTS.
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CHAPTER 3 " STRUCTURAL DESCRIPTION "

3.1 INTRODUCTION

Structural design is a methodical investigation to get the economical specification of a structure
or a structural element to carry the predicted load safely. With the application of structural
design, we can obtain the required size, grade, reinforcement, etc. Of structural members to

withstand the internal forces calculated from the structural analysis.

If the structure is not designed properly including proper selection of materials and technology
or if the structure that we have designed is subjected to excessive load than the specified limit
then it will probably fail to perform its intended function with possible damage both to structure

and life, including complete damage.

3.2 THE AIM OF THE STRUCTURAL DESIGN

The following aims must be taken into consideration:

1. Ensure structural safety, which implies providing adequate stiffness and reinforcements
to contain deflections and cracks.

2. Durability: The structure should last for a reasonable period.

3. Produce a structure that is capable to resist all applied loads without failure during its
service life.

4. Obtain the economical dimensions of structural members. As any engineer can always
design a massive structure, which has more than adequate stability, strength, and
serviceability, but the ensuing cost of the structure may be exorbitant.

5. Stability to stop overturning, slipping, or buckling of the frame, or sections thereof,
under load motion.

6. Investigate the strength and rigidity of structures.
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3.3 STAGES OF STRUCTURAL DESIGN

Structural design stages can be divided into two main stages:

3.3.1 The First Stage:
It is the preliminary study of the project in terms of the nature and size of the project, in addition

to understanding the project from all its various aspects, determining the building materials that
will be approved for the project, then making the basic structural analyzes of this system, and

the expected preliminary dimensions of it.

3.3.2 The Second Stage:
It is represented in the structural design of each part of the structure, in a detailed and accurate
manner, according to the structural system that was chosen and the necessary structural details
for it in terms of drawing horizontal projections, vertical sectors, and details of the

reinforcement steel.
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3.4 loads:

The loads to which the building is exposed are divided into different types, which are as

follows:

3.4.1 Dead Loads:-

They are the loads resulting from the self-weight of the main elements that make up the
structure, on a permanent and fixed basis, such as tiles, cement mortar, and reinforced concrete,
in terms of quantity and location, in addition to additional parts such as internal partitions of
different types and any mechanical works or additions that are carried out permanently and
permanently in the building, and can be calculated by determining the dimensions The
structural element, and the densities of its constituent materials, and Table (1-3) shows the

specific densities of the materials used in the project.

Table 3-1 : Specific density of the materials used.

Item No Material Specific Weight (KN/m3)
1 Tile 23
2 Mortar 22
3 Sand 17
4 Hollow Block 10
5 Reinforced Concrete 25
6 Plaster 22
7 Backfill 17

In addition to the dead load resulting from the breakers (Partition load) = 2.3 kN/m2
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3.4.2 live loads:
They are the loads that change in terms of amount and location on an ongoing basis, such as
people, furniture, devices, equipment, and execution loads such as wood and equipment. The
value of these loads depends on the nature of the use of the facility.

These are loads that change in quantity and location continuously, such as people, furniture,
appliances, and equipment, and implementation loads such as lumber and equipment. The value

of these loads depends on the nature of the facility’s use.

The live loads in the project were determined through the Jordanian code: 4 KN/m

3.4.3 Environmental loads:

It includes the loads that result from the natural changes that pass through the structure, such

as snow, winds, and heavy loads

Earthquakes and loads resulting from soil pressure, which vary in magnitude and direction and

from one region to another, and can be considered as part of the live loads.

3.4.4 Earthquake loads:
Earthquakes result from horizontal and vertical vibrations, due to the relative movement of the
rock layers of the earth, which results in shear forces that affect the facility. These loads must
be considered when designing to ensure the building’s resistance to earthquakes if they occur,

and thus reduce potential damages as a result of an earthquake.

In this project, it will be resisted by the shear walls distributed in the building based on the
structural calculations for it, which will be used for it, to avoid the effects resulting from

earthquakes such as:

e The limits of the validity of the building for operation (Serviceability) in terms of
avoiding any excessive subsidence (Deflection) and avoiding (Cracks) that negatively
affect the required architectural appearance.

e The shape and aesthetic aspects of the establishment.
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e S0, in these project we design the building to resist earthquake by American concrete
institute (ACI 2019) and American society of civil engineering (ASCE/SEI 7-16) based

on Seismic Hazard Map For Building Codes in Palestine.
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Figure 3-1: Seismic Hazard Map For Building Codes in Palestine.
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3.5 Practical Tests:

The construction study of any building precedes the geotechnical studies of the site, and it
means all the work related to the exploration of the site and the study of soil, rocks and
groundwater, and the analysis of information and its translation to predict the way the soil
behaves when building on it, and what the structural engineer is most interested in is obtaining
the necessary soil bearing strength To design the foundations of the building, and from this
step, the type of foundation that will be used for the building can be approved.

The bearing capacity of the soil in the project implementation area has reached 450 KN/m?.

3.6 Structural Elements:

Buildings usually consist of a group of structural elements that intersect with each other to
withstand the loads on the building, and they include: Slabs, Beams, columns, stairs, and

foundations. Figure (2-3) shows an illustration of some structural elements of the building.

Figure 3-2 : Illustration of some structural elements of the building.
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3.6.1 Slabs:

They are the structural elements that can transfer vertical forces due to the loads affecting them
to the load-bearing structural elements in the building such as bridges, columns, walls, steps
and foundations, without subjecting them to deformations.

Given the presence of many different activities in the building and considering the architectural
requirements, the following types of Slabs will be used in the project.

3.6.1.1 Ribbed Slabs:

which are divided into:

» One-way ribbed slab
» Two-way ribbed slabs.

Only one way has used in the design of the building in the project.

One-way corrugated tiles are used to cover spaces whose dimensions are small.
The two-way polygonal slab is used in the case of relatively large areas.

In the structural design of this project, one-way rib slab and one-way solid slabs were used.

3.6.1.1.1 One-way ribbed slabs:

It is one of the most famous methods used in designing slabs in these countries, and it consists
of a row of bricks followed by nerves, and the reinforcement is in one direction as shown in
Figure (3-3). It is characterized by its light weight and effectiveness, and it is the most widely

used in Palestine and in our project as well.
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ShAnkage & Tamperatier Bars

One way 1ib sled =

Figure 3-3 : One-way ribbed slabs.

3.6.1.1.2 Two-way ribbed slabs:

Itis similar to the previous one in terms of components, but differs in terms of the reinforcement
being in two directions, and the load is distributed in all directions, and two bricks and a beam
are taken into account when calculating their weight in both directions, as shown in Figure.

Rib(1)

Hollow Block ( 17 cm )

Steel Bar's

Figure 3-4 : Two-way ribbed slab

3.6.1.2 Solid slabs :

are divided into:

» One way solid slab .

» Two way solid slab.

One way and two way solid slab were used in this project.

29



CHAPTER 3 " STRUCTURAL DESCRIPTION "

3.6.1.2.1 One way solid slabs:
They are used in areas that are frequently subjected to dynamic loads, in order to avoid

vibration due to the low thickness. They are usually used in stairs slabs, as in Figure.

Figure 3-5 : One-way solid slabs.

3.6.1.2.2 Two way solid slabs:
It is used if the effective loads and the distances between the bridges are large, and then resort
to the design of this type of panels, because this can resist the loads more, as the main

reinforcement is distributed in two directions (as shown in the figure)

Figure 3-6 : Two-way solid slabs.

In this project, atype of slabs was used one way ribbed slabs and one way solid slabs.
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3.6.2 Beams:-

They are basic structural elements in the building that transfer the loads on the ribs to the
columns, as they are divided into:

1- Hidden beams, whose height is equal to the height of the slab.

2- Dropped beams, which are higher than the height of the slab, and the extra part of the beam
is highlighted in one of the lower or upper directions.

The reinforcement shall be with horizontal steel bars to resist the moment on the beam, and
with stirrups to resist shear forces. The figure below shows the types of beams that were used
in the project.

Figure 3-7 : Types of beams that were used in the project.
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3.6.3 Columns:

They are basic and major structural elements in the structure, where the loads are transferred
from the slab to the beams, and the beams transfer them in turn to the columns, then to the
foundations of the building, so they are an essential intermediate element, and they must be
carefully designed to be able to transfer and distribute the loads located on them and the

columns are of two types in terms of dealing with them In structural design:-
1- Short columns.

2- Long columns.

