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Résumé

Le patrimoine en tant que legs du passe est aussi considéré comme mémoire
collective. Il contribue de ce fait a la préservation d’une identité culturelle, €lément
nécessaire au développement sociétal. Ce cadre culturel constitue en lui-méme des
passerelles reliant le passé au présent etz... prépare [’avenir. C’est dans ce sens que la
préservation et la valorisation du patrimoine monumental - en tant que facteur de
développement — sont percus comme une obligation sin qua non.

Le patrimoine assure une fonction primordiale au sein de la société, en préservant
[’entité et en déterminant son identité. C’est une protection contre la déperdition, favorisant
ainsi la consolidation des racines contre le [’aliénation, et préservant par-dela [’équilibre
social. La connaissance de ce patrimoine est le garant de [’authenticité tout en préservant la
société du mimétisme.

L’architecture ksourienne est percue comme un élément patrimonial caractérisant
généralement la partie sud de I’ Afrique du Nord et en particulier le Sud Algérien. Ce biti suit
le tracé caravanier (route des Ksour ou route de [’or) connu depuis [’antiquité. Ces relais ont
connu a travers leur longue histoire des transformations ayant touchées aussi bien [’aspect
social que politique qu’économique, donnant ainsi au cadre bati un caractére architectural
purement local, donc berbere.

A linstar de tous les monuments dans différents milieux climatiques, le bati ksourien
du sud algérien subit [’action de plusieurs facteurs de dégradation. Et au vu des défis
économiques et ses corolaires socio-politiques, nous constatons [’accélération de la
dégradation de ces ksour, surtout celle liee au facteur humidité que nous considérons dans
notre étude comme élément déterminant dans la dégradation des ksour au regard de [’aridité
qui caractérise le climat de la zone des ksour.

Par consensus la vapeur d’eau dans [’air est appelée humidité. Avec [’avancée
technologique et le développement des sciences qui ont permis [’explication de la majeure
partie des phénomenes naturels du particule au neutron. La science a permis de déterminer
les effets positifs ou négatifs de [’humidité sur tout ce qu’elle touche.

1l va sans dire que la protection des ksour de [’humidité n’est pas chose aisée surtout
s’il s’agit d’un patrimoine monumental vernaculaire ayant acquis historiqguement une valeur
archéologique indéniable d’ou [’obligation de préserver. Sa protection est d’autant
importante puisqu’il s’agit d’un témoin culturel et socioéconomique d’'une population qui a
réussi son adaptation et son acclimatation.

Lors de la recherche sur terrain nous avons pu mettre en évidence plusieurs types
d’humidité dont la plus importante et [’humidité emmagasinée dans les structures des
matériaux de construction toub, calcaire et aussi les enduits poreux, considérés comme
enduits hydrauliques pour leur teneur élevée en eau. L ‘entretien permanent par les habitant a
permis la préservation de ce tissu, mais avec la dédensification qui fut suivit par [’abandon de
ce cadre bati, /’humidité provoque des ravages.



Résumé

Aussi, |’étroitesse des espaces intra ksour, et l'insuffisance de [’aération ont provoqué
la condensation des gouttelettes d’eau a la surface des matériaux de construction.
L’introduction de [’eau courante et les installations sanitaires ont augmenté le taux
d’humidité avec aggravation des risques en cas de fuite. Ajoutons que la pluviométrie durant
cette décennie n’a pas été clémente pour la zone des ksour.

Le travail de terrain nous a permis de relever une autre cause favorisant I’humidité ;
celle-ci est liée a la restauration elle-méme. Les travaux de restauration ont été confiés a des
entreprises inexpérimentées et faisant fi de tout réglement préventif. Le mal a été accentué
par l’absence du suivi technique lors de la mise en ceuvre. NOUS pouvons ajouter a ce constat,
le manque de conscience professionnelle, les conflits d’intéréts entre les habitants eux-mémes
et la négligence dans [’application des regles de protection patrimoniale.

