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e Ac =area of concrete section tesisting shear transfer,

*  As= area of nonprestressed tension reinforcement,

» Ag = gross area of section.

» Av = area of shear reinforcement within a distance (8).

» At = area of one leg of a closed stirrup resisting torsion within a ()

* b =width of compression face of member.

*  bw = web width, or diameter of areular section

« DL = Dead loads.

» = distance from extreme comprassion fiber te Centroid of tension

* Ec= moduius of glasticiiv of concrete.

* Fy = specified vicld strenzth of non prestressed reinforcement.

» h= gverall thickness of member.

» I'= momenl of mertia of section resisting externally applied factored loads

¢ Ln = length of clear span m long direction of twe- way construction,
measurcd face-to-face of supports in slabs without beams and face to face of heam or

other supports in other cases,

o LL = live loads, or related internal moments and forces.

* Ld - gevelopmen! lengh.

¢ M = bending moment.

¢ Mu = Ultimate moment
.*  Mn = Nomiral momeant.

¢+ Pn =nominal axial loas

+ %= Spacing of zhear or in direcsicn paralle] to longitudinal remforcement.
¢ T c=npominal tensional conerete moment strength provided by concrete.
¢ Tn= nominal tensional moment strength,

« 1 5= nominal larstonal moment strength provided by torsion reinforcement
¢« Ve = nominal shear strength provided by conerete.

»  Vn=nominal shear stress.




Vs = nominel shear strength provided by shear reinforcement.
WV« = facrored shear force at section

We = weight of conerete, ka/m3.

W = wind load, or related intemal moments.

W = Width of beam or rib.

Wu = factored load per unit area.

X = shorter overall dimension of rectanpular part of eross section.

Y = longor overall dimension of rectangular part of cross scction.

=

trength reduction factor.

)]
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The main goal of this project is to design the library building after determining

its locaticn or campus of PPU in two sides architectural and structural side 1o execute

thal in the stage one ol construction of the campus.

In this project, there are seven chapters to satisfy all the aims of the project
Chapter one is an introduction that gives us guidelines [or the project while chapter

two and three are for campus design in analytical and architeetural studies .

The other chapters are divided into two main sides ; architectural and

structiral for the library design building,

In the architectuial design, the sitc of the library was determined nccording
to the site of campus. The architectural drawings were prepared after studying all of

the architectural requirements for ail parls of Tibrary areas.

In the structural design, a structural study was made to determuse what
members to design and ell strucrural requirements that must be considerd in this
project.

The straetural analyses were caleulated at the end aceording te the ACI code
for all of the structural members from roal to footings. Then structural drawings were

prepared 1o illustrate the distrubution ef steel in structural members

XTI
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CHAPTER ]

INTRODUCTION

he purpase ol this chapler is o provide puidelines to the readers for all
contents of this projeet in both sides, the srchitectural and the suuctural
design. This chapter includes mformation of the reasons for choosing

. such a project and its objectives, and the methodolagy o satisfy its required aims

ir

This project is divided into wo branches:

=
=

Firsl is a pnmary study of the PPU campus and ils architectural desig
including site planning.

Second 15 the architectural and structural design for the suggested library
building of a untversity campus with its selected site:

This tesearch is a primary study of the different aspects of the PPL! campus
design, The current neaded area amounts to 46400n° including the administration,
classrooms, students” restaurant, and gymnasium and activities hall. However, the
required area for the coming L0 years i= estimated to be 64400m’.

The obiective of this research 15 o embuody the [easibility of providing the
necessary huildings 1o absorb the university facilities, such as laboratories and
waorkshops at one site. The reason is 1o avoid the recurring transportation of the
students and prolessors among the different 5 sites dispersing in Hebron, The project
i= to mevide proper buildings that meet the standards and specifications of

educational buildinegs, and conseguently fitting a comfortable studying atmosghere

{2



Chagpter 1 Introduction

for both students and professors. L'he second reason is to avoid the current and furire
leases ol those 5 buildings so that leasing fees can be a budget for developing all

facilities and requirements of the campus.

Maost of the PPU buildings are leased and located are not united buildings.
Not to mention that those buildings are designed as domieiles, which results in a loss
ol Z5% of the total area. Also this causes a financial burden in addition o the lease
and transpertation fees, The meetings with both professors and students showed tha:
the principal obstacle in developing the PPU is the wnavalability of proper

cducational buildings.

O the other hand, the design of the university PPU library, which 1s selected
from a campus; depends on several factors that affect the design, for cxample, the
architectural study of the rcquired area, the possibilities of expansion, and the

shape ol library must be similar (o real campus buildings.

(ther essential factor in this project is, & structural study of library building
that containg the design of all structural members aceording 10 the ACI code and
the required structural drawings.

Finaliy, this project is an engineering procedurs to solve all problems in both

side. campus design and library design, in architectural & structural design eriteria,

There are some reasons for chopsing this project.
The main two reasons are there is no one comprehensive campus for the PPU,
and the other reason is to design a specific building (library) in twi aspects,

architectural and structural design.




Chapier ] _ N ntroduction

1.2.1 Reasons fer choosing this Project for campus

1. 60% of the current PPU buildings area is l2ased from private sector

against 8% of the PPU budget.

2, There are no accommadated buildings; the current total area of the

PPU buildings 1s 11000m* approximately while (he actual needed area

15 46400m” in order 1o absorb the present facilities and equipment as

- per the architectural standards. Add 1o that the improperness of such
buildings especially the lscturs-rooms for zcademic and educational
functions.

J. The PPU campus is divided into diverse buildings, which causss a
difficulty in transportation: this project is to save time, exertion and
money for both students and professors,

4, The restriction in the students’ pumber due to the imiled area: the
arza must be increased in order o be akle to absorh the students

applying to PPU for its distinzuished cumricula.

1.2.2 Reasons for choosing this Project for library

e

The Library is a centrel building in 2 eniversity campus.

e

A new kinds of architectural design with different functional
requiretnenits.

3. Todesigi that architectural and structural

4. Tosolve the problem for students for needed more arcas to reading

and cortinuing their studies:




Chapter 1 : Tntroduction

o -

The objectives of this project are divided into two tvpes .main and minor
objectives. The main objzctives are o design a university campus for PPU in Halhol
city, and o design a library building of the tmiversity from twe sides, azchifectural

and structural sides.

There are muner objectives that can be summarizad as follows:

L.3.1  The site planning of the campus of the PPU to meet all the

requirements.

1.3.2  Architectural and structural drawings.

In this project, there are specific procedures two satisty all the previous

objectives. The following are the steps of this project:

1.4.1 Making analyneal study for the project’s site aspects to gét
the bhest results for the =site planming logether with a
comprehensive architectural and geological study for the site.

142 Conceming the architectural planning, the researchers will
make & design for the faeolly and the designs for site

lanning. leveling, views. facades and sectioning eaffer
2 E E

choosing the faculty place on the site plan.




Chapter I Tntroduction
1.4.3 About the constructional planning, the researchers will
- analyze all requirements of the building and some of the

fundamental consiructional elements.

144 Determining the  architectural  amd  constructional

requirements for planning the Main Librarv.

i
@
%
L

Designing all architectural drawing of the library building
meluding plans, elevations, sections, site plan and other

importaat architectural details

14.6 Structural analysis are making w0 start all structural
calculations and design of all structural drawing that illustrate

. the design of structural members,
This project is reported in seven chapiers inclhuding:

Chapier one: discusses a peneral information ol the projectl, problems, objectives
and scope.

Chapter two: is an analyiical study of a master plan campus, including determine
students number, Kinds of colleges and building and arcas required.

Chapter three: introduces to architectural study of 4 master plan, this chapter
coniains some important factors that lzke considerably before designing campus such
as functional requirements and other factars.

Chapter four wil discuss the architectural smdy of the library building design,
where the design criteriz and areas regquired will be shown, and all architectural
drawing are desigr: in this chapter.

Chapter five will discuss the structwral requirements, load cases stability of

butlding, And the selection design member,




(hapter 1 -3 ) Imtroduction

Chapier six will show zll stwuctural caleulation of all struetural members, witl
tables and structural kev drawings.
Chapter seven is o chapier contains all conclusions and desion recommendations

of 1his project



ANALYTICAL STUDY

2.1 Analyzing And Determining The Students’ Number

2.2 Analyzing And Determining The Professors’
- Number

2.3 Adopted mathematical way in calculoting the
required space

2 4Construction stages for campus project
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CHAPTER

ANALYTICAL STUDY

¢ is essentizl that all detatled analysis of existing buildings in a campus he
performed according to the same basic set of rules. In order for the
university to receive complete and consistent collections of inlormation. that
assist in designing of all parts of campus facilitizs, the following "analvtical studiss "

will h2used,

As the PPU does not have such statistics. il was necessary to {ind 2 way to

astimate tlie Humbers of students and professors and needed sreas in order to

consider themin the Onal design.

A questicnnaire was given to sach dean of the 4 facultics. The questionnaire
18 requesting details about the number of departments in each faculty. number of
spacializations, expected new specializations during the I'roject period. and number
al professors and studenis in each speciahization, The questionnaire also included
details about each specialization such as the number of credited hours, and the
percentage of both theoretical and practical hours: The resuls elarify the cuzricula
classified as Lab howrs, technical drawings. warkshops and field training for cach

spectalization.

Consequently, the number of actual studenis al eath department was

caleulated then summed up o zeneral und preparatory enginesring.

(%)




Chapter 2

Analytical Study

2.1.1 Faculty of Engineering and Technology

1. After caleulating the number of current and expected specializations
tor the 3-year-Phase!l of the Project, the mean of students™ number in
ane branch (MSB) ~was timed by 4 {4 educational levels [or ench
specialization). The number of 17 year students in 5-yvear-educational
levels was surmmed up with the Applied Science Facultv. (As it will he

mentionad later),

2. The numbsr of students in one department was calculated then the
nuaniber of students in Engineening and technology Faculty could be

calculated.

2.1.2 Faculties of Applied Professions and Administrative seience:

The number of current and expected specializations was calculatesd, timed by

the MS/B thea timed by the number of educational levels,

2.1.3 Faculty of Applied Scicunce:

The same way in calculating the number of students in Applied Professions

was used here then added to the number of preparatery engincering students as

follows:

1. Total of engineezing faculty students’ number divided by 4, sc the
ouleome 15 Lhe number of General engineenng students plus 33

(reserve).

2. The number ol 2eneral engineering students during 5 years s 350
students: 300 = admission students and 50 = preparatory students

taking into consideration that the 350 students will be reduced to

=
-




Chanter 2 _ Analytical Study

280-300 because some of the swudents shill there specialization,
- others quit studving, and other does not hinish all prerequisites of

HEFIET":LI CRETOeTIRE,

3. The number of general enginecring and preparatery was added 1o
the number of Appied Science Facultv students, The preparatory
students are estimated to be 2 branches duriig Plase I and 3
branches during Phasze Il rating 25 students/branch and <0-credited
hours! | vear (2 semesters). As a conclusion, the number of students

is estimated as 75 students yearly.

4. Whereas the total number of students in Engineering Faculty is
1300 students, the number of students in general cngineering can be

concluded by dividing 1500 by 4 (number of specialization

ecucational level) inchading preparatory students.

‘The reséarchers adopied the deans’ way in caleulating the appropriate number
of professors that is:
1. The rate of credited hours for each student/ semester * the rate of
one teaching hour, lak, and technical drawing.
- For example, the rate of credited hours for each student/ semester for
Emt:rlu: students egual to 18 ,with factor of satety = 1.25 | then the
credited hour for student is (18)(1.25)= 2252 a.
2. the rate of credited hours (3] multiply by total of educational levels
equals the lotal number of students(b] for faculty
Note : All these faculties are & educational levels: Ellgitleering and Technoloay,
Administrative Sciemce, while. Applied science has only 2 educational levels:

Apphied professions.

(11)

[ I




Chapter 2

Sy o g
Analytical Study

3. To determine Number ul professors(c) in each specielization |, it can
~ be divided the total number of students(h) for taculty to rate of

teaching hours load per ome  professor Assume that the rate of

teaching hours load per one professer — 12 hours then, b/12 2 ¢

4. Totel number of professors of spzcializations(d) i each department

15 & number of professors(c) in each specialization mulbtisly by number

of specializations,

5. Finally, sum up the number of professors in | department Lo

estimate the appropriate ideal number of professors

- In urder Lo culeulate the required spaces and areas (classrooms. technical

drawings, Labs, etc) for cach specialization, the following way was edopted:

As an example | the numbers and areas required for elassrooms by using the
credited hours of each curriculum are calculated as following sleps:
1. Considering that the number of semesters per vesr iy 280 the
- number of credited hours(a) for each curriculum 15 dividad by 2
2. Considering that the number of attendance (b)Y days per week i5 5
days then by dividing number of credited hours(a) by tive days
3. Considering that there is 12 swdyving hours/ day - §:00-20:00-
alter deducting 1 hour, then b divided by 11 howrs 2 ¢
4. Considering all curricula in one depariment, round up the sum of a
- +h+c:
S.n order 1o caleulale the space required for technical drawings and
labs, the previcus arithmetical way is adopted except for step 3 in which

gvery S-credited-hours are considered as ona credited hours.

(12)
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6. Considering that the lectures taken at labs cannot be repcated more
- than ence a week, the hours and dayvs of the week are arrangad in way

te allow all departments to get benefit of the lah.

7. As for engineering workshops, they are not caleulated but decided by

the related departments because they are limited due to the squipment

and costs.

8. Other supplizs and facilities for each faculty are calculated on hasis

ol each tlepariment needs.

All analytical tables for aumbers of students. numbers of professors ;and areas

requited for PPU campus arc founded in appendix (A).




Chapter 2 . Analytical Study

Itis suggested to exeoute this preject in Lwi main stages as following.

1. Stage one

This stage ix for designing and construetion of the cumrent fourth colleges
inclading engineering and technology eollege, applied professions, administiative
science college, applied science and manegement building of the university. In

addition to the other important facilities that service the university campus, such as

student’s restaurant, central library and gymnasium building .

The expected number of students in the university in this stage is 4655
students male and female with 60 program that colleges offered. and the areas
reguired are 46400 m?

This stage with the mentionsd current collazes is constructed through the

first five years of the time of project.

-

2. Stuge Twu

Staze two is a completing for the previous stage .So, it 1s the final image for
the campus PPU project constructivn, Such that this stage contains eight colleges the

firsz four collzge are mentioned in the above stage with adding new programs; and

(14)
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the other forth cellages are a new suggested collages with new programs o cover all
of sociely needs

Thoough this stage, the expected nember of students in university [s around
TO00 students, 6400 in the first forth cellages and 3600 in the new sugoesrad

collages.

(15)
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The expected number of students in the university i this stage i 4833
students male and female with 60 prosram that G;‘r“f:gfsiﬂffﬂ‘rf‘,d_ and the areas
required arg 46400 m”

This stage with the mentloned current collages it construcied through the

First five years of the time of projest

2. Stage Twao

BT T R BT S i TSR PN TUE AR 0 Sk i i e

A A A R s

Stage twe 1s a completing fur the previous stage So, it is the final imige for
the campus PPU project construction. Such that this stave contains sight colleges the
[irst four collage are mentioned in the sbove stage with adding new programs, and
the other forth vollages are a new suggested oollages with acw programs to cover all
ef sociely needs.

Throcgh (his stage, the expected mumber of students in university is around
1000 stadents; 6400 in the first forth collages and 3600 in the naw sugeested

collages,
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3.1 Campus Location

3.2 Functional Requirements of the Campus
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CHAPTER

CAMPUS ARCHITECTURAL STUDY

ith this chapier will discuss all the factors that affect the architectural design
of PPU campus. This chapter is divided into two main parts, one is to discuss
campus site 1in Tel Bzbas in Hathol City, and the other discusses the
functional requirements of a campus including general requirements concerning
cducational and administrative buildings and different [ucilities as dacided by The

Planming And Development Department Of PPU, studying and allocating buildings

an site planning. Such as site topography study and environmental study,

Tel Bahas site in Halkul is authorized by the PPU as a recommendad site for
the PPU campus. As the PPU is a subsidiary of UGU, that formed a conunittee 1o
evaluate a number of Hebron lands from technical, fnancial, engineering and other
noints of view. The table found in appendix taken from Planing and Developing

Department shows that Tel Babas of Halhul got the highest votes:

The total area of the recommended land is 92 000 m?, It is extending on a hill

A

that averiaoks the streel next W thie new water tank hill that (s S00m-distance ¢f the
highway and around 1 Skn-distance of east of Camp quarter. The site 15 provided by
clectric power and waler supply but lacks drainage system as the whole city of
Halho!, Below are the site photos that show the boundaries and location in Halhol

amd west - mank maps.

(17) !
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3.2.1 General Requirements: Concerning Educationat And Administrafive

Butldings Ay Deeided By The Planning And Deve elopment Department Of PP

e e S —

A A L T b 2 e e R P A )

» Creneral Administration Building

{Central Library Building

Faculty of Engineering and Technology Building

e e o e

Fuculty of Applied Science Building

:..n

Faculty of Applied Professions Building

6. Faculty of Administrative Science Building

3.2.2 General Requirements: Concerning (nfferent Facilines As Decided By

The Piaming And Development Department Of PP

L Bt R L S S P e e = s s e S L S o s T o o T ep—

L. Multipurpose rooms

2. Close Gymnasium

J.. Playgrounds { Tennis, Basket Ball, Soccer).
4. Clinies

3. Main restaurant Building

6. Workshops Building

{20)



Chapter 3 Campits Architectural Study

7. Parking for cars and taxis
8. Horizontul expanding areas
9. Tiled intermal sguares

10.Green and open areas
3.2.3 Studying And Allocating Buildings On Site Planning:

3.2.3.1: Building Study Factors

A - Site Topographical Study:

€)

The topography is an important factor 0 determiming the site elevations. and
consaquentlv it affects the work and site and how o organize it.

‘L ha researchers made a survey at site using # theodelite and a destomate then
draft it using the Soft Disk Seftware. The Figure 3.3 and Fipure 3.4 show the

boundaries and the contour's liie in one meter mterval.

[t is noticed that the contours varies between 945m ~ 9%4m from sea level, so
that the difference between the kighest and Jowest point is 4¥m, It i alzo noticed that
the contour lines diverge at the high area, converge at the center then re-diverge at
the bottom; this indicates different inchnations and slopes. Accordingly, the lowest

inclination percentage of the site as per the land sections is 3 6% while the hichest

percentage is 100%.
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(lapter 3 Campus Architectural Study

The rrap of contour lires of Figure (3.3) shows the inclinations clasgified in
~ 4 directions: arca A goes to east direction, B goes to norlh dirsction, € goes to north

east while [ goes 1o north west .

There 15 @ diffzrent section in a site map 0 show the topography of the
site. The following figures (3.6) to (3.8) are to Hlustrate both contours’ line direction

Aand spme sections in the site

B — Environniental Study:

It is always difficult to make these conditions naturally available without
referring 1o other methods: However, the natural resources should be highly

- exploited in order to imaorove the intermal climate conditions because this will reduce
power consumption and consequently reduce the cost and of the prejcet.

This study aims at studving the climate of Halhul and Hebron cities and
gspecially the Project site because the climate conditions are very important in
determining the building plan from the following points of view:

&7 General planning and choosing the activities lacations.

&% Buildings converzing to creaie gn appropriate internal

climatie

(7% Buildings’ desioning thataffects theelimatic funetion

r This study ineludes the climate influence on man’s comfort and activities in
addition to the relationship besween climewe aad domicile and architecture, and the
imnortarce of climate conditions for an architéel. 1t also includes an analytical study
(o

(24)
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Chapter 3 Campus Architectural Study

(= Determine the Entrances and Fxits

‘The entrances and exits of the site land are determined as showed in figure 3.13

D— Stndy of Streets And Roads Going To Site:

It is noticed that the recommended site is locared in between of many roads
comnectmg the cities, districts and city quarters Also one can reach to site from the
western side passing by Shaheera Hospital and Halhol Police Station. There are also
two entrances al the eastern and south-east ward coming from the street around
Hebron and Halhol Another entrance is located at the northern side coming from Al-
Nabbi Younes Quarter in Halhol

Jerusalem-Hebron Man Street 15 one of the wital streets in this region
especially and Palestine generally because it connects Jerusalem with the southern
cities; that's why the main gatoway is ta be in the western side and the other
secondary gateways are to be in the other entrances sides

Please refer to figure 314 that shows the external roads map.

L= Study of Internal Rontes And Walkways

The internal routes and transportation depend on the tapography of the site.

(29)
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Halhol is located to the zast of Hebron-Jerusalerm Highway and in-between of

latitudes n° 109370 to 169700 and longitudes n® 160100 to 160600 of the Palestine.

Actually. the seienlific location of Halhol is on the intersection of northward

latitude n* 31.35 and eastward longitude n® 35.6.

The climate of Halhol is alfected by the Mediterranean; it is hot and dry in
summer, ¢old and raining in winter. Rainfalls decrease gradually towards the cast but
increase upposite to the west on top of mountains where temperature becornes lower

than (" [n winter.

This research stresses climate conditions and factors influencing

an them in Halhul:

B-1 Influencing Factors On Halhul's Climate:

Many interfering factors influence 6n climate so that one cannot distinguish
which factor causes what. One of the most important factors is the geographical
iocation. So we find the temperate climate alfected by the Mediterranssn because it

1= located on the northeim iatitude n® 31.6.

The tepography 15 another important factor. So we find some of the mountain
chains in Halhul extending [rom the northeastward to the southwestward exceeding
1000m above sea lewel, which affecty the summer climate and makes it more
temperate, and at the same time it makes the winter chmate more raining. Not to
mention that the wesiern wind heips moderating the temperature in summer and

lowering it i winter,

(34
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B-2 Climuate Elements:

In order to the study the climate of Halhul, one should analyze the climate
data to determine the main points that might be chunped due to special circumstances

In the region.

B-3 The analytical study includes the following elements:

i, Temperature

2. Relative humidity

3. Sunrays projection angles
4. Wind diraction

3. Rain guomtity

1. Temperafure

Usually, the temperature affects the climate conditions and the design of uny
puilding, In Halhul, the green covered mountains of Halkul are considered a summer
resort in the south of Palesiine and this is due (o their effest of moderating the

temperature.

The following table 3.1 shows the mean, maximum and minimom

temperatures since | 975 till 1997:

(31)
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LHapLer 3 Canepus Architectural Study

2. Relative Humidity

The lollowing table 32 shows the mean relative humidity percentage
since 1975 tll 1997

Table 3.2 Mean relative hundding

ble‘lrl RH Percent. | 74% E 7304

the following graphic figure 310 showing the relationship between the dillerent
relative hurmidity and months:

Cenclusions of the previous graphic analysis:

S e - = -

e o e T r S -

the general mean RH since 1975 still 1997 between (48-73)
percentage

RH rale increases in winter varying from 66% to 74% especially in
December as it reaches 74% and in winter in February as it reaches

72% the reason of this increase is the decrease of temperature at this

period,

It 1s noticed that the RH deercases in summer {0 51% in June and
45% 1n May due 10 the hol and dry weather

The max meun RH is in December as it reaches74%

The min mean RH 15 1m May as il reachesd 8%

G
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3. Sunrays Projection 4 ngels:

The sunrays ind daylight are the most 1mportant climatic clements as they
aflect the humanity and environmental aspeets because they are related to the
temperature, humidity, rains. wind and evaporation.

Although the interaction between those elements give us a clear ides
aboul the prevailing climate of a region, the effectivercss of one clement more than
the others urge us to find the reasons for the difference of climates from one region
to the gther,

One of the most important reasons for the difference is the sun and s rays

projection angles.

The following table 3.3 shows the davlight period in Hebron and Halhul throughoul
one vear!

Table 3.3 Sunshine Pevivd IN Hebran City

The following Figure 3.11 shows the sunshine direction in simmer and

winter and the sun radiation of the university site [lalhul throughout one veur

(35)




.MJ

Hn:um.x.b 18 uhdm.rm TLAE],
b 1 | AYED joom nn_..”_d..nvﬂ L.._.w.:.hﬂh..ﬂm r{. -.r_..-r..,.!..r. Y e

" 7 WOLFOBLT BUNYSIILT S e \\\nu\lul.llll
ﬁu feoger -0 Fimed ) \\\...\.n\-.

g ABTULY e l/r/\m.

Hie SRS UDLJSALMT SUGYsUnG -
pratisiy dtouwcky
HE £+ —.u.___.—-uu_kh
"l Ty
equiy duEy cag

ARpup -y TRRETS T eeacedog

UOREIPEY Tog
| WAL DMIRYEQD
Ve S
ﬁ afanp iy =

PO R A
Ty denapmmir B o=l Ve P iseasfiy
fgsmin iy iy ey snpig e,

SO TR PV deEmine 1
SR
mapaaIg AUPkuNg puy
IDUNIINALLE Y Turinguyliaiy

OoaipeEy ung

My ey W.\

I‘/}_




Chapter 3 ; Campus Architectural Study

C— Determine the Entrances and Exits

The entrances and exits of the site land are determined as showed in figure 1,13

D— Study of Streets And Roads Going To Site:

[t is noticed that the recommended site is located in between of many roads
cennecting (ke cities, districts and city quarters. Also one can reach to site from the
Westermn Side passing by Shaheera Hospital and Halhol Police Station. There are also
two entrances et the eastern and south-east ward coming from the street around
Hebron and Halhol Another entrance is located at the northern side coming from Al-
Nabbi Younes Quarter in Halhol.

Jerusalem-Hebron Main Street is one of the vital streets in this region
especially and Palestine generally because it conngets Jerusalem with the southemn
cities, that's why the main gateway is to be in the western side and the other
secondary galeways are to be in the other entrances sides.

Please refer to figure 3. 14 that shows the external roads map.

F—Study of Internal Routes And Wallovays

I'le internal routes and transportation depend on the topography of the site.
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CHAPTER

Architectwral study of the library

atil now. much of our study of praject has involved analytical stuches and
campus architecturst! study. In this chapter we will discuss one of the

main part of this project “architectural study of the library building™

An architect is unlikely lo design a satisfactory library building without rst

understanding clearly its function and the proposed methods of carrying out that
function. The information he receives from the librarian will suide him in detail, in
providing the miormation, the librarian will assurme that the architect is very familiar

with the type ol library he is to design.

[iiterent tvpes of librardes have different spatial and environmental
phases and it 15 only tan easy for 2n architect to assume that his experience in
designing one tvpe of library can lie used every tme, with only small adjustment, in

designine another.

The tollowing paragraphs are meani for architects: they give a very general
outling of the purposes of the main categories ol library, but it must be emphasized
that there can be enonmous variations within cach category. “Fundamentally a hibrary

15 nit a building but a service organization™,

(43)
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4.2.1 Types of Libraries

Librares in peneral are of three basic types:

(& Lending libraries with mimimal or no reader
(4 Reference librasies with large reader areas and few or no

Lending facilities.
(23 Libraries with reference/study areas plus lending facilities

Most librarics have separate sestions ol hoth main types, but there are several

kinds of libraries as following:

. Universily and college libraries

school L.ibraries

T L

Public Libraries

Hospital -and welfare Libraries

| IS

Prison Libraries

Special Libraries

2

National typesof Libraries

In this project, the selected type of library; that will be designed, is a
urnversity or college library which will intraduce a specific information that needed
to design architectural requircmienis to satisfy all of needed functions and

requirements.

(44)
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4.2.2 University Libraries

A new universily, given space in which to build; usually takes the form
o a campus, with the library oceupving a key site, casily accessible from the main

sireet and with all-weather approaches.

The program of transfonming celleges into university can mean that a
bibrary has to be designed w serve those working in growing and often isolated

buildings within a campus, which is at the planning stags.

The main function of the university library is to store hibliographical
and audic-yisual materials and to make them available swiftly to students, facuity
and rescarchers. A lew years ago mos! universities would have assessed their main
role as a gervice to rescarch, but today it is generally accepted that the library is an

active participant in teaching and leaming program at all levels.

All university libraries have the duty to provide bibliographical toals
necessary not only for subject interests but alse for education and develppment of the

whole university body as human beings. So. the Library will serve as a tool o assist

leamning, teachimg and ressarch, and for student’s interests.
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[ any project the first time should be spent 1o discussing the requirements and

assessing if they can be realized within the projeet.

4.3.1 Site or Location of Library

Libraries which is a form part of larger organization in a building
complex will seldom have much say in the choice of site .In a university. the master

plan or campus will probably have fixed the library sitc.

On the other hand, it must to take the guestion of site selection very
seriously because so much of 15 suceess in attracting readers will devend upon its

location.
Even when the question is anly whers to place the library within a

bui

I. Site Selection Conditivns

ding, conflicts of interest will a rise.

The library will need to be central to:

) Hasily accessible for all major activities of the university.
& Close 1o & main entrance of university
& Close 10 2 main entrance of university parking
ey A library should be placed ina silent area in a campus for readers.
These wil! also be the requirements of mest other special interests within the
arganization.
So. someinteresting studies (called site selection study) have been made of
criteria needed when choosing sites for any types ol libranes,
The conditions here, are ideal lor a clear study of principles because the areas

are unencumbered by existing buildings.The studies have been particularly

(46)
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directed 0 the importance of the sitting relationships between the litraries and
- other surrounded buildings or colicges in & university campus.
It is obvicusly of the greatest importance that, il choice of site is possible. the
architectural designer should be elosely involved in decision.

2. Direction Of Building

According to the library sie and university master plan, it can see that the
- direction of library building is snitable .because this direction is a result tuking some
consideradle points and requirments which affect the architectural design of the
librarv.
The reasons for a suitable direction for library are the following:

s Wind Direction:

The effect of wind diection is not a big problems for building .because.the Tebran
- City is far serious variaty in climate and weather as result as it is far about the sca

and deseart and the hieght of Hebron City about the sea Ieavel diven that the ideal

CrItira.

o Sunlight Direction:

The sunlight is very stronge in summer which rise in the bulding tempreture So

this nroblem 1s solved in architectural design by using n windows that prevent the
- heat transfear between building and surrounded areas but in winter the direction of

sun rays ar¢ perpendicular to building from the east.

3. Relationships with other factors

3 Relation with campus buildings
The site of library is central in master plan in vrder o use hbrary with ail of students
in different colleges; and is near the main packing of university for the outside
visilors.

e [Relation with Hebron City

The relation between university and city 15 a major factor in designing to make a

contact between a sosity needs and the university.the library is similar condition.so it
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must take care in designing the factor of the image of building and its eritira which
must be similar and suitable with the organization of architectural crilrias of hebron
Cily.

oF Relation with Visitors
This library ix nol only for universitie's students but its for any visitors and resarches
and some intresting people, so it must take this point in mind when designing library
and where its place.

¢4 Relation with other Iibraries
1he relation between hibrasy and local and intemnational libraries are imporiant to
improve all services offerec hy library. when starting a design this point are solved by
selection of the site which is close to main roads and university entrance and by

designing @ place which is for international with other library and socites

4.3.2 Design Checklist

[he following checklist eovers the kinds of information that may be needed to
draw up a-aesign brie? It is relevant mainty {but not only) to public libraries.
There are several types of'data or information that nesded to begin the design:
1. Users services
2. Staff services to users

3. Technical services

The tables (4.1) showing all needed information for all types of

the pervious data :

(4%)
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4.3.3 Area Reguired

S L P ot AT AT T T T P T 2 I e o L o T T S 6 O P

Space requirements vary considerabl v, #nd 1o determine the arca needed for
library for each part, it must be first know and study all types of spaces or parts
that Library contain it to analvsis and specified total area of ltrary and all parts

of its. So the following points are the types of area reguired-

I}y Control and counter arcas
2) Reading areas

3} Staff arcay

41 Services arcas

3) Storng areas

6) Other areas und facilites

4.3.3.1 Control areas

i T i i Al T R i S T o g SN g i PR R e L T Ll T e o D P . O

In multi-story or sectionalized libraries such a center or counter area may be
required for each major division, The centers will have three main functions:
Control of the issue and return of books
Bibhopraphical assistance lo readers:

supervision ol user activities and security control.

In larger libranies the borrowing and retlurn counter wall provide some security
control and will be quite separate from the readers’ adviser's desk In very large
librartes the counter may be placed in an entrance Inbby so that the inevilable noise

of reader traffic will be isolated (rom quicter reading areas.

(50)
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The detalled design of the counfer 38 of greal importance 1o the brary
decause of the onitical operglions, which take place thers, When drawings are
prepaved, the desigaer must study them with greal care because vrrors in, planning
counters and deciding the wreas of counter, can affoct the efficiency of contral

system.

. Counters shape

€3 In the smallest Ibrary a single control, Figure 4.2, covers

Eoth 1ssuc and retunt A desk may be used, but & coumter has Ge
= i -
acdvantage that it is at standing height and can have cupbpards

L

=
L3
o3

fitted. This layout has the disadvantage that the inevitable
crossing of traffic routes can be troublesome at peak times

©F The fayout m Figore 4.3 offers more security control and
fewer traffic problems, bul twy members of stall are ECESSary
at all times to operate it

€% This shaps, Figure 4.4, with slight wvariation, 13 the
commonest of all. Tt stuelds the swaff and allows one person to

serve at guiet periods. In larger ibranes, a varation gan b this

shape doubled so that & reserved book and enquiry area can be
manned at guict ames with minnnal staffing, (fgurc 4.57

&F In the largest librames, particularly in universites, the
counter acts as a barrier between readers and staff working
areas. Here the shape im0 in with that of the buildine. but it s
usually straight, (Figure 4.0). In svme umiversity libraries such a

- counter can be more than 20 m long.

