el (e Azl
duaigh) 4lg

Al Ad) @ pas) A al) (g g8 o A ghal) L) daglia il
dalical) 48,81

alae)

Ahl dana Jile by /Amdiga

Ul
st (e el - Rntigl) S ) Aasia
il i 53 e pemall e (e 5 328
ALY Ll

ssalaad) () yd) caas
) gl ae sdan dalud Lo,

ALy duigll andy M|
Oadd (e Anals — duaigl) 4K

dada Joui daaa 3 PO daae AllA 3
LAY Aunigl) any (s 2 ALY dnigh andy (g e
sl (e drala — dudigll 4418 s (e daala — duigll 4418
5_alal)

Yoy



A8

agiadl 4naigll 3 pialdl da 0 o Jsaall Gued e Gaals ) dedie all )l o3a
(el

dralany (lelil) airall 4uaigh 8 aialil 48 yray 031 yal &3 Al )l 4y i3 S Jasll ¢
an gl il Gl e e da gl anai iy Al 138 YO NYIY 0T (e gl 8 eadi e
AT e 2gaa Y 4sale

Ay el 1
bl daa jiie by / an)
/ S
/ g



Al ) p ey iy 3

bl deaa e ol axa)

VAAY/A/YY 0 el & )

pae - ooalalls 2l Jas

Gl Ll dpnd — Al dssig) (s 53 ) 51SH 2 dgalall 4a )
e (e drals — Andigh 4408 Aailall 4gal)

Yoof @ miall gz

KN sl



uads (e daala
duaigl) dulg
Al daaa jiie alug:  Agdlal) aud

Alu Al e jasl) A Gall) o 68 e A ghal) L) daglia il Al ) o) gis
Lt S x"O'O.S‘

(SIpLdl) disal) dutigh) B jhale:  Aa ) aul

a3 o pehall Baled) Al

Aol ae sdan daluid L)
dalial) Al A cladal) 2
uadi G Anala — duaigl) d4ls

DA daaa A& 0
.................. @L«.ﬁ‘i\ a.u.:.'\é_“ ?-u&g L5 )

uadi G Analy — duaigl) d4ls

daaa Jaul daaa 2
.................. @L«.ﬁ‘i\ a.uﬁé—“eu&guujl.d
uadi O Anala — duaigl) d4ls



Al daaa jiie alug:  Agdlal) aud

Alu Al e jasl) A Gall) o 68 e 4 ghal) L) daglia il Al ) o) gis
dalial) 4841

(SIpLdl) daal) dutigh) B jhcale:  Aa Al aul

& 5l Opiadiaal) dalud) Adad

hhas Call dasa )
dalial) Al Al clddall i
5Ll dxala — dwaigl) dulg

ol ae Gyl e, o))
dalial) Al Al clddall i
i (e Aaala — daigh) Aulg

Aol ae sdan dalud, 2,
dalieal) duibu Al cléadal) M

s (3 Aaala — Auaigl) A4S

Yo Y < aadl .\@JU

- Llad) ) all

YOV, ga ot Al & 5 EQ A
dadall (ulae 458 5 A0S (dae 458 5

Y NY /) YANY /S )



s

seedl e alall a3l s coglhall JSEIL Jeall 13a Slady iy o2 A S
sad s Gl AV ) shaad Al ) S eS¢ Jaad) 18 alai) dad (e ppaniill
) gl ae sdaa dalud Lo,
e (e Anala — Auaigl) A - ALEY) duigh andy i
IOA daaa AW
e (e Axala — Aaig AIS ALY Adigh auy g j2e
daaa Ja daaa 2
e (e Arala — Anigl AIS A ALY Audig andy s yde