As for the architectural form or the engineering section, the project contains three types of

columns, which are square, rectangular and circular.
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Figure 3-8 : Some Types of columns that were used in the project.
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3.6.4 expansion joints:

In building blocks with large horizontal dimensions or with special shapes and conditions,
thermal expansion joints or subsidence joints are implemented. The joints may be for both
purposes. When analyzing the facilities to study them as resistant to earthquake actions, these
joints are called seismic joints. These joints have some requirements and recommendations for
them, and they should also be used Thermal expansion joints in the building block according
to the approved code, provided that these joints reach the upper face of the foundations without
penetrating them, and the maximum distances for the dimensions of the building block are as
follows:

» 40m in areas with high humidity.

» (36m) in areas with normal humidity.
» (32m) in areas with medium humidity.
» (28m) in dry areas.

The width of the separator shall not be less than 3 meters.

In this project, a vertical expansion joint was used.

3.6.5 Foundations:

The foundations are the first thing that begins to be implemented when building, but they are
designed after designing all the basic elements in the building, as the foundations transfer loads

from columns and load-bearing walls to the soil in the form of strength and.

Figure 3-9. isolated Foundation
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3.6.6 Shear Walls:

Shear walls are the walls that resist horizontal forces such as wind forces and earthquakes, and
be in the walls of the stairwell and the walls of the elevators

In our project we used:

- Continues shear wall (staircase)

Figure 3-10: Shear Wall
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CHAPTER 3

3.6.7 Stairs:
The staircase is an architectural element in the building to move between two levels or move

between floors.

Figure 3-11 : Stairs

35



CHAPTER 4 " STRUCTURAL ANALYSIS AND DESIGN "

CHAPTER 4
" STRUCTURAL ANALYSIS AND DESIGN"

4.1 INTRODUCTION.

4.2 DESIGN METHOD AND REQUIREMENTS.

4.3 FACTORED LOAD.

4.4 DETERMINATION OF SLABS THICKNESS.

4.5 DESIGN OF TOPPING.

4.6 DETERMINATION OF SLABS LOADS.

4.7 DESIGN OF SECOND FLOOR ONE-WAY RIBBED SLAB.

4.8 DESIGN OF BEAM.
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4.1 INTRODUCTION.

Concrete is the only major building material that can be delivered to the job site in a plastic
state. This unique quality makes concrete desirable as a building material because it can be

molded to virtually any form or shape.

Concrete used in most construction work is reinforced with steel. When concrete structure
members must resist extreme tensile stresses, steel supplies the necessary strength. Steel is
embedded in the concrete in the form of a mesh or roughened or twisted bars. A bond forms
between the steel and the concrete, and stresses can be transferred between both components.

In this project, all of design calculation for all structural members would be made upon the

structural system which was chosen in the previous chapter.

So, in this project, there are many types of slabs such that “one-way ribbed slab”, They would
be analyzed and designed by using finite element method of design, with aid of a computer
program called "Atir Beam-D Software” to find the internal forces, deflections and moments
for ribbed slabs, and then handle calculation would be made to find the required steel for all

members.

4.2 Design method and requirements:

The design strength provided by a member, its connections to other members, and its cross
sections in terms of flexure, and load, shear, and torsion is taken as the nominal strength

calculated in accordance with the requirements and assumptions of ACI-318-14 code.

The design strength provided by a member is calculated in accordance with the requirements
and assumptions of ACI code (318 _14).

Strength design method:

In ultimate strength design method, the service loads are increased by factors to obtain the load

at which failure is considered to be occurring.
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This load called factored load or factored service load. The structure or structural element is
then proportioned such that the strength is reached when factored load is acting. The
computation of this strength considers the nonlinear stress-strain behavior of concrete.

The strength design method is expressed by the following,

Strength provided > Strength required to carry factored loads.

Material:
Reinforced Concrete: B300, fc¢’' = 24 N/mm?2 (MPa)

Reinforcement Rebars: fy = 420 N/mm2(MPa)

» Strength reduction factors (9):

According to ACI a reduction factor for structural elements must be included in the calculation
of concrete sections, these factors are less than 1.0 for safety purposes, 0.9 for tension-
controlled sections, 0.75 (Spiral) or 0.65 (Stirrups) for compression-controlled sections, 0.75
in shear calculation and 0.6 for plain concrete sections. The strength factor (d) changes with

net tensile strain of the cross section as illustrated in the following figure:

¢ \# = 075+ (&~ 0.002)50)

0.90 \

0.75 p====m=- -

0.70 Other ¢ = 0.70 + (&-0.002)(200/3)
Compression Tension
controlledi\ .l Transition | _controlled

& =0.002 & =0.005
L. C.
d 0.600 d 0.375

Figure 4-1: Variation of @ factor with net tensile strain (ACI 318)

38



CHAPTER 4 " STRUCTURAL ANALYSIS AND DESIGN "

4.3 Factored loads:

The factored loads used in the structural analysis and design according to ACI-318-11(9.2) eq.
, Is determined as follows:

Wu=1.2DL + 1. 6LL

Where:

Wu: Ultimate Load (kN)

DL: Dead Load (kN)

LL: Live Load (kN)

4.4 Determination of minimum thickness of structural

members:

Minimum thickness of non-prestressed beams or one-way ribbed slabs unless deflections are
calculated. (ACI 318M-11)

Minimum Thickness (h)

Simpl One end Both end
Member Py
supported Continuous continuous Cantilever
Solid one-way L/20 L/24 L/28 L/10
slabs
Beams or ribbed L/16 L/18.5 L/21 L/8
one-way slabs

Table 4-1 : Determination of minimum thickness of structural member.

For rib 007 Parking Slab:

L 6.4

—— = ——=34.5cm ...For One end continuous. (for rib)
18.5 18.5

Select Slab thickness h = 32 cm but we run it on safe and Atir and the deflection was ok.
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4.5 Design of one-way ribbed slab (007):

One-way ribbed slab Design procedure is explained in the following steps:

4.5.1 Design of Topping:

Topping in One-way ribbed slab can be considered as a strip of 1-meter width and span of
hollow block length with both ends fixed in the ribs.

B Loads on Topping

—_—— —

T

12 ¢cm 40 ¢m 12 ¢cm

Figure 4-2 : System of Topping
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4.5.2 Calculation of Loads on Topping

Dead loads that act on Topping can be calculated as shown in the following table:

— Dead Load For 1m strip:

Material Quality Density DL (KN/m)
KN/m3

1 Topping 25 0.08x25 x1=2

2 Coarse Sand 17 0.07x17x1=1.19

3 | Mortar 22 0.03x22x1 =0.66

4 | Tile 23 0.03x23x1 =0.69

5 interior partition 2.3*1=2.3 KN/m

Y= 6.84 KN/m

Table 4-2 : Dead Load Calculation For Topping.

Live Load For Im strip = 4 x 1 =4 kN/m
Factored load (W,) =1.2x DL + 1.6 x LL
=1.2x6.84 + 1.6x4 = 14.6 kN/m. (Total Factored Load).

” Wy x1? 146 %047
12 12

=0.195kN.m .
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4.6 DESIGN OF TOPPING

Consider the Topping as strip of (1m) width, and span of
mold length with both ends fixed in the ribs.

Check the strength condition for plain concrete: vo! oa v

@Mn =My, where @= 0.55

Mu Mu
Mn=0.42A./f’ Sy ... (ACI 22.5.1, equation 22-2) ‘ ’
b.h? 1000.802
Sm = 6 6 = 1066666.67 mm? Figure 4-3 Topping Load
@M, =0.55x0.42x1x1/24 x1066666.67 X107 =2.19 KN.m
My= "l = 2294 0 194KN. m (negative moment)
My = Wl — 146048 _ ) 973 KN.m (positive moment)

24 24

®Mp=2.19 KN.m > My= 0.194 KN.m

No reinforcement is required by analysis. According to ACI 10.5.4, provide As,,;, for slabs as

shrinkage and temperature reinforcement.

pshrinkage: 0.0018
As=p x b X hyypping = 0.0018 x 1000 x 80 = 144 mm?/m strip.
Step (s) is the smallest of:

1. 3h=3%x80=240mm ...... control
2. 450 mm.