> (54)
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-
Figure 4.2 Control cownter far Figure 4.3 Control arrangements for
smail {tbrary at busy nimes stightly larger library
/ m / enquiries
i+ e | [ 7 &=
\ 3 H'l-. l * i Ql @ ﬂ"l_"' ‘
- \ g | |
- A b
T ¥
er‘:@ o
| ! '\\ teservalion
3 i) = \ audic vitagl
iy
>
Figure 4.4 Most common type of Figure 4.5 Vanation of figure 4 4
Conirol counter for large libzary
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Figure 4.6 Tvpe of cantrol counter

preferred in vory large libraries

2. Counters Width

Counters are usually 500 mm wide and sometimes

Also have & 150mm bag rail on the outside of the in counter

4.3.3.2 Readings areas

L s ¥ r e s S T B,

Although reading is a busic activity in Dbraries of all kinds, there {s a

fundamental difference between serious study and casual browsing: entirely di[Terent

space. Allowances have to be made for the two activities, the proportions depending

{

on the aims of the library. Academic librarics will concentraic on serious study but
they will not neglect to use the appeal of hooks in an informal setting o calch the
student’s interest and widen their horizons. In addition, spaces taken by library

readers are given in the following table:

= (53)
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Table 4.2 reader space reguirements

Student Or Creneral Reader 23
Research Worker 3.25%
; Currel Liger 3. 70
Actual Fioor area cecupiod by reader ot lable 0.93 ta 1.20
- T'he total Reading areas are calculaied according o deterimtine the arca of the

following parts
| Structural grid

2. Layout

3. Bookshelf capacily

4. Shell depth and spaces
= 5 Closed —access system

6. Open-access system

7. Shelf heiphts

8. Tables

9. Carrels

10, Card catalog capacity

- (54)
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L.Structural grid

e

Book stcks and shelving systems are rigidly standardized on a distance of
900 mm. Spacing of book stacks. and therefore the capacity of the library, will be
radically affected by the chosen structural grid, and also by the dimensions of the
vertical structura] elements and other facilities such as service ducts. In this building
type, 1f in no other, careful integration of all structural and service slements is
essential,

2.layous

e e D T Ll T T T T

Layout for stucks within a 6900mm structural grid is given in Figure 4 7 and

Table 4.3 lists the book capacity of structural gnds ranping from 5.6 to R4 m.

column ——— = SO ——— L
Kl

: bookstacks < 1380

= = e —— = E=.. |

, B8O
——H Ee—=== 3 ="
1 :
00, | 000, o 500, | joog,
=y B i (N

Figure 4.7 Capacities of book

stacks within a 6900 mm siructural

(35)
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Table 4.3 Book oer209 mm run of shelf

Thildren's hooles

Logn and fretion stook i public libraries g ‘ 201

Lirerature and history, poiitic end 7 ' 20
SLORGILGS
Screntific and technical | & I I
| |’r’r-l’:'|.'iill'T.!lf - 3 .?.:i} [
|
} Lans 4 200 |

3. Bookshelf capacity

o A TR 2 e r i

The capacity of standard 900mm hookshelves to hold books periodicals and
reports is indivated in Figrre 4.8 These shelves are nssumed to be only three-
quarters full o allow for expansion #nd book moveinent The average space

requirements of each type of book arc given in Table 4.4

|E_" = — =1 — - = ""‘\|

! DRy gl i L
B i k - . i '.IF.J wialy |r’_.:_'?c B

-=—‘—|1 |

Tl ]l 2l v N =

ij H i 1 . TR

Figure 4.8 Capuattioy of shelves to

hold books



(Chapter 4 Architeckural sludy o) by

Table 4.4 Bock capacity at various sizes of
siructural prid

3
3
.J‘
A
pi.
3
72 /. 3
' 7.3 725 | 3 10789 |
| | 6 12997 |
7.4 i.36 4 wikn |
) 78 L3 [ o5 11290 |
84 1.68 4 10220 |
6.4 1.2 | g | J4304
8.4 .4 | 3 12297

4., Shelf depth and sprces

Takle 4 5 mves the recommended shelf depth and the average spacing aleng

Yy

the shelf for the main types of book

Table 4.5 Shelf depch and spacing

St L N ] '.... et ! f
opihir (Lehl novels) s b il e |
' (el _ SrN . Y| RS 250
Bound periodicals - - _ 300 230
Over size books ] 3 500 | 300-400

v
e |
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5.Closed —access system

e

- Figure 4.9 show Lhe himitations of various rarrow aisle widths. Anything less
thart 610 mm makes it difficult tc berd to reach the Lower shelves. 810mm 15 the
miniem i a trolley 1s 10 be used,

As space is often at 2 premum, slidhng stacks mav be used. Thess provide for
only ene such 200 mm a:sle for, say, ten stacks, depending on the frequency of use
and the numbers of staff Sliding stacks are penerally confined to the lowsst level of
the building due to the heavy structural load involved. It used on suspended floors

taers are also onereus lmitations of deflection that could cause jamming

2z

(ine

G

Lﬂ-*-..\:'

- g

Figure 4.8 Minimum clearances in shelving areds for various

o aririnder s narroe giries
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Vigure 4,11 Fecommended minima

mopen ~tccesy bovkshelf areas
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Fignre 4.13 Recommended mimmea in

GpsT —tocEss arranged a3 aleoves

conliininy reuding tabiey
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Figure 4.12 Recommended minimz in

Open -@ecess arranged ar alooves
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The easiest shelves 1o aseess are those at the user’s eve height. The nrevious

e 4 12 gves height cnteria for adults. For libraries, such as in schools, ased
Iy by teenagers Figurs 415 should

be followed, and Vigure 416 for small
ren. People in wheelchaizs will need assistanee from staff in cormal librares to
j the fgher and possioly the lowsr 3

e

helves. Ir: Tibrares designed 1o cater partic-
! for wheelchair users, only shelves betwosn 400 and
Id be used
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Most rcaders are expecied to use communal tables, Fipure 4. 17, The desien
paraneiers for these are givenin Figure 4,18,

Inn reference libraries tables are commanly g anEed in rows in arves separate
from the bulle of the bouks. Figire 4.19 shows reading tables for up 1o =igh! people at
a table. Double-sided tables are not popular unless thers is & low sereen (o the
uiddle to ensure 2 measore of privacy. 'Lhe size of table must reflect the matesal

liksly ta be consulted — obviously m aps and BEewspapers require more space.

Fizure 4.18 Mimmnum clearance in
5
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Figure 4.19 Mintmum clearance of

rabies in "r-'r_i_!ri""" D B )
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9. Carrels
T e i — - i = N i " -
= Waere users will require more privacy they ecan be accommodatad in
3 Individual tables. Figure £.20
€3 Dual-reading tables with sereens, Figured 71
CH Open carrels, these can be placed within book sack areas, Fipure
A =y
427 or
&8 Cinsed camrels, Pigure 4.23
| T :
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Figure 4.20 Recommended mining for Figure 4.21 Minina for duad rew ting
eng - person reading tables raies
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Figure 4.22 drrangement for opan Figure 4.23 Eecummended
correds i bockshelf aveas strgrte-person enclased carrel
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10. Card catalog capacity

Bt — e T s Ll

- An essential part of any library is the vatalogue. In the past this was kep
almost invanably in the form of index cards, usually 6 in X 4 in kept captive in
drawers in cabvnets. Seme libranes used paper slips in binders as an alternative
method. The design criteria for such facilities showi in previous editions have been

ormitted, as they are now completelv absolete,

Nowadays, catalogues are kept on computer and this can be combined with
monitoring the lending and acquisition functions. Monitors and kevboards will he
required for all stafl positions, and additional ones for the use of the public. These
can be dumb terminals for a central computer, or more commonly standard
warkstations on a network. Such a network will require a network manaper and
storage for back-up matenial which may be tapes or
- CD-ROMS.

4.3.3.3 Sraff areas

- — - i T AT " .

This area is essential for staff [ibrary to service all kind af library users

Iy Lending and return hook areas

2) Central information area

3) Marager of library (manager room, secreiary
4 Meeting rooam

3) Arrival of material roam

6) Frocessimg mm.'rr-

7} Cataloging and classifing rooms

&) Mawfammance room

W) Internaciomel commmaication areis

Hy Statt entrance
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I. Lending and retwrn buok areas

The area of lending and return book is determined aceording the number of
students or readers thut use library, and it mav be combined with control and

gounters arca.

2. Central informuation area

This areas is used to get some infonmation about the malerials of ltbrary and

all essential information that important to readers and readershi P

3. Manager of library (manger room, secretary,)

Administrative offices should include a combination library's office-trustee
room; spaces for the assistant librarian and a secretary-receptionist: business office;
and ether related office. Workroom areas should be provided for technical
processing. reference. crculation, extension, end other departments, subject

specialists, end supply storage.

4. Meeting rooms

With the exception of the very smallest libraries, much public library should
provide some group mecting space, at least one multipurpose meeling toom. At the
other extreme. a smell anditorium end & series of conference raoms miuy be required
The service proposed by the library together with communitv neads for Ficilities of

this type will be the final determinants.

(65)



2 Wy o S L T | o e R i ST

S Arrival of material room

Van access should preferably be tnder cover with 3 tamp to facihtate Tnading

nd unloading without ifting beawy packages:

I atamp is not possible, a pulley should be fited Tables or mnpacking will
have 10 be provided and, particulathy where satellite librarics have to be served and
transters ol hook stock orennizad, areas of immediate shelving (indusinal shelving
will be adequate) Space for stoning Dacking cases, which may have to be

Reused, for disposal of rubbash, and 4ccess, direct or by hoist, v the

acuessionmg arca will be important

6. Processing room

All Tibrary materials need some form of tregtment before thev are ready for
use by roaders. At the very least books have to be laoeled and letiered, snd althouey
in very small libraries this can be dope in the gemeral worlgoom, 1 most cuses there
will need to bea special slace in the fow line for this work. Ttooks may have 1o be
lackeled, laminated or strengthenad, and this may call tairly heavy (and therefore
static) machinery. In the larpest libraries there will ha 2 bindery; this will require

veny heavy cquipment and will be laid out on the lines of 4 small lactory

7. Cataloging and classifving rooms

The Tavout of these sactions will depend on whether the two Processes are to
be carricd out together or separately
Ihe architest will Know about the recommended allocation uFspace per olfice
worker but it must be emphasized that vataloguers need space not only 1o work on
thies books i hand Dut also for the laree number of bittliographical tools they wse in

- v . -
e eraft 14 m* per cataloguer is & reasonable uverall figure
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All the present sendencies zre tawards o reduction of the attention paid imany
single library to the tasks of cataleguing and classificarion because eertralized
mformation cat now be supplied through computers in tape form For this renson
alone Hexibility in planmng becomes wmore important, as docs the sitting of
accossivns, cataloguing and classification in a single large area where space saved oa

one process can be uszd for ancther.

8. Muintance room

I large cstablishments thers will be a workshop for those who have to
maintain the claborate service machinery, but in a small library if thers is & caretaker.
timdyman who bas to “make-and mend™ then he should be provided with the Space
and the cquipment 1o do his work propedy. Benches, wol housing and slotaps for
materials will be needed, as well a8 space for the inevitable chairs awa g repair. e
many libraries broken chatrs aze piled in odd comners where they wre a hindrence ard
may bea fire hazard,

Cleaners will nged space for storing (ralerials as well as for vacuum
cleaners and brushes (which can be tall). There shuuld be a sink where buckets
can (e Nilled and diry water poured away:

Waslhasins shoulid never be used for either pupose. These provisions should
be:made mn each major area; cleaners o ofien have to haul buckeis of water and
cleaning matezials for leng distances because these operations had not been thoushs

out at the planning slage
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9. Taternational communication areus

A requirement often met with is a committee or boardroom for occasional use by
the authority. Although this will increase the overall allocation it can hardly be
grudged by the authority and moreover, if’ the reom contains shelves il can also
become a “special collections™ room or be used for seminars or as an occasional
olfice. It is very useful to have at least one room, which has no specific function at

the outset, a need will certainly arise. even before the opening takes place.

10, Staff entrance

This is always necessary. It should be approachable by a well-paved pathy
there should be facilitics for staff car, motorcyele and bicycle parking. preferably

separate from the public provision, and under cover,

4.3.3.4 Services areas

Far e S i A A

These areas are divided into four main areas:
w 1 Viewing aveas
2) Networking arcas
3} Photographic and printing areas

4} Lecture rooms

v (68)
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1. Viewing @reas:

e e

o - -

Lt al % C e

Although the technology moves o all the time, it leaves 15 demrtuz in ils
wake. A5 many librariey are archive depasitorics, they will nesd to be able to access
many ebsozte forms of record Tn particulsr, microfonn readers and printers ol

differsnt types will be needed, 5ot must saved arcas ta wee this facililies

2. Nmmrfmfn areas

Tal L U P nr A L A W e 3 = i i

Much information is readily and olten cheaply available threuzh the Internet
and other network facilities. Apain, the same

Workstauons may be used for this purposs, although ey will nged fo he
fitted with an approprate momitoring and metering device to ensure that any fess

v attributed.

mcurred can'be correct

3. Phota eraplic and prin fmg areas

AP e [ P S

Ll - r T L S e

The range of work i this Tield can vary from the dry-copier. which requIres
little exvept the space on which it stands (plus an electric power point). to a full
photographic lahoratory complex emploving many stall Any library holding lurge
uneifor fragile material, which may have to be photocopied. will find that no sinple
machine will gegnomically do the whole range of wwik. Camera machines need
professional photographers and i ane of these 1s 1o be employed then huis work must
be scheduled so that fus tine s used most economically. Unless ke is piven non
prafessional assistance he will nseessarily spend valuable time on tasks below his
capatihity (and salary level) A Jarge library therefore may nesd a full photographic
cepartiment; the tasks to be carpicd- outhhave 1o be E['-.'!Edui-;:!.l:i, and operation
moverierts visuilwed (preferably with the assistance of & professional
pootographer). This information wall be handed to the architest who will plan the

appropate araa.

(69)



Ll o ATCMERIVHT ST OF Ll

This is the theory: i actice [ believe that theze are three sreas for which <he
arcaitect 15 ot the best person to produce & lavow— phiottzmaghic department, the
librasy bindery and printing departnent. In cach case it is hetter to have the layout
designed by the professional conserned. preferably the one who 1s 0 o the

deparimant.

4 Lectiire r QOIS

e, oty e . RO 0 5 — e

Many libraries of all kinds nesd rooms for meetings, lectures, play-readings
and simlar community activities, often in the late eveni ngs when the wiain library
services have ceased fer the day. ‘[he rooms may need sepurale appreacncs lrom
outside the building and special arangemen! must be made for seeumitv and public
safety. Public Javatorics may have to be asseciated with these TOOms and in some
cases cloakrooms, manned or unmanned. In the latter case the possibility of key-
operated Jockers should be explored. The County Librarics Section of the Library
Association suys, “Lecture rooms [in public braries] as such, are not recommiendsd
tor communities of under 25000 population”™ and gues on to recommend Hexihil Iy in
the fitings of wain rooms of small libraries so that these can be adapied for lectures

after library hours. Many Tibrarians wall disagree strongle with this jdes

4£,.3.3.5 Storin o areas

L A e “orr e o A A = e o -

“here is no doubl that in mest libraries there will be a continuing need Zor
aceommodation of conventivnal books for soms tme to come. S0 il must be t

siesrgn area for storage b vui 5. boolkshelf tahles and any another materials,

(7t
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4.3.3.6 Other ureas

These other arers are for bott stalT and readers 10 se Shal- the folluwing
poitils are some of mam important arens:
1) Trilats avea
21 Staies

3} Elevators

4.3.3 Car parking

L Ll i L L L i e

- " bl

e

A clear parking policy for each dreu is an essential when starting to any

design or project

There are no statutory requirements and [ew puidelines for the seale of
varking provigion In appendix (B) Table (4-6) gives recommendalions, Hut zach
specific case should e exarmined o determine sxpected FEqUircents.

Once the scale of pruvision has been decided, the form will depend on the
stz and the shape of available ares. and also on the type of velivles expected

S0, we must take in our mind, car piarging spaces and number of car
required lor university brary are delermiined and collected in appendixes () which
shiow the number of esr nzeded for every building in a campus including libracy

ouilding

L
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There are some functicns that must be consicered i cesizr. The most

important one Js slope of the rain on the rool snd mside the foors, and the othe is
the fire profection that it must Lo suve eTiergency exil and the Iast furction i lighting
i library.

The [oliowing points are the parls of (s section:

4 ] Water Dramage
4,4.2 Fire Pretoction
4431 kg

4.4.1 Water Drainage

s L L ._wmmqn..=mmmm.,mn,m=m.

We considered some solutions for this problems for libwary, where we
divided the slab library roof to seven parts, so some ranges were made with
slopes which leud he 1ain to gutters which installed 1n various positions as shown
in Bgurs (4.24). This way 15 the most effective one to deal with the rain, and 1113

cheep in comparison with other ways.

For Stares and elevators roofs, the drainage syslem expends on dramiee the
water to the main rool of librery and to pipes S0 a sloping area designed to cover
this distance and the slope lodes the watesdpa gutier next the passuge [o corvey the

water gutside along the pips which vome from the roof.
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4.4 2 Fire Protection

T T i e AT o o

When destgning 2 building with fire salety in mind, rartieulariy sase of
esvipe, i1 18 imiportant not {o forge! the neads alsa for usabitiy and security. T the
fire measurey are seen 10 be too anerous, The following subsections are VETY

Important soints o desien o building resiss the fire hazaed elfeots,

4.4.2.1 Principles of Fire Protection:

specific recommendations relating to pericds of fre resistance for specific
ases, structural clements ete are given i vanous codes only some of which are

plered L here:

&F Uniestricted geawth and spread of a fire within a building that will
cause exlensive damage and may result in its eollapse.

(23 Rapid spread of fire aeross surfuces within the burlding, ignition of
adjacent fuels, means of escape prejudiced,

(8 Spread of fre, smoke and hot gasss in a burldine through ducts,
voids imd shafts affecting the means of escape, access [or firefighters
and causing extensive damige to decerations and property.

3 Spread of fire to adjacent buikhngs affecting life safety and
propenty,

& Loss of contents, dismuption of wor, loss of tradefroduction

A.4.2.2 Influencine Factors

The ait of fre precautions wathie & butlding i= to inhibit the growth anmd to

exiel the spread of any five. The influencing factors are;

(74
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C¥ The sive of building — arey, neight vilume

C8 1he layout and configuration witkan fie building

2 The uses aceonunodated, and the requirements of the Coclpants
@8 The construction materials, linings and cladding

&g The tvpe of consrruction

(23 The services installed

(% The furmituse.

4.4.2,3 the precautiony are:

% Protection of load bearing structure to preven: unimely callapss,
limitation of cnlnhiﬂli'hﬂit_? ob key structural elements

8 Adequale and approprate provisions for means o Escape. Access
for fire-fighters up to and through the building to reack the seat of the
fire and promptly extinpuish it

3 Compart mentation and separation to restrict spread of fire,
mamtenance of these by proteclion of Opunings, fie stopping and
Cavily burigrs within concealed spaces

% Safe inswllation and maintenance of services, heat-producing
squipment and user cqupment

@3 Separation of different uses 1o profect for exam ple, a qisk to
sleepers fim commercial uses

3 Einclosure of Righ nsks with Dre-resisting construction to protec
adjacent argas.

©F Active (re-extinguishing installations % detect andfor contain fre
in {5 early stages and restriet its spread and growth

&4 Limitation of flame spread av selective ues of matsrale.
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3 Frreqesisting sxtermal walis andfor space separation fo fievent
spread of fire W adiacent properties, protection of o PEInEs 13 extertal
walls, hmited fame spread across external walls and ronls, use of
nswiation with limiled cembustibility to restriet ignition und sproad,

Cf The provision of nalwal or mechanical ventilation, smeks
extracticn and'or smoks contrel measures to fooilitate means of escape
and Orefichting

&2 Manageren! (ining ang procedures for evacuation, mamtenaice

of fire precautions, =isk analysis, management policy,

4.4.2.4 Fire Protection Methods:

The requirements for fire safety or methods for fir protection are:

L e LT P

I' HE:l:-.Eﬁ:.i‘gr_"_-.{J ."-'-cnlfir'ﬂﬁ_'hi
The butlding shall be designed and constructed 50 that *here are inenns of
cscaps in case of fire from the buldiug to @ place of salety outside the building

capabile of being safelv and sffectively used gl a1l material times

bl MR

i T nhibit the spread of fite within the building the intemal linings shall
C3 renisl the spread of Same over their surfaces; and
& have, if ignited, a rate of el Telease which 1= reasonable in the
clicumsiances,

b In this paragraph “internal linings’ means the materials liting any

rartition, well, ceiling or other intetnal structure

5. TGRS e

a- The building shall he desipred and censtructed so that, in the avent of

(76)
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fire, its stability will be mamtained for a reasonable period,

b- A wall common o two or more buildings shall be designed and
constructed so that 11 resists the spread of fire hetween thags buldings. For the
purposes ol this subparagraph o house in a terrace and a semi-detached house are

cach to be treated as a separate building,

¢- To inhibit the spread of fire within the building. 1t shall he subdivided with
ltre-resisting construction 16 an extent appropriate to the s1ze and intended uss of the
building.

d- The building shal] ke d esigned and constructed so that the unseen spread

of fire and smoke within concealed spaces In the structire and fabne is inhibited.

a -The external walls of the building shall resist Lthe spread of fire over the
walls and from one building to another, having regurd to the height, use and
position of the building

b- The roaf of the building shall resis the spread of fire over the roof and
lrom one building to another, having repard to the yse and position of the

building,

S

e

a- [he bmldmg shall be designed and consiructed so as provide fagilities 1)

assist (irefighter in 1he prolection of ife

| =3 |
=
w

b- Provision shall be made within (he site of the building enable |

appliances to'gain access to the by Iding.
%

(77)
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4.4.2 lighting

o F ot ot e

L

Choosing the best lighting lor » livrary is e particitiarly complex probilsm
hecause the lighting has 1o do several entirely different thimps
1. to ailow reading fo take placs ia comfort
2. wcontribute to the litermal appearancs of the buildings

loa lesserextent

4. to the external impact upor the passer-hy.

or each of these there will be available arfificial light, which is catirsly

J
controllable, and natural light which i3 very much less controliable. Basquss the
human respouse Lo light 18 largsly subjective, or al any fate conditioned. there are no
absolute standards by which success can be judged and the Librarian®s exXperience can
be as sourd & guide as the architect’s, Even a specialist Lighting consultant will be
expeil on the best methods rather than the most aceeptable resulis. -

L sole fhe lighting prebiem m the library @ there are two aspect we can contral that -

natural lighting and antificial lighting

4.4.3.1 Nutural Lighting

Any plan lor patural lighting depends upon the architect's idéas an

ferestiation. Matural Iight is free, but 1t has thres great disadvantages:

I Whetker through wall or roof, it inpuses severe resiricHons upon the MNexihiz

and economic use of Noar and wall space.
L8

=]

2, I'rotecgon has to be provided against the concomitant heat, eold and plare: this
can e exiremely sxpensive. Window glass trensmits not only light it heat

Solar radiant heal csn be partially deflecied and it ahsorbance and

(78)
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tranamittance reduced by the msiallaton of specizl glass; meny altematives
with varying properties are on the markget but inevitably they will add to the

COsL.

3, There are enormeus vanzalions (n mtensity; a clear summer day can be twenty-
five tmes briphter thar @ cloudy wimter diy, and us the homan eve is very
sensitive o chenpe, vanaton of a tenth of this amount w unacceptable n
continuous reading conditions. Also the cenlinuous change in the angle of the

light, although predictahle, 15 often disturbing 1o the serious reader.
In this project jto sclve Uis problems and to sse a large amount of natural

lighting the aluminum glass windows are used in two elevations of libnary front

and side clevations, for reading darcas espeeially |

4.4.3.2 Ariificial Lighting :

At present the most vsual form of zeneral lighting for reading areas consists of
Fruorescent Hghbts receszed miv'a false calling and covared by diffusers, I'hs effect s
bright, elTieient, cold and rather soulless. Ameng the sdvanlages are fexibility,
comparstive ¢lesnhness (and thercfore cconomy of mantenancs) absence of
shindows and low consumpton of cumenl

The architect will certainly wigh to vary the lighting conditions in dilferznl paris
of the building ir erder o indiwale changes of envircnment and 10 add sparkle and
fnterest. Clombmaliens of lghting wall bean wmportant part ol g aesthetic concept
and he will break up regule and mither [t functional Lghung by spots and
chiandelicrs. in doine g0 ke must cunsider carefully the effect which these lizhts may
have upon serious readers and must design and position them 1o avord glare: Tighting

filtings exfst to provide adeguate wisibility and to add to the attraction of the biniding,

but only in exceptionzl tases should they draw attention {0 hemseliyey

i :_ F ﬁ"& I__ _1- . i i s ;
This sechon 15 1n appendiz (C) which 13 analtachment with this project

(79)
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CHAPTER

STRUCTURAL STUDY

he siructural design of library will be discussed in this chapter to find

solutions for all members, all elements of a structure are reinforced

concrele

According to ALCI code, the structure must be designed to resist and meer
the required sirength and serviceability,




Chapter 5

Structural Study of Library

Thete are few requirements that inust be laken as a case of a library design.

3-1-1 Cracking

Conerete, or ripid, structure are made from a mix of purlland cement water
and aggregaic. Concrele siructure have 2 long life and require little maint=nance,
Concrete 15 gencrally laid as a single thick layer dirsctly aver a base course, Concrete
is usually laid in long sections er slabs of varying length. Metal bars or dowels
mssried into the edges of the slabs to connect the joints where one slab cnds and

another bagins.

Conctete is & stong material and can withstand compression, but it has @
poor tensile strength (resistance to being pulled). When the ground undemeath
expands and contracls from seasonal or weather changes, the concrete becomes
prone 1o cracking. Cracks can ceeur at or near the joints where concrete slabs mees or
on the slabs themselves, Deep eracks can allow the broken concrete slabs 0 move
upward or downward, creating an uneven slab surface. Metal bars or dowels inserted
between the slabs help hold (he slabs together. Reinforced concrete contains steel
bars or mesh imbedded within the conerete layer. The steel helps hold concrete
logether over time, even if cracks occur. Unreinfbreed concrstz mav be used when
cost is a factor, or where weather conditions are more mild. Unreinforeed slabs havs
several shallow grooves cut iato them, allowing the concrste to crack at defined
pains, The eracked slabs are kept in place by pressuie and by the grainy texture of

[he concrete itself

(82)
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In ACI code, shrinkage and temperature reinforcement is required 2t right
angle 1o the principle reinforcement to minimize cracking and o lie the structure

together to assure its acting as assumed in the desipn (1)

5-1-2 Fire-Resistance Requirements

The provision of structural fire-resistance requirements in building desipn
and building codes is intended primarily to ensure building integrity for a certain
period of time under fire conditions and to permit evacuation of becupants and accsss

for hirelighters

To mect fire-resistance requirements specified in building codes. the fire
resistance of individual building elements has 1o be derermined. Ofter, subjecting
specimens to costly and time-consuming fire tesis does this. Recent dove opments,
hiowever, have made it possible in many cases to caloulate fire resistance using
mathematical models. Developed to simulate the hehavior of building clements
exposed to fire, such as beams, columas. flovrs and walls, these models make it
possible 10 predict the fire resistance of most building clements for a wide range of

practical cenditions.(5)

The fire-resistance class for concrete structures can be achieved by
choosing the value of conerete cover for constructive measure. Isolating heal and
praventing it from reaching iron is achieved by using the concrete cover. Both iron
and the concrete cover have the same thermal expansion coefficient ( at). The
strength of the iron is reduced and as a result members suffer from weakness. The
building has been designed in such away that the member would not be exposed to

heat for a pertod of 90 minutes,

(83)
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The sirength of a structure depends an the strength of the materials from

which 11 1s made. For this purpose, minimum material strengths are specilied in

standardized ways.

Actual material sirengths cannot be known precisely. Structural sirength
depends, on the carc with which a structure 1s built, which in tum reflects the quality
of supervision and inspection. Members sizes may differ from specified dimensions,
reinforcement may be out of pesition, poorly placed concrete may show voids, ete,

this can reduce the strength of the structure.

The design strength provided by a member, its connections to ather members,
and 1ts cross-sections in lerms of flexure, and load. shear, and twrsion is taken as the
nomunal strength ealculated in accordance with the requirements and assumptions of

ACI-code.

3-2-1 Strength Design Method:

mm:-‘wmtrrmmm'i';"p"*m— e

n the strength design method, the service load are increased sufficiently bw

Factors to obtain the load at which failure is considerad to be (immincnt),

This Joad 15 called factored load or factored service load The structure of
structural element is then proportioned such that the strength is reached when the
factored load is acting . The comnutation of this strength takes into account the non-

liner stress-strain behavior of concrete.

(84)
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The strength design methed may be expressed by the leligwing

Provide Strength > Regwired Strenpth to carry Factored loads

L ‘b'

DAL, 2 M, Bending Moment
DP 2P Axial Foree
DV =V Shear Foree

Where the provided sirength 13 computed in aceerdance with rules and
assumphion of behavior prescribed by & building code and the requited strenoth s
that obtatied by performing 4 structural analysis using factored load

he provided strength has Beso commeonly referrad 1o by practitioncis as
(ultimate strength) , However it is a code defined vaue for strength | and is not
ticccssarily (ul hmate) in (he secse of bemng a value Above which 1t is impossible to

reach

Tke ACIL code uses a conservative definition of strength thus the modifier
(ultmate} is mot appropriate when (he strepgth design method is used . Lhe
companson of provided streagth with required stisnpth (that is. axial foree o shear
or bending moment caused by factorsd loads) docs noi uuply that sny material
(ywlds) or (fails) wnder service load conditions

In let, a1 service loads the bahavior of the straciure is essentially elastic. The
use of the team {imminent) under factored loads is only a device for establishing

-
adecueie safety paramelérs
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5-2-2 Safety Factors ;

Struetures and swructural members must be designed to carry some ressrve
load above what is expected under normal use . Such reserve capacily is pravided to
account for a variety of factors that may be grouped in two peneral categones

L - Facturs relating to overload.

2 - I'actors relating to under strength .

The purpose of a safety provision is to limit the probability of failure and ¥ar
permit econumical structure , obviously , if cost is no object, it is easy 1o design a

siructure whose probability of failure is nil .

Table 51 Over Load Factor

[ive load =7

Table 5.2 Lnder Streneth: Faciors -

I T R
' Flexure 0.9
Shear 0.53
- ) — —_—
Camipiression , spirally 0.75
ainer (.70}
Plain Concrele _ {63

(86)
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5-2-3 Design of Selected Member according to ACI Code :

Design of members for flexure and axial loads s based en satisfying the

application of equilibrium and compatibility of strains

5-2-3-1 One-Way Ribhed Slab :

Any structural system consists of various elements such as slabs , heams ,
columns and footings .These elements are combined in various wavs fo create
structural systems. The types of flooring systems are the one way and wwo way
systems, in this project the (ype of flaoring svstem is chosen (o be orne-way ribbed

sl2b oaly.

In the selection of fooring system, the designer should take inte account

various circumstances such as

1. The wpe of huilding, and the use of floor.
2. The dimension of existing panels,

3. Economical considerations,
4.

Availability of workmanship,

h

v oerviceability requirements.

‘The slab system is designed a3 ribbed one-wav slab,

To seicet the dimensions ol one-way ribbed slab, slab thickness should be

lzken into account, where slab thickness must be sufficient to control deflection in

(87)
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addition to strength requircments.

This table 5.2 gives minimum values of slab thickness required 1o control
deflection uccording te AL code if there are no non-structural membors that may be

dimaged by excessive deflections,

Table 5.3 Minimum values of slab thickness

Both end ptiEEel
i D A Cantilever
= supported CORLnUGUS CONRUOUS
Solid one way .m.'a.';i 130 | 1L94 | 128 10
Beams or ribbed ‘ . , :
1./16 L/18 5 L/2] L8
slab

However, when the depth of siab cannot control dellections, dropped beams

are used , since these beams increase the ngidity of the slab,

For one way ribbed slah:

H min = [J18.5 (one end continuous)
Hmin=53'185

Hmin =28.64 cm

Take Tlmun=30¢em

Widih of rib (&, ) (s grater than 10 cm.

Take =12cm

(58)



il _ bvacinral Siuds of Library

3-2-3-2 Beam

Beams are structural clemenis carrying transverss loads (that ciuse bending
moments and shear forces along their Tengih) from slalis and tapsfor them to the

trders or directly to the columbs.

There are two main kinds of beams are Eanged or rectanpular aceording to

shape, szotions having reinforcement only in the fension side are called sin ity

reinforced section but sections having reinforeement in hath tension and CIPIEssIol

side are called doubly remlorved seotion:

Usually in ribbed slabs, the beams have the same height oF the slab are numed
hidden beams, they are designed as rectangular beam for both negalive and positive
moments

Semenmes, the depth reguired o control deflection s grcater than the depth

04 slub 1n which case dropped beams can be used [n this project where the depth of

stab cantrol the deflection, hidden beams are used in the desiam.

In fexural design, the preliminary dimensions are assumed 1o be the achial
dimerions since the calen|ations approximately vields the sameé dimensions

All sections [ur pustiive and negative moments are rectangnlar sections.

The follawing birps are used it the desien process: -

| - The nepative and positive momants are ca’culated
7 - Thenorairal fexvral strensth M is determuned.

3 - Blrength coefficien] ol resistance ®n is caloulate:d

(&9)
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4 - Ratio of reinforcement arca to gross concreie area is determined and compared
with maximuwn ratio of reinforcement from table (5.4 ) o know il section needs

doubly or singly reinforcement.

Table 5,4 Maviruon reinfarcement ratio

HH‘J MP&
35[' MEa
f-lI]L'l Wd

00361 | 00436 |
00293 | 00326 | 00354
0244 | 0.0271 0.0295

TR
2

[2800Kgfiem’ | 0266 | 00319 | 00372 0.0410 | 00444
3500 Kgliem® | 0.0197 0.0236 0.0276 (.0304 00330
. 4200 Keflem® | 0.0153 0,0184 0.0214 0.0236 0.0256
I

Beams design Data :

1! =30{MPa)

j:u _4EG(J.1__Q"‘I.IH}

(90)
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3-2-3-3 Columns

Columns are compression clements, failure collapses of the adjoining Noors
and the ultimate total collapse of the entire structure. Thus, extreme care neads to
Columus are vertical compression members that transmit loads from the upper Noors
to the lower levels und then Lo soil wough the foundations Since be m column
design, with hipher reserve strength than the case of heams and other horizontal
structural elements, particularly since compression failure provides liltle vispal

warning,

A column has been defined as a member used primarily to support axial
compressive load with a ratio of height to least lateral dimension greater than 3 .

all columns are subjected 1o some bending moment, which may result from: -

=

Unbalanced floor loads on both exterior and mtertor colwinns

- Eceentnic loads such as crane loads in industrial buildings

L]

Lad

Lateral loading such ac from wind or earthquake.
Tn our project we consider the column s unloaded by bending moment foree

Reinforced concrete columns arc principally of two types classified
according to the manner in which the longitudinal reinforcing bars are
laterally suppnrréd: -

1~ Tied columns : usually square, rectangular and circular in shape

-2 - spirally reinforced column, usually of square or circular shapes
one in which the longrtudinal reinforcing bars are arcanged in a circle and

wrapped.

- : (91)
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The ACI code classifies columns according o their Sehavior in wo main
types:
- 1. short columm: - 15 the colisan ‘hat reaches ite ulimate
compressive strenpth before buckling zales placc.
2. Long :.‘E:-hm'm:- is the column whese sirenoth Is contrelled by
cucihing .
(ex : buckling taxes place before the column reaches ils ultimate comprossive

shrengti).

FYor design the column (axially loaded)

== wihers T D =10.50

O1< p=0.0R8
B, ey =080 85 77 (4 — 4, )
A =axh EIosh aren

Ay =praxh areaofsieel

& e dimensions of colimn

Tie Design
. Tie ® 10, if  bat < 30 min ACT (7.10.5)
Tie @ 14, of < bar > 32 mm ACL.{710.5)

Ties Spacing Desivn -
P«ﬁ%ﬁgmn of the following spacivg is control -

16 o,

Least dimeasion of column
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5-2-3-4 Foundation:

DButlding loads are wransmited by columng or Seaningr walls (Shear walls) to

fonndation, A foundation is the lowsr Par of & structure which tranemits load to the

under layiog seil without caustng a shesr fulure of soil orexvessive seltlement.

The foundation is classified as shallow and cecp foundation according Lo the
depta of construction. The st: sty ef foundation depends upan the safetv of a soil
against -

(a) Shear failure

(b) Excessive setiiement.

The main purpose of foundations v -
1} To distrivuted weight of super structure to the deap sotl layer.
2} To prevent deferential settlément dus to ineven Fressure distibution.

3) To increase stability of Supsr structire by preveating overturning fuilure,

Site exploration must te made o mvestigate the type of suil or tock in the
builthng site, the main ohjectives of site exploration: -

11 To deterimme safe bearing capacity of soil.,

4} To determine the finmdatien depth.

3) T'o select the most appropeiale and economical type of foundation.

The allowable Licarng capacity of soil 1s ass uming (o = 3.5 Kofen2) |
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Tvpe of foundation -

Most building fosting may be classificd us one of the following tvpes -
1 - Isolaled spread footings under individual celumny, these may be square,
rectangular or circular i plane .

2 - Wall footing |, ralher fats o stripped, which sugoort bearing walls.

