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Course : Earthquake Engineering
Tutorial : EXERCICES SÉRIES N° 01
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[image: ]Exercice N° 01 :   An elevated water tank has a reservoir of 150 m3 at 20 meters height. It rests on a cylindrical reinforced concrete shaft of 2.00m exterior diameter and 30cm thickness subjected to horizontal seismic motion. It is located in the city of Mila (heigh seismicity). It is on a class A soil (rock). Knowing that its 28-day strength Fc28 = 25MPa.
[image: ]Calculate the displacement of a water tower:

Section du fût 











Exercice N° 02 : Consider the system represented by the figure below (primary school). It is located in zone IIA (moderate seismic risk). It is built on rocky soil. The school is considered to be constructed of reinforced concrete with a 28-day characteristic concrete strength Fc28 = 25MPa.
[image: U3d][image: U3a]










1. Model this building as a 2D frame ?
2. Calculate the fundamental period of this building using modal analysis ?
3. Determine the displacement of this building using response spectrum analysis ?
Given: 
· Column height H = 4.25m, column section 40cm x 40cm
· Floor mass: M = 274t
· Stiffness: k = stiffness of 10 columns with KColumn = 3EI/h3
· Slab = rigid diaphragm, Mass concentrated at the slab


Dr.Abdelheq . Guettiche                                                                                                              G.P: 2024/2025

image4.png
ws




image5.png
utoCAD 2000 - [Dessinl] I [=] 3
Fichier Edtion Vue Insérer Fomat Outls Dessin Cotation Modfier Express Fenétie Aide =181 x|
[oEm8ne st maston @ he i BEetEaamFrel?|
=SS =l|[Wowcaae S|f | e | |
/4 -
2%
Al S
p-lycy
O |88
(=183
oo
o}fia) o
o~
o0
@)
B~/
e
5|7
B 7 S
Al [T To]\ Obiet { Fréseniaton }_Fiéseniatio? 7 gEi| B
Eraes ene oo ion  [ACtit Tiacti £ Tout Monorigine Origins] ACEif>: in 0
[Connande it
(10397, 8085200000 | RESOL GRILLE| ORTHO| POLAIRE [ACCROBJ [REPERDE] EPAISSLIGNE|[DBJET

Démarrer | | & chapive..| []Mictosot..| E)Polycop .| [ ByAutoC ‘g Render | [ & G > [ SRE & 1748





image6.png
essini | [=[Ofx]
i Ouis Dessin Modfier Espress Fenétie Aide TR

tion

FHELRR| & BB o “\%\':%H\&\@@\QSO\’@AQ’\?B\?‘

|2 s(Tassno =1|[Woucaae = |

Dutame S|P

|

& —

T@®0Ron0o LN

Pck
%¥NE

[T 317\ Obiot [ Présertatont J_ Présertator? 7 L) ' J:I

[Connande . *hnoulerx
|Connande . *knnulers

|connande T
1.4432, 20171, 0.0000 RESOL| GRILLE| ORTHO| POLAIRE [ACCROBJ [REPEROB. EPAISSLIGNE [DBJET

SADémarrer | &)chapie. | [EMiciosol. | #1Poboop.|[BAuto... ‘gRencer | [ e & B »|[SRES e





image7.png




image8.png
utoCAD 2000 - [Dessinl] I [=] 3
Fichier Edtion Vue Insérer Fomat Outls Dessin Cotation Modfier Express Fenétie Aide =181 x|
[oEm8ne st maston @ he i BEetEaamFrel?|
=SS =l|[Wowcaae S|f | e | |
/4 -
2%
Al S
p-lycy
O |88
(=183
oo
o}fia) o
o~
o0
@)
B~/
e
5|7
B 7 S
Al [T To]\ Obiet { Fréseniaton }_Fiéseniatio? 7 gEi| B
Eraes ene oo ion  [ACtit Tiacti £ Tout Monorigine Origins] ACEif>: in 0
[Connande it
(10397, 8085200000 | RESOL GRILLE| ORTHO| POLAIRE [ACCROBJ [REPERDE] EPAISSLIGNE|[DBJET

