dwdid) LS

Syleadl LSl Js ddddl Olelisyl pit

Bl e dodds Al
QgJM‘JAMOL&bAJ}LAM‘/?
3.3)\.0.0&\ dwdid! ‘:'3 M\L\ doryd gkv J}.a}-\ I o ;J',,,S

NPy
c_iJaJ\ 4 daaa daaa e_d_i JM\ Qaac daaa e_d_i
4 lazall dsaigl) and — aclise MU A larall dsnigh) and — 2o lise Ui
3 ) paiall dzala — duaigll 44 3 ) paiall dzala — duaigll 44K
M\L‘ a?,')) ‘;LG J}.a.nU

2005



sl g sl all guay

2l o sk WY BT ¥ s Ul (31,
¢ 32 yhe2all gzl
gelaell Al G

A0 Oy alanlagg



JYRY)) ,g.»“
o JQ )g.:Jb e-\jﬁ'ij cé\.«&i t\.«p S Ojﬁ of &) }c:ij Al oda (:..\Jﬁj J.o.d ‘2'9555 Ry & s
(il OdL ‘5.39}:3\ Le > (.Js aﬁ'&ij 4‘;‘\54—4@ 3i ‘;‘W) —L}AJ\.«? - &J..J o g sl 5J5 &5\&
Byge oo Jogaid U ogie jandl SHL a5

.\Jgf‘;;j)ﬁj ":45.\.9\.«» w.U\ (TN (A.!a—dl.&:!—-\.of-) ‘35?\5 gaij ‘éﬁ ji.ﬁ\g e.\.ﬁsi

d = dslunns Slwl) jlaall Caomzs w/(a.:.i Sl (3wl (6 iy (6 b aIls (a.J..ESi LS
5)}\5&\5 4.:7}:]‘5 dusludl ‘:% d94s ‘:Gi B é ‘“5.\.‘\5 (3)}.4.&\ dasl> — Ladid w_aﬁw‘ dwdad)
ol Jigb

(Bygadt dasler — Buocidl BS—lyjloall Luocidl gond — Uslus Slansl) il do datfa. 3.1 Sl S
LAt aigleeg dilgerg SA&

Tmalr—iwodidl IS —Agul) Lwdid) 3= Olal¥lg Ll i) por JulS Jalefps SCaf LS
Bdslunsg g8 oo J asud L (3502l

o b 3R et e 05 O 4l g3l

Gosht i g



Q‘Ml

e 319 4
! s llg )
bgd> Ldllgs oo LIS e O

g gy (7o)



il ginall Al
dadall of g saa 5al
D dedia
D e Al all Calaal
e e e e e e e e ee i —aaaaa Al jall daagia
e ——— A Hall J<a
s Jtanall Jusimll -1 sY) )
PN Ll
L e ————— JSEl s seda | -1
T 3 leall & LSl gl e 11 -1
s daphll 1 -1 -1 -1
2 Al &l yadl g &l A8l 2 -1 -1 -1
3 e, eIy alie ae daladll bl 2 -1-1
7 PP el 1 -2—1 -1
R Byl 2 -2—1-1
< T eyl 32 -1 -1
A Aapball 8 JSal) 31 -1
SRS S lerall JS5N 41 -1
S e L £ 1Y) e 51 -1



6 e, @ enadl JiSl) Flee e i 2 -]
6 e, S olerall SN pualial 4 jall pailaddl 1-2 -]

6 e Jduall 1-1-2 -1

13 e Jal 2 -1 -2 -1

17 e osl 3-1-2-1

18 e, oualdl 4 -1 -2 -1

18 e, Aabisall g 85N 5 -1 -2 -1

19 e, @ aaall S8 Alae sl 22 -]

19 e, saagll]-2-2-1

20 e O3V 2-2-2-1

2l e gyl 3-2-2-1

22 e, S el s 3y saall 42 -2 -1

2D e olai¥) asli 5.2 -2 -1

2D e el 6 -2 -2 -1

23 e ¥ s 7 -2 -2 -1

24 e 5 Sbanadl) (S &) 3] 3 -]
24 oYl Aul Al JaasS jlayl e [-3 -]