Parmi les résultats obtenus signalons la similitude entre la structure chimique et la
structure granulométrique au niveau des ksour, objet de notre recherche et les ksour de la
region orientale du [’Algérie, surtout les ksour de Nezla et Tamassin étudiés par le professeur
BOUKHENOUF.

Concernant les matériaux utilisés, nous constatons une grande similitude, la
différence -et a degré moindre- réside dans le volume des matériaux et de leur disponibilité. A
titre d’exemple signalons que [’utilisation de la pierre dans la région ou elle abonde ne se
limite pas aux fondations mais elle est utilisée pour la réalisation des murs.



Abstract

Patrimony, be it material or immaterial, represents a common heritage and a collective
memory which contribute mainly to the preservation of the cultural identity that is so important for the
development of societies. Moreover, peoples’ cultural belonging bridges the gap between the past and
the present and contribute in the realization of the future. Hence, the necessity to preserve and value
the architectural patrimony in particular, so as to ensure the real and tangible continuity of a whole

civilizational history.

Patrimony plays a primordial role in society as it preserves the societal balance that it provides
to the individual between his past and his present, allows him to identify himself in relation to his
roots, and most importantly, to stick to his origins without being immersed in other peoples’ culture
because of the ignorance of his local culture .

In this respect, the saharian Ksours constitute a live witness to the architectural patrimony that
characterizes southern—North Africa in general and the Algerian South in particular with their unique
architectural style, which stand along the famous historical commercial pathways commonly known by

the historians as the Ksours’ Route.

Forming important agglomerations throughout long historical periods, saharian ksours
constituted an agitated historical scenery, characterized by some fundamental sociopolitical and
economic changes, which shaped its actual view, reflecting a highly artistic and esthetic Berber

architecture.

Like all the historical vestiges within the world’s ecosystems, the saharian ksours are
threatened by different factors of deterioration touching different parts of their structures, mainly the
factor of humidity, which we, eventually, consider in our study as the main factor of deterioration
causing more harm to the actual critical status of the ksours, despite the arid ecological and climatic

environment within which they were once built.

The term humidity in this study refers to the water moister in the atmosphere. This term has
become through time a terminological substitute to many scientific fields, most precisely hydrology,
where they have discovered, thanks to the modern technological developments, that water particles
have an enormous impact (positive or negative) on the structural and physiochemical properties(

neutrons, protons, electrons...) of the matter.



Abstract

That is to say, the protection of the Saharian Ksours from humidity is not an easy task to do,
mainly on a material level. Possessing such an ancient and symbolic patrimony, makes of its

preservation a burden and hard task to do.

The sources of humidity within the ksours, mainly the samples under study, are very diversified.
Waters stored in the structural component of building materials constitute the most important source,
mainly in the bricks (toub), the limestone and the porous natural mortars, which are hydric mortars,
because of the great quantities of water which compose them. These mortars used to be used, with

techniques that have disappeared now, in the cyclic restoration by the dwellers of the ksours.

On the other hand, the narrow spaces in the ksours, and the lack of aeration gates, also
constitute a direct cause of the condensation of water droplets on the internal surfaces of the building
materials. This is added to the use of sewers and the pipes of drinkable waters inside the ksours, which
became direct sources of humidity because of works, or indirect because of water infiltration in the
deep layers of building materials. Without forgetting the important precipitations due to climatic
change during the last decades.

Besides, and after a field observation, revealing a critical situation of the ksours, we managed
to uncover another cause of humidity in their structures, namely the reliability of the restoration works,
as well as the scientific skills through which these works had been undertaken, without neglecting the
breaks in the restoration process and the lacks of controlling on the fieldwork, by the integration of the

periodic maintenance and the preventive restoration.