280

s

3. 5=380(%%) - 2.5C = 380 (;80

>—2.5 X 20 = 330 mm
£ (420)

Take @ 8 @ 200 mm in both direction, S = 200 mm <S,,,,, = 240 mm ... OK
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4.7 DESIGN OF ONE-WAY RIBBED SLAB (Rib 007) From

B002.80X50 &%
X
B003.80X50 X

B004.60X50 2=

aa s

Figure 4-4 : Rib 007 From Project
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Loads:
Material Quality Density DL (KN/m)
KN/m3

1 | Topping 25 0.08x25 x0.52=1.04
2 | Tile 23 0.03x23x0.52 =0.359
3 | Mortar 22 0.03x22x0.52 =0.343
4 CRRIib 25 0.24x25 x0.12=0.72
5 Coarse Sand 17 0.07x17x0.52 = 0.619
6 Hollow Block 22 0.24x10 x0.4= 0.96

7 | Plaster 22 0.03x22x0.52 =0.343
8 interior partion 2.3*0.52=1.196

Y= 5.61 KN/Rib

Table 4-3: Dead Load Calculation for Rib 007

Live Load For 1 Ribbed = 4 x 0.52 =2.08 kN/Rib
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Rib:007-107-210-310-410 Code: ACI318
Project: Project no. 1 Page: 122
Designed by: Date: 15/ 1/24
Geometry Units:meter,cm
1 2 3
T A T A T A T
& e e & B ] & d—g—L
086, 5.6 , 08 4.52 08 343 ,0.6,
r T L T L I L
\ 6.3 | 532 | 4.13 ,
I 52 I I 1
32, II
12.
AA
Loading
load group no. 1
Dead load - Service Units:kN,meter
5.61 5.61 5.61
8.3 532 4.13

Live load - Service

Load factors: 1.20,1.20/1.60,0.00

| | |oo

||

L 2| |

N

532

4.13

Moment/Shear Envelope (Factored) Units:kN,meter

_Moments: spans 1fo 3

2.62 1

13. 16.3

a.78 |
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Material:
concrete  B300 Fc' = 24 N/mm?

Reinforcement Steel Fy = 420 N/mm?

Section:
b =12cm b= 52 cm
h =32cm Te=8cm

4.7.1 Design for Flexure

Design for positive moment (M,, =35 KN.m)
Assume bar diameter @16 for main reinforcement.

Assume bar diameter @10 for stirrups.

D=320—20—10—12—6=282mm

Check if a > hy:

Mn; = 0.85f: b hs(d — %) = 0.85 X 24 X 520 X 80 X (282 —2)) X 107 = 205.37 KN.m

Mn;>» M, ... a<hy
Mn; = 205.37 KN.m > M, =35 KN.m

The section is as rectangular section.

_ My _  35x10%  _
N7 gpd2 ~ 09x520x2822 0.94 MPa
Jy 120~ 0.58

m= =
0.85f; 0.85x24
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1 2XMXRy,

p=- [1-22 = 158(1—\[1—M)=o.00229
: .

T m T 20 420

As=p X b x d=0.00229x 520 x 282 = 336.13 mm?

As =O.25X£waxd > E><bW><d
min fy fy

A, =025x Y2 % 120%282 > 2% x 120 x 282
min 420 420

A =98.67mm* < 1128 mm°...... Control

As =33613mm? > A, = 112.8 mm?

Use 2016

A =402.124 mm? > A. = 336.13 mm?

Sprovid Sreq

Check for strain (gg = 0.005):

_ AgXfy  _ 402.124x420
0.85Xfsxb  0.85X24X520

=15.9 mm

2 _ 139_1873mm

c = =

0.85 0.85

282-18.73
18.735

&, = 0.003 (%) =0.003 ( )=0.04> 0.005 OK.

Design for positive moment (M,, =13 KN.m)

_ My _  13x10%  _
Ry = @bd2  0.9x520x2822 0.349 MPa
by ___20__ g5

T 0.85f; 0.85x24
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_ l . _2><m><R,1L . _2><20.58><0.349 _
p==-1- |1 F )=——{ \[1 22 ) = 0.000838

Ag=p X b xd=0.000838x 520 x 282 = 122.9 mm?

Ag=1229mm? > A, = 1128 mm?

Use 2010

Aspronig = 157 mm? > Ag = 122.9 mm?

Sprovid

Check for strain (gg = 0.005):

AgXf, 157x420
a= —2 = =6.216 mm
0.85XfeXb  0.85x24x520
a 6.216
c= —=—=7.3mm
0.85 0.85

282-7.3

g, = 0.003 (=) =0.003 (%)= 011> 0.005 OK.

Design for positive moment (M,, =16.3 KN.m)

M, _ 16.3x10°

R = =
n " @bd?  0.9%x520x2822

=0.4379 MPa

fy 420
=0 85fc 0.85x24

=20.58

_ i _ _ 2XMXRp _ _ 2%X20.58%0.4379 _
p=-—(1- 1 7 )=——(1 J1 ") = 0.001054

Ag=p x b x d=0.001054x 520 x 282 = 154.5 mm?

A; = 1545mm? > A, = 112.8 mm?

Use 2010

A. =157 mm? > A, = 145.5 mm?

Sprovid Sreq
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Check for strain (g5 = 0.005):

AgXf; 157x420
= —2 = =6.216 mm
0.85XfsXb  0.85X24X520
a 6.216
c= —=—=7.3mm
0.85 0.85
282—-7.3

g, = 0.003 (=) =0.003 (%) = 011> 0.005 OK.

Design for negative moment (M, = -28.8 KN.m)

_ My _ 288x10% _
n 7 $pdZ ~ 0.9x120x2822 3.35 MPa
1 420
z =20.58

) 85fc 0.85x24

_ i _ _ 2XMXRp _ 2%X20.58%3.35 —
p=—(1- 1 7. )=——(1 \/ - 2 ) = 0.008768

Ag=p X b xd=0.008768x 120 x 282 = 229.7 mm?

A; =229.7mm? > A = 112.8 mm?

Use 2014

Aspronia = 307.87 mm? > A, = 145.5 mm?
Check for strain (g5 = 0.005):

a = Asty — 307.87x420 =52.82 mm

0.85Xf¢eXb  0.85X24x120

c= 2 = 328 _ 6314 mm

0.85 0.85

282—-62.14

& = 0.003 (%) =0.003 ( )=0.01>0.005 OK.
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Design for negative moment (M,,= -12.5 KN.m)

_ My _ 125 x10°
n @bd?2 0.9%x120x2822

= 1.455 MPa

_fy 20
T 0.85f; 0.85x24

=20.58

2XMXRp

1
p=- [1-5F

) — 20158 (1 _ \[1 _ 2><20.5482><01.455 ) =0.0035976

As=p x b xd=0.0035976x 120 x 282 = 121.742 mm?

As = 121742 mm? > A, = 112.8 mm?

Use 2010
A =157 mm? > A, = 121.742 mm?

Sprovid

Check for strain (gg = 0.005):

AsXfy _  157x420
0.85Xfsxb  0.85x24X120

= 26.936 mm

a _ 26936
0.85 085

c= =31.69 mm

282-31.69
31.69

&, = 0.003 (%) =0.003 ( )=0.02 > 0.005 OK.
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4.7.2 Design For Shear

Moment/Shear Envelope (Factored) Units:kN,meter

-31.8

-19.2 -18.3
| -12.4

20.9 19.6

25.3
26. 26.6
8 323

Figure 4-6:Shear Envelope diagram for Rib 007

v (Vyq = 31.9KN)

d=320—20—10—§=282mm

1.1 1

OV, =@ =.A.\/fs by .d =075.%.1.v24.120.282.107° = 22.79 KN

N | =

@V, = x 22.79 = 11.4KN
Check For Cases:
Casel: Vy < %

31.9>114

=~ Case (1) is NOT satisfied.
Case 2: % <Vu< Ve

11.4<31.9<22.79

= Case (2) is NOT satisfied.

Case 3: dVc < Vy < (Ve + dVsmin)
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(b VS min

v

L S *bw* d = 22424 % 120 *282* 10° =7.77 KN.

6

0.75 4

*phy*d= - 120 * 282 * 10-3=8.46 KN .... Control.

v
w e

= Vs min = 8.46 KN.
GVe + GVSmin = 22.79 + 8.46 = 31.25 KN.
GVe< Vi < (Ve + HVS min)
22.79<31.9<31.25 ...

=~ Case (3) is NOT satisfied.

Case 4: (pVe + dVsmin)< Vu < (Ve + dVs')
dVs' = ;2\/7 * by *d= 0—;5 24 * 120 *282* 1073 =41.445 KN.

GVe+ dVs' =22.79 + 41.445 = 64.23 KN.

31.25<31.9<64.23

Vs

: Case (4) is satisfied — (%) = s
t*

Vs = ( %-Vc)

31.9 22.79
Vs= (322 -

0.75 0.75

) =12.146 KN

Try2® 10=2*78.5=157.1 mm?.