24 e, Dy dlee o geia -1 -3 -1

24 e Dy dplee il 522 -1 -3 -1



Al olg

25 e Dba¥) dlee e 5 figall Jal sall 341 -3 -1

26 e, Y dlae o 5g80 2-3 -1

2T gl Y1 3-3 -]

27 e, G radl oY) Gl sise 4-3 -1

2T e, Jsall & o) 1 -4-3 -1

28 s sl &l 2 -4-3 -1

29 e, Gl 5 1580 &yl 3 -4-3 -]

29 A all el ) 4 -4-3 -]

32 gl Ao e b figall alsall 5-3 -1
320, 2 Laall dalaiall Jal all ] -5 -3 -1

33 e, saaliall dolee g sk dilatia Jalse 2 -5 -3 -]

33 s o) aally ddlaia Jal g2 3 -5 -3 -1

3 s g yadl glaall 6-3 -]

34 e, Dbl gk e il g i glaan 1 -6 -3 -1

35 e 4 shiall jalghall e il (g pay glad 2 -6 -3 -1

K Js¥) Ll Aadla

A3l eyl —: S )

K /2 Mg
37 s Aagall Clelisy) o seda | -2



Al olg

38 e Aaddll lelisy) ) ghai D -2
38 Jal sadl (Sle [ -2 -2

30 A Gl jliaall bl 2 -2 -2

Ol s e auill ¢y Al (e N Caatl) DA Caal) el Hski3 -2 22
B0 e Ol

A Caddl) LY i Sa g al 50 3 -2
A3 e Gl 1 -3 -2

A3 e, aeall pe g4y pmnll e 2l gall 2 -3 -2

A3 e, adlatiie g aidll 3 -3 -2
A4 e, aglaay) cplalll 4 -3 -2
A5 e, Gl axstia 1511 5 -3 -2

AT e Lelinhai g Cadall LiY) o123 4 -2
47 Ao giall 53 pprall sanll culd dgdal) iliiall 1 -4 -2
48 e, BonSll ) saall ld A8l llasll 2 -4 -2

49 e, Agedl) clisall aladinl e 3 jisall Jal 2l 5 -2

50 .. Aaaal) cllaial) pladtal e s igall 2alay) s Adla o) Jalall 1 -5 -2
50 e lle dpaaidig e Gaatldalall 1 -1 -5 -2

50 e, 3omS e aglaail dalall 2 -1 -5 -2
50 e, Laiall SN o)) Jalii 3 -1 -5 -2

51 Apdill gey JlE5 4 -1 -5 -2



Al olg

51 e, Lasall aladiul e 521 -5 -2
52 e, Aliay) 3ol (das b JSAl dpaal 6 -1 -5 -2
52 o Aaadl) el aladtd e s Jisal) ALl 5 Adlaal) cilaasall 2 -5 22
52 e, LY e mmaall el 122 -5 22
53 z oAl e Jalall g el Al 5 4dles 2 -2 -5 -2
53 s g8l laialh ol sV 3 -2 -5 -2
54 e, laal) dsal) clasdl JRil 4 -2 -5 -2
54 e, A3l cliiall aladial e 3 el Aanll ol 2l 3 -5 -2
54 e, adallae 3ok 5 causal) Litall 5 geall 6laY) ] -3 -5 -2
56 e, a3l cliidl Jal selay) 2 -3 -5 -2
7/ ol L) cpds Jal g 4 -5 -2
57 e, Aaddl) liiall aladiul e 3 el LdbaBY) Jal gall 5 -5 -2
5T e, Lasall 4 60 ddl<il) 1 -5 -5 -2
58 e, Lanall 4K dalsdl) 2 -5 -5 -2
58 e, Aaedl) il aladiul e s figall dua ol gl Jal g2l 6 -5 -2
59 ——— praaill e 3 yisall Jalgall 1 -6 -5 -2
59 s G Sl piat e 3 5isall dal gall 2 -6 -5 -2
59 s adal) e 3 el Jalg2ll 3 -6 -5 -2