2 - Combined footing support twa or 1more columa loads |

4 - Mat loundation which is one large continuous footing sugportivg all te
colwnns of the stiueture, this i3 used when s0il conditions iTE DooT

3 - Pile cups, structural elements fhat e 4 group of piles together.,

Foundation Desivi

1 - Footing Area :

assume depth of he footing (1) and compuie

. Service Loz

. Footing Weizght
- Earth Pressure
. Total Weighs

Area (A) — Total Waight / Soi] Pressuic

2= Shear Strength :

. Check this depta for one way action |
o £
W ' Area
¥
¥, =P, xdx it

When No shear reinforcement is used -

¥.= I_ f.!'.;r-'.’:'.,,u:

TS

(94)
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I I |r.f‘a' 7
£ EI‘J_!: i

EIIF}:_ = _f,-"" DH"

Check this depth for two wav action {proching)
V= Py ()% ()= (a4 difh+d) )
When No shear reinforcement is used -

ot S
V< 1 == Lirpg
L G -

= Mba aNITE
4 :_| _|_"£ |'\'I.'fc #ﬂu
1218 /d |

V.= ; v.f. The minimum 15 control

‘-T-} |I ). > I'.

i

3 — Bending Moment :

" s W o <
. I ST - e H
Mu=|P_ %I K| =% | | J_;[ = : |
\ w2 2y 2 2y
M
Mn— —
E
Nedir
Rn —t .I =
B
Reg 4,

4 - Develapment Length (* ) :

5 - Dwell Rey.

Minmmum Dwells Reg, = 0,005 (a)b)

(95)
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5-3-1 Balanced Conditions *

A balanced strain condition exists at cross section when the maximum sain
at the extreme compression fiber just reaches (0.003) simultancousty with the fizst
vield strain ( £, / &£, ) in the tension reinforcement . The reinforeement ratis (b}
which produces balanced conditions under flexure depends on the shape of the cross

section and the location of the reinforeement (3)

Maximum Reinforcement Ratio ( » max) for beams

The maximum amount of tension reinforcement in flexural members is

limitad 1o insure a level of ductile behaviaor

G- =075, ACI 1033

Minimum Reinforcement Ratio { ' min ) :

Loy

Lhe provision for a minimum amount of reinforcement applies to heams fos
architectural or other reasons are much larger in cross section than required by
sirength considerations with o very small amount of tensile reinforcement . The
computed moment strength a reinforcement concrete section becomes less than that
ufl the corresponding plain conrete section computed from modulus of mupture

Failure in such a case can be guite sudden |

The minimum reinforcement =atio is .

(94)
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1.4
E P =~ bus not less than
s AT
rid) 4 ‘Ir-—l

3-3-2 Design Assumpltions :

The strength of a member computed by the stremgth desion method of the

cade requires that twe basic condition be satisfied
1. Staric Equilibrium
2. Equilibrium between compressive and tensile force acting on the
cross section at nominal strength must be satisfied,

Design For Bending Moment :

The dimensions are limitted by the architectural drawing = The procedure 1o
be used in the strength the design ol reclangular sections with tension reinforcement
only involves the following steps

- | {i
- - Compute = —t
0.85 7
: d i 'j‘,
2- Compute S
hel®
f ‘.I
3-" Compute JEB—{ 1= s
“_a i "5| Eie )
~ 3 Compute A = phel

5- Seleet reinforcement and check the static equilibrium and the ecullibrium between

compressive and tonsile force acting on the eross section ar nominal strength.
C=T

i
- ea—
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then
NES £k

il

(Cheek the stee] is yvield or not 7

! T
X=— whete
g

A, =085 for 7 <30MPa

/ 5
" é

My iy = (CeJor (T 4 - 2 |

=)

Check :
M

; e
o et ) — “'r-rulr--.l-..“ o]

5-3-3 Shear Strength :

High shear strength on a beam results in the formation of inclined eracks. Tn
order to prevent the formation of inclined cracks, transverse reinforcement (known as
shear reinforcement | .

In the form of closed or U shaped stirrugs 15 used. Nomally in the vertical
direction tv enclose the main longitudinal reinforcement along the face of the beam,
Shear Reinforcement :
. The shear reinforcement in abeam can be of three different kinds ¢

. wvertical stirrups
- 2, bent-up bars

3. combination of both (1) & (2)
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A basic requirement in reinforced conercle construction is thar three is

adequate means  for transfer of the farce in the reinforcement to the surrounding
voncrete, This fransfor may anse from the adhesion 4t the surface argat of the
reinforeing bar as well as from bearing of the raised fibs, or "lugs”, of the deformed
pars against the concrete. The interacting lorue preventing shp of the longitudinal

bars relative to the surrounding conerete has traditionally been referred to as bond

The more common failure mode 15 “splitting” of the surraunding concrete
resulting from excessive bearing of the eeinforeing bar deformations against that
concrete In this case, the development length is roughly proportional 1o the bar area,
~inee splitting depends on the ability of the conerete to resist tension. favorable
condition are increased concrete cover and larger spacing between bars, as the
confinement capabilities of any ties and stirrups.

The moment strength (capacity) of a beam 15, therefore. a three dimensional
relationship involving not only the cross-sectional properties at a location along the

span, but also the embedment lengths of the stee! bars in both directions there from

Develapment length for bottom bars -

=1} .
L= -.';_.-: axﬁ.-i[::",,] for th < 20mm  bars
21.| .-'
51,
I, = ___r-i_cﬁ.l[g; } for  ©=22mm  bars
Bairr ¥
Ve

Development length for top bars
LiE03% L,
h‘-f.‘_ + ¥

e
7

x .|;

(100)
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where : L - Clear spacing between supgorts

Farli retaining walls are required for a varicty of uses in many civil

engineerivg schemes; to retain the lowes portion ol embankments and cuttines.
arcund the perimeter of leveied sites, wing walls o bricges, bascment walls to

buildings, etc .

In principle, o reinforced concrete retaining wall consiste of 2 vertical
cantilever wath a base to provide stability against gverturning. The base should alse
Incorpurate some means of preventing the whele wall from sliding forward unde
load.

The design method divides the load idea in Iwoe categories, the service dead

o

and live loads (or dead loal and live load effects). and in the design a constant luad i
taken into consideration , Loads that act vn structures cin be divided into (hree broad

categones dead loads. live Toads, and envitonmenta] loads

" The design loading or a structure is gencrally specified in codes In ecncral,
L

the Sguctural engineer works with two types of codes: general building codes and
design codes General building wodes specity the requsments governmental hodies

tor menimum designe loads on struetures and minimum standards for construction

i these codes reference 15 ohten made o desizn codes, whers more detailed

techrical standarils are established fof the aclual stmctural desien that codes provide

(10

[ e
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only a general pwde for desion . The ultimate respenmbility for an appropriste

judgment lies with the structural engineer.

A-sructure is penerally sulijected to two tyvpes of lvads; dead lvads and live
ioads: A bnef discussion of tiese loadings will now be presented to llusirate how

ane must considar ther effects in practice.

3-6-1 Dead loads -

i-.urnu:lr‘h'-;rv-u-r.-run.-m.WJ-MM-'.'..-.-..;:;r.'r\.rr-r.-rp-d#nrrﬁrrrmtﬂmm;w}wrn-w,rm-awm}.mw-:-:—m.r”.

Dead leads consist of the weights of the various structyral members ang the

waights of any objecis permanently attached to the straclure

Henee, for a bailding, the dead loads includs the welghis of the columns,
beams and girders, the floor slak, roofing, walls, windows, plumbing, electrical
frctures, and ather miscellanenus attachmcnts.

The actual design of a structure begine with those elements St stumected (o
the primary leads that the structure 1s intended to carry and procesds i sequerncs 1o

the various suprorting tmembers until one reaches the foupdation.

Thus, a building Hoor slab would be designed first. Sollowed by the support-
ing beams, colunms, and last, the foundaution fooungs, Decause of this sequernce, fhe
fietual weight o the slab will generally not be that rxpastant mthe design ol the stab,
h{m%t*t:} ar accurale estimate of this loading becomes important when designing the
supporting  beams. Likewiss, the ]J{mm weights are generally neglecied in their
design® howewer, several beams supported by 2 smgle colwnn may require an

accurile estimate of thair weights for the designof the column.

(102)
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5-6-2 Live louads:

- et R s

5

Live loads can vary both in their magnitude and location. They may be caused
by the weights of objecls temporarily placed on a structure, maving vehieles, or

natural forces,

The minimum live loads specified in codes arc determuned from studying the
history of their effects on existing struchires. Usuvally, these loads include an
allowanee for some protection against excessive dellection or sudden overload

Various types of live loads will now be considered |

3-6-2-1 Building louds:

The floors of buildings are assumed to be subjected to uniform live loads
which depend on the purpose for which the building is desigmed, These loadings are
generally rabulated in local, state, or national codes. A representative example of

such Joadings, tuken from Table (3-5) in appendix.

5-6-2-2 Wind loads:

In the casc of library building by this we mean. Joad which may result from
the wind force. The process of loading the wind — foad kill s shown when we
design the shear walls. Shear walls are members used to give the structure the
required stability apainst horizontal loads and consequently the building wont move |
Stairs have shear walls, and these shear walls stabilize the building and resist (he
horizontal force | these ‘stairs wall be reinforced aceording to the desipn of shear

walls.

(103)
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5-6-2-3 Snow foads :

In some parts of the country roof loading due to snow can be quite severe and
therefore protection against possible failure is of primary concern . Desipn loadings
typically depend on the building's general shape and roof geometry, wind exposure,
and location Like wind, snow loads arc generally determined from a zone map

reporting S0-vear recurrence intervals of an extreme snow depth.

For example, in some western states and in the northeast (45 Ih/fi7) is
commonly used for design . No single code can cover all the mplications of this type
of loading Instead. the engineer must use Judgment regarding the possibilily of
additional cffects causad by ran, snow drifiing or movement, and whether the

building to be designed is to be heated

3-6-2-4 Earthguake loads:

The cffect of an earthquake on a structure depends on the amount 21id tvpe of
ground accclerations and the mass and stiffness of the structure. Some local codes
reguire that speeific attention be given to earthquake design. especiallv in areas of

the country where strong carthquakes predominate |

During an earthquake the ground vibrates hoth horizontally and vertically.
dhe vertical motion 1s shght. and is usually neglected 1n design. As a consequence of
the hernzontal accelerations, shear forces in a building supporting columns trv to put
the building m sequential motion with the ground. Once the earthquake response
spectram is speeified, these forces can be determined usi ng the theory of structural
dynamics. The analves is often quite eluborate and requires the use of a computer,
Although this 1s the case, such an analysis becomes mandatory if the structure is

large. For small structures, however, many codes allow a more sim phstie approach to

(104)
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earthiueke analysis, which is based on delermining he culwnn shear force ¥ using

an squivilent stale Joad

5-6-2-5 Hudrostatic and Soil Pressure :

When struchures arc used to relamn water, soil or granuler matenals, the

pressure developed by those loadings becomes an important criterion for thelr

desion Examples of such types of structures include lanks, dams, ships, bulkheads,

amdd retaiming walls. Here the laws of bydrostatics and sol mechianics are apphed o
efine the intensity of the lozdingy un the structure,

3-6-2-0 Other National loads :

Several other tyoes of live [oads may alzo have 1o be considered in the des:pn
of 2 stactre, depending on its Jocation or use These mclude he effeet of blast
temperature changes, and difleremtial setllement of the thmdabon | ks the othe
elfecls mentioned above, desipn codes wsually specify the linitations of these

loadittes and which combinations of them should be applied sunultaneousiy so as o

cause the maximunn, yet realishe live-load effects on the structure

(105)
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DESIGN STRUCTURAL ANALYSES

3 i
n this pg_:__m&ufﬁ'e'dcsigu calculation for all structural members were made

upon structural system which chiosen in the previous chapter, All slabs are
ribbed slab system and were analyzed by using finite element method, with
the aid of a computer program called (mb software) to find internal forces and
moment, and then manual calealations were made to find the stes required for all

members.

Also. design of columns, beums, foundation, and stairs were made i this

chapter, and can be shown m the following sections in details.

The design process started from the top to the bottom of structure, so numbers
were given 1o each member [or simplifying and classifying these members. The key
plans which show the keys for each member can be shown in the lollowing figures.

tnen the caleulation started step by step from the reof 1 the foundation,

(107)
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0-2-1 Loads Calculation

e S e E T

i 2 S L il K P L s B A EE A S e

I'he main loads acting on the strueture are dead & live loads , Dead Load is

calculated based on the density for each material used in the slab:

Tile (0.03)0.62X200)=0.372 KN/'m
Coarse Sand Fill  (0.10)0.62)(20.0) = 1.240 KN/m
Conerete Cover  (0.10)(0.62)(24.0) = 1 488 KN/m

Concrete Rib (D12)(0.20)(24.0) = 0.576 KN/
Block (0.503(0.20%(% 00) — 0.900 KN/m
Plaster (0.03)(0.62)(20.0) = 0.372 KN/m
Partitiuns (1.25)(0:62) ={}775 KN/m

Nominal Total Dead Lond — 5.73 KN/m

Factored Tutal Dead Load — 1 .4(573) = $.022 KN/m

- — 8.022/0.62=12.94 KN/m"’
= 13 KN/m*®

(108)
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Live load for top roof = (1 KN/m* (062 m) =0 62 EN/m
Factored live load for top roof= 1.7 (0.62 KN/m) = 1.06 KN/m
=178 KN/m?
Live load for other roof = (7.2 KN/m " (0,62 im) = 4.46 K N/m
Factored live load for other roof= 1.7 (063 KN/im)=7.59 KN/m
=123 KNim®

0-2-2 Slab (Cover) Design :

I T Sl Ll A A Sl e 30 il e i i o

o S I AT

Live load = 1 78 KN/m® =0.178 Ton/m”

Dead load = 1.5 - | 4(0.0576/0,62) =1.17 lon/ m*
W, =117+ 1.7(0.178) = 1.47 To/ m*

Assume slab 18 fixed at support point {ribs)
o[ 147x0.5F

M _ = ] = 00506 Ton.m , for | m wade strip
IL‘ . A

Accordimg to ACH (Y 52.3)

f=0 TU'T{ MPa)=0.7+/30 = I8 MPa)=383(Kylem”)

e 100s10° : :
§ &;—I = L; ©=1666.6Tcm’ —..-... [or a rectangular X-section
ivin = 10.63 (38.3)(1666.67) = 4149175 Kg.em
=0415 Ton.m

MM =0.415 Tonm = Mu — 0.0306 Ton.m

, =065 for plain cencrete

--Provide Shrinkage & Temperature Reinforcement -

(109)
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A, =0.0018100)10 = 1.8 em > /1m
Use @ & @ 235 ¢cm on center both side

Provided 4 =2 em* /1m

Liveload — 123 KN/An® = 1.23 Ton/m?

Dead load = 1.3 - | 4{0.0576/0.62)~1.17 Ton/ m
W, =117+ 1.7(1.23)= 3.62 Ton/ m*

Assume slab 15 fixed at support point (ribs)

(162505 g . -
M_ it S =0.0754 Tonm . for | m wids strip
) ol ]

&

According to ACT (9.5.2.3)

£, =077 (MPa)= 07430 = 3.83(Pu) = 38.3(Kg /em?)
Mn=(/f, Xs)

hig* 01 2
i I i:]:’*h"aﬁ 67em’
6 &

... tor a rectangular X-section

DMn = 0.65 (38.3)(1665 57) = 4149175 Kgem . & -065 for plain conerete
=0415 Tonm

®Mn = 0.415 Ton.m > Mu=0.0754 Ton.m

.'.F’;'lfn*ide: Shrinkage & Temperature Reinforcement -

A, =0001E(I0LY10) = l-.H em’/1m

Use @ 8 @ 25 cm on center both side

Provided 4, =2 ¢m*/1m

(110)
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6-2-3 Ribs Design

e e

; A e . ; A e

; " e 4 .. P = =

f‘# 3 == i - : = i = 5 = E g

E 3 4 {7 E E 3

—4 . B ———5.an - Sa ot ¥ 46— 5.0 i- 4. BE——)
System

P e

(= ]

(3 [ =t

=~=H

=10

10

Shiear &= Moment f.'nuaﬂfrgjt: Diggrarm

Fig. (6-1)
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I - Design For Positive Moment ;

el e -, e e

- Effective Fluags width (5, ) according to ACT cude $.10.2 ¢
e 0i |- section is the smallest of the fallowing -
by =L/4 =330/4=1325¢m
e =8, 1O =12+ 16 (10)= 172 em
h =LIC =62 S SEr e IO
- Mu=1646 KiN.m  As shown in Fig (6-1)
Mn=T1646/09-1829KENm — 1.83 Tonm
Derermine whelher the rib will act as reclimpular or 'l section -
Par a=1 = 0¢m
C=083 fot by— 0.85(03){10)(62)= 1581 Ton
Mo=Tor C{d=0.5a) = I581(26—0.5(10))/ 100 = 33.2 Tonm
- Mn available = 332 Tonm = Me rzquired = 183 Tonm
Design 88 « tectangularwith b, — 62 em
Ay mat= 7 bd

As max.=0.023 (62) (26)=37.08 cm’
J30
4(420)

As man—

L4 1
228 e —— 1226
(12245 4;2;:—‘14 }

Az mim=1.0Z2 2 .04
As min=104 ¢m*

A 1y 420
== — = — ==

. =Sl TG
0:83 /6% - - 0.85(30)

Mn o 1.829 (10)°
b ®: - (62)(26)°

= Pn = = 4.36 Kg /em*

- (112)
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i = B
i'?‘-itl— ||I[- ﬂ{"i J=U.(}0]Df:
- o T

As =000105 (62)(26) = 1.68 cm?

> Ay min =
Use 2 12 mm Ay =226 ¢m?
1D 12 stratght & | & 12 bent

Check : tension stee! is yield 7
C=D85(0.3)(62)a~ 1581 a

Actual T = (2.26)(4.2) = 949 Ton
Actual a=0.6 em

Actual x=a/B=06/085=071cm
£,=0.106 > ¢ = 0,002]

- Tension steel is yielding - QK
Actual Mn=2.44 Tenm =183 Tonm

2 - Design For Negative Moment ;

-

—

Mu-2584 KNm  As shown in Fig. (6-1)
Mn=2384/09=2648 KN.m = 265 Tonm
m=1647

Rn =632 Kg/cm*

2 000152

Ay =*ﬁ'ﬂf}iﬂ- (62) (26) =2 46 ¢m?
Use 1D 12mm& 1 @14 mm As =26Tem’

[ Tzfﬁ'im:} positive remforcemeant & 1 @ 14 straight

.r 3
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Check - tension steel is yicld 7

C=1[38]a

Actual T = (2.67)(4.2) = 11.21 Ton

Actual a—071 e

Actoal x=0.83 ¢m

£, = 0.09098 > ¢ = 002]

- Tension steel is yielding . OK.

Actual Mn—3 64 Tonm > 2.65 Tonm W 5T

3 - Design For Shear :

i =27 Ton
V, @ critical point = 2.4 Ton

»
/7o [ g
il —0-35[—"’*_‘1 ]zm' 0,85 ‘—?’3 USE}(EML —J =12.51 Ton
6 L 6 1000

*

0.5 PV =625 > ¥, =24Ton

according 1o category (2) | (No shear reinforcement 15 Tequired) , but the design to
provide minimum shear cven if not requirad _

use Of for 30 ¢m

4 - Development fengﬂi( =iz

Ly for bottom bars (@ 12) -

ny by d, = 22 (11 0.2 5
L, =12 dy=12002=14.4 o

=df':__.2'E=ﬂIﬂ . vomtrol
—:—fﬁ T«f N v




[ R DLy [

A EPLATTI S e S e T LA

i I - RN .
1521 em = 46 ¢m ., avadaile development == Req,

'E ¥y e

T 1L 1 op burs:
2 B Ty F o ey i e ) =0

0.5 Ln from face of support =0.3(53 2(0.13))= 15 m

The total length of the top bars =2 (1 31+ 08=38m Use 1.=3.8m
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[ - Design For Positive Moment »

L L e o Ll R

T e

Mu=101KNm Aschown in Fig (6-21

Mn=16.1/09=1792 KNm =1.79 Tonm

Detennine whether the 1ib will actas reclangular or T — section -
for a=t = [Olem

S=={ran 7% .= 085 (037 {103 (62)=158%1 Ton

Mo=TorC{d-052a) —158.1(26—0.3 (100 160 = 332 Tonum

Mn available = 352 Tonm > Mn reguwred =179 Tonm
Desigm as a rectaneular with & 4= 62 cm

Ay max.— 37.08 cm”

Asmin—1.04 cm?

m=16.47 Rn=4327 Kglecm® P =0001025

Ar =0.001025 (62)(26) =165 em’ > As min it 51
Use 20 12 mm Ag =236 cm?

19 17 straieht & | O 12 bont

Cheek : leasion steel 15 yield 7
C—035(03)62a=1581=

Aetual T =(2.26)(4.2) =95 Ton
Actual a=0.Acm

Actual x=a/B=06/0.85=071cm

£.=0.1068 > & — 0002]

- lenswon sieelis vielding . OK.

&

Acteal Mn =2 Tonm =1.79 Tonm * * 0K

——— T

(i17)
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2 - Desizn For Negative Moment :
Mu=24.6KN.m Asshown in Iz { 6-3)
Mr~246/09 =288 KNm —268 Tonm
m=15.47 Rn=6.39 Kg/lom? &—0.00154
Acs —0.00154 (82 (26) =248 o ?
As =257 zm”

TselD 1Z2mm & | @O 4o
14 12 from positive teinforccment & | @ 14 straislit

Cheek - tension steel is yield ?

=158 8

=

Actual T=(2.87)4.2)=11.21 Ton

Kotual a=0.71 =0
x =083 v

SMetoal
= (021

g, 008145 ¢
=~ Tension steel 1y vielding .. OE.

Actuzl Mn=2 88 Toun >2.68 enm
3 - Design For Shear ;
I AR e R L R A e - S il fm\nrmm-—p-:r_rrxprfm“‘.m
k=27 Ton
v, @ erical] peint =2.5 Tgn
&Y. =1251Ton
> ¥V, =2.% Ton
required) , but the design to

0.3 DY =625
according to category (2) , (No shear reinforeement is
provice minunum shear even if not reguired

S
sz é [or 30 om

(118
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< - Development length ( Fa {

L, for bottom bars (©12) :

=g =0m i ek e i e O B
Mz
= hhy 2 -E.‘:.E
¥
123.6 cm > 46 cm - avatilable development > Reg

&L for Top bars:
(03 Latrom Tace of support = G305 - 2{015) =141 m
The total lenpth of the wop bars =2 (1 41+ 0.8=3.67m

U2 L=37'm
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Shear & Moment Eavelope Diagram
Fig. (6-3)
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I - Design For Positive Monent : .
- Mu=20.81 X.m  As shown i Fig, (6-3)

Mn=2081/09=23. 12 N = =2.3] Ton.m
Determine whelher the rily will aet as rectangula: or 1 — section |
For a=t =10cm
C=085 /et b= 0.85(0.3)(10)(62)— 1581 Ton

_ Mn=Tor C{d-03a) —158.1(26—0.5000)/1080 = 33.2 Tonm

> Mn available = 332 Tonm >Mn required =221 Tonm
Desigm a5 a rectangular with - A= &2em
Asmax =3708% et
Asmin=104 gm?’
m=16 47 Bn—552 Kelom’ p =0 00138

> As =0.001328 (62) (261=214 cm?® > Az min RN
Use 243 12 mm Az =226cm?
L 12 straight & | D 12 bent
Chieck | tension steal 1z vield 7
C=C85(03)62)a= 1581 n
Aol T—{2.26)(4 2)=9.49 Tan
Actual a=0.06cm

) Acmal x—=a/B=06/085=071 ¢m
£ =0.108 > g, = 0.002]
r. Tension stzel is vielding = QK.
Actual Mn =244 Towm = 2.31 Tonm

>

& | - - (121)
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2 - Design For Negative Moment :

o AL

Mu=20.57 KN.m  As shown m Fig (06-3)
5}

dn=26.57¢ 0.9 =38 52 KN =295 Tonm

e

m=1647 Re=7.03 K¢ lom® £=0.00168
As =000169 (62) {26)=2. T3 e ”

Use 340 12 inm As =34 cm’

20 122 from positive reinforcement & 140 17 swaight
Cheek - tension stee] s yield ¥

C=1551a

Actual T=(34)4.2)=143 Tan
Acaual a =09 em
Actoal x=1.7'%tm

R, =RU68= g = .002]

.. Tension stez] is yielding o QK

Actual Mo =364 Tonm >29% Toam L,

3 - Design For Shear :

- i -

¥ =2.5Ten o '
¥, (@ entica] point=2.7 Ton
S =112 50 Tews

OHBI =625 > § =27 Ton

(122
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sueording to category (2) | (No sheat reinforcament is retnired) , Dt the desige to
provide minimum shear even i not roquired .

Use @6 for 30 em

4 - Development length ( e V2

e -
T L — T s L dry

P g B e

I, tor pottom bars (1 12
L, =46 ¢m

L, =12 dy =12(1.2Y =144 ¢m

=d =25¢cm ko e v, GOOITOL
Adn
5y T
T + !II’ = J"n‘-‘?
. I3Tcm =46em = available developinent > Reqg,

L, for Fop bars:

0.3 Lp from tace of < wl =T TR T A EAY i =
L I 3 Lt B .‘:,LIF]_H.]_: =) -"‘.-f'..‘- = _J['-}.l:'_d',l:' 1.5m
The total length of the top bars =2 (1.5)+ 08 =3 8m

&g L=38m

(L23)
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Shear & Moment Envelope Diagram
Fig. (5-4)
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1 - Design For Positive Maoment :

- e e, . B e . st

Mua=1647 KNm As showr in Fig, (6-4)
Mn=]64709=1853KNm =183 Tonm

Delgrmine whether the rib will act a5 rectangular or T— section -

For a=t =10cm

C=1083 ot bp= 0.85(0.3)(10) (62)= 1581 Ton
Ma=TorC(d—0.5a) = 1581 (26 0.5 (10))100 = 333 Ton.m
Mn availuble = 332 Tonm > Mn rcguired =183 Torm

=1

; 2 um

Uesign 85 a reclanpgular with A= 6

A max. =37.08 cm

]

Ay min— | 04 om

m=16.47 Rn—436 Kg/em® 7 =0.001047
A =0.001047 (62) (26) =168 cm® = A mim - Ok

Use 20 12 mm As =228 cm’
1 @12 straraht & | @ 12 kenl

Cneck - tension steel mvield 7

€ =0.85(0.3)(52)e— 15,81 a

fetual T=(2206)(4.2}=9.49 Ton

Actual a=6 cm

Actus]l x=a/ B -0.6/085=071 cm

. Lenswon stecl is yiglding - OK.

Actual Mpn =244 Tonm =1.79 Tonm

(123)
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SEFdetural RN Analyses

2 - Design For Negative Moment ;

L WL o e e

Mu=238 KNm As shown inFig (6.4
Mr =238/ 0.9=2624 KNm =264 Ton.

W= 1647 Rn =831 Lolew =5 00152

- £
Ay =0L00152 (62) (260 =245 ¢ ”
Use 1@ 12 mm& 1D 14mm As =267 cm®
L@ 12 fom positive reinfurcement & 7 & 14 straight
Cheok : tension steel is vield 2
D=1 T0a
Actval T={267)(4.2) =112 Tan
Actual a=071 cm
actmal x =0 83 am

e, ~0.00914 > & = 0021

Tension steel is yicldmyr - QK

Actunl Mn =287 Tunm =264 Toom ST |

3 - Design For Shear :

i L T S L S —

-, -

;,-'u _:] = TDl_.
V. @ entical point =2.3 Ton
@V, —12.51 Ton

S By =g25 == ¥ =23 Ton

L

ey

L

aceording 1o category (2) |, (Mo shear reiinforcement is reqguired) | but the design to

prbyads minmmum sheareven i© not requred |

Use s lor 30 em

(120)
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4 - Development fength ( 'r'm'j -

i L —

L O S s AL i
L, for bottom bars (b 12)
Ey=46 cm
L =12 &, =1X]13)=142e¢m
= =726 cm centrol
ity P %7
L‘F i |

available development = Req.

L, ar Top bars:

0.5 In Bom face of support =0.3(5.3
The total length of the top bars — 2 (1.

Lse L=38m

(127)
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Shear & Moment Envelope Diagram

Fig- (6-3)
(128)
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{ - Design Far Positive Moment :

i e L T P sl P 0l i o L 1 G P i it T —— T T g R

Mu—=18.92 KN.m As shewn in Fig (6-9)
M =18.52/ 09=2] 02 KN m =2.] Tonn
Determine whetker the rib will act as recteneular or T — seetion
For a=1 =10em
- C=033 fer b, = DB (0NN (B =1581 Ton
Mr=TorC{d—0.5a) = 581 36 -05 L) 100 = 332 Tomwm

=
-

Mn available = 337 Tonm > Mn required =183 Tonm

Diesign as @ rectanguiar with  h.= 62 cm
Armax =37.08 em®

Asmin=104 e¢m’

m=16.47 Ron=301 &g/’ g =0.0012

Ax 00012 (62) (26) =19 em® = As min I
Use 20 12 mum Ay =226 ¢

1D 12 stranght & 1 @ 12 ben

Cheek : tension steel 15 yield ?

L= 85(0.3)(62m=158)a

Actus] T=(2 25)(4.2) =9 45Ty
Actial a~0.6cm

Actual x—afB=06/085=071 cm

g 1 ) N 5 N e S 3 Q2

Tepsion stea] ie vielding - I

v Aot Mn =244 Tenm =21 Tenn . OK

P b o A
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2 - Design Tor Negative Moment :

LT 2

Mu=23.74 Xh.am  As shown in Fig, (8-5)
Mn=i3.74/09=2637KNm =264 Tonm
m = 16,47 Bu=63 Kg/lon® A=0001518
A5 =0.001518 (62) (26) =245 em”
Use l @ 12mm & 14 14 mm Ag =267 cm*
= 1@ 12 from pesitive remforcement & 1 @ 14 straight
Cheek - tension stee] is yicld ¥
=136l a
Actual T = (2.67W4.2)=11.2 Ton
Actnal a—0.71 em
Actmal » =083 o
- g, =0.00914 > ¢ _= 0021
-~ lension steel is vielding - OF
Actual Mn =287 Tonm >2.64 Tonm + OK.

3 - Desien For Shear :

W B e e s e .

¥, =3.7 Ton

¥, @ entcal point =2.5 Ton

DY — 1251 Ton

05 QY. =625 = V. =25Ton

accoiding to category (2) | (Mo shear reinforcement iz reguired) | bul the desion o
" provide minimum shear even if not required .

[se af fior 30 e

- (130)
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Structieral Sesign Analyses

4 - Development length (L,) :

L, Tor batlom bars (@ 12) -
Lz =%b.em
L. =124, =121 =144

= =28 cm . cuntrol

aa
LSS
g T d

W

11637 cm = 46 em » available development > Req,

L, Tor Top hars;

0.3 Ln lrom face of support =0.3(5.5 - 2{0. 13vi=1l4m
The total lenath of the top bary = 7 (1.5 0,8 =28 m

Lise L=3%m




(raprer i SLTUCT L YIesygn Analyses

R (e B = Byt - =
FL F i . 4
— 4 .0 A—— 1. 1O + i, By
Sypstemt
FXIR/m] |
.,- I
- ; T %E:‘-‘:&
a PRSP At st T
T T T E— 5.00 - 450 .
Loads
| Lpien ]
_ Shear & Montent Envelope Diagram
Fig. (6-6)
- (L32j
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I - Design For Positive Moment :

Mu=1688 KN-m  As shown i Fig. (6-6)
Mu=1688 /09=1874 KN =187 Tonm
Determine whether the rib wall act as rectangular or T - section -
Hor 8=t = Qe
=085 fot b= 0.85(0.3).(10)(62)=158.1 Ton
C Ma=TorC(d-05a) =1581 (26— 0.5 (10))/ 100 — 332 Tonm

M wvaflable = 332 Tonm > Mn required =187 Tonm
Tiesign as'a rectanmular with b= 62&m:

Ay max —37.08 ¢m*
Agmin= .04 ¢m?
m=16.47 Ro-448 Ko/!om® £ =0001n8
o Ag —0.00108 (62) (26)=1.73em” = As min S OK
Use 2412 mm As =226em?
1ob 12 sraght & 1912 bent
Check - tension steel 1 vield 2
C=0.85(03)(67)a = 15.81 4
Actaal T = {2.263(4.2) =Y 49 Ton
Actual a =0 om
Actual x=alB=06/085=07]¢m
&, =010686 > ¢ = 10,0021

& lension steel is vielding - QK
Actaal Mn =243 Ton.m > 1.87 Tonm
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2 - Design For Negative Moment ;

it -t

Mu=2247 KNm  As shown in Iig. (6-6)
Mn=2247709=2497KNm =257Tonm

pr=1647 FEn =596 K¢ a’r.:m'-z p=000144
Az =0.00144 (62) (261 =231 em?

e 1D 12 mmé& 1 D14 BT Ax =267 cm”
P 12 from positive reinforcement & 1 &b 74 stralei
Check : tencion steel is vield

C=1581a

Actual 1= (267)4.2) =11.71 Ton

Actual 2=0.71 cm

Actual % =083 ¢

&, =0 09098 56 = 0021

- Tension stec] [s vielding - QK.

Actual Mn—=2.87 Torm > 2.5 Tonm = OK.

3 - Design For Shear:

e ATl A e

¥, =2.65Ton

V. @ entical point=2.27 Ton

DY = 1251 Ton

03 SV, =h3S > ¥ =237Ton

scording to category (2] | (No shear reinforcement js requared) |, bul the desism to

pravide minimun shear even if not requized |

Usc s for 10 om
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DETRC LU oS A malyses

4 - Development leneth (1., )

- - ,

L, Tor bottom bars (4 12 ;

Loy =46 cm

I, =12 d, —=12{1 3} =144 sm
=d =206 ¢cm control
- felm s
T:(" r 4

11763 ¢ = 46¢em " available development > Tisg,

0z der Top bars:

0.3 Lo from Tace of suppait = 03(5 - 200,130 =141m

The totil lenath of the topbars=2 (141} 08 =362 m

Jse L=3.71m
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ertctural Design Analyses
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Shear & Moment Envelope Diagram
Pag. (8-7)
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I'- Design or Positive Moment :

o - 3 iy

Mu=2103KNm Asshownin Fiu (6-7)
Mn=21.03/09=2337 KNm —234 Tonm
Determine whether the rib will act as rectangalar or T = section -
For 4=t = i0em
C=10.85 fot b= 0.35(03){10)(62) =158 Ten

- Mn=TorC(d—05a) =15%1 (26—-0.5(10))/100 = 33.2 Ton.m
Mn available = 2372 Tenm > Mn required =234 Tonm
Design as arectangular with  5,= 62 ¢cm
Mg max =37.08 em*
Armin=104 ¢m®
m=18647 Rn—57% Kgicm® £ =000[39

~ Ax 000139 (62)(26) =224 ctn® > As min ~OK
Use 20 12 mm Ay =225 cm’
14D 12 straight & 1 @12 bent
Cheek - tension steel i5 yield 7
C=083(03Y62a=1581a

Actual T = {2.26(4.21 =9 48 Ton

v Actual a=0.6 cm
Actial x=a/8=06/085=071em
€, =0.107 ==& =0.002]
= Tension steel is vielding - (K.
Actual Mn =243 Torum >2.34 Tonm
[

r (137)
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2 - Design For Negative Moment :

B g R P = e,

Mu=2454 ENm Asshownin Fig. (6-7)
MR=2254/0%=2727 KM m =273 Tenm

m= 1647 Ru=6351 Ke/lem® a=0.00157
As =0L.00157 (62) (26) =253 cm”

Use TP 12 mm& 1@ 14 mm As =267 ¢m?
1@ 12 fram pesitive reinforcement & | O 14 straight
Creck : tension steel is yield ?

