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Project of Graduation
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Manual Analysis

cantilever slabs

main direction
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Moment on Basement Slab Beams
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Flat slab
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Typesof Flat Flab

1- Ordinary Flat Slab (Columns only)

2- Flat Slab With drop pane

3- Flat Slab With Column Head

4- Flat Slab With drop panel and Column Head
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SAP 2000 Resultsfor Flat Slab Example

Moment in X direction Moment inY direction
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Hollow blocks dab (ribbed dab)
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| | min 20m

V///////f /////)S(///////// ////

Hem 10cm
Edge beam

S 40cm ! 40cm 40cm

sec. A-A

—-Imin zomr—— ~|m1'n 20m I———
7/

Vil

interior projected beam

sec. B-B

dimensions of hollow blocks:
1 oy 15°20°40  fi=15 cm
20720740  hA=20cm
25%20%40 hA=25cm

I b

=2, i
C”?d: 40cm
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thickness: (t)

t = short span / (20) for one way dabs

t=short span / (25-30) for two way slabs

tsnin=5cm (5-7) cm

loads on dab: ws

Wiota = DL +LL

= (h.blockst+ ribs+ slab ) + cover + LL

Loads of h. blocks + Ribs+dab :

(t/m?)

Hollow blockstribst dab (ts=5cm)

Oneway dab

Two way slab

h=15 cm

0.303 t/m?

0.336 t/m°

h=20 cm

0.330t/m°

0.380 t/m°

h=25 cm

0.410 t/m°

0.478 t/m*°

;Jbaa M dladyl) J83 48y

one way dlabs, cantilever dabs -)

W/ﬂE = {(/Vtota[/ 2

(t/m/rib)
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Primary Columns Design
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Ultimate Col load = Floor Reaction * number of floors* (1.10 — 1.15)

& AU Al AL avanat g Ja die WY 0 1 0-) ¢ Aty il zmall g (e 3 AL 2 ganl) Jas 30 ) o3

ULTIMATE DESIGN OF COLUMNS

Fylkglem?®) | 3600 As % 1
Falkgle?) | 300 floors | 15

Puftotal) = Pu *

{ton) | (ton) (cm?) ' femf) |

9.1376 167.62 1220.75
9.1378 157.63 1220.78
13.0745 225 54 1746.71
13.1904 22153 1762.19
13,1883 227 58 1762 58
13.3677 230.53 1785.68
19.6611 33915 2626.66
19.8453 342 33 2651.27
26.9636 465.47 3604.95
270401 466.44 361247
274745 473.94 3670.50
274518 474.06 3671.48
29.4924 508.74 3940.09
29.5026 508.92 3541.45
30.0664 515.99 401944

Eng. Elsayed M. Elsheikh engsayed2007@yahoo.com | Mo




Earthquakes

| ntroduction

Earthquakes are one of the most devastating natural hazards that cause great loss of life and
livelihood. It has become an interdisciplinary subject involving seismologists, structural and
geotechnical engineers, architects, urban planners, information technologists and socia
scientist.

| nside The Earth

Long time ago, alarge collection of material masses coalesced to form the Earth. Large
amount of heat was generated by this fusion, and slowly as the Earth cooled down, the
heavier and denser materials sank to the center and the lighter ones rose to the top. The
differentiated Earth conssts of the Inner Core (radius ~1290km), the Outer Core
(thickness ~2200km), the Mantle (thickness ~2900km) and the Crust (thickness ~5 to
40km). Figure 1 shows these layers. The Inner Coreis solid and consists of heavy metals
(e.g., nickel and iron), while the Crust consists of light materials (e.g., basats and

granites). The Outer Coreisliquid in form and the Mantle has the ability to flow. At the
Core, the temperature is estimated to be ~2500°C, the pressure ~4 million atmospheres
and density ~13.5 gm/cc; thisisin contrast to ~25°C, 1 atmosphere and 1.5 gnvcc on the
surface of the Earth.

Inside the Earth
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Causes of Earthquakes

1- Tectonics Earthquakes.

The basic ideaisthat the Earth’s outermost part (called the lithosphere) consists
of several large and fairly stable rock slabs called plates.
Each plate extends to a depth of about 80 kilometers.

Pacific
Plate

Liaoming
. Province .-
. N

San Andreas—<

SF
Fault % ‘\.1 |1L u& 1“"’“ -1

5 I . . ) '-_-.J. . ; : s} ‘, e s ! ,%!2\ |‘|11I]I'
BTy e ‘_ Cu: h e

Lo ll’!:-.ic- WL vl Pacific Plate

3 . th _". RE ' it 1
B = South Amerclepn
ST
= %f' 1\- { l’]alu{
" A Indo-Austenlinn o5 S .