) b Leanty o8 ) il luall Gl s dgag el Guigall SN il g Lo 4l
Akl

AN il AN Jares calelall K1 4 i LS

aad) 138 ad¥ manis ol (e JS 5 Saaly D S LS



Adla )l) adla
sl o) gie
Ll Al @l pasll B el 58 do ddghll FLuY) daglia il
daliall 48,840
Akl daaa jiie alug / Adiga 1 Al )l dadia
) gl ae saan dalud/a Tz oabudl Gl pd) cas
JMa daae A& /3
daaa Jud daaa /3
o=l o8 o skl Flud) daglie LAl dul 0 s Gl 1 e et )l gl
Aaglie il e Jpmally 4338 5e Y Jleal ils cons dalisdl) dagal) Al Al ) ju<
dlee 4l )y das aieagilas A1) o 5aSl ol Al jay paill 58 o adshall Flwy)
AU 4 shall ALl )51 can s 4l Al L glie Jie il ysiad) (e 4e sene Cilad
A4 Hhay (ga30 73 5ad Jae ag plaill Al Hall Cilaal (5 et el o aladinly 4y Hlai 4l jy
e A g ealall el a8 ad DU el L8l e ¥ 3 dl saasal) paliall
Gkt SN 5 AIAY) (il zdsad ¢ dadlly Laelall 4y k1) bl 3l culs
(ot Gllgal A el Gleladl) apaail dallall 5 5 padl aranaill 2 ST i) i)
bl 5 laadl i G 40 jlie Jae Al 23 sl gl daua (e 2SU 2y

Al 6 gina

Ll gpadle lo Gl dalid) aal el il ge ol sl &l e ALl (5 gia
IS Ll 5l AL RY1 5 s e e

dadiall: Jo¥) Sl

138 (5 sing Sy o smpall Calaallg ¢ i)l £ gumge Lt e L) I QG
Jsl LA e o 5 Al Lo (5 it A Gl Jage e e U
Gaall



A8l il all dale daa) ya o AGH S

S paill g8 5 Aadall dlu,all g Al clul jall jm e e ol 1 g siay
ol o8 Ll caas Aple A G el o gl Al jal Aalis) il yhill 3l (e se
(el avanail dallall apaaill cila o il i) Gl

dolanal) Al pall; Gulll) il

Aalise 4058 Al j3 0l a8 A e HUERY Leal) zalijall ial el e L 38 (5 iy
Con YooY 0w e Jilaivee Uil 4l jall ol el | il CulalgaY dum peall s
£ Al jd aleal 6 a8 ¥ 2o Yau/(fisn YO Ld aflu Al aleal) &l a8 T 22 Leia
Lealus Ol paSll aan 0 380 (e ae 00 a2y o Gnsludie (pleald dia jaaY e/ o
o3l el AT S (50 T oS laele o/ 1D © Sy s5le ) v Yo i VDS
SO die Al sl 4 565y OlSa

dglanall Zeilil; a1 il

S ARl aiall 5 a5 e ¢ Alenall @l Gl el e Gl 13 (s sing
Jshaalls liniall e de sane e Ul 138 5 ging LS Al o L Ll 50 e
il Al OV s COSEN 5 bW Jlaal Jie aglasall @l LY i Ladle o
Db S8 g 5 ) seall (e de sene Gl 13 Jadiy LS, il apad cVLaY)

. Aaalid )l il

Basaal) jualind) A jha aladiialy 4y At dud jalls ualdd) )

@uﬁ Baaaall paliell 48 yh e\ﬁ';fu.u\_g A el Al Hall (al yeil e QL) 12a eEs
@‘).Eﬂ\ mbﬂ\ c.ath gj\ adliali C"AL'J"M é:\..asﬁ C)“' ;«‘};5\ Jaa Jadia g ABAQUS
Aaall g aile Al Yl IKE e Jlaal (e

A Al il g Anlenal) Zilidl) s Ad Hlar Guabaad) )

oo lle Jpanll o3l 4 lail) bl 5 alenall ol o 43 lie Sle Gl 138 (5 giag
bl



A Bl A yalls aslaad) Gl

s Adlinall ALal 3l aladiuly Al Al (al il e ol 1 Jeidy
L a3 385, Aolanall il 5 Lot jlia s AISIAY) ad g gai ¢ 2l g Jatliall 23 gai
i el cleladl) meail allall 28V (5 maall apeaill 358 Sl jid) Guks

ol ilaleay

claliind) 5 gadlall: el o)

o Leiled i) 4 il 5 abenal) Al il Y Gadle e o Ol 1 (s siag
Al 038 & (e Ll G il 3 1 Al aaf QI3 pealla

Adsh Al — ail) (g 68— aiid ale A - aailu A Sl eS Al claldl)