C=158a

Actual T={2.67)02.2)=11.21 lon

Actual 2=07] em

Actual x-=084¢cm

,=0.0898 > £, = 0.0021

= Tension steel 15 yielding - Qi

Actual Mn=2.8735 Tonm >2.73 Tonm SN

3 - Design For Shear:

e S Sl Al . L LI Ll I W o - - —

. =23 Ton

V. & eritical peint =21 Tun

O¥. —17.51 Ton

M e e = N =21 T
zecording 10 sategory (2) . (No shear reinforcement is required) , bt the design to

proyide minumem shear oven i not required

1Fse @8 for 20 cm

(138)
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4 - Development length (1)

L B o

L, [or bottom bars (O 17)

f

L, =450m

iy =

=i =3Jf

o EIN
11|.'_i'i|"
o == L. :_:' '{_1
Ill-
121.6cm 2 46 em

I, for Top bars:

e T

B B e R TR ———

] — TP o Ry S B
b, =I2(1. 23 =144 cm

...... corntral

. avaulable development > Req,

0.3 Lu from face of support = 0.3(5.25 - 2(0.15))=1 .48 m

The tolal length of the top bars =2 L A5+ 0E=3.7Tm

Llse L =328 m

(139)



Clhapterd : Structural Dersgn 4 nafyses

E e

f
|
] Shear & Moment Envelope Diagram
‘ Fip. (5-8)
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Structural Design Analysis

1 - Design For Positive Mowent ;

> Mu=31.95 KN.-m Asshown in Fig. ( &-5)
Mn=3195/0.9=30553KNm =355 Tonm

Mn available = 332 Torm > Mn requred =3.55 Tonm
Design as arectangular with b= #2om

nr =16.87  Rn=§47 Ke/cni’ £ =0.00205
A =000205 (62) (26) =331 em® > As tmin o OR
Use 20 15 1am As =4.0%cm’

1 16 stranght & 1 16 bent
Check  1ension stee! is vield 9

C -0 85(0.3)(62)a = 15.81 2
Actual T = (4.02)(4.2) =16.88 Ton

Actual a=1 07 cm

" Actual x—a/f=1.07/0.85~126 cm
&, L0588 > g = 00021
Actual Mn =43 Tanm > 3.35 Tonm
5 2 - Design 'or Shear :
#, =24 Tan
¥, @ crineal point =2 7 Ten
0.5 i, =633 S w2
_ according to category () . (No shear reinforcemenl s required) | but the design Lo
-

provide minmmnum shear gven if not reguired Use @6 for 30 em




s LIaTILET & slructurel 63 estgn. Arialyses
3 - Development length (“¢) :
L, tor bottom bars (@ 16) |
by= 6139 em
L, =d —26em
Afn
e
- W
W
2052em = §1.3% em - avallable development > Req
|
.'
.
|
|
|
-

(142)
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1 - Design For Positive Moment

L e - g i v

Mu =31 72 KN:m  As shown in Fip. (6-9)
Mo=21.72/U8=35 24 KNm =553 Ton'm
etermine whether the b will act as rectangularor T section
For a=t =10cm
C=0.85 jet b= DR5(D3)(10)(62)=1581 Ten
- Ma=Twor{(d G5a)y =181 26—-05(10))/100 = 332 Tonm
Mn available = 332 Torm > My required =335 Tonm
Desigh a5 2 rectangulas with  B.= &2 em
Aoy max = 37,08 e’
Axvmin=104 ¢m”
m =18 47 Rn=8.4] K¢/lem® 5 =0007204
~ As =0.00204 (62) (26) =328 cru® > As min * O
Jse 2816 mm Ax =407 em?
I 16 straight & 1 @ 16 bent
Check @ temsion steel is vield
(2 —0.85(0.3)62%a = 15,81 a
Actaal T —'(4.02)4.2Y=16.88 Ten
- Actual a=10%¢cm
Actual x=a/H=107/0.85=126cm
g, 0.058% = g = 0.0021
. Tension steel 1§ yielding - QK

Actual Mn =23 Ton.m = 252 Tonm

L

(144]
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2 - Design For Negative Moment :

Mu=43.12ENm As shown inFig. (6-9)
Mn=43.19/09 =48 KNun =48 Tor.m
m=6.47 Ro=11 45 gelem’ g = 0.00279
As =00027Y (62) (28 =4 5 cm”
Use TP I6min& 10 18mm As =455 am?
14 16 from positive samforcement & 1 @ 18 straight
Check : tensior sweel 15 vieid 7
= ieala
Actual T=(1.35%4.2)=19.13 Ton
Aewal a=12] cm
Actuzl x—~142cm
- g, =0.05006 > 5~ 0021
» Tension steel iz viglding » K.
Actial Mn=4.86 Tonm >4 8 Toam = O,

3 - Desien For Shear ;

i e . - a - d i

V., =464 Ton
¥, i@ eritical point —4.24 Ton
P¥. =12:51 'Tﬂn_
0.0°0F, =535 = ¥ =43 1m
- aceording to categury (25 | (Mo shear reinforcement is required) |, bt the desien to

Provide minimn shear gven < not required |

ec 6 Tor30 cm
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4 - Development length (1. ) :

T L

i

L, Tor bottor bars (B 18)

Lo=4d8 om

L. =12 d, =201 2 =144 cn

.
26

} ETH

—d =

11867 em = db6cem

L, for Top bars:

i

[he total length of the top bars = 2 |

[Jez

L=3&m

0.3 Lo fram face of suppurt = 03¢

coalrn

el g -

available develapment = Reg,

(146)



CRapLer o Struclurol Design_Tnaivses

A v - - . : 1
3 = 2 et ) 1 = 43
A b = = : -;
04D . Loy + 4. 80 '
System
Lex/m] ; i

Shear & Moment E avelope Dhagram
Fig. (6-10)

- (147)
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SETHEERIGL Y MSETE AnGiyses

fi= Ds.r.a'.r'gn For Positive Moment -

o Gh it -, e

[ o T

Mu =20.22 KN m  As shown in Fig. (6-10)

Mpn=3023/09=33i59KNm =3.4Tonm

Detsrmmme whether the iz wall act as reetanralas or T - seition -

For a—t = 1cm

C=085 fer18.~ 035003 (10)(621=158

Mri=TorC{d—-0.54) = 1581 (26-0.5(100/ 100 = 332 Tonm

1 Ton

Mo gvallable = 332 Tonm > Mo reguired =34 Toam

Design as a rectangplar with b, = 6Zem
Asmax =37 0% oy’

Agmin=104 cm?

m=1547 Rn-=81 Kglem’

Ay =0.00194 (62)(26)=3 12 em” > A ¢ mnin
Lise Td 34 mum & 1d 16 nan

L 1 straght & | 16 bent

Check ; tension steel iz piald
(C=0R3(0.3)(62)a= 15812

Actual T={3.55)4 2} -14.61 Ten

Antual a =094 ¢m

Actial x=a/G=054/085=1 11l em

6, 70.00727 = & = 0.0021

. Tensionsteel s vielding ». OK,

Actual Mn =3 .81 Tonm =34 Term

£ —1.001%4
5O

Ay —355em”

(148)
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2 - Design For Negative Momenl : _

i Mu—d41 58 KMNm Ag shown in Fig. (6-10)
Mn—4158/09=452KN m =462 Tonm

m=T647 rRo=1102 Kglem? @ —L0E268
Mg =0.00268 (A7) (26) =4.33 ¢m*

Use 1D I8mm & 1¢ 16mm As =455 cm”
1.© 16 from posttive reinforcernent & 1@ 18 dralpht

Check : tension steel is vield ?

C=1%31a

Actal T =(4,5554 2y =19. 11 Tan

Actoal a=1.27 ¢m

Actial  x=]42 ¢m

€, =0.05193 > ¢ =.0021

- Tension steel is yiclding - OK

Actual ME=4.85 Tanm =462 Ton.m K

3 - Design For Shear :

e

V. =481 Ton

¥, & enitical point =4 27 Ton

OF =12:51 Ton

U8@F, =435 > ¥ =422 Ton

According to category (Ejr, (o shear reinforeement is required) |, but the desien to

) nrovice mimimum shear even if nol required |

Use @6 for 30 cm ' )

L

(149)
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4 - Development lengih ( bay :

R W i

L for bottom bass (& 18) ¢
L.=01 3 tm
e =12 a; sI2(1.2) =144 cm
=d =370 om N control

e

;i - | f_, _'_\ ‘I?

[‘r _J

w
1088 em = 46cm

- available development > Raq.

{ bor Top bars:

0.3 LnTrom face of support =045 -2(0.15)) =141 ra

The total lenpth of the topbars =2 (0 0.6=3.62 m

(150)
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Shear & Meoment Envelope Diagram

Fig. (6-11)
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s LTRETHTGL ey Attalyses

1 - Desion }'*(Irr Posttive Momens -

R -'"‘a-"-"

Rl A T

Mu=3836 KNm  As shown in Fig (6-11)
Mo =23.86/09=4318KNm =432 Vonm

Determine whather the nh will act as rectanellar or T — sedion :

rar a=t = 10em

C=085 £t b - B85(0.3)(10)(62) =158 1 Ton
Mn=TorC(d—0.52) =15811 (26-05(10))/ 100 = 33.2 Tonim
Mn available = 332 Topm > Mn reqaited =4.32 Tonm
Jesign as a rectangular with 5.= @2 em
Avmax.=3708 cm”

Asmin=104 cm?

m =16 47  Rn=1063 Eg/wn £ =0.00250
As 0625 (62) (26)=4.04 em® > As min S0 ) 6
Use 20 16 mm Ay =42

1 © 16 stranght & | @ 16 Gent
Check © tension stee! 15 yicld 7
C=0.85(0.3)62a=1551:

Actunl T = (4.00)(4.2)=16 88 Ton
Actual u=1.07 cm

Actoal x=a/3=1.07/0.85=126 ¢m

z,=0.0859 g = 0.002]

Tension steel (S vislding - QK.

Actinal Mni=43 T-bn m == 4 32 Tenm

(152)
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2 - Desien I'or Negative Momen -

Mu—47 65 KN.m  Asshownm lig (6-11)
Mo =4763/ 09 =529 KN m =53 Tonm
H=1647 Rn=12.62 Xz/om® 2=000308
Ax =0.0C308{62) (261 =497 amm?*
Use 316 Ae =603cem?
2 16 from positive reinforccment & | @ 16 straight
Check : tension stee! 16 yield 7
C=15%8]a
Actuz]l T = (6.03)(4.2)=25322 Tan
Actual a=16¢m
Actnal x=!9em
€, =0.058 > 5 = 0021
= Tension stesl is yielding . DKL
Aetag]l Ma=63 Tonm >33 Tonm S
3 - Design For Shear :
¥ =31 Ton

¥, & coigal point =4.71 Ton

¥, = 1251 Ton

s

N5 Dy =625 =k =47 %0n
acoording to category (2, (No shear reinforcement 1s required) | but the
desigr to provide mimimm shear even 1 nol requirs

Tige M8 for I0cm

(153)
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4 - Development length (1.,) :

T

s ———

L, for battom bary (@ 16)

L =132 4, =12(1.2)=14.4 ¢m
=d =28 cmi . comiral

il

4 L

"
1103 em = 46cm . avalahle development > Rey

L, tor Top bars:

0.3 Lo from face of support = 0305 3- 200150 =15 m
E The total length of thetop bars =2 (1 5+ 0.8 =3 8 m

Use |.=38m

(154]
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Cnapter 6 _ LStructurnl Qesgn Analyses
p Ir : iy
& = S
p——i o0 » 5. 36 g, I 7 EASS S Gy, S € Y S
i.S:‘v‘J'IEHI
Loady
(e FITT |
%
=1
=2
=
Shear & Moment Eavelape Diagram
Fig, (6-12}
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St desun AArnalvses

1 - Design For Positive Momeni :

e

Mu=3172 XN-m As shown in Fig. (6-12)
Mn=3172/09=3524 KN.m =352 lonm
Determine whether the nb will act s reetangula
for a=t =10 cm

C=085 fetd.= Q85003 (10)(62)— 1581
Mo=Tor Cld-05q) =158.1 (26 - 0.3(100)
Mn available = 332 Tonm > Mn reguired
Design as a rectangular with b, = 62cm
Agonax = 37 08 om?

Ay min=104 om?

m = 1b 47 Run=8A1 Kglem®

Ag =R.00204 (62) (26)=3 38 cm™ > As min
Use 1 D ldmm & 19 160un

L T4 stranght & | © 16 Sent

Cheek : tension stee] i5 yield 7

C=085(03 62)a= 1581 =

Actual |'—(3.55)(4.23-14.91 Ton

Actaal a =095 cm

Actual x=a2/pBp=0947085=1.11 cm

e THLOTET > 5 = 0.0021

-, Tension steel 15 yisldiog - QK.

Actual Mn =381 Tonm =3.52 Tonm

TorT—zection -

Ton
F 100 = 332 Tonm

=152 Tomm

2 —1.00204
= OK

Ax =355 o




(lagpterte Strectural Gesgn Anatvses

2 - Design For Negative Moment :

el b B - e
- 3 : o

Mu=42 11 EN.m Asshown inFig, (6-12)

Ma=4311 /09 =472 KN m =18 Tonm

m=1647 Ra=1143 Kg/em” o=.00279

As =Q.0U27Y (62) (28) =4 49 ¢m?

Use 1 @ 16mm & 1@ 18 mm Ay =455¢m?
= LD 16 fram positive reinforcement & 1 @ 18 staight

Check : tension steel ts yigid 7

C=1581a

Actual T=(4.55)(4.2) =19. 11 Ton

Actual a=1.21 emn

Actual x=1.42 em
¥ g 0031893 > £, =0.0021

armian steel 18 vielding . OK

Actoal Mn =4 85 Tonm =48 Toom M

3 - Design For Shear:

F. - I =

¥y =154 Ton

¥, @ cnticitl pomnt =3 98 Ton

D¥ = 1251 Jen

0.5®Y. =625 = F =3%7Ton

according to category (2, (No shear remforcement is required) | but the desizn to
orovide minimurn shear =ven if not requised .

TTee toh for 200w

Rl |
~ (137)
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Structmrad Desgn Analyses

4 - Development length (L,) :

L T T T

e s E - - T
L, for bottom bars (§ 147
=53 A8 o
Lo =12 g, =120]1 25 =144 ¢m
=d =26 ecm . Gonirol
Jusfn
- Sl e
, 4 g

W08 cm 2 53.68 cm . availeble development > Req,

L {ur T'op bazz:

0.3 Ln from face of suppert =03(5.3-20.15))=15 m
The total length of the top bars — 2 (1.5)+ 0.8 =3.% i
T oS ! __"I

s .

sm

(158}
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Lhapler 6 = — Structurat Design_Anaiyses
it T o o ~"__ f—ni ‘3 £ h:; i cea
A u S Bt ik
P f——— 5 2 L - 4. -
System
] [R¥ )
18
FEl :
ol = i
+ 525 4 5 30 $—4q.80——3 G
Loads
>

Shear & Moment Envelope Diagram

- Fg gy -




L haptar( Stracivural Design Analyses

I - Design For Posittve Momens :

L i s < Ao e T T P A - AT .

Mu—=3508 KNm Asshown inlig (6-13)

Mn=3508/09=3898 KN =35 Tonm

Determine whethe: the nb wall #ct as rectansulir or T = seotion -

For a=t = 0em

C=083 fer b= GBS (0.3)(10)(62)=158.]1 Ton
Mn=TorC({d-05a) =158.1{26-03(10))7 100 = 3232 Tonm
Mn available = 332 Tonm > Mn required =39 Tonm
Design as a reclangular with  f,.— 62 om

- bl
As max. =537.05 em

Asmin=104 cm*

m =16 .47  Rn=93 Kg/fem® £ =000226
Ay =0.00226 (62)(26) =364 cm” > As min h A
Lse 2@16 qun As =402 coy*

140 18 stranght & | @ 18 bant

Check - tension steel 15 yicld 7
C=0,83(D3)620a= 15381 &

Actual = {4.029(4 2) =16.83 Tun
Aatual a—1.07 cm

Actual ¥ —=a/R=1070085=126¢cm

£,=0.0589 > g = 0.0021

" Tensicn steck 1§ yielding - OK

Acvtial Mn=43 Tonan 329 Tonm

-

B Bl oy T " omr Ll F - - L

(160



CRaziler® =y Strsctural Design Anaelises

2 = Design For Negative Moment :

-

Mu=43.05 XN As shown in Fig, (6-13)
Mn—4305/09=4733 KNm =4.8 Tonm

m=160.47 Ra=i141 Kegiom® =) 0077
fs =0.00278 (62) (26) =4 4R ¢m >

UselBlémmd& 1618 mm As =455 cm”
1 @ 16 from pesitive reinforcement & [ 0 18 steaight
Check - tension steel is vicld 7

C=158]a

Actual T =¢4.35)(4.2)=19.11 Tan

Actual a=121cm

Actual x=142cm

§,=0.05193 > —0.0021

" Tension steel is yiclding .. OK.

HAetual Mn =485 Tonm 4.8 Tonm LGK:

3 - Design For Shear :

F R + "

. =4.7 Ton:
V. &8 eribigal point 4.1 Ton
dit. = 12.51 Ten

0.5@¥. =625 > ¥ =4.1Ton

-

eceording to category (2) , (No shear reinforcement is requized) | but the design o

wrovide minirvan chear even if not required |

e for 30 em




Chapter 6

Structitrni Glesgn Anatyses

4 - Development length L s

L, for bottom hars (D 18) -

£;=01.34 o

L, =4, =12(1.1=14.4em
=d =26 cm SR =+ 11+
- 1% ,
_i.-;; + Lo B

117.06em > 6134 ¢m . available development > Rag

L, for Top bars:

0.2 Lo from face of support =03(53 - 2(0.15)) =15 m
The total length of the top bars = 2 {(1.8)+ 0.8 =3.8 1
Use L=38m

Ta2T




Chaptar . Stincturet Design Analyses
{ 4Bl i — e O + a4, B - g
System
Shear & Moment Envelope Dingram
Fig. (6-14)
£
(163)
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Structurat Design Analyses

{ - Design For Positive Momaeant :

e e o - .

=319 XN Asshown in Fig (5-14)
Mn =31.5/09 =35.44 KN.m =234 Toem
Dretermine whether the z1b will act as rectangulir or T = section -
For a=t = {0um
C=0.85 fet by= 0.85(0.3)(10) (62)= 138.1 Ton
Mr=TorC({@-05a) = 158126 -Q5(10H/100 = 332Tonm

Mn avaiiable = 312 Team > Mn rcq‘au'ud =354 Tonm
Idemiem a5 atectangulas with b= 62 cm

Ar max.— 37.08 um’

Asmin=1.04 cm°’

m = 1647 Rn=846 Kglem' o =0.00205
Ay =N00ZOSB2)(26)=33cm”* = As min = OR
Use 1214 mm & 1918 mm Asx =31 55cm”®

I 14 straight & 1 @16 bent

Check : tension steel 15 vield ?
C=0850 32— 581a

Actnl T = (3.535)(4 2)=1491 len
Actual a =% em

Actual x=a/B-094/0.85=111cem
& 00072y > &,~ 00021

" Tens:on steol 1 vielding . OK

Actual Mo 381 Tonm =354 Ton.m

(164)



Cleaptier 6 - Seructaval Wesian Analyses

2 - Design For Megative Moment ;

Mu=40.51 KN.m  As shownn Fiz (6-14)
Mo =40.51 /094501 EN.m =15 Tonm

m=1647 Rn=10.74 Kg/cm’® p=00028]
Ag =0.00261 {62) (26)=4 2] em*
Uee | R 16mmd 1018 mm As =135 ¢m”*
L @ 16 from positive reinforcement & 1 @18 strapit
Check : tension steel 15 vield 7
C=158]a

Actual T={435%4.2)=12.1] Ten

Apmal a=121cm

Actza]l x=142om

e, =0.05193> 2, = .002]

. Tension steel 15 vielding .. QK

Actual Mn =485 Tonm =435 Tenm ]
3 - Design For Shear:

F, =46 Ton

¥, (@ critical point =3.9 Ton

Sy, =12.51 Ten

DI@F, =625 B V. =3.9 Ton

aceording 1o category (2) , (o shear remforcement s required) , but the design fo

crovide atinumum shear even 1f not required

Lisa @6 for 30 om

(165)



Lhavtes s Siructural Design Analises

4 - Development length (1,) :

L - L - - 3 o s

-
¢

1 for bottom bars ($ 14}
L,=5368 cm

L, =12 4, =1H12) =144 eri

.
=d =26 m B i DR
> iﬁ A
10904cm = 53.6Rem - avatlabie development > Req.

L. for Top bars:

0.3 Ln From face of sypport = 0305 -2015) 141 m

The total length of the topbars =2 (141 08 =362 m

TUse L=37m
T
.-
-

iy

(166)



Clupter 6 Structural Design Analyser

B et W s + S u
System

{ 2

=
e
WA

Shear & Moment Envelope Diagram

(167)




ot Sl 1 Stiuclural Pesign Analyses

1 - Design For Positive Momeny :

e A ] - -

Mu—3877 KN.m - As shown in Fig. (6-15)
Mn =397 /08 =43 KNm =43 Tonm
Determine whether the ribwill act as rectangniar or T - section .
ror a=1 =10em
C=085 fot b= 0.85(Q.3)(10)(62)= 58] Ton
o Mo=TorC(d 03a) =1581(26—0.5(10%)/ 100 = 332 Tenm
Mn available = 332 Tonm > Mo required — 43 Tonm
[esizm as arcctangular with &, = 62 e
Asmax. = 3708 o’
A min=1.04 ¢m”
m=16.47 Ru=1025 Kg/om’® P =0.00149
As =0.00149 (62) (26)=cm® = A min S OE
Use 24 18 mun A g =509 cm?
D@18 atiaight & 1§ 18 bent
Check : tension steel is yield ?
C=0.85D.30A7a= 1581 a
Actual T =(5.09)(4.2) =214 Ton
Acteal a=1.35 cm
';ti‘:ﬁilliﬂ x=alf=135/0235=|60cm
r's-;;—*{ﬂ*.ﬂ#E = gy= 00021
oo lenston sieel is vielding = 0K,
Actual Mn —5.42Ten.m >4.3 Tonm

(168)




RETLET 0 _obtteciani Design Analysas

2 - Design For Megative Moment :

it - R s i e

Mu=45.18 KNm  As shown in Fig, (6-15)
Mn =35 18/0.9-502ENm =502 Tonm

m=]5647 Ra=1187 Ep/lem®

b o

7 =0.00752
As —0.00252(67) (26) =47 em*
Usc 20 18 mm As =509 ¢m”
2 18 from pesitive reluforcement
Cheek - tersion sicol is yield 2
C=15812a
Actund T—(5.06)(4 2)=21.9 Ton
Actual a=135cm
Aeotual x=16em
» £, —0.046 > & = 0021

~ lension steel is vielding . DK

Actual Mn =5 42 Toum =502 Tonm L0K

3 - Design For Shear:

S .

A R R

¥, & critical point =4 5 Ton

OY = 1251 Ten

QS =623 > R =4510n

accorhng to caiﬁ:gﬁijf i2) . (No shear reinforcement is required) , but the design to

provide imnimum shear even i not required

Lise s for 300m

€r

(16%)
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L RADEET b

4 - Development fength (L, ) :

o Struchigral ddesian Analvees

L, [or bottom bars (D 18) ;

L ~86%cm

ok
I

12 d, =121.2)=14.4 cm

S & 101 b v

1128 em

it

46 om . avatlable development > Reg

.y ¥ar Top bars:

1.3 Lo from face of support =03(525- 2(0.15)) =148 m

The tolal length of the top bars = 2 (1.48)- 0.8 =377 m
Use L=38in

I70)



Chepter s - Struciural Design Analyses
L] 5.0 —- :l
System
L=
Shear & Moment Envelope Diagram
-:“i".

(171}
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I - Design For Positive Mament ;

g3 L ——_ Lo

Mu =34 78 XN m Aszzhown in I'ig (6-16)
Mn=37.78 /09 =809 KNm =6.1 Tonm

Mrn availzble — 332 Tonm = Mn reguited =61 Tenm

Design as o rectangular with fi-— 62 an

mo=16 47 Rn=14.66 Kz {em? 2 =0.00356
Ag —0.00356 (62) (26)=5.75 cn® > As1uin - 0K
Use 30 18 mm Az =765 cm’

1@ 18 strarght & 2 P18 bent

Check : texsion stoel 18 viekl 7
C=0.85(03%62a=1581 a

Actual T = {7.65){4.2) =32.13 Ton
Actual #=2.03 cm

Aclial x—a/B-=203/0.85=24 cm

> —|: EI'_.’QI‘{ = o= O3]

L= A = M

Actual Min =8 Tenm >6.1 Tonm

2 - Design For Shear :

Ll gt N e

. S
ff‘" =4 2 Toan

Y, (@ critical point =3.87 Ten

05 DY =625 e L G S

aceoiding L category (2) . (No shear reinforcement is required) | but the design to

provide mintmum shear even if oot required . Use 6 for 30 cm

(172)



1 ZRDTET U > Stractural Sesian 4 falyses

3 - Develupment length (1.,) :

L Tor bottom bars (D 18) -

IZ35em = 6%cm < available ceveloprment = Keqg

iy

Toal




REDEEr

Stiuctpral dlesygn Anotyses

e T i L o T -

(L " = ! -?t a2 Lo e } _-‘ ]

5 . 5 T = e

gt B + e : - e T -
Siscem

Shear & Moment Envelope Diggram

Iy (6-17)

(174)



{ HAtEEr o | ST et ET R f,U;:jz_f,_m Araivses

1 - Design For Positive Moment :

gt et

Ma=31L63 KNm Asshown in g (6-17)

Mr=3]63/09=35 14 KNm =351 Tonm

Detenmine whether the rib wall act as rectangular or T — sccticn -

For a=t =10 cm

C=0.83 fet b= Q503 (10) (62)=158.1 Ton
Mn=TorC{d-05a) =153.1 (26 - 0.5 10D/ 100 = 332 Tenm
Mn available — 33.2 Tonm > Mn reguired =2.9 Tonm

Design as a reclanguler with b= 62 em

Ay max.=37.08 cm?

Asmin=104 ¢m’

m=16 A7 Run=¥37 Kglom" o =000203

As =D.00205 (62) (26)=2 27 cm’ > As min 04

Use 1R 16 mm & 1 &d 14 mm As =355 0cm
1D 16 stranghit & 1 9 14 bent

Check : tension steel 1s vield °

=

=0.85(03)(62 = 1581 a

~ Actual T =(3.55)(4.27=1491 Ton
Actual a=0%1¢cm
Actunl x—aff=54/0.85=111cm
B, =0D6531 > & = 00021

B

. lension stecl ARyielthng - UK,

Actual Mo =181 Ton.m »3.5] Tonm



Lndaprer s Structurgl Design Analvies

2 - Design Far Negative Moment :

T o

Mu=42 60 KN.m  As shown in Fig (6173
Mr=42.60/09 4733 Kxm =473 Ton.m
= 16.47 Ro=I12% Ka/iom’ 2=0.007758
As =0002TS (62) (26) =143 cm”
Use 3D [dmm  As =462em®
2 @ 14 [rom positive reinforcersent & 14 14 straight
Cheek © tension steel s vield 7
C=15381z
Actual T = {1 62)(4.2)=19.40 Tan
Actual =123 cm
Actual x=l4dem
£,~0.0516> ¢, =0,002]
. Tension steel 15 viclding - QK

Avtual Mn=492Torm =4.73 Tonm R ]

3 - Design For Shear:

r ¥ i,

K. =462 Ton

W @) critical point =413 Ton

4 = 170 Ty

0.5 @ =625 = V. =4.2 Ton

- accordine 1o category (2) , (Ne shear reinforcenient 1 1equired) |, but the design to

provide minimutn shear even if not required

Lise D6 for 30 cm

(176)




L o SbTuctur Desyn Analses

4 - Developmentlength (1..) :

L. Tor botiom tars (@ 12) :
La=06]13cm

L, =12 ¢, =12(1.2) =14 4'om

=d =Z6am e e SOBR
Vin
V. e Py
R13em 2 613cm = available development > Req.

1., for Top bars:

0.3 In from face ol support =0.3(3.5 - 215N =15m
The total length of the top bars =2 (1.5}~ 0.8 <3 § m
Use L=38m

(177)




LIEGTHET A

frettral Slesgn Awnalyses

6-3-1 Loads Calculation

Llow the loads transported to the beams 7
Assuimc that :

* lhe beam 15 a muddie beam

* 43 the nb length from ae one side

L. isthe nb lerzth from the other side

(U gt
Faclored Total Dead 1oad = lHT ~ %13

=
&
=t
L]
(=4
=
e
B
&=
&
-
=]
=
.
=
o
=2
=
Il
p——y
-

#
L

4 L g
Factored hve load for ather roof= (q——‘-Jx 12

For Beam (3) Far Example -

f"1.8+5 -‘II = = 2 e -
Dead Load = =—{n) I 13 KNfm~* =637 KN/m

5 = &
4845

Live Load = | E—[m) %178 KiNfm* = 8.72 KNim
1% J '

0-3-2 Design for the beams




Lraprer s Structurad Deyign Arralvs ey
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O e L] VL LA ALTTER A G IS ET

B =350 em =30 cm d—=26cm
1-Design bor Posttive Moment :

Mu=162Z75KN.m Asshown ie Fig (6-18)
Ma=162.75/09= 18083 KNm =181 Tonm
Armax.— p b
Ay max.—0.023 (301 (26) =299 ¢m”
Netertiing X, :
0.003 _ 00021

Ky, a5-x,

&£ =152%em Kmax. =075 X, =11 47em
amax =X, =035(1147)= 975 cm

ITmex. =As £y=(29.9%4.2)- 12558 Tan

Mo =T C(d— 035 a)

Win max = 1725.58(26 - 0.5(9. 73)) /100 —26.33 Ton.m

Mn max. =Req Mn = singly reinforcement
I
¥y 42 :
= ; b =t D = Th4T
D8S S 2(50)

i e e R A 2 =53 E.i(ﬂf-g .ff;m’)
pd®  Sx26 -y '

' b |
¥ I 2mR,
i 2
TN !
A -‘\‘-1 .-.. ey TENY |
3 ‘T— ||I_,_‘2x]ﬁ=.-:1'.’-’}-:::-].35[
1647 W 4200 |
# = G—,:”443 v Pm < .*U{ -‘_‘-]IIFI..

Al = OI448(50) (263 = 1882 ¢m*

Use 6 @ 20 mm Ay = 1885 cm?

(189)
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Clreck : tension sieel i vield 7

C =085 ab

v C~083(0.3X530a= 127543
Actual T= 4,7,
Actual T={18K5%4 2)=79.17 Ten
Actual a=7917/ 12.75=871 cm
Aotial x=a/B=0621/085=73¢m
- 5, ~ 0.00779 =5, = 0.002]
. Tension stze] is piclding . OK,
Actual Moo= 1813 Tonm
2-Design For Negutive Moment :
3 Mu=21476 KNm  As shown in Fig. (6:18)
Mn=21476 /09 =23R62 KNm —2386 Ton.m
Ay mex = p bd
Ay max. =0.022 (50) (26) =299 e’
Deleriiine X .
b 0.003  0.0021
X 26X,
Xy = 1529 cm Xmax. =0.75X, =1147em
amax =8 X, =085(1147)= 275 cm
Tmax. = As f,ﬁp= (25 9)(4 2) = 125.58 Ton
Ma=T orC{ds 0.52)
i Ma max.= 125 58(26 — 0.5(9.75)3 100 = 2552 Tonm
Mn max. >Reg. Mn - sigly reinforcement

(181)
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7 :
Tl T S0 O ey
0.8577 2({30)

J"l-*j Lw"‘!‘,sﬁ' -DS - ! %
R, =—t=""""0 —qns1(ke fom?)
bi® 0% 26° : :

b et
| II—. EmRﬁ]

s
m lilla £

\

i'.i}=

_ 2x1847x 7041
4200

—T-]_ r i- .rlri
~ 16.47 !

g = 0.02000 oy S P Bl
As =.02009(50) (26)=26.11 ¢m*
Use 8 20 mm &2 14 As=2827em?*
Check - tersion stesl is yield 7
C=085 /'bg
C=0,85(0.3)(S0)a = 12.75a
Acteal T= A4, £
Aorwal T= (2827042 = 119.36 Ton
Actunl 2=115.36/ 1275=93 ¢m
Actual x=a/(i=93/085=109%cm
f,— 000415 > 6 = 0021
oo Tension steel 28 yielding - QK.
Avtual Mn— 2548 Tonun > 7386 Tonm =~ OR.
3-Design I%r-;?ﬁ:m_r 8
¥, =19.84 Tan

¢

¥, @ critical point = 185 7Ton

(182)
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Chauler & ) Stovctural Design Analyies

:."- |'-. 4 £ 5
}Zw' =0.83: ¥3 1'€I'i (,-f“{ ——~| = 10.1 Ton
! i G .I l_'l.-“ ‘]_}

-

MY =085 Y

min PV, = 0.85—MPa(bd) = 0. S_J—|.::w,u‘¢‘:|‘l| 2 l =168 Ton
3 L1000

i F,_'_"" b

= fﬁl["i '?ﬁ“

L]

L1

G =083 = 20,17 Ton

i
|

1000 )

complies with catesory (4)
Reg @F, = V¥, - @F =1857- 10,1 =547 Ton

Use @ [0 [or stirmeps

T 0.85(1 570 4.2X%286) -
G el el o ———= = 17.21 cm
Dy 547

Use @10 (2 leg), 8 =17 em

d-Development length (1.,)

ot . - ur ; T A R e

L, for bottom bars (D 20)

" 4 ('
- Ly Hi
L= afv of —Hu.l} [(2)=T7668 em
27 ¥ adan

L, =12 d, =12(2)=24¢mi

=d =26¢m s+ ey AL O
M. |
Sn - i
¥,
(100; :

200009) . o8 » 7664

1589
117.15 em = 7668 ¢m = available development > Req.