Plite 3 l- b i -\. KemmadeeTonga
Trench

o PR
s LR
el

: N '

Antrnctic Plate g -"\_.a\m\ \;// o~

vs Voloanoes A_a  a—- Subduction zaine T LT Spreading rdge offset by transtorm fuolts

v Earthquake zone ———— Muotion of plute Se—— U] T
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Types of Inter-Plate Boundaries

The plate in the front is slower; then, the plate _ \N\ P—
behind it comes and collides (and mountainsare & :
formed).

-
Two plates move away from one another (and rifts 1% {{*{{%&%
s e e

are created). ; ‘{‘{%‘{‘{‘{'{%
B S AT

rEEmED
Two plates move side-by-side, along the same direction ﬁ%‘{%&
or in opposite directions. R R@t@.

L IS

Transform Boundary

The convergent boundary has a peculiarity (like at the Himalayas) that sometimes
neither of the colliding plates wants to sink.

The relative movement of these plate boundaries varies across the Earth; on an average,
it isof the order of a couple to tens of centimeters per year.
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2- Explosions

Ground shaking may be produced by the underground detonation of chemicals or
nuclear devices. When a nuclear device is detonated in a borehole underground,
enormous nuclear energy isreleased. Underground nuclear explosions fired
during the past several decades at a number of test sites around the world have
produced substantial artificial earthquakes (up to magnitude 6.0).

Collapse Earthquakes

Collapse earthquakes are small earthquakes occurring in regions of underground
caverns and mines. The immediate cause of ground shaking is the sudden collapse
of the roof of the mine or cavern.

Anintriguing variety of collapse earthquakes is sometimes produced by massive
land dliding.

For example, a spectacular landslide on April 25, 1974, along the Mantaro River,
Peru, produced seismic waves equivalent to a magnitude 4.5 earthquake. The dide
had a volume of 1.6 x10° cubic meters and killed about 450 people.

4- L arge Reservoir-Induced Earthquakes

5- Volcanic Earthquakes
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Seismic
Waves

Body waves Surface waves

Primary Waves Secondary Waves )
Love waves Rayleigh waves
(P-waves) (S-waves)

P-Waves
Push and pull

Structure

Extension Compression
Surface Waves S-Waves
- Up and down

Side to side

Love Waves
Sideways in horizontal plane

Rayleigh Waves

Elliptic in vertical plane
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Seismic Analysis Using Response Spectrum Based on ECP 201-2008

—input data
— Soilltype
f* Soild

— Cumve type
— Structure importance

P ;
i emergency stuctures S L S ar el

" Sail B
 SoilC

= SalD details

i important structures
& rommal struictures

" less important str.

' Type (2] for coastal regionz [near the
Mediterranean zea)

details

- Structure location
T zore[1] & zone(2)
= zone [3] ™ zone [4)]
 zone[Ba) © zone (Bb
details

— Type af structure

Steel with welded connections
Steel with rivet connections
Renforced concrete
Fre-stressed concrete

AL walls

Fi factor details

- Dimentions and weights

weight of one floor (ton]
weight of last floor [ton)

no. of floors

graund foor height {m) III
twpical floor height [m]

calculation of weights

— output data

tatal baze shearV [ton] = 148.75

2

Foof Mo

Farce tandfloor

Shear tondHoor

morment tanrmdfloor

é;ﬂfuu.t.—.;..ﬂ/,l

engsaredlidr@vaton com

— Statical zpstem

" RC framed stucture € Steel framed structure € ather Design | Cal.sheet| About

Exit |

M ob:
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Seismic Analysis Using Response Spectrum Based on ECP 201-2008

PROJECT: DESIGNED BY:
NOTES: REVIEW BY:
Sq(T)
INPUT DATA o
Response Curve 1 o8
Number of floors 12 floors o
Typical floor height h; 3m o
Ground floor height h, 4m "1\
Typical floor weight 500 ton o
Last floor weight 450 ton N N
Tota weight W 5950 ton
Importance factor 7 1 normal structure '0
Building location (zone) zone (2) C e e e L. TG
Damping correctionfactor 717 1 Reinforced Concrete Response Spectrum Curve
Response modification factor R 5
Soil type Soil A
C, factor 0.05  other structure
ANALYSIS
* For Soil A and response spectrum curvetype 1
S=1
Tg= 005
Tc=025
Tp=12
* For zone(2) 8y = 0.125g= 1.2263 /s’
** Fundamental period of the structure (T)
T=C H* for structures heights up to 60.0 m
C,=0.05 H=37m height of the structure, in meters, above the foundation
T = 0.7501 sec Where T< min( 4T, 2 sec) AT.= 1sec
| Fundamertal period T = 0.7501 ¢
S«(T) will be calculated using equation:  (8-13) | |
rerm o0TT, S M=ay {ZJ[Z—@ Zﬂ @)
Sq(T) = 0.2453 i 3 LR 3 i
** Base shear F, iTBSTSTC S;(T)=a,7,S szn (8-12)i
R = S(MAW/g I 25[TT I
L i TesT<Tp S,(T) =2y, Sé{zﬂn >0.2a,7, (813):
=1 =08 TS| T !