Démarrer | | & chapive..| []Mictosot..| E)Polycop .| [ ByAutoC ‘g Render | [ & G > [ SRE & 1748





image9.png
essini | [=[Ofx]
i Ouis Dessin Modfier Espress Fenétie Aide TR

tion

FHELRR| & BB o “\%\':%H\&\@@\QSO\’@AQ’\?B\?‘

|2 s(Tassno =1|[Woucaae = |

Dutame S|P

|

& —

T@®0Ron0o LN

Pck
%¥NE

[T 317\ Obiot [ Présertatont J_ Présertator? 7 L) ' J:I

[Connande . *hnoulerx
|Connande . *knnulers

|connande T
1.4432, 20171, 0.0000 RESOL| GRILLE| ORTHO| POLAIRE [ACCROBJ [REPEROB. EPAISSLIGNE [DBJET

SADémarrer | &)chapie. | [EMiciosol. | #1Poboop.|[BAuto... ‘gRencer | [ e & B »|[SRES e





image10.png




image11.png




image12.png




image1.jpg
Cente Universiare de MILA





image2.png




image3.png
4 Figure 1 -

File Edit View Insert Tools Desktop Window Help

NEde @ 08[kE

Spectre de réponse

0.4

0.35

0.3

0.25

0.2

S,4/9

0.15

0.1

0.05

0 0.5 1 15 2 25 3 35
Période (T) [s]





Dr.A


bdelheq 


. Guettiche


                                                                                                              


G.P


: 20


2


4


/202


5


 


 


 


 


 


Exercice N° 01


 


:


 


  


A


n


 


elevated water tank


 


has a reservoir of 150 m


3


 


at 20 


meters height. It rests on a 


cylindrical reinforced concrete shaft of 2.00m exterior diameter and 30cm thickness subjected to 


horizontal seismic motion. It is located in the city of Mila (


heigh


 


seismi


c


ity


). It is on a class A soil (rock). 


Knowing that its 28


-


day 


strength Fc28 = 25MPa.


 


Calculate the displacement of a water tower


:


 


 


 


 


 


 


 


 


 


 


 


 


 


Exercice N° 02


 


:


 


Consider the system represented by the figure below (primary school). It is 


located in 


zone IIA (moderate seismic risk). It is built on rocky soil.


 


The school is considered to be constructed 


of reinforced concrete with a 28


-


day characteristic concrete strength Fc28 = 25MPa.


 


 


 


 


 


 


 


 


 


 


 


 


1.


 


Model this building as a 2D frame


 


?


 


2.


 


Calculate the fundamental period of this building using modal analysis


 


?


 


3.


 


Determine the displacement of this building using response spectrum analysis


 


?


 


Given: 


 


§


 


Column height H = 4.25m, column section 40cm x 40cm


 


§


 


Floor mass: M = 274t


 


§


 


Stiffness: k = 


stiffness of 10 columns with KColumn = 3EI/h3


 


§


 


Slab = rigid diaphragm, Mass concentrated at the slab


 


MILA UNIVERSITY CENTER


 


D


e


partment 


of Civil & Hydraulic Engineering


 


 


 


Course


 


: 


Earthquake Engineering


 


Tutorial


 


: 


EXERCICES 


SÉRIE


S


 


N° 0


1


 


(


Master


’s Degree


 


2


)


 


 


G


P


 


Section du f


û


t 


 




Dr.A bdelheq  . Guettiche                                                                                                                G.P : 20 2 4 /202 5           Exercice N° 01   :      A n   elevated water tank   has a reservoir of 150 m 3   at 20  meters height. It rests on a  cylindrical reinforced concrete shaft of 2.00m exterior diameter and 30cm thickness subjected to  horizontal seismic motion. It is located in the city of Mila ( heigh   seismi c ity ). It is on a class A soil (rock).  Knowing that its 28 - day  strength Fc28 = 25MPa.   Calculate the displacement of a water tower :                           Exercice N° 02   :   Consider the system represented by the figure below (primary school). It is  located in  zone IIA (moderate seismic risk). It is built on rocky soil.   The school is considered to be constructed  of reinforced concrete with a 28 - day characteristic concrete strength Fc28 = 25MPa.                         1.   Model this building as a 2D frame   ?   2.   Calculate the fundamental period of this building using modal analysis   ?   3.   Determine the displacement of this building using response spectrum analysis   ?   Given:       Column height H = 4.25m, column section 40cm x 40cm      Floor mass: M = 274t      Stiffness: k =  stiffness of 10 columns with KColumn = 3EI/h3      Slab = rigid diaphragm, Mass concentrated at the slab  

MILA UNIVERSITY CENTER   D e partment  of Civil & Hydraulic Engineering      

Course   :  Earthquake Engineering   Tutorial   :  EXERCICES  SÉRIE S   N° 0 1   ( Master ’s Degree   2 )    

G P  

Section du fût  