3 oo S Gl



Al olg

ALl Al —r Al L

Ol e Mgl
61 e, Al yeae Ay ) sean Jals Adadl) i) 4l 1-3

62 e abd) &l 5 6S — agu )l Adase B ] -1 -3

64 e Dl 52 -1 -3

1 R 430 gl Ay pall ASLeal) & ciliial) ALl 2-3

66 e, e ey gaall Sl ] -2 -3

68 e, A0y Juaiighi o€ i) By o yaigall S po il de gana 2 -2 -3

70 e 3 siall Al Cay il (5 il aasall 3Uae 3 -2 -3

T2 e, s jpoallue Gl jlas zlaall a4 -2 -3

TS e s 5Y) Gl Gany cliall Al -3-3

75 (s Jlii s msae) Apaladl) Lilll 4y ) gean #lin 1 -3 -3

78 s (2sadl) 45 S Qlalidlla 2 -3 -3

80 e, (L) Osl At (B Ul dana 3 -3 -3

82 e, (i) bl — Y 8 ualS BLoa jum 4 -3 -3

L (uk) (b o) 5 -3 -3

87 e, (asial) AShaall — 1 jilas)) — il A8V (5 SAI 48 6 -3 -3

80 e, (W ind) sl S alin) 7 -3 -3

O e Al ) il

Vi



Al olg

0 et Slpa gl
00 e e e e el el
[0S A0 oW ARl adlll)
JEY) Al
dadall 48 e
Js¥ Sl
2 s daphall e 0LV oalaall alelind - (1-1) IS4

Vil



3 el &y e g il 5 Ja 3V e saeeY) i sleind  (2-1) S
3 e, "o sl g el Baniall LY L Jdae (3-1) S
A e, "Cul) el el g jleall” CYIAN Gy (4-1) S84
5 e LS A (e gladWl il ) e (5-1) J&&
13 e JSall 45 Sl Al pualiall (6-1) JS5
10 s Sl i i (7-1) JSa
17 e sl z ol (8-1) Jsi
18 g ool S (e -Jb daals 3 lead) 4 jae e (9-1) Js&
19 e, Jall ) 3 e -3l el jal (10-1) JS
20 s A yadl Al (11-1) US4
21 8 siall dpnall — oyl (g pil) anisallenigl — dae B (12-1) 83
2l s ey Je il (13-1) JSa
772 OSSR e (14-1) JSa
23 e, ol Gle dlidd (15-1) Jsa
23 e il Qa3 (16-1) JS&
24 s el il (17-1) IS4
27 e, Gyl AL ARG ey (18-1) IS
34 e Gl glaall milad gy (19-1) JSG
‘?_'1&\ <Ll
3 Caadl) cLaY) apds el il <8 (1-2) J&a
<L T Jasll sadl (Sud zilas (2-2) S
30 e, Aaall @l jlaall s (3-2) JSa
A0 e sl sl (4-2) JSa
A0 e, Luagall Al (5-2) JSa
Al e, S sy s Soe (6-2) S84
A3 e, Aok 8l 3 jlaall A& jlaallaladiul  (7-2) K&
43 e @5 g obenall Jleel A jlaal) aladin) (8-2) JS
43 s s el B Asluall phatd - (9-2) Jsa
48 e, Sl (e and A4 Lo pladind - (10-2) JS4
5 J RS ZOAN e Flayl (11-2) s
53 e ) ol sl i (12-2) U<
Y L
62 s el el hie (1-3) JS2
03 s COlaall ils hie (2-3) U8

VI



Al olg

63
64
64
65
66
67
67
69
70
71
72
73
74
75
76
77
77
78
79
79
80
81
83
84
85
86
87
88
89
89
90