Ain Shams University
Faculty of Engineering

Dowel Action Effect on the Shear Capacity of
Reinforced Lightweight Concrete Beams

By:
Eng. Wessam Antar Mohamed Lotfy

B.Sc. (2004)
Structural Division — Civil Engineering Departement
Faculty of Engineering — Ain Shams University

A Thesis
Submitted in Partial Fulfillment of the Requirements
of the Degree of Master of Science in Civil Engineering (Structural)

Supervised by:
Prof. Dr. Ossama H. Abd El Wahed
Professor of Structural Engineering
Faculty of Engineering - Ain Shams University

Dr. Khaled Mohamed Hilal Dr. Mohamed Nabil Mohamed.
Assistant Professor at Structural Assistant Professor at Structural
Engineering Department Engineering Department
Ain Shams University Ain Shams University
2012

Cairo - Egypt



STATEMENT

This thesis is submitted to Ain Shams University in partial fulfillment of
the requirements for the degree of Master of Science in Civil Engineering
(Structural).

The work included was carried out by the author at reinforced concrete
laboratory of the faculty of engineering, Ain Shams University.

No part of this thesis has been submitted for a degree or a qualification at
any other university or institution.

Date .1 12012
Name : Wessam Antar Mohamed Lotfy

Signature : Y ansam ntar



Name

Date of birth
Place of birth
Academic Degree
University

Date

Grade

AUTHOR

: Wessam Antar Mohamed Lotfy
: 22 September 1982

: Cairo, Egypt.

: B.Sc. in Structural Engineering
: Ain Shams University

- July 2004

: Good



Ain Shams University

Faculty of Engineering
Thesis: Master of Science in Civil Engineering (Structural Engineering)
Student name: Wessam Antar Mohamed Lotfy

Thesis title: Dowel Action Effect on the Shear Capacity of Reinforced
lightweight Concrete Beams

SUPERVISORS COMMITTEE SIGNATURE

Prof. Dr. Ossama Hamdy Abdel -Wahed
Professor of Reinforced Concrete Structures ~ ieveiiiininnnes
Faculty of Engineering — Ain Shams University

Dr. Khaled Mohamed Hilal
Assistant Professor at Structural e,
Faculty of Engineering — Ain Shams University

Dr. Mohamed Nabil Mohamed
Assistant Professor at Structural e,
Faculty of Engineering — Ain Shams University



Ain Shams University
Faculty of Engineering

APPROVAL SHEET

Thesis: Master of Science in Civil Engineering (Structural Engineering)

Student name: Wessam Antar Mohamed Lotfy

Thesis title: Dowel Action Effect on the Shear Capacity of Reinforced
lightweight Concrete Beams

EXAMINERS COMMITTEE SIGNATURE

Prof. Dr. Mohamed Talat Mostafa
Professor of Reinforced Concrete StructureS eveeiiiinnneeenn.
Faculty of Engineering — Cairo University

Prof. Dr. Ali Sherif Abd El-Fayad
Professor of Reinforced Concrete Structures ~ ieveviiniennns
Faculty of Engineering — Ain Shams University

Prof. Dr. Ossama Hamdy Abdel -Wahed
Professor of Reinforced Concrete Structures ~ ieveiiiininnenes
Faculty of Engineering — Ain Shams University

DATE: 9/9/2012



ACKNOWLEDGMENTS

First of all, I thank ALLAH who guided and helped me to finish this
work in the proper shape.

The support of my father, my mother and my family cannot be praised
enough; to them this thesis is dedicated.

I wish to express my sincere gratitude to his research supervisor, Prof.
Dr. Ossama H. Abd El Wahed, for his valuable advices, comments and
his efforts in reviewing the manuscript.

I wish also to record my special appreciation and gratitude to their
advisors, Dr. Khaled M. Hilal, Dr. Mohamed Nabil M. for their
valuable guidance, helpful suggestion and continuous support during the
research program.

Special Thanks to Eng.Amir Wagih, Teaching Assistant, Ain Shams
University for his efforts in explaining ABAQUS techniques.

Finally, 1 would like to thank the technicians of the reinforced concrete
laboratory, Ain Shams University

Finally, I would like to thank my friends who encouraged me during this
work.

Vi