< dor Tap bars (0 20)

(183
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> LiRaplery Structuzal Desiom Analyses

0.3 Tn [rom face af suppart =0.3(62 - H{0.15)=1.77m

The total lengthof the top bars = 2 (177} + 0.6 =4. 14 1

e L=42m
5

L
|

c

(184)
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Chapter § Serictural diesgn _analy

e
e b

I v

fiieehink W

=0

Il A

=y Shear & Moment Envelope Diagram

, : Fie. (6-19)
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ST ) T AT LS K ATLGLE Yoy
B=50 cm Il =30 em d=16 cm
1-Design For Positive Moment :
Mu=il140 ENm Asshown i g (6-19)
Mo =101.40/09=11267 KNm =11.27 Tonm
Ay max, ~0,023 (30) (26) =299 cm
X: = 1529 em Kmax. =075X, = 11.47 ety
. amax =X, =085 (1147)= 2975 cm

Imax. =Ag fy=(299(42) = 12558 Ton

Mn max. = 125.538(26 - 0. 50975 /100 = 26.52 Ton.m

Mo max. > Reg Mn .. aingly reinfarcement
m=1647  Rn=3343 EKgiem® p=000854 Poins 5% B

Ag = D080 (26)1=11 13 am*

Jse 4 O 20 mm A5 =1272 cm”
Cheek  lension stee! is yield ?
C=085(03) (502 =127a

Actml T= {12724 1y=Ton

Aciua: a=472 cm

Avtoal x—a/B=4.2/0.85 =4 9%6m

g, =0.0127>¢,= 002]

. Tension sicol 13 vielding - QR

Artual Mn=1277 Tomm >11 .27 Ton.m (K
2-Design For Negatve Moment :

Mu 14955 KI:m  As shown in Fig. (6-19)




Chagter d Siruciyral Design Analyses

Mn=14829/09 =156 88 KN.m =1367 Ton.m
m=1647 Ra—4636 Ez/cn’ 2= 00123 P = PR o
Ay =0.0123(50) (26)=15cm"
Lse 320 mam & 23 14 Ay =1885 ¢m?®
Check s tension steel iz wisld 7
C=0.85(03)50a=12754a
Actual T={1885)42)=79.17 Ton

- Acmml a= 7217/ 12.95=58.2cm
Aciial x=a/Pp=62/0.85 =73cm
&, =0.00768 >¢ = 0021

. Tension steel is yielding = 0K

Actual Ma =18 12 Tonm =135.67 Tonm LUK

a 3-Design For Shear -

" i B 3 = o e

¥, =5 en
V(@ critieal poim — 13.71Tuon
Dy = 10.1"Ten
- min K =3 68 Ton
complies with category (3)
Req @V, =V ~@OF =13.71-10,1=3.6] Ton

Use @ 10 for stirrups

DV,

Use 102 Jeg). S =25 cm

L &

(187)




Liapter b DETHCENTRL SIS At iyses

#-Development length (L, ) :

L, far bottom bars (6 207 ¢
L, =76.68 cm
L. =124, =1202=24 &m
=d =2006m eI 5417 €]

- 11L.7 em > 7668 cm - avatlable development > Rey.

Iy for Top bars (< 20 -

0.3 Ln from face of support = 0.3(5.1- 2(0, 15)) = 1.44m
The fotal longth of the lopbars=2 (.1.44) 1 05=348m  Use L—3.5m

“
_ i
=

i
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Ehe
s

R L L ey

| e
-POF. 81

=30 BE—- 330, b

| -] . FE=2867. '
“Dhd L F—F A R : 2
: _*33'”“_333253_7‘_;!.'—:13#, 5

s
'
o

P

!
Hha
+
&

R o L

LS

SNhear & Moment Envelope Diacgram
Fig. (6-20)
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Chapter & : SEMHCTIIRL LMSIGH 206 1y5Es

B =71 &m H=30 ¢m d=20¢em

[-Design For Positive Moment :

- v R e e

Mu =245 88 KN.m  As shown in Fig (6-20)

Pln =245.838 /09 =2V2 2 KN.m =27.32 Tonm

A miax 0023 (70) (26) -4 86 cm*®

X, = 1509 un Xmax. =070 XK, =11.47¢m
3 agx— X, =0.85(1147)— 5.75 cm

C= 850 239 75)(70) =174.03Toa

Win max —(174.03)026-5(9 73100 —30.76 Ton

Mr max. = Rey Mn oo singly remlorcement

m=16.47 B =6735 Kelan o~ 0018 Pus = P< pro.
= Ax =0.019 (70)(263=34.5 em’

Use 12 @20 mm As=3768 cm’

Check lenston steel s ymeid

C=0.85(0.2)70)a=1785a

Actpal 1| ={3788)4.2) = 158 28Tan

Actual a =887 cm
- Actual x—a/f—= 887 0.8 — 1044 em

£}

5,=0.00447 > ¢, = 0021

& Lenzion stezl is yielding o OK

Aetnal Mn=34.15 Ton.m = 2732 Tonm

(194
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2-Design For Negative Moment :

PR S i

Mu =330.86 KN.m  As shown in Fig (6-20)
Min =330.86/ 0.9 =367.6 KIN.m  =36.75 Ton.m

m=16.47 Bn=77.68 &¢/om’ = T Pom, = B= o

Ay = 0227 (70 (26) =41 58 cm?

Use |29 20 mm & 49 14 mm Ay =4398 cm*
- Cheelk ; tension sigel 15-vield 7

C 08503 7im=17852

Avtual T = (43.98)(4.2) =184.716 T'on

Actual 2= 184716/ 17 85= 103 em

Astual x=a/F=103/0.83=115cm

&, =.00378 >+, — 0021

- oo Tension steal 18 vielding - O
Actua! Mn=385! Ton.m =36.76 Tonm + OF.

I-Desizn I'or Shear :

t

T

¥, =314 Ton

V, @ entcal pont=26.83 Tan
G, =14.12 Ton

min ¥, =52 Ton

(e B : ol

L = Jw —28.24 Ten complies with category (1)

Req @, = ¥, - OF. =26.93 - 14.12 = 12.71 Ton

083

T.,.I:'Sﬁ @ Iﬁ for stirrunps

£

~ (191)




o ge iy by Joapa il
T W EET ",;'_r'f’:.!-!:ll'n Y qfl.._l'_j- &N

Lo ey 0

Yo fe i
u.h.—:l.l-:_fr A

el

=322.93 gin

E_

Use'd 10 (£]ep) ,8 =20 em

d-Develapinent length (4, ) :

e i = b o ] . A I O G i i e
I, Tor bettom bars (@ 20) ;
L, =70.68 ©m
£, =12 d =12{2)=24 ¢
= =26 cm s o s e SR
13161 em = 76.68 cm .. available development > Reg.

L for Top bars (42 20)

0.2 Ln [rom face of support =0.3(6.3-2(0.15)) = 1.83m

The total length of the top bars =2 (1.8 + 0.6 42 m Use L=42m

(192)
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b—6 20-—d——s. 20

5-3"'-‘""*4-4--—-15+345~7~—+—'—$. 1n-—+1:n--:=. “G0—id
Lol
=4

Cikix
Fir!

= X
|
g Sl

—aEa

=R M2 1L ER

s ~ Y. SA-T A3 : :
287 TE-—Z07 R T et
E—1.0 .uﬁ e Tt 1 S e R

- Shear & Moment En velope [Ragram
Fig. (6-21)
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! L )

B=70 em H=30em d =26 cm

I-Design Ior Positive Moment ;

T LT it A - e
u s e 5 s gt ]

Mu =238 18 Kvom  Asshown in Fig (6-21)
Mn=238.18/0.2=264.64 KN.m =26.5 Ton.m
Ay max.—0,023 (70) (26) =41 86 em*®
X, = 1329 em Amax. =07 X, = 1147 em
- amax.=pX, =085(1147 = 87 um
C—=85(0.3)(9.75)(70) =174.03 Ton
Mn max.=(174.03)(26-5{9. 75/ 100 =36,76 Ton
Mn max. >Eeq. Mn - singly reimforcement
m=1647 Rn—65.33 Ke/fom® p=C.0183 P < P P
As =0.0183 (70) (26)=333] ¢m*
Use 110 20 mm Ag =33.79 cm®
Check : tersion steel s vield 7
C=0.85(035(70a=17854a
Actual T = (33 79%4.2) =141 9 Ten
Actual =795 em
. Actual x=alf=795/085=535 ¢m
b= 00534 > &, — 002!
% Tensign steel 1= yielding - OK.

Actual Mn 3126 =Tonm = 26,5 Tonm

c | (194)
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2-Design For Negative Moment :

ool L

R L T T " & - £ s

Mu —231.53 KM.m  As shown in Fig. (6-21)
Mn=33185,09 =358 7ENmMm =687 Tonm

m=16£7 Ra=779 Kglem' A=0228

As =0.0228 (70) (26) =41 49 em?
Use 120 20 e & 40 14 mm As =43 9% cm?
Chaek ; tension steel 15 yield ?
C =083 0. 370 = 174354
Actual T = (43.98)(4.2)=184.716 Ton
Actual a= 184716/ 17853 = 103 cm
Actmal x=alB=10F085=121cm
#, =0.00344 >¢ = 0021

. Tenston sleel 1s yielding - OK.
Actual Mn=385Tonr > 3687 Ton.m Lo e g

3-Design For Shear :

Py =~ D% .

I L L Ll S i G i Al ol o P T i i il i -

o =287 Ton

¥, @ cotical poinl = 27.73 Ton
D = H12 Ton

min @F =32 Ton

GV, = V. - ¥, =2773-1412 =1361 Ten

(854, o

i3

A e T

comphies with catepory (4)

(195)
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e I

sz @ 10 (2 leg) . B =10 om

4-Development length (L, ) :

S O T AT L R L L S L i it - £
B T . o L s i s -l T —k
™ | A W el P s 0 P ol S

Ly for botlom hars ($ 20)

Ay y TO.68 om

¥ o [l A T T N i RS
i IJ_ _IJ-__ "|.'_,I.::I.1:|' L= 'u.l:l:l

=d =26¢am e PN TR ¢ 0 2 1]

131.25cm 2 76.68 om ~ available development = Req

Ly for Top bars (& 20]
0.3 Lo from face ol support =0.3(6.3 2(0.15) -1.8m

Thetotal length of thetop bars =2 (1.8)+ 0.6 =42 m Lise 1.-42m

(194)
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) Fig. (6-22)
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B =30 cm H=30cm td=26cm
I-Design For Positive Moment :

Mu=12257 KNan  As shownin Fig, (6-22)
Mn=i2237/09=13619 KNm =1362 Toom

A mmax. =0 023 (50) (261 =299 cm ®

X, = 15229 ¢in Kmar, =075X, = 1147 cm
amax. — X, =085{11.47)= 5.75em

C=85(0.3)(50)(9.75) =124 3

Mn niax. = 1243026 - 0.5 STSN/00=2626 Tonm

Mn max, = Reg Mn - sigly reinlorcement

M=16.47 Ro =479 Kplen? p=.0105

Pmi.!. = 2 fﬂﬂu_

As =0.0105(50) (26) =1

365 o’

Use 5@ 20 man Ay =1571 an?
Check © tension steel is yield ?
C=0RS03N0m=12.752

Aetnal T = (15.71)(4.2) ~65.98 Tan

Actual a=517 em

Actual x=a/f=517/085=61¢em
E,= 000578 >¢ = D027

. Tension stee] 15 vielding - OX,
Actupl M =1544 Ton.m > 1362 Tonm

2-Design For Shear:

W, =8 T

il e -

V, @ exitical point = 7.4 Tun

¥ =10.1 Ton

tomplics with category (2) {minimmum shear)

(198)
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Use @@ 10 for stirrups

=50 i

Usetd 102 lee), 5 <30 om

3-Development length (L, ) ;

A A A AT T A R L R U e e S gl S T T—— e T T —

- L, fon bottom bars (D 20 ¢
L,=76.68 ¢m

I i T T, ) R S IR
L, =12 d, =12(2) =24 cm

=d =26 ain e e AR

221 4em 2 76,68 em . availabie development > Reg,

: (199)
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B =50 em H=30um - d=260em
I-Design For Positive Mument :

o et} e

Mu=240.27 KNim  As shown in Fig. (6:23)

Mn=24027 /0.9 =256 9 KM.m =26.7 Tonm

A max, =0.023 (80) (28)=47.84 cm?*

X, = 1529 ¢m Kmax. =075 X, =11.47 om
amax.= 1 X, =0.85(1 L.47)= 9.75em
(C=0.83(0.3)(9.75)(80} —198.9 Tan

Mn max, =198.9 (26 — 0.5(9.75)) /100 = 42.02 Ton.m

Mn max, > Reg Mn = simgly reinforcement

m=1647 Bn=49.37 Kg/icom® p=0.0132 B & PR P

A =(0132(80) (76} =27.456 om?

Use 5T 20 mm As =2827 om?
Check - tension steel 15 yield 7

C =0 B5(0 280 =20.4 a

Actual T = (2827)4.2)=11873 Tum

Actuzl a=382 om

Actual x=alfl 582/085=68cm

ay =W 0084 > 5 = 0021

S Tension steel is vielding - O

Actual WMn=26.8% Tonm =26.7 T'on m

(201)
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2-Design For Negative Moment :

s Y oo e - -

Mu 34866 KN.m  As shown in L, (6-23)
Mn=34865/09=3874 KN .m =23874 T'onm

= 1647 Ran=7163 Kg/lom® S=0.021 P B @ g

A =0.071 (80) (26) =43 68 ¢in®
Use 12® 20 mm & 4 D 14 im As 4399 cm?
Clieck : tension stee] is vield 7
C=0.85{(0.3)(R0ia =204 a
Actual T = (43.993(4.2) =154 8 Ton
Actual a=1848 7204 =91 ¢
Actual x=a/f, 21/085=10.7 cin
6, ~00042. > 5 = (021
- Tension steel is yieldng -+, O
Actiml Mn =396 Tonm =3874 Tenm R )

3-Design For Shear :

o PRrTIee . S

¥, =30.6 Tun
I, critical point =286 Ton
o =122 Ten

min &V, =44 Ton
{085 ! JM =242 Ton complics with category (4)

Req @V 5V, - ¥, <28.6-122-164 Ton

Use 2P 10 Tor stirrups

(202)




gt u.:n.- LS L R o I N N e "H-“"..-"‘ r].l_.-n]-\q:.q

0854, 1,4
D

F )

=

=TF T8 cm

- Use 2 10 (4 Ieg), 5 17— cm

1

4-Development length (1,) !

s . Pkl
W

L for bottem bars (O 203
~ L,=76.68cm
L, =124, =12(2)=34 cm
=4 =26 cm s s e e ACTLTO]

1178 cin 2 76.68 am °. available development > Req.

L. for Top bars (2 20 :

0.5 Ln from face of support =0.5(6.3-2(0.15)) =1 8 m
The total lenath of the top bars — 2 (1.8) + 0.6 =4.2 m Tst L=%2m




(liapter

_ Shructuial Design Analyses

K = 3 B
TE 30—, b5 D B

System

[ =fsm]

i—-—-s.?.n'—l—-—ﬁ.zﬂ'-—g——a._z:—ﬁ—-_ﬁ. s 16— 5. o3, 204

il

Laerds
BER dal
: 'I.,h'ﬂ'"T 1553 . Gpoama 40 ot
sheedoih = =354 G304 9T 3 ' *
) g, R ] prt = P ;
] Rt o HUL B B T
=30
(]
w0 :
-k :; 1
=TI z = ¥
- Shear & AMoment Envelope Liagram:
F.ﬁﬂ." (G5-24)
-
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B=230cm H=30¢m d=26 ¢m

1 - Design For Positive Moment :

P L . v -

Mu=26274 KN A shown in Fig. (6-24)

Mn—=262.74/02-291.93 KN.m =72%.19 Tonm

Ay max, =0.023 (80) (36) — 47 84 cm ®

Xy = 1529 em Amax. =095 X, =147 em
- armn.— [ X, =085 (11.47)~ 975 cm

Tmax. =Ay fy={47.84)(4 2)=200.93 Ton

M max, =200.93(26 - 0.5(9.75) /100 = 42.45 Tonm

Mn max. > Reqg Mn = singly reinforcement

m=1647  Ran=5398 Kglom' p=00146] P '€ 02 g

Ag = 0.01461(80) (26)=30.3% cm

Use 160 © 20 @mm Az =314Zem*

Check | lension sieel is vield ?

C=0.85(0 3)(80)a =204 a

Actial T = (31.42)(4 2} = 131.96Tan

Actual a =647 em

Actual x=a/B=6.47/085=767 em

£, = 0.00725 > ¢, = 002

o lensonstesl is viclding . DF.

Actial M 30,04 =74.19 Ton.n




[ :T.EH.HIHF' i =,

Structural Design Anddyses

2 - Design For Negative Moment ;

Mu=25339 KN.m Asshown in Fig. (6-24)
Mn =353.39/0.9=392.66 KN.im = 3927Ton.m

m=1647  Rp=726] Kg/cm’
Ay =002088(80) (26) = 43 4Zem®
e 12020 mm & 4@ 14 inm
Check : fension steel 15 vield 7

C=0.85(0.3)R0ja =204 4
Actual T=1{43.98)(47) = 18472 Ton

Actuial a=184.72/204 =905 em
Actual x=2/H=903 (085 =10.65 ¢cm
£,=0.00432 =8, — 00021

. Tension steel is vielding - OK

Actual Mn—39.67 Tonm =39 27 Tonm

3 - Desizn For Shear :

£=002088 Pits, S PF P,

A =“'43.5?E {:h'l‘:

- OE.

¥, =322 Tom
¥, (@ critical paint=730 .11 Tou
W = 1412 Ton

min @Y, =516 Tor

. ,_J?h' ;
QH51 = Bd =3824 Ton

3

complics with calepory (4)

Req. WF, = 1. - @V~ 3011 - 1402~ 15.99 Ton

Use @ 10 for stirrups




[ T ¢

S FUETIETRE WAES TG TLHILPEES

Useh 10 (4 1eg), S =18 em

g
4 - Development length (=4 ) -

LR L iy B e T g o o W S A e

- e L
L, for bottom bars (4 20)
L,=7668cm
L. = 124, =1%7)=24 om
=d =25 ¢m s e e TR
116.03 cma = 76.68 om .. available development > Reg.

Fog Tor Lop bars (10 20

0.3 Lo from face ol support =03(8.3 - 2(0.15))=1 8 m
The total lenpth of the top bhars =2 (1,81 +0.6=42m

llge L.=4.2m

(207)
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B=8)cm H=30cm d =206 am

1 - Design For Pusifive Moment :

Labaad e

aw -

Mu=25831 KN.m As shown in Lip, [6-25)

M =25831/0.9=287 018¥N.am =287 Tonm

As max . ~0.023 (80) (26) =47 84 ¢m*

Xy = 1529 em Amax. =075X, = 1147 em
s dimax = [ X, =085 (1147)= 979em |

Tmax, = As [v=(47.84)4.2) = 200.97 Ton

Mn max = 200.93(26 — 0 S{9.755) /100 = 4245 Tonm

Mn max. >Req. Mn - singly remforcenient

m=1647  Rn=53.07 Kg/em' £="0.01433 B, = % B

Ags =0.61433780) (26)=2%§ em >

Use 10 @ 20 wmn Ay = 3142 cm?

Cheek : tension steel 15 yigic

C=N85{0.3)(S0)a =204 3

Actual T=(31.42)(4.2)= 131,96 Ton

Metual x.?. =647 cm

Actual x=a/B=647/085=705¢em

£, = 0.00725 >¢ = 0,0021

~ Tenston steel is vielding - OK

Actuzl Mn = 3004 T ™

- | (209)
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-

2 - Design For Negative Mament :

T T I . e e

Mu=234761 KN.m  As shown in Fig, [6-25)
Min = 347.61 /09 =386 23 KN.m =3867 Tonm
m=16:47 Rn—7141 Ka/om’® £=1002044 L AE ST [ B

=

A =02044 (80N (267 =42 52 o’
se 12020 mm & 44 14 mm As = 4393 cm?
Cheek - 1ension steel is viegld 7

C—0 B5(0.3%800a=204 4

Actual T =1{43.98(£.2y= 18475 Ton
cteal a=18473 /204 =906-cm

Actual x—a/f=906/0.85=10.65ciny

£,=0.00432 > £ ~0.0021

- . Tension steel i5 yielding - O
Actuzl Mn=392.66 Ton.m > 38 62 Ton.m S i 4

3 - Design For Shear :

e T - T

¥.=31.19 Ten
¥, & oritical poind =29 15 Tan
LV =121 Ton

min @V, =442 7en

o :
A . " .

v:. pd =2421 Tan complies with category (4)
¥

0.35|

b
Roq. @F, =V, - @Y. =30L19- 121 = 1705 T'on

Use o 10 for stirnips




VETHCLUI AL LIESIGI ANaiySey

ALLTELET O

B854 .4
3'=__i£ =17 09:m

D
Uscd 10 (47eg) S =17 em

4 - Develapment length {Li s

e e

(.4 Tor bottom bars (@ 207 .
b L= T6.68 em

L, =12 4. =12(2)=24 em

=d =26cm ©teerieress . cODtrol
11603 cm = 7568 cm * available develogment > Reg.

1. for Top bars (@ 20)
0.3 In from face of support =0.3(62— 2(0.15)) = 1.77 m
The total length of the top bars = 2 (1,77 + 06 =414 m

Mse L =A2m
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Strucluzal Destgn Analyses

N T

Shear & Moment Envelope Divgram

Fig, (6-26)

" P

(212)



LAagier o wrlttaral desum Atalvsey
B= 40 ¢m H= &0 cm d =76 cm

1 - Dexign For Positive Moment

P -

Mu=1032.2 KMo As shown in g ( 6-26)
Mn=10392/09=1154 PR KN.m@ =11547 Ton.m
As max —1023 (40) (73 5} =67.62 ¢m*
X, =4324¢m Xmax. =073 X, = 3243 e
Amex. = X, ~0.85(1147)= 2756 cm
Tmax, = As fp=(67.62)(42)=284.0 Ton
Mn max.— 284 (73.5 —0.5(27.56)) /100 = 169.6 Tor.m
Mn max. = Req Mo . singly reinforeement
m=16.47 Rn=4998 Kg/em® 2= 001337 Pia. = A< P
Mg =0.01337 (40) (7555 = 4065 cun?
Uise 14 @ 20 mim i two lavers As =435% o ?
Check : tension steel is vigld 7
C—085(0.5)(4Ma =102 a
Actual T={43.98)(4.2)= 184.72 Ton
Actual a— 18,11 <m
Actunl x—a/P=18.11/0485=21.31 em
> 6, = 0.00213 > &, = 00021
. Tension steel is _ﬁﬁhii:ug a1
Actual M = 115 04 Tonm

=

- (213)




LHapLer o

SiEnictual Mesign_Anaiysey

2 -~ Design For Shear :

V., =431 .16 Tan
¥, @@ exitical point =39,12 Ton
dip, = 2359 Ton

min Wi, =361 Ton

r II'F'\
&
- 0.85) Y~ g =47.18 Ton complies with categury (4)
-
Reg OV, =¥, - @F, = 3912 -2359= 1553 Ton
Use 10 for stirriups
0854 f a
= ———f‘:yfy = T 43 -¢m
i
~ Use 10 (2 leg) . 5 =75 em
1 - Development length ( Ly I
L for bottam: bars (@ 20) -
R L,=8435em

L.=12 d, ~12(2)=Hem
=g —74.5em

3627 om = 7668 cn

... oontr]

- available development > Req.




Structucal Design Analyses

Chavler g
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b 20— 6 30— 25— 3,

System

ki =F18 QL=rig A=
e T S

Shear & Moment Envelope Diagran:

Fig. (5-27)




Citautar i - Structural Desigr Analyses

F"
L)

B=50c¢m H=30¢cm d=26¢m
I - Design For Positive Moment :

e i i - i o ? e -

Mu=162 KNm Asshown in lig, (6-27)
Mn=162/09=KNan =180 Tonm
A max =0.023 (50) (26} —=3588 cm®
X, =1529 om Xmae. =073 X, =11.47 em
= dmax. =X, =085(11.47)= 975 cm
Tmax. = Ay Ty={3588)42)=150.7 Ton
M max. = 150.7(26 - 0.5(9.75)) 100 = 31.84 Ton.m
Mn max, >Req. M < singly reinforcement
m=1647  Rn=3325 Kploni'® p=001438 Puin. T P Ope
As =0.01438 (50) (261 =187 cm”
Use 6 & 20 pum As =1885¢em”
Cheek  tension steel is vield 7
C=0.85(03)}500 = 12.75 a
Actual T =(18.83)(4 2)=79.17 Ton
Actual a—621 cm
Actual x=a/B=621/0.85="73 ¢
£,=0.00767 > ¢, = 0,002]

-~ lension steel is vieklmg - 0K
Acmal Mn — 18 13 Tonm




- Ldteditin; W 1 SUTIELUT AL SIS ANIYSES

2 - Design For Negative Moment :

e il i g " s L

Mu=218.02 KN.m As shown in Fig. (6-27)
Mn=218.02/09=242 24 KN =2422 Tonm
m=1647 Ra= 71.67 AKglem® e=0.0160% P = 0% gl

A =0.01609 (50) (26) = 2091 e

Lse 6 D20 mm & 2@ 14 1nm As =2199 ¢m?
= Check - tension slzel is vield ?

C=083(0.3) =2

Actpal T= (21.99%4.2) = 9236 Tan
Actual a=92.38/1275=724 em

Actual x—=a/B=724/08=852cm
€, =0.00615>¢ 00021
2 Tension steel is yielding - QK.

Actual Mn=2578 Tonm > 2422 Tenm A

3 - Design For Shear

V. =22.04 Ton
V, @ crtical point = 1892 Tan
¥ = 101 Ton

min P, —3.68 Ton

=) -
.85 [""'_5 Ja’;.-:" =20.:7 Ton : cotrplies with category (4)

Reg ©F, =V, - &l =19.92—10.1=92.82Tan

: se @ 10 for stirry i

o (217)




ST 1 DU LUTAL LIETT ATIELYSES

E'.S.'_:'_-rjhf-_lif
5= - =75 68 em
T

Use @ 104 icg). S =25 ¢

4 - Development length r"i'-f A

L.z Tor bottom bars {1 20) ;
e 70,68 em
L,=12 4, =iX2)=24 ¢m

il !

=d =26 cm N 5 .

10204 em = 76.68 cm <. available development > Req,

1., Tor Top bars (B 20) :
1.3 Lo Irenn face of support = 0.3(5.3 2015))=18m
The total length of the top bars =2 (1.8)+ 0.6 -4 2 m

Use L=42'm

(218)
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Sheur & Mement Envelope Diagram

Fig. (6-28)




LNt pLer o Yiructural (Desim Miyalyies

B =40 cm H=30 cm d=26im

i - Design tor Positive Moment -

T W 7 P T T Fodera e, — T ——

Mu=3879 KN.m  As shown ia Fig, {5-28)
Mn=5675/0%=631 KN.m =623 Tonm

A max =023 (40) (26) = 2392 ¢m ?

X; =152%cm Kmax. =075, =11 47 cm
amax. =P X, =085(1147)= 275 em

Tmax. = As 1y = (23.92)(4.2) = 100.46 Tun

M max .= 100.46 (26 = 0.5(9.75)) 100 =21 22 Ton.m

Mn max. > Reg, Mn . aingly reinforcement

= 1647 Bn—=2331 Ke/lom® =10 .00584 P % A€

M,
Ay =D.GO58 (40) (26) = 6.07 ¢

Use 4 @ 14 mm As =616 cm?
2 14 straight & 20 (4 bent

Cheek : tension steel is vicld 7

C=0.85(03 W40la =102+

Actual T =(6.16)(4.2) = 25 87 Ton

Actual a= 2.54 ¢

Aetual x=alf=254/085=29%cm
£,=0.00.02517 > ¢, =0002]

- Tension steel is vielding - 0K

Actual Mo = 6.4 Tonm

(220)
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o THELUTTL SLAES I ATiatyses

2 - Design I'or Negative Moment ;

Mu=831KNm Asskown g (5-28)

Mn—82.1 /09— 9232 XNm —923 Tonm
m=1647  Bn=3113 Kgp/ew®  2=0.00876
As =0.00876 (40) (261 =9.11 e

Use & @ 14 mm Ay =924 em”

4@ 4 Fom positive reinforcement &2 ¢ 14 straight
Check ! tension steel 15 yield 7

C=085{03}(40): =102

Actual T =(924)(4.2)=738.81 Ton

Actual 2 =38 &1 /102=3Rem

Actuxi x—a/P=38/085-445em

£, =00144] = ¢ =0.002]

< Tenston steel 5 vielding . O

Actual Mn= 9235 Tonm =921 Tonm

3 - Design For Shear ;

.Ign'm 5 i‘o{ n'ﬂnr:u.

~ DK,

¥, =241 Ton
V, i@ critical point==23.12 Ton

‘151{': =X 07 Ton

min PF, —2.95 lon complics with category (2)

Use © 10 Tor stirrups

M, 1

= =48 %1 cm

b

i




L AL

D ETCT Il WS Aialyses

Wsa @ 10(21eg) . 8 = 235 e

§ 4 - Development length (“) -
L Tor holtom bars (D 14) ;
e = 3368 cm
Ly =12 d, =120 45-16.8 ¢m
- =d =2Gem et ees vemieen COMTE
%4 cm 2 53468 cm - available development > Rog,
L ; for Top bass (P 14) :
0.3 Lo from face of support = (.3(5 3 - 2015 =1.5m
The total length of the top hars =2 (1.5) + 0.6 =36 m
- Use L=36m
-

| < (222)
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Shear & Moment Envelope Diagram
Fig. (6-29)
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Strsictirnl Destgn Analyses

B =40 ¢m H—=30cm d=26cm
I - Design For Positive Moment »

Mu=63 18 KNm As shown ia Fig {6-29)
Mn=63.18/09=702KNm =702 Tonm

Ay max . =0.023 (40) (261 =23.92 em?

X, = 1529w Nmae. =075, =11 .47 om

amax. =[x, =035 (11.47)= 9.79em

Tmax. =As [y=(23.92)(4.2)= 100.46 Ton

Mn max. = 100.46(26 - 0.5(9.75)) /100 = 21.22 Ton.m
Mn max. > Reg, Mn - siogly relnforcement
m=1647  Rn= 2596 Kg/len' =0.00653 -
As =0.00653 (40) (26) = 6.79 e¢m

Use 24 14 mm straight . 30 14 ben Az =T 7o
Check : tension steel is yield 5

C=0.85(0.3)(40a= 102 a

%]

Aciual T={T7)(4.2)=32 % Ton
Actual a= 3.17 cm

Actal x=a/B=3.17/DE5=

(o8
Lt
P

6= 0011791 > ¢ = 0.002]

= lersion steel s vislding .. QK.

Actual Mn =7 9 Tonm

(224)
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Lt nes

2 - Design For Negative Moment -

e CEl = i . e s -arm

Mu=817KN.in As shown in Fip. {6-29)

Mn=847/09=94.11 KN.m =541 Tonm

m=1547 En=348 &g/om® o= 000825 I S T
Az =D00RISE0Y (26} =9 31 cm”

Use & @ 14 mm from positive steel, 2 @ 14 mm slzaight As =123] cm?

Cheek : tepsion steel is yield ?
C=08503)4Ma=1024g

Actual T=(10.78)4.2) =45 28 Ton
Actual a=4528/102 =4 44 em
Actual x=u/P—4.44/085=522 cm
g, —0.01194 > 5 =0.0071

- Tension steel is vielding - OK.

Agtual Moo= 1097 Toom > %41 Tonm )

3 - Desian For Shear :

AT e s R e L e —— : T T o -

¥, =10.17 Ton

¥, @ critical pownt =923 lon

@, =507 Ton

min OF, =295 Tun complies with category (2)
Uise @ 10 Tou stirruns

7

W

S= =08.91 cm

B

Usetp 102 1eg), 5 = 25¢m

(225)
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4 - Development length (Ld ik

L Tor bottom bars (D 14) -
L, = 5B68 om
L =124, =12004) =158 c:

=d =26 om L ey e ey SEEATOY
10264 em > 52G8 om ~ avatlable development > Reg,
iy Tor Top bars (B 14) ;
1.3 In from face of support =0.3(5.3 - 206.15))= 15 m
The total length of the wpbars=2(13)4+ 06=36m
se L=36m

= (226)




- (ligpieer o - Sire
Shear & Moment Envelope Diagrant
T
lig (6-30)
¥




- tottrhE e 1 e N Ny T AT AR ey

B=40¢m H =30 cm d =26 em
! - Design Fur Posirive Moment :

L el L e - 4

Mu=l1236 KNm  Asshown in fig (6-2 o)
Mn=112.36/09= 12484 KNm =12.48 Totm
As max. =0.023(40) (26) =23 92 eni ?
A, 1529 cm Xmax, =075X, = 1147 em
" ama. =0 X, =083 (1147)= 975 em
Tmax. =As Fp=02392)4.2) = 100.46 Ton
Mn max. = 100.46(26 - 0.5(9.75)) /100 =21 22 Ton.m
Mn max. =Reg Mn - singly reinforcement
m=1647  Rn=4617 Kglem®  p=001222 Pk, 505 Do

A = 001222¢40) (28) = 12.71 & ®

Tise 9D 1£ ym As = 13.85 cm®
30 1 strnght & 6 0 14 Pent
Cheek : tension steel is vield 7
C=0.85[0.3)a=4
Actual T=(13.85)4.2)=38.17Tun
Actug] 2= 57 om
E Actaal x=au/B=357/085=57] cm
£, = 0.00862 > ¢~ 0.0021
S Tension steel is vielding - OF
Actual Mn= 13,47 lonm

- (228)
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2 - Design For Shear -

-

¥, =848 Ton

Ve @ erineal point =717 Ton

thi, =8.07 Ten

mm PF =285 Ton complies with category (2)

j—’i”};— =4945em

Use D D2 leg) , S = 25 cm

3 - Development length (1., ) :

L, tor Botlem bars (B 14)

Ly;=53.68cm

L, =12 d, =12(1:45=18 8 cint
me T T (ereers GO

184 84 om > 76.68 vm < available development > Req.

T W

iy

(229)
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Shear & Voment Envelope Diagram

Fig. (6-31)
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Lusifrler o atitcticiat Uesign

B=10 em H =30 td =26 cm

I-Design For Positive Moment :

L i gt - W

Analyses

Mu =348.95 KN As shown in i g, [6-31)

Mn=348.92/09 —387. 7 KN.m —38.77 Tor.m

As max =0.023 (100) (26)=54,6 ¢iri 2

Ry =1579 em Xmax, =075 X, = 1147 em
aimax. =X, =083 (1147)= 975 cm
C=1.85(0.3)(9.77)(100) =242.62 Ton

Mii max. =248.62 (26 - 0.5{9.75)) /100 =32 5 Ton.m

Mn ez, > Reg, M S simely reinforcemen:

m=1647 Rn=5735 Kelew'® p=00156
As =0.0156 (100) (26)=40.76 cin*

Use 13@ 20 tmm Als =40,84 em?
Check : tension steel 15 vield 7

C=0.85(0.3)(100a =255 2

actual 1 =(40.84)4.2)=171.52 Ton

Actual a=0.73 om

Actual x=a/p, 6.72/085=cm

~ Tension steel i8 vielding . OK

Netual Mn =3¥.83 Tonm >28.77 Tonm O

gl 1]

i ]

=
2 R

(231)
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2-Design For Negative Moment -

b —y i e - o

Car T A e

M =448 87 KN.m Az showa in Fig (6-31)

Mn =448 87 /0.5 =498 74 1N —49.87 Ton.m

m=16.47  Rn=7377 Kglem® e=00713 Paw = 0<
As =0.0213 (100) (26)=55.€ em>

Use 130 20mm & 4D 14 mm As =37.02 ¢m?
Check : tension steel is yield 9

C =0 85(0.3)(100)a =255 4

Actual T = (§7.02)(4.2) =239.48 Tox

Actual a—=23948 /255 939 o

Actual x=a/8 9335/085=111 Cits

&, ~0.00402 > ¢ = 002]

* Lension steel is yielding . OK.

Actual Mn=351 Tonm =49 87 Toii O

3-Design Vor Shear :

=

o i s -

v, =40.87 Ton

V., @ critical poim =38 167 Ton
P =202 Ton

man DY =74 Ton

——
i
At
-

-
{f .
0.5 — |f:.m’ —40.3% Ton compiies witk category (4)
\ /

L

Reg PV, =V, - @7 =38167-20.2 Ton

Use 2¢b 10 for strmps

(232)




(AapLer o  Stiyetural Design Analyses

0.854, 1,4

hT

=tfHd em

Use 20 10 {4 leg) . S =16 om

d-Development length ( Lﬂ'j i

L, for battom bars (D 20) -
L,=7668 em
L, =12 d, =12{23=24 ¢
=d =26em 2 vade C A B T L RER

1212 em = 7668 ¢m <. available development > Ragq.