Try @ 10 With 2 Legs with As =157.1 mm2
S=(Av*fy*d)/Vs

= (157.1 * 420 *282) / (12.146 *1073 ) = 1530.96mm

Smax<(d/2) OR Smax<600mm
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Smax<141mm OR S max <600 mm
Smax<141........... Control

S max =141 mm < 1530.96 mm

TAKE S=140 mm

USE @ 10 With 2 Legs / 140 mm
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4.8 Design beam

4.8.1 Section details and loads

Beam: 002 Code: ACI318
Project: Page: 56
Designed by: Date: 31/10/23
Geometry Units:meter,cm
1 2 3
o - A - A T T
e A 4L A 4L 1L
08, 185 p4 6.98 04 55 0.6
r T T LI L]
2.35 , 7.38 , 6. ,
I T 1
50,
80.
AA
Figure 4-7: Beam B002 Section Detail
v Material:
concrete  B300 Fc’ =24 N/mm?

Reinforcement Steel Fy = 420 N/mm?
V" Section:

B =80cm

h=50 cm “choose h=50cm, for deflection requirement’s L/240”

According to ACI-Code-318, the minimum thickness of no prestressed beams or one-way slabs

unless deflections are computed as follow:
hmin for one end cont. = L/18.5

=600 /18.5 =32.4 cm.
hmin for both end cont. = L/21

=738 /21 =35 cm.

Select Total depth of beam h=50cm.
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v~ Loads acts on beam B002:
- Reactions from (rib 007):

D.L =34.69/0.52 = 66.7 KN/m

L.L =18.41/0.52 = 35.4 kN/m

load group no. 1
Dead load - Service

" STRUCTURAL ANALYSIS AND DESIGN "

Units:kN,meter

66.7 5{.7 66.7
966 966 950
2.35 7.38 8.
Live load - Service Load factors: 1.20,1.20/1.60,0.00
354 354 354
2.35 7.38 8.

Figure 4-8: Beam B002 Loads Detail

4.8.2 Design for flexure

Moment/Shear Envelope (Factored)

Units:kN,meter

568.3 6031 _-605.3
400.6 4623 /\

‘,/Q\ . | 2.14 .

Ll : I 1-9|9| 1 : |
| L T T T T
43 g7 163113 12 M
4364 414.3

95 2 | 3.69 | 8.69 | 38 —2a |

Figure 4-9: Beam B002 Momont Envelope diagram.
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(MUmax = 436.4 KN.m)
Assume bar diameter @20 for main reinforcement.
Assume bar diameter @10 for stirrups.

d = depth - cover — diameter of stirrups — (diameter of bar/ 2)

=500 — 40 — 10 — 22 = 440 mm

2
3 3
Crmax = > *d= > * 440 = 188.6 mm.
Admax = ﬁl* Cmax = 0.85 * 188.6 = 160.31 mm.
M,max = 0.85 * fc'*b*a*(d-g)

= 0.85 * 24 * 800 * 160.31 * (440 — 160.31/2) * 10° = 941.447 KN.m

440-188.6

£ = 0.003 x == = 0.003 = 0.004

® =0.65+ % *(0.004-0.002) = 0.82

& Mnmax = 0.82 * 941.447 =800.229 KN.m

— Mu = 290. KN.m < ¢ Mnmax=800.229 KN.m  -.Singly reinforced concrete section.
Maximum positive moment Mu ) = 436.4 kN.m

m = 20.6

Mn  _ 436.4 ¥10° — 313 MPa

07 0 9xbxd2  0.9+800* (440)2

" 206 420

p= L<1 - |1- M)z 0.008134

As = p * b *d =0.008134*800*440 = 2863.168 mm?

4 (f) b
V24 14
= >
T az0 800440 = o5+ 800 x 440
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=1026.45 mm?< 1173.33 mm? .... As, min = 1173.33 mm?
As = 2863.168 mm?> As, min = 1173.33 mm? OK
Use 8 22 .... As= 3041.06 mm? for bottom reinforcement

=3041.06 mm® > A, = 2863.168 mm®

Sprovid

Check for strain (g5 = 0.005):

AsXfy  _ 3041.06 x420
0.85Xf¢Xb  0.85X24x800

=78.26 mm

f¢ =24 MPa< 28 MPa— f3; =0.85

a _ 78.26
c=—=
B1 0.85

=92.07 mm.

d=500 — 40 — 10 — 22 = 440 mm

2

440-92.07
92.07

£ = ==*0.003 = *0.003 = 0.011> 0.005 - ¢=0.9 ... OK

Maximum positive moment Mu )= 414.3 kN.m

m = 20.6

=2.97 MPa

R = Mn  _ 414.3%10°
N 09+bxd2  0.9%+800* (440)2

" 206 420

p= i(l - 1- —2*2"'6*1'97>: 0.00769

As = p * b *d =0.00494*800*440 = 2706.88 mm?
As = 2706.88 mm?> As, min = 1173.33 mm? OK
Use 9 320 .... As= 2827.44 mm? for bottom reinforcement

A = 2827.44 mm? > Ag, . = 270688 mm?

Sprovid

Check for strain (e, = 0.005):
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AsXfy  _ 2827.44%420
T 0.85%fxb  0.85x24X800

=72.765 mm

f¢ =24 MPa< 28 MPa— f3; =0.85

a _ 72.765
c=—=

= 85.6 mm.
b1 0.85

d=500 — 40 — 10 — 22 = 440 mm

2

440-85.6

pvs *0.003=0.012>0.005 - ¢ =0.9... OK

g, = £5€% 0,003 =
c

Maximum positive moment Mu ©) = 605.3 kN.m

m = 20.6

_ Mp _  605.3x10°
0 0.9+bxd2  0.9%800+* (440)2

= 4.34 MPa

p=-L (1 — 1= M): 0.0011757
20.6

420

As = p * b *d =0.0011757*800*440 = 4138.464 mm?
As = 4138.464 mm?2> As, min = 1173.33 mm? OK
Use 10 325 .... As=4908.738 mm? for bottom reinforcement

A = 4908.738 mm? > L 4138.464mm?

Sprovid

Check for strain (g5 = 0.005):

Asxfy  _ 4908.738x420
0.85XfeXb  0.85X24X800

=126.33 mm

f¢ =24 MPa< 28 MPa— f3; =0.85

a _ 12633
c=—=
B1 0.85

= 148.6 mm.

d=500 — 40 — 10 — 22 = 440 mm

2

440-148.6

& = % *0.003 = *0.003=0.007>0.005 - ¢=0.9... OK
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Maximum positive moment Mu )= 490.6 kN.m

m = 20.6

_ My _ 490.6%10°
N 09+bxd2  0.9+800+* (440)2

p= L<1 - \[1 — M): 0.00927
20.6 420

As = p * b *d =0.00927*800*440 = 3263.04 mm?

= 3.52 MPa

As = 3263.04 mm?> As, min = 1173.33 mm? OK
Use 7 $25 .... As= 3436.12 mm? for bottom reinforcement

A = 3436.12mm* > A, , = 3263.04 mm®

Sprovid

Check for strain (g5 = 0.005):

AgXfy  _ 3436.12x420
0.85Xfsxb  0.85X24X800

=88.43 mm

f! = 24 MPa< 28 MPa— S, = 0.85

a _ 88.43

=104.03 mm.
B1 0.85

C =

d=500 — 40 — 1o—§: 440 mm

g, = % * 0,003 = 2222149+ 003 = 0.009> 0.005 - ¢ =0.9 ... OK

104.03
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4.8.3 Design for Shear

Moment/Shear Envelope (Factored) Units:kN,meter

—Shear
5747
-479.9
a1 .
2408
-1
R HH H |
535 !
408 468.9
544.7 5638

Figure 4-10: Beam B002 Shear Envelope diagram.

V' (Vyaq =479.9 KN)
ft
dVe = * g *ph*d=0.75* % * 800* 440 * 10- = 215.556 KN.
Check For Cases:-

Casel: Vy < %

P = 2250 -107.778 KN

479.9 > 107.778

=~ Case (1) is NOT satisfied.

Case 2: % <Vu< Ve

107.778 < 479.9 < 215.556

=~ Case (2) is NOT satisfied.
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Case 3: V< Vu < (Ve + dVsmin)

. i I % * A = E * * * -3 —
b Vsmin = —=[f7 * bw* d ===+/24 * 800 *440* 10 =80.83 KN.

>

w &

*bw*d = 222 % 800 * 440 * 10-° = 88 KN ... Control.
VS min = 88 KN,

dVe + GV min = 215.556 + 88 = 303.556 KN.

GVe< Vu < (Ve + HVS min)

215.556 < 479.9 < 303.556 ...