Taking into account all these factors, we also point the finger at the dwellers’ indifference, the
lack of raising awareness activities, the conflicts raised because of individual interests of the
inhabitants of the Ksours and the patrimony conservation policy undertaken by the government. A
policy offering no motivation and consequently aggravating the archeological situation of the

patrimony situated inside the urban fabrics of the ksours.

Among the additional results obtained in this study, we underline the compatibility between the
chemical and granular components of the Ksours object of this study and the other Ksours in the east
of Algerian Sahara, Ksour of NAZLA and TAMACINE in this particular case, studied by Prof.
BOUKHENOUF.



Abstract

Building materials used in the construction of these Ksours are also identical, except in some
details, such as the volume of the material used in the construction of the various levels of construction

and their availability in the neighbourhood.

The stone was not only used at the level of the foundations in some Ksours, but also at the level
of the walls. This could be interpreted by the abundance of the stone in the neighbourhood of the
Ksours under study, and by its lack or even unavailability in others, what led to the limitation of its use

exclusively at the level of the foundations.



-

A _al8a

silaall 5 aals delea 55035 W& ) ol Lyt s sald) Gl Jiay
Gendll A& HUaY) (58 Cumy clrainall gkl 43y pall LAEN 4yl o
by lexall Gyl o Blaalld ¢ Jiiua) @825y jualally ocald) Jayyi |)ses
Cillyy LS Appmall Baatl) 8 Lage Sl ojliels lgie A 5ygpin aal 4iad
Ladlay Cumy jaainall (B Loga Dgs SN ga% 3 cddlaiall Jla¥) om L Loy,
glady osaadl a8 (e Grangs LN e cend Ageell gy oLl e
Gl Adjee Laelud WS cagasll G pedayy e laial) ) Badays ,Jseal)
18 dea Jb (8 Caad Al dmlly i) caias JUlbs daall e a8l 58 e
L5

Cisin 3 A lana) A 318 (e 2a5 dyghanall guaill calS 13l
@lerall lgmllay dals diiay iladl Qgally dale dday a8 Jlad gl
ok Gdsall de Cije age 2 (olad e b il e @SS Allg ¢ el
delda¥) @bl e el Qighall Al e Cilje 4nSu JS1aSs ¢ ) gucdll
A ehaally il anll lgle & A sysall ) diail 4@y duubudl
slaadll 4l el ciluhall dgn ciil e DA e diyme (Say lie asgie
Al Ao sena 4 ()AT cheg ey Aejge Cilabue ) andally Blral) jadall
Tleal alull ¢y aleiiiy ¢ amsall el ldsana saaly dalas <
psad die 4y s Cupall Cigg Ay lally Ao LaiaW g Apsilally 450 5l Lallalis

1l

claally agall ilalgll Alse , andigh 1000 3ypea il Lgharall jpeaill | gpinla shea o Aisey .t

138 =136 (= ,2011 idae, 15 2al



-

A adia

ol Ut il 1530 Bypem DY) ol ey ol e

e o AL UK Ralal) oL (e e gana ) e S pand 0 Bk 4
s atll Ry piapel) AL gl Fiall g5t (e Ao pane Loty Lags

sl &pray ciladll VA Goudl dale S L Wt Gale dalu b il

Lol

Luags Ubal @liydy 3me zhil eane dhiew jpu peallly Jamy LS
G (e Aegian A a0 Qs Aanls o)lial K Gaee pape B33 el
Al alleall 488 (gihadl gl Heal G0 K 8 Jadl Ll Jadl)
sl am @l el Sl daliy L Aamall Jalsally seaill il (50,
sall (8 alindy 4l5Sa Ay cdilia oY Al Gailadl) slac) 3 Yied |5
> S ) e len 3 1 (abe¥s oalhe (8 oSaill e oKall (gy9 00 al
Adbda) mhud) 8 sl s

el G A galall 4l 8 daald e dlen Gl il Ll (S
ola®Y s e laal¥ly JEN sl e ol o)liel byl ik 558 Al s