Aninall 43,

.......................................... OUaall sle g b Al
3oL Cpal) daie sl bl coMadll JSG

........................................ ENE LN ew\ g

............................................ GJ&\ g eLG ki
.......................................... Jalall (e aliuY) JSG

Al Gl e V) A coldaall alaii)

............................. LAl Lzl (g shall o el Alpais
......................................... (_;’-A M (-‘L‘;M dts'“‘\

Gl Jane ale) Adleall CainY
oy 3l (5 il dmanall plal U

.......................... Dl ae Gl jUaemiaall Al
............................................. G 3aall alall JSA)

............................. Jalall g = A (e s peall U<
................................ o _yrall gUaill 5 a8 Jaoadl)

LAl ALa oSl

.................

i) aal ¢ Uil 8891 Jadoaall
Lal) o SN A
2l (g KAl 48
Al o S Ag

(3-3) Jsa

(4-3) J8a

(5-3) J8a

(6-3) Jsa

(7-3) J8a

(8-3) Jsa

(9-3) Jsa
(10-3) J<a
(11-3) J<a
(12-3) J<a
(13-3) J<a
(14-3) J<a
(15-3) J<a
(16-3) J<a
(17-3) J<a
(18-3) J<a
(19-3) J<a
(20-3) J<a
(21-3) J<a
(22-3) J<a
(23-3) J<a
(24-3) J<a
(25-3) J<a
(26-3) J<
(27-3) J<a
(28-3) J<a
(29-3) J<a
(30-3) J<&
(31-3) J<a
(32-3) J<a
(33-3) J<a

J sl



Al olg

46
49
92

(1-2) BEREN
(2-2) Jsa
(1-3) Js>



ol ol

gl i)



I 22y

Bpnal) paratyy



A gy

falnlat] i afpa)



=



(o) el aglal) b Lol i)
LB dudall | JaY) )
Laldzw )
|
=
L}\J,MJ\ ("’l"d‘

Helly 1 sl (o leal) sl SUST L quany gl | S G

ol Bl Dlesdsn | gl g il | il




Fesibl 3

ALl (lsie
Syleadl | Sad! Js ddddl Ollisyl pit
Bl o dadde Ul
¢ Sl daaa Gl sland [
Byloakl dwdidl & prewerll drys Ao Jgaad! Oldlais (o g 38

NPLIRAY
4 lazall daigl) and — aclise MU A larall dsnigh) and — 2o e Ui
8 ) peaiall Aaala — dunigl) K 5 ) peaiall Aaala — unigl) K

e I FIY &9 J gl
2005



Da e el JSE8 (g lanall laial (e 4y Olgion YV e da B laadl 3 (il Gl Jins
o) g sidl e L s Al calle Ly Jaad) g aaliall ) Jeai il 5 ) seall Jiag 4l aile ] 5
0 ) AT (pe ey olisal e (ST LRI 3 (5 jlenall 518 Gl U ey f Al
eenadll Aa ye S a2y

228 Al Adlidall Ciall A jleadd) Ol ghaill g S Al Aaal ey Jalad A (e
sLasy) ol 7okl (Say caelivall 5l dayy O 4dliiy oL Aabiall ol sall G s Siea sl
CSas Azl yall 028 IR G O LS (1 al 5 JSEN e 0y of Sy S5 &1 5 (S 5 Cals,
ool T)lse sl Wpnie OIS (g lanall aildall 5f JSEN 8 sk ol i 6f O e sl
O Anlsa) Ao AVal Ky s al deluays oliny) akas ey oLy o ge Jlerial (8 a3
Aalid) ol gall 5 Slasy) aUaall 5 ) el Lo sa s JiSE) Calo jial i) daae o LS iy
(3alall Jlaxias) 8 SLaiBYI) (e oLiSY) Ciy jais asgda it 2l aperadll 55 jlead) o oLEsD
(3 st 8 Jlaall y alaiiyl) )