=~ Case (3) is NOT satisfied

Case 4: (bVe+ dVsmin )< Vu < (Ve + dVs')
dVs' = ;2\/7 * by *d= %\/2_ * 800 *440* 10 =431.11 KN.

bVe+ dVs' =215.556 + 431.11 =646.66 KN

303.556 <479.9 <646.66

Vs
(fyexd)

:» Case (4) is satisfied — (%) =
Vs = ( VcTu - Vo)

Vs=

(4-79.9 _ 215.556
0.75 0.75

) = 352.46 KN

Try2® 10 =2 * 78.5 =157 mm?,

Try @ 10 With 4 Legs whith As =314.159 mm2

S=(Av*fyt*d)/Vs
= (314.159 * 420 *440) / (352.46 *10"3 ) = 164.718 mm

Smax<(d/2) OR Smax<600mm
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Smax<220 mm OR S max <600 mm
Smax<220........... Control

S max = 220 mm > 164.718mm

TAKE S= 150 mm

USE @ 10 With 4 Legs / 150 mm
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" STRUCTURAL ANALYSIS AND DESIGN "

4.9 Design of Stair

v Material :-

= concrete B300

= Reinforcement Steel

Fc' = 24 N/mm?

Fy = 420 N/mm?

4.9.1 Design of Flight

hmin = L/20

hmin = 4.14/20 = 20.7 cm

Take h=20cm

The Stair Slope by 6 = tan™ (165 / 300) = 28.8

Dead Load For Flight For 1m Strip:
Quality DL (KN/m)
Density

No | Material

Tile

Mortar
C.R

Plaster

g B~ W N P

Stair

63

23 23*0.03*1*((0.35+0.165)/0.3 ) = 1.1845KN/m
22 22*0.03*1*((0.3+0.165)/0.3 ) = 1.023KN/m
25 25*0.25*1 / cos 28.8= 5.7KN/m

22 22*0.03*1 / cos 28.8=0.744KN/m

25 (25\0.3)*((0.165*0.3)\2) = 2.0625KN/m

> = 10.714 KN/m

Table 4-4:Dead Load Calculation of Flight.
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Dead Load For Landing For 1m Strip

Material Quality Density DL (KN/m)
KN/m3
1 |[Tile 23 23*0.03*1= 0.7KN/m
2 Mortar 22 22*0.03*1= 0.66KN/m
3 C.R 25 25*0.2*1= 5KN/m
4 Plaster 22 22*0.02*1= 0.44KN/m
Y= 6.8 KN/m

Table 4-5:Table 4 5:Dead Load Calculation of strip.

Factored Load for Elight:-

Wy = 1.2 x10.71+ 1.6x4 = 18.83 KN/m
Factored Load for Landing: -

Wy = 1.2 6.8+ 1.6x4 = 16.048 KN/m
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d
1 2
1
A —_—
& A—y—;
1.35 N 3.21 ., 05
I ) T 4'14 T I L}
r 1
20,
100.
ATA
Loading
load group no. 1
Dead load - Service Units:kN,meter
1.7 +
269 I 145
Live load - Service Load factors: 1.60,0.00/0.00,0.00

llll:ﬁlllllll«lmll

1.456

|
T

Moment/Shear envelope (Factored) Units:KN,meter

_Moments: spans 1to 1

\

| 207 U4 2.07 |

Figure 4-11 : Load & Moment & Shear Envelope deagram for stair flight
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v" design of Shear: (Vu=27.1kn)

Assume bar diameter g 14 for main reinforcement.
d =h- cover —dz—b =200 — 20 —% =173 mm
1 ; 1
V¢ :g,/fc b, d== " 24 %1000% 173 = 141.254 KN

®* V¢=0.75% 141.254 = 105.9 Kn > Vu = 27.1kn

D= Vc

=52.95>Vu=27.1kn ...... No shear reinforcement is required.
Design of Bending Moment: (Mu= 34.4KN.m)
m=-—2_=_*0__ 2p

T 0.85f; 0.85x24

d = depth - cover — (diameter of bar/ 2)

=200 —20 —12—”‘ =173 mm

Mp ___ 344 110° 4997 \MPa

D7 5 9xbxd2  0.9%1000% (173)2

p= i(l - \/ 1 — 2L >: 0.00314217

" 206 420

As =p *b*d =0.00314217*1000*173 = 543.6 mm2 /m
As,min = 0.0018*1000*200= 360 mm2
As,req =543.6 mm2 > As,min =360 mm2

Asreq=543.6 mm2 ......... 1s control

As,re
n="22 - 48
As,12

s=22 _ 20
5
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Check for Spacing:

Smax = 3h = 3*200 =600 mm

280

Smax = 380*(3 ) —2.5*20 = 330
3 * 420
280
Smax < 300*(3* 420) —2.5%20=300....... cont
3
Smax =450 mm
Smax =300mm ......... is control

S=200 mm < 300 .... OK
Use $12/20cm .... Or 5 p12

A = 565487 mm2 /m > A

Sprovid

= 543.6 mm2 /m

Sreq

Shrinkage and Temperature

_ Asmin _ 360

=4.6

As,10 - As,10 -

s=2 =20
5

Check for Spacing:
S = 5h = 5*200 = 1000 mm

S=450mm ......... is control

Smax =45 cm > S=20 cm ---- OK
Use $10/20 cm .... Or 5 10
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HER ERAM 037

T
(&) ¢12 @ 20cmL =202

T 12

N

B
T 3) $12@20emL=271
©) @ 20cm o1
2.01
5 T

R T
@Jdl 12@ 20cmL=4.18

(®)¢ 12@20cmL=22

0.7

B

@ ¢12@20cmL=217

T~ 1.47
»y
05
B
— 1

0.13

B (20 12@ 20cmL=2.36 > ,L,
o @r.ﬂ¢1-a@2:)cm|_=1.13
) 1.56 .

Figure 4-12: Stair flight detailing
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4.9.2 Design of Middle Landing

Take h=20cm
No Material Quality Density DL (KN/m)
KN/m3

1 Tile 23 23*0.03*1=0.7KN/m
2 Mortar 22 22*0.03*1= 0.66KN/m
3 C.R 25 25*0.2*1= 5KN/m

4 Plaster 22 22*%0.02*1= 0.44KN/m

= 6.8 KN/m

Table 4-6: Dead Load Calculation for Landing for 1m Strip of Middle Landing

Factored Load for Landing: -

Wy = 1.2 6.8+ 1.6x4 = 16.048 KN/m

Reactions

Factored

i = —
DeadR  34.38 30.29
LiveR 0. 0.
MaxR 34.38 30.29
MinR 0 0
Service
DeadR  21.49 18.93
LiveR 8.28 8.28
MaxR 29.77 2721
MinR 21.49 18.93

Figure 4-13: Reactions of Middle Landing
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1 2
1
[ : 1
A
. 025 2.65 , 025
T T L 1
I 2'9 |
I 1
20
100.
AA
Loading
load group no. 1
load - Service Units:kN,meter
16.0
16.0
29
Live load - Service Load factors: 1.20,1.20/1.60,1.60
T 29 ’lf

Moment/Shear Envelope (Factored)

Units:kN,meter

_Moments: spans 1to 1

145 |

! 1'45 40:“ 1
*** For demonstration purposes only **
Slab: 12 Code: ACI318
Project: ;18
by: Date: 13/01/24
Moment/Shear Envelope (Factored) Units:kN,meter

_Shear

| t t 1

50.9
55.7

Figure 4-14:Load & Moment Envelope & Shear Envelope diagram for Middle Landing
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v" design of Shear:- (Vu=50.9 kn)

Assume bar diameter g 14 for main reinforcement
d =h- cover —dz—b =200 — 20 —% =173 mm
1 7 1
Ve==\fc'b, d == -24+1000+ 173 = 141.254 KN

®* V¢=0.75%141.254 = 105.9 Kn > Vu = 50.9 kn

CD*ZVC =52.95>Vu =50.9 kn ...... No shear reinforcement are required
Design of Bending Moment:- (Mu= 40.4 KN.m)
m=—tr = _#__ 54

= 0.85f, = 0.85x24
d = depth - cover — (diameter of bar/ 2)

=200 —20 —12—”‘ =173 mm

= 1.5 MPa

R = Mn __ 404 *10°
0 09+bxd2  0.9%¥1000% (173)2

" 206 420

p= L<1 - 1- w>: 0.0031714

As = p * b *d =0.00314217*1000*173 = 642.43 m? /m

As.min = 0.0018*1000*200= 360 mm?
As,req =0642.43 ml’n2 > As,min =360 mm2
As,req = 642.43 mm2 ......... is control

As,re
n="2 -4
As,14

s=22=120
5

Check for Spacing:-

71



CHAPTER 4 " STRUCTURAL ANALYSIS AND DESIGN "