{1, lor Tup bars (P 20) :

0.3 T from face of support = 0.3(6.2— 2(0.15)) =177 m
The total lengih of the top bars = 2 (1.77)+ 0.6 =4 14 m Use [.=42m
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Stear & Moment Envelape Diagram

Fig. (6-32)
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B =70 rm 1 =30¢cm d=26cm

1-Design For Positive Moment -

L e ara A e i T e g Sl

e .

Ma=21682 ENm aAsshown i I 2 (6-32)
Mn=21682/09=2409 KN m =241 Tonm

A s max. =0.033 (70) (26) — em

X, =1529¢cm Xmax, =0.75X, =11.47 vm
amax.~ B X, =0.85 (1147)= 975 cm

C=0.85(0.3)(70X9. 75 =174 Tun

Mn max.= 174(26 - .50 73))1100=3675 Tonm

Mn max. > Req Mn Ssingly reinforcement
m=1647 Ru=509 Xp/lom® p=00136 Py S A< B

As —0.0136 (70) (26) =24.75 em*

Use 8@ 20 1 Ay =25713 ¢m”®
Cheek - tension steel is yichd ?
C=0.85(0.3)70)a=17.85 a

Actial T = (25 13)(4.2) =105 54 Ton

Actual a=59 em

Actval x=a /B, — 59/ 085=695 cm

e, = 00082 > ¢, = 0021

= Tension steel is yieldiog . OK

Actual Ma =24.32 Tonm > 24.1 Toian SR

(235)




aprer Stmvictiral Desian Analvses

2-Design Far Negative Moment

i

N

Mu=3061ENm  As shown in Fig, (6-22)

Mn=306.1/09 =340.1l KN.-m =3¢ Tunm

mi - 16,47 Bn=71.85 Kgfom® £=0.03] Pt = @ @
Ax =0.021 (70) (26) =38.22 em ®

Use 11 @20 mm & 4¢14 mm As ~41 em*

Check : tension steel is yield 7
C=0.85(03)Y70a=17852

Aetual T=(41){4.2)=172.2 Ton
Actual a=172.2/17.85 9617 em
- Actual x—afB,=9547/085-1135cm
€, =0.00387 =¢ = 4021
- Tension steel is vielding - OK

Actual M =3646 Tonm =234 Tonm DK

3-Design For Shear :

el

v, 3324 Ton

V, & eritical paint = 30.5 Ton
DP¥V_=1412 Ton

min ¥ =52 Ton

-:.a.B’:‘:["“GU’ ]

= hd =284 Ton semplies with category (4)

-

Req @¥, =V, - @V -3324-14 12 =19.12 Ton

i-r (236)




Lo e Y]

Ulze 24 10 for Sf_:l'i"dj:'-*:-

L3 & ) ¥ i, i
D854 f o
o= 1

y 1
t],'.J

LUse 24 10(41e0) . § =15 em

4-Development length (‘LJ I

e i e T L e it g e

S ERHELRrT L JESIT R Al VIES

Loy Lo Dottem bars (& 20)
L;=1668 co
L, =12 &, =121 =24 em
e L S : control
222 em = 76.68 em . availeble develupment > Req,
Iz for Top bars (% 207 -
1.3 Lo from face of support = 0.3(5.] — 20150 = 1441
The tatal length of the top hars = 2 (1.44) = 0.6 = 348 1, Use I.=35m

(237)
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Shear & Moment Envelope Diagram

Fig. (6-33)
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JEructysal esign Andivser

B=120) cm =30 cm d=26cm

I-Dexign For Positive Montent

A ar .

Mu =451 06 KN.m Az shown in Iig (6-33)
Mn=431.06/09=501.2 KN.m =50.! Tan

Ay max =0.073 (120) (26) =71.76 em*

X, = 1529cm Amax, =073 X, =11.47cm
amax.—[BX,; =0.85(1147)= 9.95 an
C=0.85(0:3)(2.75)(120) =298 35 Ton

Mn pax — 29835026 - 0,5(9.75)) /100 =631 Ton.m

Mn max. > [Req. Mn - singly reinforcement
m=1647  Ron=61.8 Kg/lom® £=0.017

Aox =0.D171 (120) (26) =53.5 em?

Use 179 20 mm Az =335 om’

Check : tension steel is yicld 7

C =0 8500 3)(120 =306 2

Actual T—(52.5)(4.2)=224 7 Ton

Actual n =734 cm

Actual X=a/f=734/0.85-%64 cm

6,=C.00602>¢ = 00Z]

-+ Tension steel 1§ yielding - OK.

Acteal Mn =50.2 Ton.m > 50.] Tom.im L OK.

(239)




- Lelstipriss SENECLral WIEsIan Atalyses

2-Design For Negative Moment :

Mu=573351 KN.m Asshown in Fig (5-33)
Mn=573.51/0.9=637233 KNm =637 Ton.m
m=1647  Rn=785 Zg/cm" »=0.023 e ST T

As =0.023 (120) (26) =71.8 gm?

[
()
Ly
]
g

Use 219220 mun & 40 14 mm AFTZ.
- Check : tension stee! is vield 7

C=0850.3(120% =306 2

Actual T=(72.26)(4.2) =303 49 T'an

Achil a=30349/306 =99 cm

Actual x=a/f-99/685=116¢cm

£,=0.00367 > ¢ = 0021
- -+ Tension steel 15 yielding - OK.

Actual Mn —64.5 Toran =631 Tonm S DK

3-Design For Shear :

e - s TR i

¥, =30 Tan
¥, @ eritical point =46.7 Ton
DY, =242 Ton

min &/, -8 84 Ton

I, z
e h
m.sfﬁ[ﬂ}r pd =484 Ton cumipites with category (4)

4

Reg. @F, =¥ - ®F =46.7-242=222 Ton

Use 20 10 for stirups

(240)




L o

= SEER G| W esign 4 Ml sey

] Re ot
e _:]_ (i _J_-‘:L __Ty ik

i i«”

The 20 104 leg). § =13 om

4-Development length (“4 )

R s Fa - e i e e
L, Tor bottom bars (D 20)
Ly =76.68 om
p R e
fy, = 12 d, =12(2) =24 em
=d =26¢m P e continl
1264 em 27668 cm - available development > Req,

t for Top birs (@ 20)
0.3 Lo from face of support = D363 -200.15))=1.8m

Thetotal length of the topbars — 2 (1.8) ~ (.6 =42 Mse L=42m

(241)
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Structiral Destan Analvses
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e
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e

=330
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A

b

Shear & Menien: Tnvelape Diagram

Fig. (5-34)

- (242)



Sttt Structural e sign Analvses

B=I120 em H=30cm d=26em

[-Desiyn For Positive Moment -

. - = ’ e Ca R

Mu—426.13 KNm  Asgshown in Flg. (0-24)

Mn =126 13/0.9 4734 KNm =4734 Tonm

Ax max.—0.023 (120) (26) =71 76 cm”

H, =1320 ety Kmax. =0.75 X, = [1.47 cm
amax =pX. =085(1147)= 975 em
C=0.85(0.3%(9.75)(120) = 298,35 Ton

M max.= 298 35(26 = 0. 5{9.75)) 100= 63.1 Ton.m

Mn max. = Req Mn =~ singly reinforcement

pi=1647  Ro=584 Kgilecm® 2=0.016 Poin < P< P

Ay <0016 [120) (26) —49.9 cmn?

Use 16 @ 20 mun A5 =506 cm®
Chesk © tensien sweel 35 vield 7
(> =0.85(0.3)(120)a =306 a
Achal T=(50.26J{4.2)=211.1 Tun
Actial a-=69 cm
Acwal x—a/f=69/08=81cm
g, = 0006558 = 0021
~ Tension steel js vielding = DK,
r"*.n.‘:Lﬁaﬂ Mo =476 Tonm = 4734 Ton S

(243)



(L HEPCEr G , Striectural Sesign ﬂrmfy.m

2-Design For Negative Moment ;

e e

Mu=562.03 KN.m  As shown inFig, (6-34)
Mn=356203/09=6245KN.m = Tonm

m=1647  Rn=7692 Ko/len’ =002
As =0.022 (120) (26) =70.1 ¢m?

Use 21020 mm & 49 14 mm Ay =72.26 ¢m?
Cheele © tension steel is vield 7

C=0.85(03)(120)a=530.6a
Actual I'=(72.26)(4.2)=203.49 Ton

Actual a=303.49/306=99cm
Actual x=a/f3=99/085=11.6 ci
g, =0.0037 = §,=U.0021

- Tension steel is viclding - QK

Actual Mo—64.1 lonm =624 Tonm =0

3-Design For Shear »

Pmm. = p{ IEJ:|1,'=.'1:

Pu =48.2 Ton
¥, @ critical pomt = 456 Tan
@V, =24.3 Ton

min ©F, =¥ &4 Ton
#

' T ik ‘
ﬁEii lfi }ﬁc.f =481 Ton vomplics with category (4)
3
X S

Reg @F, = 7, - ®F =4556-243=31 1 Ton
g Ll
Use 24 10 for stirrups

[t




LAt s 1 Structural Devyrn Analyses

el

=13.6 cm

Use2D 10 leg) 8§ =13 em

d-Development length ( Ly i

e e T T T SF T — - T o A T o

£, tor botton: bars (@ 20):
> L,=76.68 cm

E, =12 d, =12(2)=24 om

=8
= =20Em. conirol

1233 cm = 7668 em - avadlable developmont > Regq.

L, for Lop bars (B 207 -
0.3 T.n from face of support =0.3(6.3 — 20150 =1.8cm

I'he total length of the Llop bars =2 (1 B)+06=42m se L=42m

. (245)
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Shear & Moment Envelope Diagran:

Fig. (5-35)
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Lfigtitei o : Strucinral Design Amalyses

B=4D cm H=30em d=26cm

I-Design For Positive Moment :

Mu=182.59 XN.m  As showa in g (5-33)
Mn=182 59/09=202.8 KNm =203 lonm
Ay max =0.023 (20) (26) =23.92 em *
Ay =152% em Amax, = Q75 X, = 1147 em
amax. =X, =085 (1147)= 975 cm
C=LE5(0 339,75 {4G}=99.-13 | 'on
M1 nax. =95 45026 -0 3 {E 750160 =21 Tonm
Mo max. =Reg. Mn -« amgly reinforcement
m=1647 Rn=75.1 Egiem® 2=0.021 Poin. € PF Poe
As =0.021 (40) (26) =22 65 em?
Use 6 @ 20 mm Asg =128] em”
Cheek - tension stzel is vield 7
.- =ﬂ_85{{|.3]{45‘ra=iﬂ- 2a
Avtual T=(22.81%4.2) =958 Ton
Actual 2 =94 em
Actual x=a/B=094/085=11.1cm
F, = 0.00402 > ¢ =0.00Z1
Tension steel is yielding . UK.
Actua]l Mo =204 Tonin .>70.3 Tenm SR

(247)



UPLET Yeruclural Design Analises
AR5, — LR 4| e

2-Dexign For Shear :

T o el i S S s e . o o Bl

P =117 Ton

V. (e eritical point = 10.¢ Ton

TV, =8.1 Ton

min 7, =3 Top

compiics with category (3)

Req ®F, = F, - OF. =109-81=2.8Ton
Use (0 8 for stirrups

S=31.§ ¢m

Use 8 (2 leg) |8 =30 om

J-Development length (7., )

".-l--l.-'_""'.rfﬂwm’ﬁ.‘-‘r‘r—.fr".ﬂ’..ﬂ = . - e e e ——

L, tor hottom bars (@ 20)
L,="16.68 cm
Ly =1ld, =152 =24 em
=g =26 em ceereeen e, CoODETO]

17433 em > 76.68 om . avatlable sevelopment > Rey,

L for Top barsi(w 207 ;
0.3 Ln from face of suppurt = 0.2(6.7— 20.15))=177Tm
The total leneth of the top barg =2 (L7711 DE=414m

lse L=42m

(248)
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Strictural Design Analyses

G e e e s e

et i 4 g . A o = i s
£ Sl = T £ I | i
$— 8. b5 i = e — -

Sl [T L i

RS G P S R

Loads

= A

| BHm]

—504 ae:5en, 0 _
_1‘.- ;
'—aF;t: ' —Jq-:--w-yn '!“‘ "‘ Vbl =4y, vn- 361 o3 :.

=12

—1kz

PR
2an

TR ing SOE_ %4

Shear & Moment Envefope Diagram

Fig. (6-36)
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- (L A SUHELHTTL Lesign Analyses

B =130 em H=30cm d=26cm

I-Design For Positive Moment :

Mu=4329 KN.m  As shown in Fig (6-36)
Mn=432.9/09 4809 K¥N.m =481 Tonm
Awmax.=0.023 (130) (26) ~50.18 om?

- Xy =153226m Kmax. =0.75X, = 11,47 o
amax.=h X, =0.85(11.47)= 975¢cm
C=0.85(0.3)(9.75)(130) =324.5 Ton

in max. =324 5(26 - 0.5(9.75)) /100 = 68.56 Tonm

Mn max. > Req Mn cosingly reinforcement

nm=1647  Ru=54.73 Kg/lem’® p=D0148 Pan. = 0% Po
- As =0,0148 (130) (26) =50.18 em?®

Lise 16@ 20 mm As =3027 em?

Check : tensiun steel is yield 7

C=083(U3)130a=3215a

Actual T={502704.23=211 124 Tona

Actual a=64 cm
5 Actial x=a/fi =6.4/0.85=75em

B, = 0007420 = 0021

- Tension steel is vielding - OK.

Actual Mn —18 13Torm =481 Towm = DK,

- 254)




Lnaprer s 1 o Sirctiral Design Analyses

2-Desigan or Negative Moment :

S ur =

Mu =588KN.m Az shown in liig, (6-30)
Mn =388 /09 -6533 KN.m =633 Ton.m

L Ly T - -~ J - -
m=10.47 An=743 Kg/cm 2=002] Bugy % g% o

Ax 0021 (130) (26) =T72.865 om?
Use 22020 mm & 4 014 mm Ay =7541¢m”®
Check : tepsion steel is yield 7

C=0.85(0.3)(130%a =33.15a
Actual T = (75.4)(4.2) <316,722 ' Ton

Actual a=316.72/33.15=955cm
Acthual x—a/fF=9.55/085=11%4¢em
r,=00039 > £, = 0021

-+ Tension steel is yiclding . OK.

Agtual Mn =672 Tenm =652 Torm 2N

I-Design Far Shear :

"y e R - -

V. =50.5Ton

V. @ critical point=47.2 ‘Ton
DV =20.2 Ton

mta PF, =74Taon

= 4! ]
&83( 1_; - Pﬂ' =40.34 Tog complies with eategory (4)

'. {I
Req, DY, - ¥, - GF. =47230.2=27 Ton

Usz 20 10 for sHITUpS

(251)




Structural Design Analyses

- f,'_,i'.i!!.tp[.e‘:i'-!:
G.854. 7.d
g = - =178 cm
":JJ.JI#JI

Lee 2010 (4 leg) . 8 =10 cm

d-Development length (1, )

i o o

L., for bortom bars (D 20) .
. L =75,68 em

l, =12 d, =120y =24 ¢m

=d =286 cm Eve s i ves nih 2as COBER]
12237 em = 76.68 ¢m -, available develupment > eg,

L, for Top bars (@& 210) -
= 0.3 Ln from face of support = 0.3(63-2(0.15) =18 m
The total length of the top bars = 2 (1.8)+06=42m Use L=42m

(252)




= fapter § . ]
& = Structwral Design Arnalyses

=y

L5 3

¥
B.20 b B L 5, M——t oi—t—3, 504

= ; i : :
; i ; e i Ry

SeiP b Hr b 395 A0t B S350

Lods

I®E
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FEL
Zii
idss

i oo L RET _fn
FlAiGs.5e £

[ it .
1p —&J8 _ AT S Wa o syt r
—A%3. 7o-o4sat 8" BA-Bac.gn :
e TASS.=i-g34o0
[ A —Jae. 5i

—bal T
—
=F =
—L=ang

Stear & Moment Envelope Diagram

Fig. (6:37)
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L pEr o wtrictural Design Analyces

B =130 em H=30cm d=

I-Design For Positive Moment -

26 em

Mu =47421 ENm  As shown in Fig. (6-37)
Mn 17421 /03 =3269 KNm =527 Tonm

Ay max. =023 (120).(26) =77.74 om

X, =159 em Hmax. =0.75 X, = 1147 om

amax.=H X, =085 (1147 = 9.75 e
C=0.85(0.3 )(9.75)(130) =323.21 Ten
My mas. = 323 21124 - 0.5(8.75)) /100 = 68 3 Ton.in
Mn max. > Keg. Mn = smngly remforcement
m=1047  Ra=599 X /cm® £=0.0165
As =0.0165 (130) (26) =55.8 cm?
Use 18D 20 mm A5 =35654 om’®
Cheek - tension stee! is vield 7
C=0.85(03)(130% =33 15 a
Aclual T=(56 55)(4.2) =237.5! Ton
Actial a=72 om
Actoal x=a/F=72/085=85815 cm
£, = 100462 > g, =0.002]
~ Tension steelas viclding . OK
Actual Mn =532 Ten.m > 32,7 Tonm

SR

(234)




Chagter & - Structucal Deszan Analyses

2-Design For Negative Moment -

Mu =508 8 KN.m  As shownin Fig. (6373
Mn=G088/0.9=6764 KN.m —6754 Tenm
m=1647 Ro=771 Kg/em® 5=0.022 Bom, < % 7
Ay =0022 (130) (265 ="76.1Tcm?
r Lze 230 20 mm & 4% 14 mm As =7855cm*

Chesk : tension steel is vield] 7
C=085(0.3)1300a—335a

Actual T =(78.5)(4.2)=329.6 Ton
Actual a=3296/333=28¢cm
Actual x=a/0=98/085=11.54cm
2 000537 =5 — 0021

- Tension stezl is vielding -, OK_
Actual Mn —6%2 Tonm > 674 Tor m 0K
-Design Ior Shear :
& ¥e = 535 Fon
¥, @ entical point= 50 Tan
DY =247 Ton
min PV, =8 84 Tun
: 0.5/ b =484 Ton complies with category (4)
3 :

Req @F, =V, - OF. =50242 =258 Ton

Use2®D 10 for stirrups

13 (255)




Liseegries u Shructural sDesign 4 MELYIES

S5 .3.3 A f.d

JEkig

=11 3"am

L e,

Use2d 10 (4 leg) /'S =11 cm

4-Development length (1, ) :

L= T

L, for bollom bars (0 20) -
- L,=76.68 e
L, =12 d, =122} =24 ¢m
=d =26um . e contiol

1229 vm > 7668 tm ~. availabie development > Req.

L for Tanbars (¢ 20)
0.3 La from face of support =0.2(8.3 - 200, 150 =18m
The total length of the topbars =2 (1.8)+ 0.6 =42 Use L=42m

- (236}




Chapler s Structural e Inalvses
Fas, OF
£ ] i)
HOLL PR -BUE ey oo f ~81 L Ea—ET BT
—hag e ~dde _sEodqy an S
-850 ; I _ 1ot :
~EE ks - i
-1 fb“' 3
s i
23R .E
264 | i
A5 E
4 aFF, s
- Skear & Moment Envelope Diagram

Fig (5-3%8)

- (257)




LS s SEUclu g LEFLIN Analyses

B=40cm =70 cin =466 em

1 - Design For Positive Moment :

S b - i v o =

Mu=477.72 K. As shows in Fig (6-3%)
Mn=aA77.72/0.9= 5308 KN.m =5308 Tom
- Ay max, =0.023 (40) (66) —60.72 o 2
X, = 38382 cm Amax. =075X, =291 ¢m
amax.=H X, =0.85029.{1)= 2475 em
Tmax — Ay [¥=(60.72)(4.2) = 25502 Ton
M max. = 25502 (65 - 0.3(24,75)) /100 = 136.75 Tonm
Mn mux. >Rey Mn - siealy reinforeemient
m=1647  Ru=3046 Kglem® p=000775 Pl < pe
As =0.00775 (40) (66) = 2045 g ?
Use 740 20 mm A =2190¢m?
Check : tension steel is yield 7
€ =0.35(0.3)(400a =102 a
~ Aetual T = (21,9934 21— 92 36 Ton
Actual #= 805 ¢
Acglin]l x=a/H=905/03%5=106% ¢m
e, = 001357 > &, = 00021
~ Tension steel is vieldma -, QK.
Actual Mn = 56.78Tonm

- (238)




Litdprer o

Situctural Destgn Analyses

2 - Design For Negative Morent -

Mu—61137 KN.m  As shown in g, (6-38)
Mo=61137/09=-679.5KNm = 6795 Tonm

m=1647  Rn=4505 Ky iom®

Ay =D01207 (40) (61 = 29 45 o *
Use 80 20mm & 40 4mm  (in two layers)

Chaek © tension stesl 15 vield 7
C=085(03)40a=102a

Actual T = (31.42)(4,2) = 131.96 Ton
Actual 2 =131.96/10.2= 17294 ¢m
Actial x=a/3=1294/085=1522 cm
2, = 0.00802 > ¢ =0.0021

. Tension steel is yielding - OK.
Actual Ma =71 96 Ton.iz > 5765 Tonm

3 - Design For Shear

o=0.01207 B

< PE Do

-

As=3] 42 em?

- DR

wwmrd-—rwmm‘-r S .

¥, = 5302 Ton
¥, (@ critical point= 49 58 Ton
D = 2048 Jon

min $F, =748 Ton

fE] o
i || I?l_ﬂ I_ . (]
D.ajll'-_ - pd =40.97 Ten
2l
|.L = ¥

L -

complies with category (4)

Req. DY, =V, - @V, = 5307 - 2048 < 3254 Tom

Use 4110 for sirropy

(239)



i Sirictiral {Desim

Chiapter 6

i TR R
" = "_ :EE llir'l, ::Iﬂ
DI

Use @ 10 (4 1e1) . § =20 em

D.R58 + A

ey —

4 - Development length L )iz

T e M sl ity P e i

L.y Tor bottom bars (@ 200

160.11 cm = 76.6% em

L, for Top bars (b 207 -

Li fivm face of support =0 02 - 2A015N=128m

-

. Stmilmal

- available developiment = Reg.

(.3
LUze

The wtal length of the top bars =2 (1 B)+0.6=42n

Analyses

-
]
u ]
e ML

——— e ol o VI L P ALy e i

(260)



Chapter 6

_ Structural Destgn Analyses

L
o dleal W e :
Systent
s : = ;'n:.-:u - S o
Loads

Shear &t Moment Envelope Diagram

Fig. (6-29) :

(261)



- Liapler wiriotura! Wesign Analses

1 =30 ¢cm H=80¢cin d =76 cm

! - Design For Positive Moment :

st R - & o L

Mu=ENm Asshown inFig (5-35)
Mn=1739 64 / Q9 = 193515 KN.m —195.52 Tonm

As max.=0,023 (50) (76) = 87 4 om?

-, X, =44.7]1 cm Kmax. =0.75 X, =55.53 cm
amax.= [E, =0E5(335%)= 285 em
Toax. = Ay fy=(37.4%12)=367.08 Tén
Mn mae. = 367.08 (76 - D.5(28.5)) /100 =226.67 Ton.m
Mn max. >Req Mp - singly reinforcement
m=1647  Rn=677 Kgfem® 5=0,01913 B < o= p
. A& =0.01913 (50) (76) = 72.71 em®
Uise 21 @ 20 cum. 1o three lzyers Az = 7983 em?
Cheak : tension steel 15 vield
C=0:85(0.3)50)a=12.75 2
Actual T=(79.83)4.2)=235 27 Ton
Actual ‘a= 263 ¢cm

Aclual x=a/[3=26.3 /085 =30.94 ¢

e —=000398 > ¢ = 0.0021

. Tension steel is vielding » QK.

Actual Mo — 19731 Tonum

(262)




Lhapter o _Structural Design Analyses

2 - Design For Shear

ar . L o W AT v A

o e

¥ = 6869 Tun
V. @ critcal poanr — 66.24 Ton
B, = 2949 Ton

min Y = 10.7¢'em

d = 3897 Tor complics with category (4]

Req, OF, =V, - OV, =66.24 9949 =36.75 Ton

sz @ |T for strTups
v -“ dad i':_:.'ﬂll
i = =318 an
gals

Use @ 10 {4 lew) 8§ =23 m

3 - Development length (1.,) -

B L B e T —— T ot ol i e P e S T R

L Tor bottom bars (& 20) -

L,=T6 68 cin

A S 7 T N T SO <5141 (1
S3TI87 em' = 76.6% sy ~ avatlable developiment = Reg

(263)
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- Shear & Moment Envelope Diagram

Fig. (6-40)
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LG o Stractaral o extst i foses

B=100 ¢m 1 =20 o d=26can

I - Design For Positive Moment »

Mu=348 14 KN.m  Ag showa in 7 £ (0=

Mn =348 14 /0.9 =386.8 KM.m1 =387 Tan.in

A max ,—0.023 (1003 (26)=59,8 g ®

X, =1529¢em Xk, =0.75X%, = 11.47 e
Amax =0 X, =0385(1147)= 975 cm
C=0.85(0.3)100%9.75) = 248 625 Ton

Mn max. = 248.625(26 D3(D.75)) /100 = 525 Ton.m

Mn mux > Reg. Mn - singly reinforeement

m=1647 Rn=5724 Kp/om’ 200158 Pl

Ax =0.0156 (100) (265 =10.68 em

Use 13 20 mn As =4084 ¢m?
Check - tension steel 12 yicld 7

C=t.85(0.3 0 —a

Actual T = (40.84)4.23 =171 %3 Tem

Aclual a =6.7% ¢em

Actual x—=a/B=673/085=79cm

6, =000687>5 - nozi

-~ lension steel is yielding .. QK

Attual Mo =388 Tonm > 38 7 Ton o) 4

il
: . 3 I{'I{ .'I:'.n.u__

(265)




I AEELEEE e L

QLPLE LI LIS L A TS e

2 - Design For Negative Moment ;

T

My =158.38 KN.m  As shown m Fig. (6-40)

Mn =428 38/ 0.9=509 I KN.m =5093 Tonm

n=1647  Rp=7534 %5 femd —0.0278 n L e
m=16.47 Kn=7334 Xgfem o=0.0218 Pom S P B

As =00Z21R (100) (260 =569 ¢m >

-y
i

Use 170 20

mim & d 14 mun
heck : tension stee! is vield 7

C ~0.85(0 3)(100ja =25 5 2
Actual T = (36.9%1.2)=250.7 Ton

Actual a=250%/255=0.93 cm
Actual x=a/f—=987/085=1155 cm
©,=0.00374 > = 0021

lension steel ¢ yielding - OK.

3 - Design For Shear :

As =30 /0 om*

I T L B L e e e T S e

v, =41.02 Tox
¥, @ eritical point =383 Ton
DY, =217 Ton

mm B =74 Ten

i

0.85 22 |7 —apa4
103 g —40.34 Ton

=

Reg, OV, =V -@F —38320017=18.12 Toa

Jse @ 10 Tor stirrups

E T L S i T

comphes with category (4)

(266)
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L TEeb i i

. 83 fu
e - =161 om

Llse D 10 (2 leg) . S =16 cm

4 - Development length (L) :

rrff-r--:mmm:m'imwmmwm'. R - e R L WA T A e ey
L, for botlom Bars (@ 20) .
L;=73.68 sm
L, =12 d, =12(2)=24 om
PT —— =
=t =26 cm ety a7
1206 cm = 7668 cm . available development = Req.

Ly Tar Tap bars (18 26)
0.3 Ln from Face of support =0.3(6.3 - 2(0.15))= 1.8 13

The total length ol the top bars =2 (1. 8)+0.6=4 2 m Use L=42

(267)
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sbriectural Wesigi Anaiyses

£ ey 5 B -—

-

0 ] 13 s e
+

g Ai—p— 500 —— R SR ah— 4 s W

System

P B 5 g4 R Vo T

Loads

Z33 A3

AT A 1.71,.aifz-rﬁ_'ﬁ?is'l'sj""igl LA

LIS Ny

Shear & Moment Envelope Diagran:
Fig. (6-41)

£

(268)




e STIHCLTAL \Wes it Anaiyses

B=50cm H=30cm d=26 cm

I - Design For Positive Moment :

e =5

Mu=133.38 EN:im  As shown in Fig (5-41)
Mp=133.38 J09=1482 EN.:m —14.82 Tonm
Al s =0.023 (30) (26) =249 cm”?

R, =1529¢m Amax. =075X, =114%em
amax =[x, =085 (1147)= 975 cm

Fmax, =As (p=(29.9)4.2)= 12558 Ton

Mn miax. = 125.58(26 — 0.5(9 75)) /100 = 26.53 Tot.in

Mn mux. > Reg Ma ~osingly remnforcement
n=1647 Bn=4385 Kgfom™  p=001154

Mg =0.01154 (507 (28) = IS5 em?

As =15 om*
Check : tension steel is yiale ¥
C=0.85(0 23 5sMa=125a

Acwal T = (1571)4.2} - 65.98 Ton

Lise 5O 20

Actual a=3 18 ¢

Actual x=a/f= 3187085 =609 cm
g, = D.OUYE] = & = 0.002]

= Teayion steelis vielding - OK
Actual Ma = 1545 Tonn

o = &
-"'l:li-l'l. 1

izl

{1k 5

(269)




Lraniet o SEHENITE ) esine Analyses

2 - Design For Nevative Montent -

e e L L s iy o L s r - o e

Mu= 19151 KNm  Asshown in Fig, (G-41)
Mo=191.51/09=222 11 KNm =2271 Tonm

m=1547  Ro=6571 Koiem® p=001845 By % P
As =0.01845(50)(26) =em*®

Use 7240 20mm & 2 @ 14 mm As =2513 e’

Check : tension steel 13 yisld 7

C=08503W 50— 1275 a
netual T=(25,13)(4.2) = 105.55 Ton

Actuzl a=105.55/12.75 = §.28 em
Actual x=a/§=828/085=974 cm
g, = 0.0501 >¢ =002

. Tension steel is vielding - OK

Actual M =2307 Tonm > 2221 Tonm B ]

3 = Design For Shear :

P, S Sl Lo ol - T e T A e g ot 1T T T —

¥, =21.3%9 Ton
V, @ critical paint= 1838 Ton
D7, =10.09 Ten

hin ¥ =368 Ton

# ' Ry
Wy

L y . :
(.85] “— lbg = 20 17Ten complies with category (4)
L8 ' s
Req DV, = ¥ - @F, =2139- 10.09 =829 Ton

Use @ 10 for stirups

(274)



_dEruclural Tesign Analyses

A TMLET 0

0854, .-:"-_:-":I e

B .

e A
Use @ 0 (2 leg) .5 =17 em

4 - Development length (1.,) :

Ls mmmmtmmw—:wmwﬂmr:-r‘-l—n:--:xm-.ﬂ-, B T T—

£, for bottemn bars (@ 207 -
L= T6.68 tin

L, =12 d, =12(2)=24 ecm
=d =26em contral
aviilable developnent > Req,

= T668 cm

L, Tor Top bars (D 20)
(0.3 Lt from face of support = 0.3(5.3 2019 =15m

The tutal length of the top bars =2 (1.5)+ 0.6 =26

Tse L.=42m

(271)



Structural Destgie Analyses

(lteprter b

. L e -1 | VS SSEE| E—y

System

Shear & Moment Envelope Diqgram
- Fig. (6-42)

(272)
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Struclyral Wesign Analyses

B=50erm =30 ¢m d=26cm

1 - Design For Positive Moment -

e =

= S O

Wiu—125 7KNm  Asshownin Fig. (642}
Mr=1207/09=14431 ENm = 14.41Tonm
Ax max. =0.023 (30) (26) = 29.% ¢m?

, X, = 1579 e Xmax. =095 X, =11.47 cm

=5

amax.= BX, =0.85(11.47)= 975 cm
T, = Ay Ty={29.9)4.2)= 12558 Ton
Min max =125 58026 - 0.5(9.75)) /100 =26.53 Tonun

M miex. =Reg Mn - smedy reinforoement

m=1647 Rn=4264 Kplem® p=001118 P, = P< @
As =0.01178(30) (26)= cm”

Use S 20 mm Ax= 1571 cm?
Check | tension steel is yield 7
C=0.85(03)(50)a=]12.75 a

Actual T = (15.71)(4.2)= 65 98 Tan

Actuzl a=5 [8 g

Actual x=a/B=518/085=6.09%¢cm

t, = (M0098] > B, = 00021

-~ lension steglis vielding . QI

Actual Mn = 1545 Ton m

(273)
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2 - Design For Negative Moment »

— e - ; O s

Mu=15217KNm As shown in e (6-42)

Ma=I9217/0.6=2I3.5 KN.m =21.35 Tonn

Mm=1647 Rp=63.17 Kglom® p=001759 pleoie e e
As =0.01739 (50) (261— 22 86 e

Vse 7@ 20 mm & 2@ 4 am As =2513 cm?®

Chick - tensicn steel is vield 7

L —085(0.3)(50) a=12.75a
ctual T=(25.12)(4.2) = 10555 Tan

Actual a=10553112.75= 578 em
Actual x=a/B=93/085=109cm
&, ~ 00007 =g = 0.0021

- Tension steel js vielding ) OK.

Actimal Mn=323.07 Tonm > 71 35 Toim o

3 - Design For Shear -

Tt - i - -

V. =214 Ton
V¥, @ entical point= 19 3% Tan
OV —10.09 Ton

um OV, =368 Ton
P ;
0.85( ji j-’fﬁ-" 2017 Ton cotnplies with category (4)

Req @¥, =V, - @F - 1959 1509 =957 on

Use @ 10 for stirrups

(274)



= Litapier o DLPUCTTT eSTan Anal AYiy

D834 [ o
—— = = (534 oy
D
- Use @10 (21ez), S =15e¢m

4 - Development length (L. ) :

i E - Vi o e sy

L, for bottom bars (& 20) -
= Ly= 76568 cm
L,=124, =12(2)=21 ¢m
=idi=26 cm S e mmi e EOEIRTE

982 em = 76.68 em - avajlable developiment > Req.

L., Tor Tap bars (@ 20 -
U3 Ln from face of support =0.3(5.3 — 2(0.15))= 1.5 uy
The tolal longth of the top bars =2 (1.5) = 0.6 = 3.6 1 Use L.=36m
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Stear & Moment Envelape Diagram

Fig. (6-43 .
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—

———— B A A ) UJ!’:‘.F_E?‘.‘I r_"?.?_fiﬂ'.‘.lﬁ_.i'

B=60¢m i =30cmn d=72

{ - Design For Positive M arEnt :

o e I e e

Mu=254.37 KN:m  Asshown i Fig. (6-43)

Mn=254.57/09=282 86 KNm =2%79 Tonm

Aw max.~0.023 (60) (26 =35.88%cm

Ky = 1529 g Hmax. =0.95X, = 171.47 em

aax =B, — '.'.".'.E.ﬁ (11.47)= 975 em

Tmax = Ay fp= (35.8804.23=150.7 Ton

Mn max.=150.7 (26 0.5(9.750) /100 = 31 93 Ton.m
Mn max. > Req. Mn = singly reinforcement

M=I8AT  Rn=69.75 Kg/om® p=001585 Cuw, < B2 1

As = Q.01985(60) (26) = 3097 cm ®

Use 10420 sun As=3142¢r?®
Check - tension stew) i yield 7

C=0.85(0.3 6N a=153 ¢

Actual T=1(3 142)(4.2) =131 96Tan

dctual a=863 e

Actual x=z/B=§63/ (85 = 1015 gy
6, =0.00168> ¢ =y 0021

= Tensing steel is vielding - OK.
Astual Mn= 2861 Tonm




LAapier o

2 - Design For Shear :

e ™ s T P i P

¥, =1921 Tod

¥, (@ critical point = 16.24 “'on
DV, =[3.11 Tum

min @¥, =479 Ton

Use @1 10 for stirmups

34,1
= — =3043¢m

-
W

Use © 10(2 leg), 5 = 25¢m

3 - Development length (L,) :

complies with calegory (3)

Structitral Design Analyses

SRR v as S

{-; for bottam bars (0 20)

LJ‘ SRRy

19728 em 2 76.6% em

osentrol

~ available development > Req.