Jiad Cum Ay ey e Die b geay boleally daglall 8 Aagdll culelasy) ff aluall el
sLasY) oma Al da gl (5 amall Ll W | aae GIAN Leal Al dpnplall iy oSl
Jall o Cum Zada gl Aals ey Jy edaid JSEN Aali (g () Anassa 5y gum Liiind ) Caial
At sa Jy Al ddda ol e daady Y L

45 oo 1S 35 Jleal dalaay) o jpualic P Jiy o ki Ledie Cadd 4y Laiall o jad
Ge o o (S AT ey Jaeatl) Cag ol (s g ciliial) (e o8 e A laally el ¢ 1)
B Jsasll 4y derdional) Alisy) o sall OS5 5 Lital) apanal sk Ui aly caaldl Ladll
A Ay gllaall s ol) 5 ALERY) () 2 V) (3iad e 3alall (e (Sen ADlgiiad

-rduand) (aan

1) Laiall JiShy (s 58ll a8 L Lgiad oo il Lgtaglia Jiluogy LelSln (A sLiay) (ol (plais
g5l 4SS Landl eliael L Leldaty (5 68l o 5l&1 La Lgia s 44 gdiall 5 dpalpal) 5 4l clinalls
) ALYl el dilisadl W) pas Lol sl @l SIS i€ (o gl ol Lo gy <l sllaall
had K&l oy Addaiall el cly 8IS A HA) 8 o Al asla ) el
Cangll Caagy el Adleadl g 4pdida o) isal) dalad Wda elld g clacief ) dalisy) abil) ool ohe

(g oberall Sl e la 5l g aadail) 8 A38a) il LY las s ani )



-1 Gl daga

6 Jbanadl JaSill Gand Gl paiad Al pall JBA (e oy Cas sl dia sl gl Canll auy
O a8l e lai Caall (o jaty Leal cleale 3 55l Jal sall s &l oY) dlee Gl ain Lo
) aldn g Ledde 3 5igall Jal sall I (Aaliaall Leialail 5 Loy Aaadivedl o) sall 5 Lga seia Cua
18 Aaidle gy ddgall Clelisyl aladiul 45S LAl Cluasilly &bl e de seae

bl sl g dllaad) Lalid) e Wy il SIS dabisd) al e DU ClelLiiy) (e g il

- A pall JSaa

Sy QA ey okl Al e IV e el sl qalgl 3 e Al Jaids
Al ) & guim e dualal) il sl 5 N e Ao sana s dpdilail) Al al)

S 0wl Ao s siad g Al Auial —xd W) 5 5l
(g el S e ddle Ay =1 8Y) i)
Aale 3 5i5all el gall Al 505 4S5 5 4ialaa s dusasl 5 (5 slanall Jiill dale e Jaidy

Aagdll cleliy) oo dale Al -1 AN Gl
u_u.d\ JE PV eUs.ﬂ\ O

mite et g Adast) A jal) -z AU ¢ e

Aallal Al al) -Gl Gl

o gl e aladinl Zlad sae Cua e Sl oda apiil A jlens z3lall Jiad e Jaidy
Lealais pualedl) Ll (sae 5 Al 5 dllaadl Lgiids 5 el o2a sl an (g1 ) 5 ey oLisy)
Gkl b

(Sl gl g gl
a5 Al el aladiinl 48K Lalal)l Clua sill 5 ) e de gane ) Cnll Galiy
LSl 5 Aflead) alil) o la il Gl ddliaal (ol 23 Clelasy) e g osill 13 daidle

Lgalasiind e 3 yigall Jal sall aal llaS 5 il



Mansoura University
Faculty of Engineering
Department of Architecture

The Influence of Light Structures on the
Architectural Form

A thesis submitted in partial fulfillment of the requirements
for the Master of Science Degree in Architecture

By
Arch. Asmaa Ragmadan M. El-Antary

Supervised by

Prof. Mohamed Esmat Hamed EIl-Attar

Associate Professor of Architecture, Department of Architecture, Faculty of
Engineering, Mansoura University

Prof. Mohamed Mohamed Taha El-Azab

Associate Professor of Architecture, Department of Architecture, Faculty of
Engineering, Mansoura University

2005



Abstract

This study aims at illustrating the problems of coordination between form and
light structures that is essential in reaching design excellence. The study
illustrates the theoretical concept on the relationship between form and light
structures. "FORM" which is an organized relationship between a group of
elements.