Smax = 3h = 3*200 =600 mm
280y _2.5%20 = 330

* 420

Smax = 380* (3
3

280
* 420

Smax < 300%(z——) — 2.5*20 =300 ....... cont
3

Smax = 450 mm

Smax = 300mm ......... is control

S=200 mm <300 .... OK

Use $14/20cm ....Or5 ¢14

A =769.7 mm2 /m > As,,, = 642.43mm?2 /m

Sprovid

Shrinkage and Temperature

Asmin 360
= = =46
As,10 As,10

s=22 =20
5

Check for Spacing :-
S =5h =5*200 = 1000 mm
S=450 mm ......... is control

Smax =45cm >S=20cm OK
Use $10/20cm ....Or5 ¢10

72
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v \

? 7

a ,é

/ 5

/ (3) ¢ 12 @ 20cm 2

1] ’

9 )

¥ %

7 /

/ , /

7 7

g (@) ¢ 12 @ 20cm /

5 7

11 v

7 ¢

7 7z

1 ]

# %

/ 7

% Y

/ |

,’f/l/ \l\ %

(8)$ 10@20cm L = 1.66
(7)$ 14 @ 20cm L =166
0.5 0.5

S— ,—
™ 0.5 0.5 ™
-~ ’— p—
o o
(OMé10@20cm L=1.13 AOM$10@20cmL=113

Figure 4-15:Middle Landing detailing
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4.10 Design of Column C3

v Material :-
= concrete B350 Fc' = 28 N/mm?
= Reinforcement Steel Fy =420 N/mm?

v" Load Calculation:-

Service Load:-

Dead Load =3630.42KN
Live Load =1291KN

Factored Load:-

Pu = 1.2 x3630.42+ 1.6x1291=6422.2KN

v" Check Slenderness Parameter:-

m<34—12Es40
r M 2

Lu: Actual unsupported (Unbraced) length.
K: effective length factor. According to ACI 318-2002 (10.10.6.3) The effective length factor
k, shall be permitted to be taken as 1.0.

|
R: radius of gyration :\/7 ~03h ...l For rectangular section
Lu=2.7-0.6=2.1m
M1/M2 =1

K=1 for braced frame.
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about X-axis (h= 0.55 m)
Ku 34 1Mb 4o
T M2 —
rx =0.3h = 0.3 *0.55=0.165

1x21
0.165

=127 <22

Column Is Short About X-axis

about Y-axis (b= 0.70m)
klu <34-12 M1 <40
T M2

ry=0.3b=0.3*0.7=0.21

1 x 2.85

021 =10 < 22

Column Is Short About Y-axis
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v Dimensions of Column:-

Po=2% — %222 _ 19350.385

T 052 052

£=0.0134

Po

Ag = 0.85fc (1—f) +f+fy

12350.38462 * 10—3

AJ = 55728 (1-0.0134) 700134 7420
= 424279.4558
Select 550 * 800

Ag =800 * 550 = 440000 > 424279.4558 ..... OK

_ Po—0.85 fc Ag
Ast = fy— 0.85fc

_ (12350.38462 * 10—3 ) — 0.85%28% 440000
- fy— 0.85 28

Ast

=4741.00106

Use 12 g 25

Ast 12 g 25 =5890.486225

Ast _ 5890.486225

f= 1 = 410000 = 0.0134>0.1....0K
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v Check For Spacing Between Bars: -

X-axis ..

_ 550-(40+2)—(2+10)—(3+25)
2

S = 187.5 mm > 150 mm use S hook ..

Y-axis

_ 800-(40+2)—(2+10)—(5+25)
4

S = 143.75 mm < 150 mm use S hook ..

v’ Spacing Between Straps:-
Select smallest ..

S =48ds=48*10 =480 mm
S=16db =16 * 25 = 400 mm

S=%=275 mm .... Cont

Select S = 200 mm

Use One Straps and Tow S hook @ 200 mm
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I
10 \-._U

310-L =0.92m
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" STRUCTURAL ANALYSIS AND DESIGN "

12025
BRI

47
10/
10

72 72

47
@10-L=2.58m

Figure 4-16 : Column C3 Detailing

10 47
——
10



CHAPTER 4 " STRUCTURAL ANALYSIS AND DESIGN "

4.11 Design of Basement wall

Moment/iShear Envelope (Factored) Units kN, meter

Moments: spans 1to 1

1135
1.27 |
I |
/l
51.8
2.81 . 2.29 |
I T 1
Shear
359 -36.6
| i |
0.
131.3
- Figure 4-17: Moment & Shear Envelope deagram for Basement Wall
Maximum moment Mu © = 113.5 kN.m
f 420
m - 17.6

= 0.85f, = 0.85x28

d = depth - cover — (diameter of bar/ 2)

=300 - 70 -2 =222 mm

2

Mp _ _ 1135 *10° — 292 MPa

D7 5 9xbxd2  0.9%1000% (222)2

p= L(l - 1= M): 0.00666
17.6

420

A = p * b *d =0.00666*1000*222 = 1479.2 mm? /m

‘/7 bxd > 14 bx*d
= —— % E3 = — % E3
4 (fy) fy
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CHAPTER 4 " STRUCTURAL ANALYSIS AND DESIGN "

V28 1.4
= >
Tvagg 1000%222 > 251000 + 222
=699.23mm?/m< 740 mm?/m .... As, min =740 mm?/m

As = 1479.2 mm?> As, min = 740 mm? OK
Use $¢16/10cm ... As= 2010.62 mm? /m for Negative reinforcement

A =2010.62 mm2 /m > Ag,,, = 1479.2 mm?2 /m

Sprovid

Maximum positive moment Mu ) =51.8 kN.m

=1.16 MPa

R —_Mn _ _ 518 *106
0 09xbxd2  0.9¥1000% (222)2

17.6 420

p= i<1 - |1- —2*”'6*1'16>= 0.00285

As =p*b*d =0.00285*1000*222 = 633.12 mm2 /m

As =633.12 mm2 < As, min = 740 mm?2

=> As, min = 740 mm2 .... control

Use $16/25cm ... As=803.84 mm? /m for Positive reinforcement

A = 803.84 mm2 /m > Asreq =740 mm2 /m

Sprovid
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v" Design for Shear

(Vuq = 131.3 KN)

fé

dVe=¢ * g* b*d=0.75 *@ *1000* 222 * 10-3 = 146 KN.
Vu< Ve

131.3 <146

Thickness is ok .....
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" STRUCTURAL ANALYSIS AND DESIGN "

-3.50

v

=

2.68

S-HOOK4@6/1m

@10/25¢m- 2 @

S
® e ¢ o 0 0 0 o o

L

®
— @10/25cm

-6.50

o
8
L

Dawls@16/10cm

2 @

Dawls@16/25cm

B.B&14/10cm
B.B@10/1 0cm

P

o teowioem -8 ,30
v

B.WON 1FLOOR

100

Aty

Figure 4-18 : Basement Wall detailing
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4.12 Design of Footing (F1

v' Material :-
= Concrete B350 Fc' = 28 N/mm?
= Reinforcement Steel Fy = 420 N/mm?

v" Load Calculations

Dead Load =5936.2 KN, Live Load = 2115.84 KN

Total services load = 5936.2+ 2115.84 = 8051.54 KN

Total Factored load = 1.2*5935.7 + 1.6*2115.84 = 10508.184 KN
Column Dimensions (a*b) =100*70 cm

Soil density = 17 Kg/cm3

Allowable Bearing Capacity = 450 Kn/m2
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‘ | ‘ 20026
=4
@
[
—-6.50
1 . L
ST RO scompated (G OB (LT L T peampetled 1o 100 0
= ??F?f{fiﬁf‘?f‘ T e gy p o ‘WUFE‘Q‘?&‘??‘?&@X’?ﬁ
‘Isolation layar AAMA
SNy 2N
////\\\/)\ /;//\\/\\\\-compac(ed selected fill to 98%
AR \9<\\//4 applied on 20em in each layers
AN ¥ A
e -
SN AN
| “"l A
26025 o-g.20
) Y ey 5 NS L T T T Y S R A TR S NP R S .u\\/\/$
A _\
compacted selected fill to 98% | \ Rock
applied on 20cm in each layers | \ NN

Section (A-A) in F (450X450X110) cm

Figure 4-19: Footing F1 Section detailing

Assume h =110 cm
Onet_atiow = 450 — (17*0.6 — 25*1.1 — 5 ) = 407.3
v Area of Footing :-

Pn 805154

— — 2
A= = 2073 =19.76m

qnet—allow

Assume Square Footing
B required =4.5 m
SelectB=4.5m

v’ Bearing Pressure :-

u = 10508.184 /4.5*%4.5 = 518.9226 Kn/m?
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v" Design of Footing:

4.12.1Design of One-Way Shear Strength:

Critical Section at Distance (d ) From The Face of Column

Assume h = 110 cm, bar diameter g 25 for main reinforcement  and 7.5 cm Cover

d =1100- 75———10125mm

)*L

4.5-0.7

VU = Qu+ (B;a

VU = 518.9226 ( — 1.0125) + 4.5=2072.447kn

1
p.Vc=¢ —*\/fc * by, * d

@.Vc =0.75 * E * V28 %4500 * 1012.5 = 3013.67Kn

@.Vc =3013.67KN > Vu = 2072.447Kn
~ Safe

4.12.2Design of Two Way Shear Strength (punching shear):
Vu=Pu-FRp
FRu= qu+area of critical section

VU=518.9226*(4.5*4.5-((1+1.0125) *(0.7+1.0125)) = 8719.762612 Kn

The punching shear strength is the smallest value of the following equations:

1, 2\/[,7
e = [b /d jrb d
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CHAPTER 4 " STRUCTURAL ANALYSIS AND DESIGN "

V. =¢.%\/f7bod

Where:

_ Column Length (a) _ 10 _
be = Column Width (b) 7 1.42857

b, - Perimeter of critical section taken at (d/2) from the loaded area

b, =2 % (1+1.0125) + 2 % (0.7 + 1.0125) = 7.45m

@s = 40 for interior column
V 1(1+2> ! (1+ - ) 0.4
. —— —_— = — % = = .

a *d ) 1 (40*1012.5

1
V.= — - 2) = 0.61
¢-Ve 12( by 12"\ " 7250 T ) 0.6196

Q. Ve = § = 0.333 .... control

1 , 0.75
Q.Ve = go.g\/Zbod =3 * 28 %7450 * 1012.5 x 1073 = 9978.616Kn

dVc =9978.616 Kn > Vu=8719.762612 kn
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4.12.3Design for Flexure

Critical Section at the Face of Column

Mu = 518.922*4.5*1.9%1.9/2 = 4214. 9439Kn.m

My, _ 4214.9439x10°

Rh= =
" 9bd? ~ 0.9%x4500x1012.52

= 1.015188Mpa

_fy 420

= - = =17.65
0.85f ~ 0.85x28

p= i(l — 1= 2.m.Rn> _ 1 <1 _ \[1 _ 2><17.65><1.015188> = 0.002470988

420 | 17.65 420

Asreq = p.b.d =0.002470988x4500x1012.5= 12009.00168 mm?

Asmin = 0.0018*4500*1100= 8910 mm?
Asyreq = 1200900168 mm2 > As’min :1080 mm2
As,req =12009.00168 mm2  ......... is control

_12009.00168
T AS25

=24.46

Use 25¢25in Both Direction

Check for Spacing:

_ 4500—(75+2)—(25%25)
- 24

S =155.2

S =3h =3*110 = 330cm

S=45¢cm......... is control

Smax =45cm > S=15.2cm 2 OK
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4.12.4Design of Dowels:

Load Transfer in Footing:

®Pnb = ®(0.85 fc'A, x \/%)

Ai=1*0.7=0.7m?
As = 4.5% 4.5 =20.25 m?

®Pn.b = 0.65 x (0.85 X fc x A1 X _|*2)
1
®Pn.b = 0.65 x (0.85 x 28 x 700 X 2) = 22657.6Kn

0.65 x (0.85 X fc x A1)
= 0.65 x (0.85 x 28 x 700) = 11328.8

®Pn = 113288 > Pu = 10508.184........... ok
As,min = 0.005*A1
= 0.005 * 700*1000
= 3500 m’
n=""=713
AS 25
Use 8 225

As=3926.99 mm? > As,min = 3500 m?

Select Dowels reinforcement 20 g 25 Same # of Bars in columns.
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4.13 Seismic Design

b N 7 lond) dsaler
e, T Ly g e

SEISMIC HAZARD MAP FOR BUILDING CODES IN THE LEVANT
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Figure 4-20 : Seismic Hazard Map For Building Codes in Palestine
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" STRUCTURAL ANALYSIS AND DESIGN "

So based on in these map Hebron in zone 2A and we selected Z=0.15

Ss=25*Z2=25*0.15=0.375
S1=125*72=1.25*0.15=0.186
The Value On Etabs
Ss=0.375*1.5=0.56

S1=0.186*1.5=0.28

v Select Site Class

Table 20.3-1 Site Classification

Site Class A N or N, 5,

A. Hard rock >5,000 ft/s NA NA

B. Rock 2,500 to 5,000 ft/s NA NA

C. Very dense soil and soft rock 1,200 to 2,500 ft/s >50 blows /ft >2,000 1b/ft

D. Stiff soil 600 to 1,200 ft/s 15 to 50 blows /ft 1,000 to 2,000 Ib/ft®
E. Soft clay soil <600 ft/s <15 blows/ft <1,000 Ib/ft?

F. Soils requiring site response analysis
in accordance with Section 21.1

Any profile with more than 10 ft of soil that has the following characteristics:

— Plasticity index PI > 20,

— Moisture content w > 40%,

— Undrained shear strength 5, < 500 1b /ft?
See Section 20.3.1

Note: For SI: 1 ft=0.3048 m; 1 ft /s=0.3048 m/s; 1 b /ft2=0‘0479 kN /m?.

Table 4-7 : Site Classification (Table 20.3-1 from ASCE 7-16)

The Rook in Hebron is a Lame stone.

So the Velocity of Waves = 3000 m/s = 9800 ft/s

So Site Class A. Hard rock.
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v" Select Ct and X form Table

Table 12.8-2 Values of Approximate Period Parameters C; and x

Structure Type C;

Moment-resisting frame systems in which the
frames resist 100% of the required seismic
force and are not enclosed or adjoined by
components that are more rigid and will
prevent the frames from deflecting where
subjected to seismic forces:

Steel moment-resisting frames 0.028 (0.0724)"
Concrete moment-resisting frames 0.016 (0.0466)"
Steel eccentrically braced frames in 0.03 (0.0731)
accordance with Table 12.2-1 lines
B1 or DI

0.8
0.9
0.75

0.75

Steel buckling-restrained braced frames 0.03 (0.0731)"
I All other structural systems 0.02 (0.0488)"

0.75

“Metric equivalents are shown in parentheses.

Table 4-8 : Values of Approximate Period Parameters C;& X (Table 12.8-2 from ASCE 7-16)

So, =>Ci=0.02

- X=0.75
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v" Select Fain Table 11.4 -1

Table 11.4-1 Short-Period Site Coefficient, F,

Mapped Risk-Targeted Maximum Considered Earthquake (MCEg) Spectral
Response Acceleration Parameter at Short Period

Site
Class S <025 Sc=05 Sg=075 Sg=10 Sg=125 Sc>15
B 0.9 0.9 0.9 0.9 0.9 0.9
C 1.3 1.3 1.2 1.2 1.2 1.2
D 1.6 1.4 1.2 1.1 1.0 1.0
E 24 1.7 1.3 See See See
Section  Section  Section
11.4.8 11.4.8 11.4.8
F See See See See See See
Section  Section Section Section Section  Section
11.4.8 11.4.8 11.4.8 11.4.8 11.4.8 11.4.8

Note: Use straight-line interpolation for intermediate values of §..

Table 4-9: Short-Period Site Coefficient F, (Table 11.4-1 from ASCE 7-16)

InSs=0.56, > Fa=0.8
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v’ Select Fvin Table 11.4-2
Table 11.4-2 Long-Period Site Coefficient, F,

Mapped Risk-Targeted Maximum Considered Earthquake (MCER) Spectral
Response Acceleration Parameter at 1-s Period

Site
Class 8, <01 ;=02 5,=03 5,=04 5,=05 S, =06
| A 0.8 0.8 0.8 0.8 0.8 08 |
B 0.8 0.8 0.8 0.8 0.8 0.8
C 1.5 1.5 1.5 1.5 1.5 1.4
D 2.4 2.2¢ 2.0° 1.9¢ 1.8 1.7¢
E 42 See See See See See
Section  Section Section Section  Section
11.4.8 11.4.8 11.4.8 11.4.8 11.4.8
F See See See See See See

Section Section Section Section Section  Section
11.4.8 11.4.8 11.4.8 11.4.8 11.4.8 11.4.8

Note: Use straight-line interpolation for intermediate values of S.
“Also, see requirements for site-specific ground motions in Section 11.4.8.