(278)



Chapler g

Structural Destgn Analyses

% £ :

e dr

LiE.

7] :

b TS 3 . ;
Loads

ey

':LF%-.:I‘:I

e L e

At
40
- ﬁ;_]
~50
ZaT Ea
fesml i :
f
o
ac | .'
.L: :
p: 1) :
I00 :

Shear & Moment Envelope Diagram

Fig. (6-44)




- Lfeaprer o Struclurl Destgn M Tl V5ES
B =40 ¢m H =20 ¢m d=26¢cm

1 - Design For Positive Moment :

L =8 e s

Mu=10537 KN'm Ay shown in Fig (644)
Mn=10937,/09=121 32 KN.m — 12,15 Torm
As max =0023 (A0} (26)=23.92 cm

- X = 15206 Xmax, =0.93 %, = 1147 cm
amax. =X, —085(1147)= 975 e
Tmax. =As fy=(2392)(4.2)= 10046 Ton

Mr max, = 10046026 — €.5(9 75)) /160 = 21.22 Tonm

M wax. = Req, Mo -~ singly remforeement

m=1647  Rn=4493 Koieom' p—001186 B =< g
) As =D0RE MG (26) = 12.35 cm?

Use 4 @ 20 mun As=12.57 em’

Chuck : tension steel is vield

C=0.85(0 3(40)2 = (0.2 a

Actnl T= 4'_13.5?}{-‘1_2] = Ton
- Actuzl a— 5138 cm

Actual X=u/ 3=518/085=6.00 ¢

B, = 0.00981 =& ,—0.0021

. Tension steelis yislding - OX

Actaal Mn = 12,36 Torm
v (284)




LAaapees o

Stiniciural Design Analyses

2 - Design For Shear :

T

e =808 Ton
7l entical puint=7.32 Ton

©F =507 Ton complies wi theategary (4)

Use @ 10 for stirrups

bt ;
$="1 — 49 450y

Use @ 10(2 1), 8 =40 cm

3 - Development length (L) :

T -

L, for bottom bars (0 20) ;
L.=T7668 cma
L, =12 d. =13{2)=24 ein
=d =26 cm S PR

16726 cmi = 7668 ¢m < available development > Req,

(281)




Clurpler 6 Structwral Design Tnalyses

e

=324 TF=2A 5. 11 . T =II0-IR=-[IB L da
| =98 . T CAN. 87

Seear & Moment Envelope Diagram

Fig. (6-43)

(282)



Lfiddjiies s o ETMET IR T b

B=80 em H=30¢m d=26¢cm

I-Design For Positive Moment

P A A L R e b i o [T —— E o R

Mu=25677 KNm Asshownin Fig (8-45)

hin =265 77/ 0.9=285.3 K.m =2853 Tonm

As max =0.023 (80} (26) =546 ¢ ®

A =15 2% ¢in Amax. =0.75X. = 1| 47 em

amax. =0 X, =085(1147)= 975 um

C=0 B3(0.3)(9 75)(80) =198.9 Ton

Mn maa. = 198.9(26 — 0.5(9.75)) /100 = 42 Tomwm

Mo max. >Reg Mn *.singly reinforcement

m=1647 Kn=328 Ko /om® A=10.0142 P S A< D

A =0.0143 (30) (261 =29.6 gm?
Use 10: 20 mm As =31A4Z em?
Cheek . tension steel 1a vield 7
€ =0.85(0.3)(80)a =204 «
Actual T'= (31.42(2.2) =131 96 Ton
Actual a=£46 om
Actutl x=a/l=646/085=706¢cm
8, =0.00726 >5 = 0021
L lension steeldsyislding o OK
Acmal Mn '—EiU:] Toiim > 28,53 Tonm 2 0K,

(283)
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SEIUCTUYAY LAAET AT tyses

2-Design For Negative Moment »

LR S L. - A SR i

Mu=3304 EN.m Asshown in Fig (6-45)

EUE S o

Mn=1304 1'09 =367 17 ENm =357 Term

=TT AT Ea=67 388

Kgi o
As —.0192 (80) (26) =39.9 om
Use 120 20mm & 2 14 mn

Checl
C=0.83(03)(50)a =204 a

lension steel is visld 7

Actual T = (40.84)(4.2) 171 52 Ton
Actual a—171.52 /204 =84 cm
Actual X=a/B=34/085=98Y cin
e, —1L0048 > ¢ =0.002]

! lension stesl 5 yielding - QK

Actual Mn=37.329 Tonm =367 Tonm

3-Design For Shear

) =} 152 -’Gmi'l. = B Fomz

A —40.84 cm?

=0 2

L e o e B Y L g i g o TR

¥ =757 Ton
¥, @ erttical pomt =258 Tun
PV =16.14 Ton

min DF =5 52 Tan

.
i}

fpet
fr
0, 85( A e Jf:'d =393 Tan

= &

S i

complies with category (4)

Req. OF, =V, -'@F, - 258.16.14=10.66 Ton

Use @ 10 fur stirrups

(284)



(LMaPLEr o SEtuctural Deswgm Analyses

d-Development length (1, ) :

B it ot s o T —— T B M P o o o P i =

Lh, [T |:'l{}'f LT |.I'i.iT.‘_‘. [tﬁ; :ﬂ_] :

L,=76.68 cm

£, =12 d, =132 =24 cm
=if =26 om st o]
130.8 em = 7668 ¢m ~ avinlable development » ieq.

L, lor Top bars (@ 20) :
0.3 1o from face of suppoil = 03063 - 2(0.15)) = L8 m

The total length of the top bars =2 (1.8) + 0.6 =4 2 m Uss L.=42

(233)



Lhlayprter &

Structuvul Desian Analyses

Lpads

Shear & Moment Envelope Diggram

f1ig. (6-46)

(286)



L ln'.‘l'.l'Ll'.'i' &

SEPNCTital Legign Analvses

B=80 cm 1= 30 ¢in d=26cm

I-Design For Positive Moment

L 4 g SNT—— o e

Mu=237.05 KMm  As shown in Fig. (6-46)

Mn=257.05/ 0.9 =263 353 KN.m =26 34 Tor.m

As max_=0.023 (80) (26) =47.84 ¢in 2

Xy = 15139 ¢m Xmax. =075 X, =1147 cm
smax. =[N, =0.85(11.47)= 975 cm
C=0.85(0.3)(9.75)(8B0) =158 .80 Ton

Mn max. = 19890.(26—0.5(5.75)) 1100'=42.02 Ton 1n

Mn max. = Reg Mn - singly reinlorcement
m=1647  Rn=4871 Ke/em® p=0.01299 o
As —0.01259 (807 (26)=27.01 cin®

Lise § @20 tom Ay =287 3

Check : tension el is vield 7

(' =0.85(0.3)($0)a =204 a

Actunl T = (23.27)(4.2)=118 73 Tan

Actual a=582 o

Actual x=a /P, =582/0 85=6.85 um

€, =L00839 =g = 0021

~ Tension steel is yicldicg .. O

Actial Mo =2741 Tonm >2624 lonm SN



_-1__.||.u":.,-LL,-| ¥

WL LU NI S AL

2-Design For Negative Moment :

T o . s

Mu=231 162

Mn=251.62

KMNm  Asshown inFig (546)
(0.8 =279 58 XN.m =2796 Tinm

= kg

Ro=5170 Egd om’
A =0.0139 (80) (26) —28.91 cm?
Use B3 MW mm & 40 14 mm
Check : tension stee] 14 vield 9
C=0.85(03)(B0)a=20.4 a

Actual T=(3142%4.2)=131.95 Ton
Actual a=13196 /201 =647 ciny

Actual

B, =000725 =5, = .002

SRl a
R =

s—a/P.— 54 83=761 om

- Teasion steel isyieldine - OK,

Actual Mo =30.04 Tan m

=27.50

l'onm

3-Design For Shear ;

A =1142 g

S

T T e e

¥ fe cntical paint =29:56 Tan

i B¥Y. =74 Ton

1 &
\ o o
085 —— bd —3228 Ton
| i
% 4

Req, B, =V, - @F, =29.56— 16 14=13.22 Ton

Use 20 10 forstirraps

complies with category (4)

(288)
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o LS T SAPTLI ATHLIYER

0854 fd
H= 1—'—" =257 LA
il

Use 210 (4 leg), 8 =20 om

4-Development length (L,) :

it

M

T

£.; for bottom bars (@ 20)

Ly =T668 cm

Ly =14 o, =12{2)=24 tm

=d =26 cm

11091 emn = 7608 cm

BN s 14t 641

e I]'L-'I!ilﬂ]_j]l"_" '-}U'v*[“‘,.‘ll'."l?:i- ',-u_"

L, tar Top by (@ 20) -

"ty
|
b
L
-
i
LA
o
—

|
e
i

289)
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i Strwcturad Design Analyses

!--—I—-{-i—.-..- a - —y ._-_5;3.:'3;. JF- '-'u..&'ﬂ--- f
Sysient
- G e U e = .;:1,3:11—__._1
! Loads
- RN, : ; G
;L_m]_.f £ E-IIJE'.-\ w1 LR .
Lhd ¥ £
i '-;
MERge o TR T o R e £
0
59 4 3
=100 i
-353 e B
=i - o " ;rr:':
-Z32.3% Al i
" . :
{ Ktin] '
-Il'..‘;!'f } =t S 2 T
3 ~1lEE Al ex
154 o
1hE 5
g
. -
Shear & Moment Envelope Diagran:
Lig. [6-47)

- | ' (290)




Losttprieg U S "i"}"{.‘.ﬂ#'j’fI._,‘Ii'!fii}-’.i'E.‘i

= Al em H=30em d=2f tm

I - Design For Positive Moment :

T T - e L B e

A EhaneT

Mu— 16782 KN m  Asshown in Fig. (647)

Mn=167 82 /09 =186.47 KNam = 1865 Lonm

As max =0.023 (60) (26) = 25 §8cm

X =1529em Amax. =075 X, = [ 147 e
amex. X, ~085(1147)= 9.75 um

Pmax. =As Fy=(35.88)(4.2)= 150 7Ten

Mn max,=150,7(26 - 0,579 3)) /100 =31 83 Tomin

Mn max: >Reg Mn S singly reinforcement
Hr=1647 Rn=4598 gpgton’ 2=0.01217 Poi, = 2 0.

As =R01217(60) (28)— 1898m*

Use 70 20 mm Ar=219% ¢’
Check  tension stec! is vigld ?
C=0.85(03)80m=1532

Aot T—{(21.993(4.2) = 9236 Ton
Actual a=6.04 on

Actual x=a/D -6/ 8=71 ¢m
B.=0.0079% = ¢ =06031

~ Tensivn stes] 1s yiiding - QK.

Actual Mn —Z21.22 Tonm

£291)
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LU VEOTEL WS LT A HEES

2 - Design IFor Neguative Moment

o e

Mu=21303 EN.m  As shown in I'ig. (6-47)
Mn=Z1303/09 2347 KNy —2367 Ton.m

-

m=1647  Rn=5836 Kg/om* 2=0016 Pom. = L Lo
Ay =0.016(60)(26) = 24 97cm”
Use 7220 mm & 20 4 mm As =32513 cm*
& Check | lzpsion stexl 15 yicld 7
C=083(03)(60)a—153 4
Actual T=(25.13)(4.2) = 105 55Ton
Actunl a=105.55/153=68%¢cm
Actual x=a/B=62/085=8 12 cm
¢, = 0.00661 > & — 0.0021
" -~ Lension steel 15 vielding - OK

Actual Mn=23 8 Tonm > 2367 Tonm = 0K

3 - Design For Shear -

T

it

W =23.23 Ton
V. @ critical point = 18,76 Ton
R¥F, = 121Ten

min OV, —4.42 Ton

Al '
D.Sil\"“f' }brﬁ =2471 Ton

#

complies with category (4)

Req @ =7, - OV, =1876— 121 = 6 66 Tan
Usc 210 for stirrups

& (292)




AHupter b

Stinctural Destgn Analy

]

(0.854 F 4
IJ..' _p. =

oy T =71 RE cin
i

Use @10 (2 leg). 8 =20 em

4 - Develepment length (1) :

e I Y S i ) e o L L L B e

. T T

E R

T e e

L, for bottom bary (6 207 :

r

s i .
log— 70.08um

L, =12 d, =12(2) =24 v

=d —=2hom

11715 em > 7658 cu ;

» availzble development > Req,

L, for Top bars (6 20) 3

0.3 La from face of support —0.3(5.3 — 2015 =15 m

Lhe total length of the top bais = 2§ ES) F06=38m Use I.=36m

(293)
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Stiuctune! Destgn Aiatyses

Shear & Moment Envelope Diagran

Fig. (6-44)

(204)




LAaprer o Strnclural Design Analyses

B =40 cm H=30 ¢m d =726 em

I - Design For Positive Moment :

i

- LS g s P i i ——

Mu=12325 KNm Assbownin V1. (6-48)
Mo = 12325 /0.9=13694 KN'm = 1369 Tonm
As max =0.023 (40) (26) = 23.92em?
X, =152% ¢m Amax. =075 X, =1147em
amux. =X, =085{1L47) = 975 em
Fmax. =As fy=(25.92)4.2) = 10046 Ton
Mn max. = 100.46{26 - 39751 /100 = 2122 Tonm
Ma max. > Req. Mn - singly reinforcemont
m=1647  Rn-=35063 Ko/lfem’ p=0.01357 P < P% P
A =0.01357 (20) (265 = 1411 om®
Use 5 @ 20 pum Ax = 1527 om’®
Uheck : tension steel 15 vield
C=) 850340 = 10.2 a
Actual T=(152742)~64.13 Tua
Actual a=06239 cm
Actual x—=a/f-6359/085=71em
¢, = 0.00754 = ¢ — 00021
= Tension steel is vielding .. OK
Agtual Mo =14 .66 Ton.m
{295)
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2 - Design For Negarive Momenr :

ittt e

o 5 LEL L L fd 'J'_J‘E:'."-a#.’_’ AATIGL Yy

Mu=1380] KNm Asshownih Fig. (6-48)
Mn=138017/09=15234 KN.m =1533Temm
m=1647  Rn=56.69 Kg/em®  p=0.01547

AN = 001547 (40 (26Y=16.09cm”

Fo. L ErErs
'{Ir:ﬂ_ O I

U 3@ 20mm & 28 14 mm As = 1885cm*t

Checle | tension stee! 15 yield 7
C=085(03)(40a=102a

Actual T = (18.85%4 2)=7%.17 l'on
Actual a=7217/102=7 76 em
Actual x=a/B=776/085=913 e
£, = 0.00554 > 6, =0 021

v Tension steel is yielding -, OK

e

Actual Mn= 1751 Tonm = 15 233Ton m

3= Design For Shear :

e L R —— T

v INTF
an NS,

¥, =165 Ton
F R el b =17 19T
V, @ eritival point= 13,19 Ton

Py, — B 0¥ Tan

B - i

v |
¥

min @, =347 Ten

0.85| — e =15.14 Ton complies

Req @, =V, - @F = 13.19-807=512 Ton

Uze & 10 for stirrims

BT

with cittepory (1)



bl LA SESUTL AT RN

- e T T
R854 .o
3= f‘— = 2848 cm
oY,
- Used 10 (21ep), 8 = 25 em

4 - Development length (L, ) :

L, Tor botlom bars (3 20) -
- L. =T6.68 em

L. =12 d, =12(2) =54 cm

=d =26cm O <1 1 (171

107.73 cm = 7668 em < avatlable developiment = Req.

L, for Top burs (@ 20)
o 0.3 L from face of support =0.3(5.3 - 20015 =15

The total lengthof the top bars = 2. (1.5 + 0.6 = 16 m Use L=36m

E:
(297)




~ L e S AT TCLR TG AT AT Ve

0-3-3 Beams Sununary Tables

Lable 6.1 Beams swnimiry Tabies

LTSl 30 | s | P20 3¢ re '!r."ﬂn” Tom
- 2 m | 3 Q0 | 3P, 2D 14 | IpI0Zsem
E 70 | 30 12020 | 1230, 4D 12 &0 0em
| e ]
4 e, J 30 @20 | 12920, 4 13 | 1P 10/ Dem |
;5 3 ! 30 r @20 I 30 0m
| !
a S0 30 | 9@ 12820, 4D T4 | 2BV Tom
7 | &) 0 | 10@20 | 12620, 4 14 | 2010 i8em
~ g S0 30 WG | 12020 , 4D 14 | 2010 Term
o 40 M [ 420 121062 Sem |
INFT S0 ETl) Gep2e) G20, 20 14 | 1piisem
I 200 sirm [
I 40 30 6] DI 5em
| ' | | 2t} 4 benr
7 2hla strai
- 73 4 20 82l 1 DIV 25em
IPIg ben
]_ I spraf
/3 e 4y 3t 1B 0250
G 14 hen
= | i 5 L
Jd 100 2 | jE3qam 13020 | 45 14 | 2610/ [ Bem
!5 1) 30 B3I HID20 . 4 13 | 200077 Sem
6 ¢20 30 17020 | 21020, 4 14| 20107 Tem
i7 120 30 1620 | 2030, 4D 4 | 2010 Iem
I8 40 a0 200 (P83 0cm |

- (298)
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LI L LUT L LRI S TG SES

T 130 20 T6E20 [E‘Erﬂzr?. 4[4 | 210 0em
20,30 1 130 1y ISP | 23020 , 4D 14 | 2010 Tam
21,31 45 70 7ana( P, 40 14 | 2010 20cm

J 72,32 50 50 2130 2Pl 5en |

| 23,33 | i09 W 3@ G206, 19 14 | 2810 6em |

J 74 50 30 | Seia20) | D20 2 14 I.r@mf‘.f Feam

25 3 0 | om0 | D20 4 12 | IpitlSem
- 26,35 a 1) 1020 2D 02 5erm |
2T 40 Jan A2 L] 04 Cem ||
28 80 ap [ 10020 | 12020, 29 19 | I 3em

[ 22 80 it | Jw2ft | B2, 4% 14 | 20IW20cm |
34 i Al | 740 FO20 , 20 14 | 1O Dem

& 47} 3 | 5026 | 3020, 20 [ | Ioiiiiion]




Lt e L . NETHCTIra), Lhesign Anatlyses

i : l; :

O-d-1 Load Calculation

T e S s L e i e : at

The lead ealeulation for all column loads & the support reactions are shown in
the tables (62)t0 (6.5 ).

6-4-2 Design Form for the colimns

d e g T T —— —

T A e e R L

Pu=( 1 KON
Pn=Pu/0.56=( JEN
Po=( jTon

A, = (2)(b)= 1250 em”

Ay =001 4 = ( Yem

‘rrJ'-'.:.I:Iﬂa- =70 ‘ﬂg =1 ‘: et

Pn= (851 (A, — AN+ (A1)

A= o

Tie Dexign

11D 10 00D bar = 20 mm . ACT (7.10.5)
Tie ® 14, 40D bar > 32 mm ACE(7.10.3)

Ties Spacing Desion -

Mimimwm of the following spacing is control -

48 o,
16 d,

Least dimensiorn of eolumis.

(300)
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6-4-3 Design of Columbs

= 1

L T T

- m%i?xﬁﬁjlwwﬁ
Columus which caines Pu< 1800 KN
Pu=179377 KN
Po=Pu/056=3203 16 KN -
[ =y
ain i )
-~ Pn=32032Ton = 5
A, = (30325) = 1250 cm® hr : A
} £ i 3
Ao = BOLII259Y= 125 ¢m® J' < ED
A me = 008 (1250) = 100 et | ¥ . =
rn= D357, I:_.-f'_! = B S 2 ;"_ﬂ A, =8@ 714
) A= Ddem® < 4 =125cn° Tie @2 JO(@ 22 em
Use 8@ 14 4= 1232 em?
lie Design ;
Tie W 10 A ® bar < 3 wur ACT . (7.10.5)
e 14 if @ bar = 32 mm ACT, (7.10.5)
fies Spacing Dexign ;
Minitrum of the following spacing is control |
48 d,=48(1)=48 om
16 d, = 16 (14) =224 cin

Leasl dupension of column — 25 am

Use Tie & 10 (& 22 om

(712)
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Columns which carries 1800 < Pu < |999 49 1537
Pu=1997.65 KN

Pr = 1997 65 /0,56 = 3567 20 N

Pt =356:72 Tam L

A, = (50W2A5) = 1250 cant ® fﬂ[ W ’r ‘
) |
= A, =001 (1230) = 12.5em?®

. < 1l :_f :~
"“J.'rl.me:. =0.08 { !ljl:}) =100 rm:l I‘ f = |

Pa= (0857, (4, —4,)+ (4, 1) A, =8 14

d,= 963em* < A, =135 eq? Tie D10 @ 22 em
Use 8 T4 A.= 12.32 ¢m”®

Tie Desian -

Tied 10, iF S bar < 30 mm AL, {7.10.5)

Tied 14 if @ bar 2 32 min ACT . (7.10.5)

Ties Spacing Desizn :
- Minirnum of the following spaging is coniral -
48 dy=43 (1) =48 em
16 d, = 16(14)=224 em
Least dimension of column = 25 em
[ize Tie @ j(] (@) 22 am

¢ (313)




Raper o

Structtrad Design Anabysis

Columns which carries 2000 <Pu<219999 XN
Pu=217045 KN

Pr=217045/056=387583 KN

Pn= 38758 Tan

4, =(30)25}=1250 cm* a0 "
. Femtres =
- e =01 (1230 = 12 5em? ‘ 4 { lm
"‘i.h'.lllnt =i D'DE l:_1 25“'.] e 1‘:”:' Em * | _|

M'n— ﬁ.ﬂj__,"; {:ig = ..Hfh.}—'l:ai_,, ,l"_:l .v'i'_ﬁ =8DE

d, =175 wm" > 4 _=125cm”

Tre @ 10 @i 25 em

Use 813 A, = 20.36 om®

Tie Dexign
Tie & 10, il @ bar

I,

30 min ACT (7.10.5)
Tie® 74 @ bar 2 32 mm ACI. (7.19:5)

Ties Spacing Design -
Minitum of the following spacing is control

48 d, =45 (11=48 cin

16 d, =16 (1,8)=288 um

Lesst dimension of column =25 em

- Cive: Tve o 1000 25 em

(314)
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Srructural Degan Analyies

Clolumns whick earrics
Pu=237507 KN
Po=237507/056=4241 70N

Bn—=424.12 Tan

A, = (50)(255 = 1250 em?
""j_;f_m,-" =001 t: Ef(}} = [25¢6m q
iﬂJI.mn.‘ - I'.}-DE :_l.g.j“:l = ID'D G il

Pr=10.857 (4~ Y+ (4,1

g F T (VR

Hy = 267 em® = 4 . =125 e

o T TG ]

Use 12 1H 4,= 3048 cm®

Tie Dexion ;
Tie ©@ 10, if ® bar < 30 mm
L@ 14 i Dhar 2 32 inm

Ties Spacing Desien :

Minimum of the following spaeing is control -
48 d, = a3 (1) =48 cm

16 o, =16(1.8)=28.8 cm

Least dimension of column =25 ¢m

Use Tie ® 10@) 25 et

2200 <Tu=<2399589 N

50

T

£
)

‘L__._{,.i,__

-

4, =120 18

Tie 10 @ 25 cm

ACT {(7.10.5)
ACL. (7.10.5)

w1

(315)
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NErrcaral e Anaivses

Columns which earres 2400 = Pu=259959 N

Pu=2577 58K
Pr=2577.58/1).54 = 45602.82 KN
Po— 460,28 Ten

4, = (30)(25)= 1250 em’

Ay =001 (1250)— (2.5 em®

A =008 (12500 =100 cm®

Pa=0.857, (A, — 4,314, 1.)

i 35 Yo - o = TN = !
A 35.88em” = A = 125000

[se 16 v 18 A,— 4064 cm?

Tie Deyign
Tie @ 10, ifd2 bar < 30 mm

Tie® 14 ifDbar = 32 mm

Tiey Spacing esign

Minirnum of the following spacing is conirol |
48 d, =48 (1) =48 em

L6, =16(1.8)=288 cm

Least dimension of column — 25 em

Lise Tie & J1) (7 25 om

L. |

A, =161 18

Fae b 10 @ 25 cm

ALY (7.10.35)
ALCL. (7.10.5)

(316)



HaTErr & SETRCEUTIL e san Anaivier
Luager S 1 Ana:

Columns which cartics 2600 <Pu<279299 KN

Pu=2743 65 KN
Pn=2743.65/0.50 =<485% 318 KN

Pn=489.94 Ton - I s

Ay = (50)(25) =1250 em ‘ “‘_,?J“ —71 b

A, i =001 €1250) = 125 e ' A LJ 75
=0.08 (1256) = 100 cm* O

Pn= 0857, (4, - 4,)+ (4 1,) A, =14® 20
=453 em® >4 =12 5em> Tie & 16 @ 25 cm

Use 14 @ 20 A,= 4398 cm®

Tie Design

Tie® 10, it bar £ 30 mm ACL. (7.10.5)

Tie® 14 if b bar > 32 mm ACL. (7.10.5)

Ties Spacing Design :
Mintmum of the following spacing (s control

48 =48 (I} =18 em

16 d, =162 =32cm

Least dimension of column =25 em

Use Tie & 10 (@) 23 cint



(L Hapier b

S LTLCTrL Destgn Analyses

= e '
- ke R T e
e Sl s S e

Columns which carmies

Pu=3241 54 KN

Pn=324]1 54/0.56 — 57384 KV

Pn=378.%5 Ton

A= (30)25)=125%0 ¢ ?

4 2.5 en

<Lt omir

=001 (1230) =

1

Pn= 085/ (4, ~A,)+{A, ]

Use 18¢:22

Fie Design
T 10, if bar < 30 mm

Tietd 14  ifPbhar = 52 mm

Ties Spacing Deston :

=008 (1750) = 100 em

o
|

A, =63%em” > A, _ = 12.5¢m?

Minimum of the [vlowing spacing 15 cantrol -

48 o, =48 (1) =48 cm

16 d, =16(2.2)= 352 um

Least dimension of column— 25 cm

Use Tie b 10 @) 25 em

A, =180 22

Tie & 10 @25 em

ACT (7.10.5)
ACT . {7.10:5)

(318}



- Clapier b Structural Pessgn Analvses

Columns which ¢arries 3300 < Pn < 339999 1N

Pu= 338507 KN
Pn=3375.07 /.56 = 6026.91 KN

Pa—602.69 Ton

A, = (50)25)= 1250 om*

A =0.0] 1:] ?.:ﬁﬂ_:l = |75 em 1

££mm

'-!}l..ung_ == r}- DE‘ i:Eij - ]ﬂﬂ G111 2

]
Po=Q.857 (4, - £, )+(4. 1) A, =200 72
4,=T97em® > A _-—~125cm* Tie & 10@ 25 cm

Use 204 22 A,= 7602em”

Tie Design
Tie ® 10 | if D bar <€ W0 mm ACT . {7.10.5)
Tie® 14 il @ bar = 32 mm ACl . (7.10.5)

Tiex Spacing Design :

Minumum ol the following spasing is centrol -
48 o, =48 (1) =48 cm

16 d, =16 2:2)=352 vm

Least dimension of column =25 em

- Use Tie & 1012 25 am

& (319)
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SETctiral Qestan Aualvses

Columins which carrics

Pu= 3565.66 XN

Pn = 3565.66/0.55 = 636725 KN
Pr=636.73 Ten

A, = (50)25)=1250 em*

A =001 (1250) = 12,5 cm®
A, e = D08 (1250 = 100 cm’?

Pn=0.857, (4, - 4,)+(4, )

.'I‘l.-"_l !
‘-1.1!.1:'“_' I-E:-"' om ?.{ "'1_" = 805 Cm:{.—.‘i”m“:lnﬂ {:m]

eg 1E«h 24

A= 8142 cm?
Tie Design
Tie @ 10, if @ bar < 30 iim

Tieth 14 if O bar > 32 mum

Ties Spacing Desien -

Mimmum of the [ullowing spacing is conirol -
48 d, =48 (1)=48 cm

16 d, =16 (24)=38 4 em

Least dunension of colwnn =23 am

Lise Tie & 10) @ 25 em

It

A, =180 24

Tie © 10 @ 25 cm

ACIL. (7.15.5)
AQL. (7.10.5)

(324




- Lhapter 6 . Structural Design ﬂr.,_c;{;'qg‘

Columns which carnies 3T00<Pu < 379989 N
Pu—=3723 13 KN
P =3723.13 / 0.56 = 664845 I Ci

’n= 664 84 Ton

» = = 1 F r X .
A, = (30)25) = 1230 ain® A
S
- : i L %4 NE
Hown =R0010250) = 12.5¢m | | s
Ay e =0.08 (12503 = 100 ¢m? ' O B S B
o Sl ST & S e Chaifv) A, =70 D 24
A= 125 em*<d, = 806 cmi<A =100 cm?® Tie © 10 @ 25 em
Use 20524 A,= 9048 cm”
Tie Desigrn :
Tie @10 if @ bar < 20 mim AT (7.10.5)
Tie® 14 il bar 2 32 mm ACT (7.10.5)
Vies Npacing Desizii :
b Manimun of the [ollowing spacing is contrel |
48 4, =48 (1) =48 cm
16 d, =15{2.8)= 38.4 cm
Least dimension ¢f column—725 cm
Lise Tie @ [ 0@ 25 ¢m

& (321)




- Laaper o 5 Structurel Desian Analyses

Columns which carrias 300 Pu < 394999 KN

Pu= 290686 KN

P = 3906.86 / .56 = 6976.54 KN r.__,_
Pn==0697.65 Ton S &
H_I_

50
‘1"?' 25

‘ | l o4 & 3 %

A, = (30)(25)= 1250 em*

Pa=0.857, (4, — 4,)+ (4, 1) A, =224

A, =96.05cm’ Tie @ 1) @ 23 cin

Lise 22 & 24 4,= 99 44 cm?®

Tie Dexign :
= T D10 if P bar = 20 mim ACT. (71095
Tic © 14, if Gbar > 32 a1 ACL (7.10.5)

dies Spacing Desigrt : =
Minimum of the following spacing 1= zortrol .
* 48 dy =48 (1) =48 em
16 dp=16(2.4) = 33.4 6p
Least dimension of column = 25 cim
[ise Tre & i) @-EJ' C

s (322




~ (Hapter b Structural Pesign Analyses

1 __ 2
Comer Columng (23em}25em) it
[ Bl =5
Pu=1547.26 KN e }
P =1347.26 / 056 =2762 9 K - BN
Po=1547.26 / 0.56 = 2762.9 K [ gl i o

Pn=276.3 Ton J {-\ 5 .'_,-'T

A, = (23)(25)=0625¢cm*

* Ay e =0.01(625)= 625 gm?

= | it

e = 008 (625 =50 cra? A =12¢18

Pa=0857, (4, = 4,)1(4.1,) Tie @ 0@ 25 cm

Ay 22.63em® =4, . =625 em?

il

Tise 120 IR A= 30 58 em™

Tie Design -
Tie © 10 af O bar < 30 mm ACL. (7.10.5)
Tie® 14 ir'd bar = 32 mm ACL. (7.10.5)

liey Spacing Design :

Mimimum of the following spacing is control -
A8 A, =48 (1) =43 ein

16 o, =16(L.8)~ 285 em

Least dimension of colunn = 25 ¢

Llse Tie & 10 @ 25 em

& (323)




Ciapter o Strictura{Design Analyses

6-3-1 Load Caleulation

A T Lk

The load caleulstion for all [ooting loads & the suppotl reactions are shown in

the following table (6.5 )

Table (6-3) : 1vpe of Fuoting

TR rr.
| i 27907 | IS8
P2 | X 229.64 jﬁI.ﬂH-:I;i 299, i 80 |z.s?*z-._¢l' mm.fJ
F3 J F.G | 199.913 8364 / 28356 | 60 r'z.;v*z.:.r] 6@ 16
| F4 | CDE | 1638 | 835 | 2752 60 | 2424 | 13016 ‘
B wwr o oaw ;| 9977 | _E‘J*J!.Ei 115 |
} Fé | A 9087 | 3249 | 1224 J 57 }1.-3*;.3! S® 16 |
| E7 T 11396 | 41.54 | 1555 [ 750 1929 | SEs
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“ LBoprer i ===l Structial Design Analyses

6-3-2 Foating Design

From Colamn (C 1-26 ), |

- Totaldead load= 19138 KN =191.38 Ton 5 o T L'
Tonal live load =146129 KN = [46.13 Ton :__: i
Factored load =3375.05 KN =137.51 Ton
1 — Footing Area : — == —|
assumie depth of the footing (H) = 65 cm ' 5 ’
% fj service Load = 191.38/ 1.4 + 146.13 / 1.7=322.7T6n | - ‘ 1
«& Fooling Weight = (3)(3)(0.65)(24) = 14 Ton : =
<3 Farth Pressure = WL — (b, Fig (6-49) :
= [(3)303N025 K0 81 LE) Faoting Shape
=46 Ton
€3 [otal Weight — 2465 Ton
- Arca (A) = Toral Weight # Soil Pressime
=246 3)(1000Ke /5.8 Kelom”?
=Jiim
Use L=27m , W=27m 3 A=729m"

(325)
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2— Shear Strength :

@1 Check this depth for one way action -

W =05 ={B+D25) = 5dom

P 357 51
Poo= 4= """ 463 Tep/lm?
Arec 729

V= By xd & = (46 30054%27) = 70 Ton

When Mo shear reinforcement is veed -

- I '-,_' . | L . 1o )

f‘rr = J_r{. IJ'-Iu. g = _"!.-'l:l [ = ::_I'I:I'I.I ¥ {34'] Y = 133-1 .{.-:_'_|g_
o f 1600

‘i-'ﬁf: = Ir.. | ]..:-' :.j FEI.UIL = ?[l' '].i'?l'l K.

% Cheek tis depth for two way action fomehings) -

-

Vy =P x L) 5A0) - (a4 dXb+d) )
=403 2270 (1 04)0.79Y]=299.5 Ton
When No shear reinforcenient is ised :

¥ i

oy e 1
Vo=—|1 l-——l-..H od =3560.8 Ton
1l 2| e
ik e
b —F
K== — 4% 1\.!"." bod =10832 Ton
k 12 |':' "'-I:I J
8 -——l 'Irf bod =460 ¥ Ton
c 3'5' - =t
where :

b _=alb=50,25=2

&, = perimeter of eritica secrion taken at (A2 Mroun the loaded area
={LG4) (2} +(0.79(7) =3.66m

ay; =44 For mterior column

¥.=36D8 Ton

DY > 1 306,71 Ton=>2995 Ton 0K
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3 — Bending Moment ;

f o o = 3
T [ L II' o o = ta I |
".ail_|F G —H—J w sl —
- 3 - |
9 L L L = L4
(e (257 DS - 000 R
_[ dfy 3% % | *— x5 ¥ —
g T | | = )
N \ | L = Jri s |

: = 10.67 Kg/lem®
1AL

¢ =00E59 > o . =(.002

Raq. A, = 000258 (270)54)=37.85 cm*

Lise 15D |8 A =3

O ETHCELITL LIS, Inalvses
—— s o S

] 817 em® (Ineach way

4-Develapment Leagith (1) :

1 4721 s

JI-'-.III == -\, fT- ; '{: L-lrﬁ 3 F-‘[j :11"-’
3 a7
L N

110 —8= 102 cin > 69 cm
3
J-thvell Rey.