In fact the form of buildings is the first architectural aspect perceived by the
observer. studying the form in architecture is a necessity, and which is the main
theme of the research, and which is covered in the theoretical part.

Architecture addresses a great number of users, and it is important to study how
they perceive the form of building, as a result the research studies perception as
an important fact which concerns architects to realize how their buildings are
perceived.

lightweight structures are assumed as one of the advanced trends in Architecture
and structural design, where the use of structural materials is minimized to reach
the most optimal form. This could be reached by several techniques of
prefabrication.

These lightweight structures have become a new dimension in creative design
for wide ranging choice of shapes. Structure and envelope systems, materials
and manufacture/ construction technologies. Accordingly, lightweight structures
represent unique solutions in large spanning and other design needs. The use of
lightweight structures could be the most economical system for some special
types of structures like temporary. Mobile and demountable buildings. Besides,
lightweight construction facilitates adaptability and dynamic interaction with the
environment and enhances timely response to change; what becomes outmoded
can be modified, the whole building can be removed to make place for the new.
An introduction to the architecture of lightweight structures.

An analytical survey of different materials and systems of lightweight structures,
and various factors which affect their design and application.

1- the definition of lightweight structures, through the principles of the
lightweight construction, and its different genesis and shapes in nature and
architecture.

2- a historical survey of different examples of lightweight structures from
ancient cultures which developed their forms, usage and performance, till the
20th Century.



3- the materials and components of lightweight structures, and their design
considerations and potentialities.

4- the lightweight structure systems and their different applications. The systems
are classified according to both; the span and way of transporting loads in the
structure itself.

5- the factor which affect design and application of lightweight structure such
as; functional, aesthetic, environmental, economical, constructional and
technological factors, beside the safety aspects of the structure.

Results and recommendations..
The conclusion of the research concerning the factors which affecting the design
and construction of lightweight structures. Which hinder their local applications.
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Title:- The Influence of Light Structures on the Architectural Form

Abstract
Aim :- This study aims at illustrating the problems of coordination between
form and light structures that is essential in reaching design excellence. The
study illustrates the theoretical concept on the relationship between form and
light structures. "FORM" which is an organized relationship between a group of
elements.

First:-In fact the form of buildings is the first architectural aspect perceived by
the observer. studying the form in architecture is a necessity, and which is the
main theme of the research, and which is covered in the theoretical part.
Architecture addresses a great number of users, and it is important to study how
they perceive the form of building, as a result the research studies perception as
an important fact which concerns architects to realize how their buildings are
perceived.

Second:- lightweight structures are assumed as one of the advanced trends in
Architecture and structural design, where the use of structural materials is
minimized to reach the most optimal form. This could be reached by several
techniques of prefabrication.

These lightweight structures have become a new dimension in creative design
for wide ranging choice of shapes. Structure and envelope systems, materials
and manufacture construction technologies. Accordingly, lightweight structures
represent unique solutions in large spanning and other design needs. The use of
lightweight structures could be the most economical system for some special
types of structures like temporary. Mobile and demountable buildings. Besides,
lightweight construction facilitates adaptability and dynamic interaction with the
environment and enhances timely response to change; what becomes outmoded
can be modified, the whole building can be removed to make place for the new.

Third:- Results and recommendations..
The conclusion of the research concerning the factors affecting the design and
construction of lightweight structures. Which hinder their local applications.

Key words:- lightweight structures- Architectural Form
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