Table 4-10: Long-Period Site Coefficient Fv (Table 11.4-2 from ASCE 7-16)

In S$1=0.28, > Fa=0.8

Calculate SDS , SD1
SDS =FaSs=0.8*0.56 =0.448
SD1=FvS:-0.8*0.28=0.224

In Etabs.

SDS =2 * (0,448 = 0.298

3

SD1 =2 *0.224 =0.149

3

93



CHAPTER 4 " STRUCTURAL ANALYSIS AND DESIGN "

v" Select Risk Category.
TABLE 1604.5 RISK CATEGORY OF BUILDINGS AND OTHER STRUCTURES

RISK

- TPAN T
CATEGORY NATURE OF OCCUPANCY

Buildings and other structures that represent a low hazard to human "ife in the event of
failure, including but not limited to:

I « Agricultural facilities.

» Certain temporary facilities.

* Minor storage facilities.

II Buildings and other structures except those listed in Risk Categories I, III and IV

Buildings and other structures that represent a substantial hazard to human life 1 the

- . . : T : to.
* Buildings and other structures whose primary occupancy 1s public assembly with an
occupant load greater than 300.
* Buildings and other structures containing elementary school, secondary school or day
care facilities with an occupa load greater than 250.
* Buildings and other structures containing adult education facilities, such as colleges
and universities, with an occupant load greater than 500.
* Group [-2 occupancies with an occupant load of 50 or more resident care recipients
E but not having surgery of emergency treatment facilities.
» Group [-3 occupancies.
» Any other occupancy with an occupant load greater than 5,000%
* Power-generating stations, water treatment facilities for potable water, waste water
treatment facilities and other public utility facilities not included 1n Risk Category IV.
* Buildings and other structures not included in Risk Category [V containing quantities
of toxic or explosive materials that:
Exceed maximum allowable quantities per control area as given 1n Table 307.1(1) or
307.1(2) or per outdoor control area in accordance with the [nternarional Fire Code;
and
Are sufficient to pose a threat to the public if released”.

Buildings and other structures designated as essential facilities, including but not limited
to:

» Group [-2 occupancies having surgery or emergency treatment facilities.

« Fire, rescue, ambulance and police stations and emergency vehicle garages.

* Designated earthquake, hurricane or other emergency shelters.

* Designated emergency preparedness, communications and operations centers and
other facilities required for emergency response.

» Power-generating stations and other public utility facilities required as emergency
backup facilities for Risk Category IV structures.

* Buildings and other structures containing quantities of highly toxic materials that:
Exceed maximum allowable quantities per control area as given in Table

307.1(2) or per outdoor control area in accordance with the [nternarional Fire Code;

Table 4-11: Risk Category (Table 1604.5 from ASCE 7-16)
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v" Select Seismic Design Category.

TABLE 11.6-1 Seismic Design Category Based on Short-Period
Response Acceleration Parameter

Risk Category

Value of Sps lor ll or 1l v

Spe < 0.167 A A
[0.167 < 5,5 <033 B | C
033 < Sps < 0.50 C D
0.50 < Spe D D

Table 4-12 : Seismic Design Category Based on Sort-Period (Table 11.6-5 from ASCE 7-16)

In SDS = 0.3 - Risk Category: B

TABLE 11.6-2 Seismic Design Category Based on 1-s Period
Response Acceleration Parameter

Risk Category

Value of Sp; lor il orlll v

Spi < 0.067
0.067 < Sp, <0.133
0.133 < Sp; <0.20
0.20 < Sp,

w] @l [+~
ocone

Table 4-13 : Seismic Design Category Based on 1-s Period (Table 11.6-5 from ASCE 7-16)

In SD1 =0.15 - Risk Category: C

Select Seismic Design Category worst case C
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v" Select Seismic Importance Factor.

Table 1.5-2 Importance Factors by Risk Category of Buildings and
Other Structures for Snow, Ice, and Earthquake Loads

Risk Snow Ice Importance Ice Importance Seismic
Category from Importance Factor— Factor—Wind, Importance
Table 1.5-1 Factor, /g Thickness, /; I, Factor, I,
I 0.80 0.80 1.00 1.00

[ 1.00 1.00 1.00 1.00
111 1.10 1.15 1.00 (1.25)
1AY 1.20 1.2 1.00 1.50

Note: The component importance factor, /,,, applicable to earthquake loads, is
not included in this table because it depends on the importance of the
individual component rather than that of the building as a whole, or its
occupancy. Refer to Section 13.1.3.

Table 4-14 : Seismic Importance Factor (Table 1.5-2 from ASCE 7-16)

INR=3 > le=1.25
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v" Select Seismic Force-Resisting System

Structural System Limitations
Including Structural Height, h,, (ft) Limits®

Qiife"n::‘l::: Response Deflection Seismic Design Category
Requirements ificati o ificati
Seismic Force-Resisting System Are Specified Coefficient, R® Factor, ©,° Factor, C,° B c D° E® F’
B. BUILDING FRAME SYSTEMS
1. Steel eccentrically braced frames 14.1 8 2 4 NL NL 160 160 100
2. Steel special concentrically braced frames 14.1 6 2 5 NL NL 160 160 100
3. Steel ordinary concentrically braced frames 14.1 L] 2 M NI NL 3y 3y NP
A Special piof dcomenaie chear ualle £ 1420 & oI} 5 N | NI 160 L0 100
Ii Ordinary reinforced concrete shear walls* 14.2 5 2% Lt NI NI NP NP ;:]
0. Detarled pEun concrete shear walls 142 and r F4:] r L N NF NP h
14227

Table 4-15 : Design coefficients & Factors for Seismic Force-Resisting System (Table 12.2-1 from ASCE 7-16)

Design coefficients & Factors for Seismic Force-Resisting System

In Our Region Ordinary reinforced concrete shear Wall, Because in Hebron Not Active in
Earthquake.

R=5 Q=25 C¢=4.5

v" Select Permitted Analytical Procedures :
Table 12.6-1 Permitted Analytical Procedures

Modal Response Spectrum

Seismic Equivalent Lateral Analysis, Section 12.9.1, or Nonlinear Response
Design Force Procedure, Linear Response History History Procedures,
Category Structural Characteristics Section 12.87 Analysis, Section 12.9.27 Chapter 16”7
I B, C All structures Q’) P P I
D,E F Risk Category I or II buildings not exceeding two stories P P P
above the base
Structures of light-frame construction P P P
Structures with no structural irregularities and not exceeding P P P
160 ft (48.8 m) in structural height
Structures exceeding 160 ft (48.8 m) in structural height with P P P
no structural irregularities and with 7' < 3.57
Structures not exceeding 160 ft (48.8 m) in structural height P P P

and having only horizontal irregularities of Type 2, 3, 4, or
5 in Table 12.3-1 or vertical irregularities of Type 4, 5a, or
5b in Table 12.3-2
All other structures NP P P

“P: Permitted; NP: Not Permitted; T, = Sp, /Sps.

Table 4-16 : Permitted Analytical Procedures (Table 12.6-1 from ASCE 7-16)

In Seismic Design Category ( C ) Equivalent Lateral Force Procedure.
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v" Add The Value on Etabs ...

" STRUCTURAL ANALYSIS AND DESIGN "

[3 ASCE 7-16 Seismic Loading

Direction and Eccentricity
@ XxDir

() X Dir + Eccentrictty
() X Dir - Eccentricity

Ecc. Ratio (All Diaph

Time Period

(O Approximate

© Program Calculated
(O User Defined

Story Range
Top Story for Seismic Loads
Bottom Story for Seismic Loads

OK

98

Overwrite Eccentricities

O YDir
() Y Dir + Eccentricity

() Y Dir - Eccentricity

Gt ft).x= |

Qf)x= 002 075

T= ‘i sec

STORY 2
GR

Seismic Coefficients
0.2 Sec Spectral Accel, Ss
1 Sec Spectral Accel, S1
Long-Period Transttion Period
Site Class
Site Coefficient, Fa
Site Coefficient, Fv
Calculated Coefficients
SDS=(2/3)"Fa“"Ss
SD1=(2/3)"Fv " S1

Factors
Response Modfication, R
System Overstrength, Omega
Deflection Amplffication, Cd
Occupancy Importance, |

45
1.25




CHAPTER 5
" REFERENCES "

99

Dr. Naser Aboshe .(2023) .Reinforced Concrete University Book (ACI 2019) .Hebron.

22006 52,31 b sl slidl Galaa 100 Y1 las o5 5ill s Juan i1 258 ¢ Y1 slill 258
ACI CODE 2019

ASCE 7-16

dgila gl lal) Zadls - 2301 330 Ada jad)

CSI Knowledge Base - Computers and Structures, Inc.

SN apaaill o) se dana uigall Gl jualas