= - | P g A T a 2
Minimum Dwells Req. = 0,003 (30)(25) =625 om

Tlse 4 16 4 =204 emt



At REEESLY L T R I R s B e

Frem Column (C 132 ):

Total dead load =2296.43 1 =229.54 Ton
Total Irve load =161034 KN = 161034 Ton

Pactored load — 390688 KN = 390.7 Ten

1 — Footing Areq :

assume depth of the footing (H) = 80 e
@f Service Load = 22964 /1.4 + 161,034/ 1 7 258.76 Ton
@ Footing Weight = (3H3)0.8%2.4) = 17.28 Ton
@8 Tarth Pressure =[{3)(3)-(0.5)(0.25){0.6)( 1.8} = 9.6 Ton
of Tolal Werpht = 28564 lon
Area (A) —(285.64) 100K g /3.5 Kufem
=8 l6m*
Lise =20

 W=29m . A=84lm?

2—Shear Strength :

¢ Check this depth for ne way action -
D=0.69

ji ) ; ;
g =~——= =3% 7/8.41=4645 Ton/m*
Aren

Vi =P ¥ dx W = (46.45)(0.69)2.9) = 9294 Ton

When Mo shear reinforcement is used

'_ T
V.==yf. b.d = 15621 Ton
£
D = v, 1328 Ton = 9294 Ton Ok

©f Check thas depth for two way action (pisching) -

(328)
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V, =, = ()« (L)~ (e +dXp+ud) )

= 46,45 [(Z9)N2.9) — (.12} =33%6 Ton

When Mo shear reinfloreement i usad -

P N O M

V. .—:1'.'“'{: h_a =335.65 Ton
=F

whers ¢

J.=aib=50/25=2
B, =(L19) (2} (0.84)(2) <126 m

@YV 4562 Ton>3386Ton DK

g — Bending Moment :

i I bl
I, -,aw'y(_’-u ]

W 2 :

% #

Nl —

w [ E'F—va: E\]
\2" 2

2
=146.45(2.9)(1.2)1%(1,2V/2 = 96.958 Tonm

Mn=9698/05- 107 76 T'on

Ra= 73 Kplom®

2 =003 < o =D002

Req. A, = 0002 (256)(59) = 40.02 cn?

Lise 16D 18 A =40.72 em® (Ineach way)

4-Develapment Length (1) :

430

L ——
i 2«.;%

*d,~6Ycem

{20 - 8=113 om > 69 cm
oK.

5= Dhell Req.

Minimtuin Pwells Req, = 0.005 (30)23)=56.25 cm
Uss 4116 A, =804 om?

v Striectural Gesign Analyses

(329)




- hager o Structural Design A talyses

Frem Column (iC 1-24 %

Total deadd load = 1999 13 KN = 159913 Tan
Total live load =83545 KN = 82.64 Ton
Factored load = 2835 98 K9 =283351'on

I — Footing Area :

dazsume depth of the footmg (H) = 60 cm
o Service Load = 199.91/ 1.4 =~ 8364/1.7= 192 Ton
5 Footing Weight = (3)(3)(0.6)2.4) = 12.96 Ton
o3 Farth Pressure =[(3)(3) 0.3)0-25)](0.6)1.8) =96 Ton
3 Total Weipght= 21456 Tan
- Area (A)=(214,56)(1000)Kg /3.5 Kglem*
=6.13m"
Tlse L=23m . W=25m , A=625m°
2 — Shear Streneth :
<8 Check this depth for one way action -
- Ey=5()
F
= ..d.i':m =283.56/6.25=4537 Ton/m?®
Vo =P, wd x W = (453750 5)(2.5) = 56,7 Ten
‘hen No shear reinforcement 15 tised :
- 3 :-; n”'?hwu’ = 114.12 Ton

DY, = 97 Ton = 56.7 Tan QR

<8 Check this depth for two way action (punching) :

- (334}




- L ALUENET O SECCLUTAL UESIAN A talyies

¥ =L { (T3 () —{z-dyb+d) )
=4537 [(23X2.5)- (1075 = 2495 Ton

When No shear reinforcement 15 nsed -

I i !

Vo=_yf b d =3A1%.3 Ton
3

whera

B.=aib=50/25=2

b, =12+ (7502 =55m

S 271.6Ton>24853 Ton OK
3 - Bending Moment :
Mu— |FP,,. » W b-‘fE -*C"Eh!i}% {‘J.ﬁ{fi"’- i}
! 2y L2 2,
={43.372.5)(1) H 1 )2 = 56.71 Tanm
5 Mn=36.1/10.9 - 63 Ton
Ro= |08 Ke/lom®
2 =000 = p =0.002
Req A, — GO024 (250)(30)=30.617 em
Use 16 16 A, =3216 ¢m” (Ineach way)
d-Development Length (1, ) -
Eiy =2 «d, = B13 ¢m
2430
120 -B=92ecm>6134 cm OE.
S-Dwell Req.

Minrmimn Dwells Reg = 0,005 (50)(25) =625 em?
Lse 4@ 16 4, =804 om?
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From Column (C 1-37 %

Total dead load — 1657 97 KN = |55.8 Ten
Teotsl ive Joad — 87348 KN =$#335 Ton
Factored lond —2491.15 EN =2492Ton

1 — Footing Area :

assume depth of the foonng (F) = 60 om
<3 Service Load = 1658/ 1.4 =83.35/1.7= 16745 Ton
@8 Footing Weight = (3)(3)(0.6)(2.4) = 12.96 Ton
@3 Earth Pressure ={(3)(3)4(0.5N0 250631 %) =9.6 Ton
@3 Totz] Weight= 159995 Ton

Area (A) =(189.95) 1000 Kg /3.5 Kelem?®

=542 i’
TUse L=24m W=54m . A=576m7
2 — Shear Strensth :
o1 Check this depth for one way action .
- B =58
P = ks 24512/576 = 4323 Ton/m”?
Aredg
Vo= P o x W =43 23)(0.5)(24) = 51.87 Ton
When No shear reihl’nmémmt 15 used -
. 7 = EI V£ 8.4 = 109.56 Ton

TV = F 9313 Ton=351.87 Ton Qi

@g Check tws depth for two way action unching) -

& (332)




- Lrtaprier o Siruetural Westn Anal yids

Vo= P %L )2 (L) - (a+d)b = d) )

=4323 [(24)2.4)= (10 75)] = 216.58 Ton

= When No shear reinforcement is used -
I A
V. :;w{f: gl =3195 Ten
where ;
A.=albh=50/25=2
B, = (13(2) + (0.95%2) =15 m
D =7 2710 Ton> 21658 Ton OX
3 — Bending Moment
f Sk o f p
Mu=| P E_Hf'x[i'.'xg- | |3=T['.'_f‘- L'-R_EJ
LY :“': 2__,-' ] 5 : 2
={43.23(2.4)(0.55))*(0.95)2 =45 82 Ton.m
Mn =46 82 /0.9 =52 Ton
Rn= 867 Kglem®
£ =00021 = p o =0,002
Heg A, =0.0021 (Z40)(50) = 252 cm®
Use 13® 16 A, =26.14 cm®  (Ineach way)
i -Develapmenr Lengih (1.,
430
by = =X d, =51.34 om
33430
85 - 8=8Tcm > 6134em O
J-Dwell Reg.

Munimuimn Dwells Reg. — 0,005 (30)25) =625 om?
Use 4t 1f A, =804 cm’

p (333)
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Strctiral Design Analyses

=413 [(22)(2.2) - (0.93(0.65)] = 175.73 Ton

When No shear reinforcement s used

M -

V.= bd =22635Tun
]
where

P, alb=x{75=2
i, =(0.9) (2)+ (0.65%2) =311 m

n )

N o 19243 Ton=> 17373 Ton QK

I—Bending Mamenti -

f iy A e )

i ) | o I o

Mu= | Bl x| x = | [x0:3| Zx =
" ve 23 2 3]

={4].3(2.2)(0.851¥*0:85)2=32.22 Tonm
Mn = 3282 /09= 3517 Ton

En= 1036 Ke/eoms

it

£ =0.0025 > 0.002

 f 2
Reqg. 4. = (.0025(220)(50) = 22 ¢m°
Use 11 @16 A, =22.12 em® ( Ineach way)

4-Development Lengith (L) :

420 ;
L = e, = AT oo
230

B8 cem=77>61%34cm OK

S-Dhiel] Req.
Minumum Dwells Req. = 0.005 (50)25)= 625 ¢m*

Use 4016 4, = 8.04 em?



— (frapter b

_ Stewcraral Desidn Analvses

From Column (C 2-2 .

l'otal dead load = 1519.46 K19 =151.92 Tun
Total live ivad =478 19 KN = 4782 Ton
Factored joad =1997.65 N =199.77 Tan

* I —Fooeting Areq ;

assume depih of the footing (H) = 50 em
o Service Lol =15195/14 + 4782/ 1.7= 136.7 Ton
3 Faoling Weight = (3)(3)(0,5)2.4)= 10.8 Ton
&2 Earlh Pressure ={(3)(3)-{0.5)(0.25)](0.6)(1.8) = 9.6 Ton
@3 Total Weight=157.1 Ton
- Area (A)=(157 1)(10003Kg /3.5 Kg/em® =45m*

s

wis L=23m ,W=22m i A

I
I
]

2 — Shear Strength :

3 Check this depth lor cne way action

=40

F z Ea)
P =—2— —19976/4.84 =413 Ton/fm>
Arac

V, =8, xdx B =(411.300412.2)= 3634 Tox

When No shiar retafprcement ¢ used
T T '
V. Be | f. B,d = 8034 Ton

- Y. =¥, 68.3 Ton > 36,34 Ton - oK

tf Check thes depth for twe way 2ction (punching) -
V, = By s (W) (L) (a4 d)p+d))

» (334)




- (LLapLer b

= ablictirnl Design Analyses

From Column (C2 - 5%

Total dead load = 508.69 K15 =087 Ton
Total hveload = 217498 KN =31.49 Ton
Factored lnad = 1223.67 KN = 1224 "'on

! — Footing Areq -

# assume depth of the footing (H) = 50 cm
<5 Service Loud =90.87/ 1.4 + 3149/ 1.7 =83 43 Ten
s Fooling Weight = (33(3)(0.5)(2.4)=10.8 Ton
@ Ezrth Pressure ={(3)(3)-{0.5)(0 25))(0.63(1.8) — 9.6 Ton
¢ ol Weight = 103,43 Ton
Avea (A) =(103.82)(1000)Kg /3 3 Kofem®
- =29 m*

Usc L=18m ,W=18m

. AN=324m* '

2 Shear Streny th -

Gz (Cheek this depth for one way action -
D =40

o

oy =—"% = {923 =137 & Toni/m>
- HArex ot

¥, =P, xd=W =(378%04)1.8) = 27227

g i

When Mo shear reinforcement 15 wsed -

|
-

| W
Ha -E '.,‘II\;‘; lﬁ"ﬂ.&‘l G575 Ton
DF. > . 5389 Ton>27.22 Ton R
@2 Uheck tais depth for two wav achon (munching) -

V, =P e ()% (L)~ (a+d)b+d) )

(336




- (hapter Sirurturel Destgn Analyses

=378 [(1.8)(1 8)— (0:9)(0.65)] = 150.36 Toa

When No shear reinforcement is nsed -

- l r s, ]
Vo=~ f bo =226397Ton
]
where -

A —alb=50/25=2
h, =(0.9) (2)F (0655(2) =31 m

¥ >V, 152,43 Ton = 10036 Tvn O

3 — Bending Moment -

Mu — lff’_w x W frﬁi x ;ijl‘y-: 0.3 -I’x ﬂ]
\ A 2
=37 8L8)0.65))*(0.65)/2 = 14.37 Ton.m
Mn=3282/0.9~ 3847 Ton
In= 534 Kg/em®
p=000133 <= 5. . =0052 Use g =0.002
Req 4, = 0.002(180)(40) = 14.4 em®

e R 16 A, =161 em” (In=zach way)

FDevelvpment Length ( gl

—

4210
Ly = —T,'_ xdl, =61 34 em
2at 3

B5- Bem =576 3emn OK

- S-Thvell Rey,

Mintmum Dwells Reg, = 0005 (500(23) =625 am?

Use 4@ 14 A4, =804 em?

- (337)
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iﬁ«:&ﬁﬁmﬁﬁﬁ%ﬂ“ “"ig""ﬂ?

From Column {(C1 - 37 ). {square columm=25em s 25¢m}

Total dead load = 113938 KN = | 13%6 Ton
Total live load =415 37KV =47 54 Ton
Factored load =1354 65 1N {555 Ton

1 — Footing Arey :

assume depth of the footing (H) = 30 cin
o Service Load = 11356/ 1.4 + 41,54/ 1 7= 81398 Ton
3 Yooting Weight = (3)(33(0 5%(2.4) = 10.8 Ton
¢ Earth Prassure =[(3 W3- ZEN0.25)1(0.5)(1.8) =81 Ton
@ lotal Wetght = 124.73 Ton
Arca (A)=(124.73) 1000)Ke /3.5 Kglem?
=3.563 i’

T

Uge L=18%m ,W=1%m . A=361m?

2 - Shear Strenvith -

©f Check thisgidepth for one way action

0 =40
i

.I.r:_". = —JEQ ...'."l'-I ﬁ.l _"';_._1 llj” Tr.]
I'J'.?r}

Fo=P xdx i =43 1Y04)(1.9) = 32.735Ten
When Mo shear reinforcernent 13 used -

B P

‘n"-" h 4 =684 Ton

OF. =¥, 8.5% Tim =37.733 Tan Ok,
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¥ Check this depth for two way action (punching) -

V, =P, o« 07 (L)~ (e + dYb+d) |

=431 I(L9YLY) {0 8530 £5)] = 1374 Ton
When Mo sheqr reinforcement is used ;
N O
v =;1,JJ;- b =18987 Ton
wihkare
A=ull=25(25=]
b, (0.65)(4) =2.6m

DF_>V 16139 Ton> 1374 Ton QK

3 — Bending Moment :

i B! i B
Mu = (I"" e = a-f] PO il

RED
2 2

={43. (1.9} &E25)1*( R25¥2 =279 Ton.m
Mu=279/09=31Ton
Ro— 10.1% EKgiem®
p=0.0024 = =0.002
Reg. 4, —0.0024(170)5(40) = 18.24 cm*
Use S |8 A4, =2036 em’  (Incach way)

d-Development Length (7. ) :

I B 4330
230
425 -Bem—743>6%m  OK
J-Dhwell Reg.

Minimum Dwells Keq, =0.005 (S0)(25) —6.25 ;m :

xd, =Y em

-

Tee 40 16 4, =804 em?



Lhaptert o) Senictural Design Analyses

O-0-1 Rug Design

Dewd lad :
Plaster = 0.03(22)(1) = 086 KN/m
Coterele = 0.1524)(1)= 3.6 KN/m
nand = 0.08(18)(1)= 1 44 KN/m
Tile = 0,02(30)(1) = 0.6 KV/in
Total dead lvad —6.3 KN/m
Factored dead loud — 1,4(6.3)

| 8. 82K N/
live faad:
lve load = SN/ 12
factored live laad = 1 7(5) = § 5 KN/in®
Total load = 1732 KNAn® = 1.73 top/m?
[- Determine thickness (i) :

Mt = WIA8 = 1.73(3.15)/8 = 534 ton/m (for 1in wide strip)
Tey p=0.5pmax =0 0133

m=1647

Re=5.32 Mpa

Regurired M- 7402 =64 ton'm

bd *=Mn/Rn

d=0.11m

d=1lrm  taket=15cm

If usz 14

d=15-f14/2+3) =11 3 cm

(346)




- Hanier b Stinatural Design Analyses

2-Determine steel areq (As):

AS=p(b}(d)}
~0.0133(1007%(11 3)
=153 ettm

Use 10214 —15.39 em¥m

I-Check shear requirement :

max shear=0.5583(Wu)(Ln)
=(.5583(1.73)(4.83)

=47 ton {for Im wide sirip)
=11
Ve =0.85(v30/5)(100)(11,3)(10)
=8.77 ton

PV >Ny

s

L]

H.??t:m = 47ten OK

-

4- development length :

ajld for positive steel:
Ld for @14 bottoms bars:
1.d=3367 cry
La-16.8 am
Mn/Vu-La =1
GA(ID0YVA.7 +16.8 =53 67
13296 cm = 5367 ey OK
biLd for negative steel
0.3T.n =0.3(5.15:2(0.35)) = 1.455 m
Total length =1.455(2) 106 =351

Use 385 cm >

s (341)




(lcipter O ] Structural Design Analyses

6-6-2 Stair Roof Deisgn :

el

L R R ek oF s Bt il ol =t e

Loads:
Dend load :
DL=0,15(24)(1=3 6 KN/in =0.36ton/m

actored dead load=1.4(036)-0.51 ton/m

live lowd:

live Toad = 1 KN/m?*

factored laad = 1.7{1) = 1.7 KN(mo*
Total load = 0.68 ton/m?
_"-.;11_1:"-..1;]__'{.“:?{ =(.68(5.3)%8

=2 57 ton/m {for Tm stirg)

I- Determine thickness (h) @

Try p=035pmax =0.0133

Lse p= 014

m=16.47

Rr= ply(1008 pm)

n=5 ZMpa

Reguired Mn= 2.57/0.9 =2 86 ten/m
lad *=Mn/En

d—0.6742 m

d=7.4cm  take h=1Z2e¢m

IT uséE P4

d=15-11.4/2+4 covar)— 7.2 cm

342)
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2- Determine steel area (45):
As=pibiid)

= 0.0133(10037.3)

=151 ei®'m

Use 714 = 1078 cn®im

3- Check shear requirement -

max shear= 0.5583(Wu)(Ln)

={) 5583(0.68)(5.2)

=197 len {for Im wide strip)

=73

©Ve=0.85(v30/6)(100(7.3)(10)
=D.55'ton

OV =V

5.00m> 197 ton OK

b

development length -

ayLd for pesitive stegl:
Ld tor @14 bultoms bars:
Ld=51 67 cm
La=10.8 cm
Mn'Vutla=1d

V19741 16.8>53.67

]

Fam

L]
=k

A

147,

Lk

cm= 53.67Tcm QK

tiLd for negative steel
Gain= 0.3{5.5-?.;&:5.}.] = | 3fm
Total length =1 S&{23+H06=3.72

Us2 3. 8om

D ETUCEIIEL sz Arial wes

(343}



LRapley b Struciural Destgn Analvses

6-6-3 Stafrs Step Desion :

P - ———_

R s P ——

Loads:

Dead load :
plaster =0.03022)( 1 Vcos 31 =0.77 KN/m
Conerete = 0,15(24)(1Vcos3 1= 4.2 KN/
Sand =0.08(18)(1) = 1 44 KN/m
Moartur =0.02(223(1) = 0.44 KN/m
Tile =033/ 30020300 1) — 0.99 KN/m
Steps =0.17(0.5)(24)(1 Veos3 1 =2.4 K2¥m
Total deadd load = 1024 KN/m
Factored dead load= 1 4(10.243 = 14.4 KN/m

lve load = 5 KN/m
ftactored live load — 1.7(5) = 8.5 KN/
Mu=4628 KN.m
Mn=46.2/09 =514 KNm =35 14 Tonm
M=1647
7. ={}1023

A Elx

e =10.0033

g A 5.14(10)° 4 :
Rn = —-M_, = _N‘ i 5 ],-z 35. 7Kg fem”
fed - (100 )12 )° '

ax

=000 00033 =< 0009 = 0,025
As = 0.009(100)(12) = 10.8 ¢ ® /m

Usza 7014 =102 em’im

(344)
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Lt pee! 1 Stivciund Design Ana Ly3es

RS
s :
B e R G

6-7-1 Retaining Wall :

T e ar T e e AT T

e

Loads:
five fooct:

live load = SKN/m?

tactored load = 1.7(5) = 8.5 KN/m?

ys0il=18 KNm? (Unit we £t of the soil)

— T —

. l
$=30° | _*j,—_....'_—." — L
From the software computer (imb program) - Fig (6-51): Retaining Wall

Mu=4525 KN.m /m
=4 52 ton.m M in

Ma=4 53/0.9=5.1 ton.m / m

[- Determing thickness (h)of retaining wall ;

Iy p— 0 Spmax =0.0133
Tlse p=0.01

m= 1647

#1368 Mpa

bd *=Mn/Rn
d=0.11%7m

d=11 77 take h=25

I use 16

t=25-(1.6£2+4 cover) = 30,2 em

(345)
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2- Derermnine steel area (As):

As—pihi(d)
=0.01 (100(20.2)
=217 cmeim

1

Usa 1091651 =217 Cm:flill
Vertesl steel =20.2 cimdim

H=1lcm

Horizonlal steel = 7.7 con®¥im (5%12/m)

3- Developement lengith :

Ld fordi1a
Ld=61 37 cm
Ld for P12

Ld=48 em

(347)
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6-7-2 Design of Continuous Footing

e T D it bt

e e o e,

Lram retaining wall :
Total dead lvad =2 4{0.253(4) =245N/m =24 ton/in
Factored dead Toad =1 4{24) =3.36 ton/m

bve load =3 m? r_,
Facwred live load =1 .7(5) =8.5 XN/ m? | ’

-

assume width of the footing (B)= 80 cm y_ e = !J
'u=1401+1.7.L =

I — Pnan the footing

Pu =336+ 085 =427 ton'm Fig.(6-52), Continuous
Foustng
'D
Lo =— =Pu/B(Im)=42 LGB =33 ton/ m?
Are '

2— Shear Strength :

Use thicknes of fosting (h-30em  d=40om
V, =P, xdxW ={5.5{0441)=22Ton

Whent N shear reinforcement is used -

V. ?*.‘,'j',__ fifd = 3652 Ton
Dk_>F, 3.1 Ton> 2.2 Ton OK

3 — Bending Moment :

i_f
Mu=" B.xW xl
x i, s

=13 5(1H0275)}*(0275)2 = 021 Ton.m
Mn=0217089=023] Ton

b ay

_x_]

-i'--

r’{jx "J. I(

(348)
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Z.A Summary and Conclusions

7.2 Recommendations




CHAPTER

Conclusions Arnd Recnunendationns

his finzl chapter is divided into two impostant secrions in lhis project. One
5 to discuss the conclusions of campus and library design . other is for

some recommmendations and some suggested 1deas 1o devolp this project .

After reviewing a PPU campus and library design from both sides

Jarchitectural and structural side. the lollowing conclusions are recorded:

{. In campus apalytical and architectural izsion the
current needsc areas of PPU campus is amount 46400 np?
and the required area for the coming 10 vears is estimated
10 be 54400 m*

- 2. This project concentrated to designing a site planning
for campus of PPU gathening all requirmentz faculties's
sites and planming architectucal and structural design for
main librarv at PPU .

4. Two étag::a for eampus project exceeusion , Stage one
is in the first five years of project time to design and
consiract four current collages and stage two is the final
imuge ‘'of PPU campus .the number of students will reach

to 10007 students with required areas equal to 64400 m?

(381 .
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Conclusions and Recommendations

3. Also structural requirments were taken in mind such as cracking
and fire- resistance requirments to begin a sturactural amalyses of
membets.

0. all of structursl members were designed from rool to foundations
aller strucural analyses ol 1.

7. the architectural idea ir this project is that project of library design
is 2 new kind of architectural design of building in campus of PPU #nd
it is & central building in campus with very considerable requirments .

& the struclural analyses of library is suitable and similar to
architectlural design that the structural members are designed according
the architectural design to cover all of needs of universily such as
distance between columns determined aceording the spaces needed for

readers and books shelfs.

After ending

ol this project, the fallowing recommendazions must be considered -

3 Because the importance of PPU campus design for PPU and UGU
and for vovers all of society ‘s needs, it must do another analytical

studies for PPU campus site 4o deal with all expected future needs.

3 Afier designing the library building which 15 a central part of PPU
campus. it 15 impriant to design all parts of campus including colleges,

sport arzas, workshops.and others.

©F The library was designed for architecural and struetural analyses
requirments.§o, electrical amd mechnical requirments of librry must

complete 1o satisfv all of iis function

ot

(332)
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APPENDIX (A)



ATRENAICes

Applied Profissional College

o, Fhase 1 Phiase 2 J
|No, of Student 1520 5370 ]'
No. of Specialization 26 28
No. of Instructors 188 116 |

; F « |

= @ &

o S 3 < s g =

o = - = = T =

[44] 2 . E

o = f =

= |
Headmasler Office 1 30 30 1 3t 30
Seaeretary Office ! 12 12 1 12 12
Committee Room 53 20 1060 gD 20 1200
Private Liorary for Collegel 1 200 200 1 200 200
Lecture Room Type'A' o5 48 1200 24 48 1382
Lecture Room Type'B' 0 80 a g 80 0
Brawing Room 0 [ D 7 i 150
Gomputer Lab, Type'A ¥, 318 120 2 &0 12C
Computer Lan. Type'D Q 0 C 0 a D
Fraciice Lab. G ad | 720 J a0 720
Workshops Type A 4 100 400 4 160 400
[\Workshops Type'B! i SE0 360 1 350 350
Woed Workshop 3 EQ 180 3 B0 18D
Exnibition Room 1 120 120 1 120 120 |
Arsheel Room 1 12 12 1 12 172
Meception Rosm 1 30 30 1 30 30 |
Stores 2 30 80 3 ot 80
Sanitary (Commitlee) Jwe+Au 18 3G 45
Sanitary (Male) 40 120 15 140 |
Sanitary (Female) 20 00 29 100
Corresponder 1 8 & 1 4 g
Phiotocgier Room 1 L g 1 g | 5
Cafetena 1 80 &0 1 60 80
Hzl! 1 150 150 1 150 150
Tolz! Area 5018 9548

(356)
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- Aprndices A

Applied Science College

MNao. | Phase 1 Phase 2
No. of Sfudent ' 189 - 1100
= Neo. of Soecialization 4 I 6
to. of Instructors 5 72 |
[ § i A | ‘ .l 3
o s . o
i d 3 = o o <
2 = = I = b= &
2 2 =
= ! — —
- = i o | |
Heacmasier Office 1 >0 30 | 1 30 20 |
oecretary Office I 1 12 12 | 1 12 17
Committae Room 26 20 520 | 38 20 720
Private Library for Collegel 1 200 200 | 1 200 200
Lecture Room Type'Al 15 48 720 22 | 48 1056
Lecture Room Type'B' 4 80 G20 5 80 400
Drawing Room | o 75 0 0 75 [:
Computer Lab. Tyge's' 1 50 50 1 60 | &0
© |Computer Lab. Type'8' AL 75 180 4 Fis 300
Practice Lab 2 75 150 2 7 150 |
Arshaaf Room 1 12 12 1 12 2
[{zception Rocm 1 30 3l 1 30 30
Slores 1 30 a0 3 U 80
sanitary (Coemmittes) Jwebu 50 Bwic+10u 10u
, Sanilary (Male) 24 L 75 30 110
Sanitary (Femalg) 14 73 29 110
< |Coiresponder F 8 8 1 A a
Dark Room A TS "M 75 1 s 45
Photooper Room 1 g 9 1 2] 3
Calgleria 1 80 0 1 50 50
Mall 1 150 150 T 150
Tetal Ares j Z756 370z

< (337)




Alppmdicsy il )
Management Inforination Callege

i : i
. M, Phase 1 Phase 2
No. of Student 1 260 1350 ]
No. ¢f Specialization g 11
INo. of Instructors 58 83

5
| S & 3 |
| i s | & < 5 g <

) = < I g b= ™

S o 2
‘ i |
Headmaster Office 0 [ 30 [ 3 30 30
 Secretary Cffice 1 12 12 E T 12 12
Committee Room 34 20 B0 | 42 20 | 840
|Private Library for College] 1 200 200 | 200 200
[Lecture Room TypeA' 20 45 964 25 48 1200
Lechure Room Type'ld’ €& a0 480 T a0 560
Jrawing Room C 7o 0 0 5 0
|Computer Lab, Type'A 2 90 180 | 3 s0 | 270
(Computer Lab. Tvpe'B ! 75 225 & 75 500
Arsheaf Room 1 2 12 1 12 §20
Raception Roomn 1 30 30 e 3y ao
Stores _ 2 | 60 2 | =0 60
Saritary (Commillee) Awe+8u &0 Swi+10u =
Sanilary (Male) 40 120 50 =0
Sanitary (Femalg) 24 ) 120 30 150
[Dars Room a1 7a i 1 75 TS
Correspander e 5 a8 18 3 i 24
Photocpier Room 1 9 3 1 2 9
Cafeteria 1 80 30 1 50 80
Hall = 150 150 1 150 150
Total Area STy 4527




Appertdicey ) = N,
Enaineering College

!— — —
[ N, Phase 1 Phase 2
[Nz of Studenl 180 1500 S
Nz, of Sceaiatizaton T 13
[Na. of nsructars 78 g e

o k

5 | . s

¢ s | B < g g | = |

2 = < 3 = < | =E

= = L

=
| iracmasier Ofice 3 | %3 &7 3 30 ]
Setretary Ofiics o 12 36 3 F
-:::lmrr'ﬁ'.l:_:_j Heom 40 20 800 48 20 Z‘iét-_
Prvats Library for College . | 3 200 BU0 3 200 BO0 |
Lactire Room Tyoed) = 48 1298 265 48 1728
Lecure Room Type s’ 4 22 300 4 a0 320
Cirawing Room =] h 450 i 75 | #00
Ccomoutsr-Lab, Fegelh & (]} 240 4 50 240
Compuder Lab. Type'T' 15 st | 1440 13 ag | <710
Coempuler Lab Typa'C £ G 2 1 128 120
(Computer Lab, Typely 1 140 173 1 170 170 |
Spacial Computer | an C 0 g 1 385 385
Prachice Leb Type'A o 80 540 g B0 54()
Frazlice Lab Tyne's' 2 ‘30 260 2 130 260
Praciice Lab Type'ls 3 180 S40 3 180 540 |
Fiainition Type's’ 1 50 80 1 B0 20
Exinomion [ype'B . 1 120 120 | 129 120
| Milestone Warkshop T 75 {5 1 il e |
Asshesl Baom 3 2 =6 3 s 35
Recepion Koom 3 el Akl s 30 90
Slores 4 3 120 5 30 150
sanitary (Tommitles) dapc+iy Ed Bwe+10u 190
Samiary (Mals) 40 120 T <50
Santary (Femals) 24 120 0 130
Comesnonder 3 8 24 g L
Dark Eocm i Fi= [ 1 TE [§i]
Prolocpar Soo 4 8 9 - g |
Cafetonia 1 80 B0 1 a0 80
Hll 1 150 “B) 1 153 <50
Lntal Ares THZ SL5E
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Case (1) :

— T e85 } L 1 .!_IQ‘:I.."J | ' T I_ { = I—_-_' |
| |
(Y Y (O 054 7 SR | | -
. Fl B Q' L b l l s 4
:‘ 57 3 am : fd fi i ﬁ_\'

Strectural Analvsis By [ TRE MOMEN'T EQUASTION?;

Span ABUC
ML=t
WL=0.1 KNm

WR=b | EIN/n

ML 2N LR T
14 BMb- 5Mo=-3
14 80 b+H3Me=315 §3

Span BCT
MIl=Nb
W91 KN/m
WH=9, 1EN/m

b+ 19.6Mc=-535 .97

MC=Mec

MC=0b
LI=24m

Li=5m

MR=Mz

FHMELL = WI13/4 SRalein

1.45-284 37

ME=T
L&=5m
LE*= 8m
(2)

By solving equation :

Me=233.98 KNm

Mb=1274
Ay=S 4 KN
By=37 [i] KN
Cv—=31.74 KN
Dy=16 84 KN

(376)
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Appendgices _ i,

Case (2

Structural Analysis By ( TRE MOMENT EQUASTION):
Span ABC

ML=D MC= ME-Me.

WL=2_1 KN/m LI—24m
WR=8 KN/m L=

Mol 2Me(LatLaHMule =Wio /' -Wals'/

14 8hMb=3Me=28145 . _.(1)

Span BCED ;

MIL=Mb MC=Mc MR=1
WL=8 KN/m L1=3m

WR=8 K2/ LR=4.8m

SMAb1 18.6Me =-472.1 . (2)

By solving sguation
Mce=-21 S EKN.m
Mlb=-11.7
Ay=0.08 KN
Ey=33 8§ KN
Ciy—=3206 KN
Dy=17 8 EN

377)



AT EY
£

Case (3)

e e T T T e

gy — =k ST S
| DL, =8KN /11 | | I
— .-"T-__l_i‘_ . ] 4 u l | =% —

ATl = am = 4B

Structizral Analysis By ( TRE MOMEN] EGUASTIONY:
span ABC

MIL=0 MC=Ndb MR-Me

WL=5 KEN/mi LI=idm

WIit=8 KM/m IR=5m

Melet2Me(Lie M a}-Mile = WL/ 4 -Wila '/
14.8MbEsMc—27765 .. (1)

Span BCD

ML= MC=Me MR=0

WL=8 KN/m IL.=5m

WE=91 KN LE= Bm
SMb+19.6Mc =501 61 .. ... (2)

Oy salving equalion:
Me—=22.76 ENo
Mh=-111

Ay=4 57 AN
Hv=319 KN

Cy=48 5 KN
v=E7.1 5%




Appemgices

Case () :

- 1_- T R . a0l
I J u LH_=L-1_IPH'.-€ :

]

I
Seis

-‘1 : " I ' i
B -

Structural Analvsis By ( TRE MOMENT BOUASTIONG: -

Span ABC

MAE=0 MC=MDb NERE=Me
Wl=8 KN'm LI=24m
WE=0 1 EMN/m ER=517

MrLid2MeLetLr) HMel s —- Wi ¢ el
MMb+3IMe=-312.05 ___....(1)
Span BCD

MI~Mb hAC =N RER=
WI=0 | EN/'m L1=5m
WR=8 EN/m LE=4 Rm

SMb+19.EMe = S05.6 .., . (2)
By solving equation:

We=22 IS KM.m

Mb—-13.5

Ayv=1 Y97 KN

By=36.1 KN

Cr=48 4 KN

Py=14 54 KN

(379




Apuendices
S

il
1
= s —
Case (3)
o i T
Jase ()
A P | W i e L I AT S i i i e D T T R L  ———— Y Y T o e Ol L e

Strnetural Apalvsis By ( TRE MO

Span ABRC
V=D

W21 KNm
WE=51 KN/m

Y A

14 ENBEh =13

Span BCLD
Mi=Mhb
WIL=0 | XN
V=8 KM/

aMb=10.6Mc—=

505,

Ml Le+Mele = WI.

12.85

T L

FAC =N

LI =5

-

MENT EDUASTION)

MWE=hr

2 s
d ANELe 4

3 (L}

ME-D

L.R= 8m

i

(2)

By saivimz equation:

Miz=22 3 KN

(380)



Armenidices (.}
Case (6) :
l_ i [ |- Z_Z:'I LK S J_ J l. fh JI. *
' | BL=8KN /i | }
L | J [ M iy i L |
- 2 4m : DI fm 5

Struetural Analysis By ( TRE MOMENT LQUASTION:

mpan ABC -

ML MC=Nk MR=Mz
Wi=E EMNm LlL=2 4
WEE=5.1 Ki/m LE=5m

ML+ IMe(LetTa) Mrle =-WLL /4 <Wal 2%/

14, 8Mb=5Ms=312.1 Pyeree
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Architectural Drawings
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