:-_.:-_1--_-.r->_2.T.C_: l 25| T l
iTD§T§4 Sy (T) = ayy, S'[_I_C}n > 0.2a,y, (8-14)i
F,= 148.75 ton - !

HORIZONTAL FORCESDISTRIBUTION

Horizontal force at each floor level will be calculated using the following equation: F, = F, Z:‘NLNhIh
1 I

unitsareton.m Floor | Height Weight W,| W*h, HL. Force F, Shear | moment

1 4 500 2000 2.46 148.75 | 3802.00

2 7 500 3500 4.30 146.29 | 3207.00

3 10 500 5000 6.14 142.00 | 2768.11

4 13 500 6500 7.98 135.86 | 2342.12

5 16 500 8000 9.82 127.88 | 1934.55

6 19 500 9500 11.66 118.05 | 1550.92




Cont.

Rv Fnar Flsaved M Flshaikh

Floor | Height|weight wW,| W*h, HL. Force F, Shear | moment
7 22 500 11000 13.51 106.39 | 1196.75
8 25 500 12500 15.35 92.88 877.58
9 28 500 14000 17.19 7754 | 598.93
10 31 500 15500 19.03 60.35 366.32
11 34 500 17000 20.87 4132 | 185.28
12 37 450 16650 20.44 20.44 61.33




3D Modeling

)..3313 fm\)qeﬁ:m (Jass :\:mb]\ d\.a;\]\‘_;c e...\M:i) Baac U ‘_,,_u.\.d\ M\) Q&M\Hmﬁwc«t@:uy‘ Az
7 samall 25an 8 Al da) Y Ja s J1 0 Linall 30 saa ol s Lindd) e J5Y 50 dala 5 481 5 53l
:\:\39\1‘ dLAA\J‘UA:\ASLJ‘ e}\)&l‘)&,}u‘)‘ Lﬁ}ﬂ‘ )ﬂdﬁﬁ;ﬁ.ugjgmy‘ﬁmzﬁdb\ ﬂdm&y‘;ye\‘u

il a5 Bae Y1 e Ul IS Lapana o5 LS 53 JST cllaSll JWaal o 1l 3 Lasall 3 gai Jae 2ic
:\:\.11..\1.1\1‘ )Atﬂj‘ jj\ﬁ A2y m\&sé\}]\ ‘;aﬂ\ )ﬂﬂ\uua.aél

Sl Uasl) 3ol (101845 Aal 5 2l ek CJ}A.\]\ Jae 2ie 3 KU ) S sle )y s

3d sap mode

Eng. Elsayed M. Elsheikh engsayed2007@yahoo.com | Mo




Final Columnsdesign Using CSICOL
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Project Information

Project
Job Mo
Company
Designer
Femarks

Software CSICOL Mersion: 8.4 (Rev. O))
File Name CAProgram Fites\Computers and Structures\CSiCol 8
VColumin1

Working Lnits Metric (m, Ton, Ton-m, kgfcm™2)
Design Code ACI318-05

Column:Core
Basic Design Parameters

Caption Core
Default Concrete Strength, Fc 280
Default Concrete Modulus, Ec 260000
Maximum Concrete Strain =0.003

Rebar St =ASTM
Default Rebar Yeild Strength, Fy 2600
Default Rebar Modulus, Es 2000000
Default Cover to Rebars 250
Maximum Steel Strain Infinity

Transverse Rebar Type =Ties

Total Shapes in Section 1
Consider Slendemess MNo

Result Summary

Sr.No Combination Cap. Ratio-Bot  Cap. Rato- Remarks
Top

1 Case 1 0405 0.397 Capacity 0K

2 Case 2 0424 0422 Capacity OK
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CALCULATION SHEET CONTENTS

Design Criteria

- Project component.
- Design codes.

- Allowable stresses.

Structural analysis For floors

- Analysis Using SAP2000.
- Primary Design for Columns and Shear Walls.

- Design of Stairs.

Analysis For Lateral Loads

- EQ forces Calculation.
- 3D Analysis Using SAP200.

- Design of Columns by CSICol.

Design OF Foundation

-Analysis and design By SAP 2000.
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