ol e (S il 8 asaad) ael ) s g3 Gl

Gl skt pe cnal Al skl gl el s e mllaal sy

Ao e aslall (8 aga o L) Jlaay cue i daghall o s celall iy A Sy
o caellin) Al sl CBLESY) jsekis kil ans cgyal 4 agle s oLl
Las 5l (8 Bexdll ) Ysuay cliviall (585 (e oyl dpzdall alhall da

e k_l)s.u\ E)M\ djl.ujj\ Y dS 6L_1L\_5‘).\Sjlj L_al.\yi).\j L_il.\_i).\j.M e 4.19.1;.1



-

A_ad8a
adoliai Lo S e 5yal) oda il ciyshill leie (3l Lo Laps VY daga 23 3l

Loala) o) Als b L 5 JleY) Ala 8 Lyl W)

biady camally BV ale Ganads b lilldal gy Glaid) s o
gs el B e dgdayll Hah e ) deas of Gyl i)l Al
Al ol Al amlall e Lids hald 2 L€ cdapll) allaadl e ULl
Lol e sk Algaie 5S Aanil) l Lgie Laall Jlaa) e A5kl

gy adlss Lo (el 138 Hlee (g lilea sape Ll @llia o) &814l)
8 Ll o LS agae hladl daals 500 alleall ol JY Ulgwe 4 cifias
alaal & b de g gall adlsall e b celld 8 s Tamdlly HEY) ale ol
Jee a5 o AhesSY) danll o 35Sl dplaill JleYh leda 4891 Gisadl)
Ofialll A ) Aila) el GO Gl s alal) elemd gy e
Ot daaiall Gigad) @l lae Lo i) Sl (bl (lase b Cuacadidll
paadd g dald)l Aly sas VI 4 Jead AL Jaall 138 ela Cun sl
allas Gand Ay g alledl e doghayll 580t daguse Jasally JEY) e
Oball Amalay ¢ ylosall A

o bl gonse dasa Byg i nlia o diay alall il IS 13
ild a8 Auhall gamse galaidly o Al JnaYly dhaall kYl dua
cedanal) (358 Ll o6l (90 Lol Lagee Ladi dling 8 201 (e Canll oSy Jin
o Akl OEE (sae Jon bl gl Al NI jeaam o) Lyl Lulé

daph b il Flie o dlaiall 4 3l b a2y gilall sl el Sl



-

A_ad8a
ool Layliicly «aally aghall Jole o lagws Vs 8l a8 a

oseail) ¢y A bl

las O daldy ccailsall saie s dae jdll gl bl G,
LA e Gl clgie Gaadl e 2D axwie A Gl o i Al Al
oda o o Ladll dagiall dallaal) Jos o8 Log ¢ ygamill oLy s Jala Zyshyll Jalas
3yl

glad Loy dash)ll Jlaadl adyll ddee 4 ABidial) 4l gguagall dapla ()
s gl lde cudin (padlaiuly baliuly dliee Clliay 83 Caay (o 4dl)
Jaig Al Al o adinall iagl zgia) ledsh oS8 cinl zalia o g 15
clalial) Jiiy ppaailly ) Caagll Gub ge lele o Sl Bysall & )
G Ayl llasall Al DA e Loyl 0 Al dg)ad) e bade) WS
Ay paall ) geaill Folis (Bla Lad o guiagall Lgayhay

A ol eiall sed Auhall oda (bl (3o 2xy 3 CED gl Ll
loany dhaliall gpasall Clala olfiul o5 dplual Glaed) Jdad o adiag
oo adaliiin) Sy Lo Dol Juw 8 bl clylad) e adiey LS ¢any

dongie aaly Jed padlainl Ay dade malie e o Giu Lo Sy
pailall agia) U\JL;\;‘@)&AS\C)A\ t;u@‘\b&é;.qu_dcﬁ_\xdﬁu;\
dens oo 12 Uiny Lasg Vsha I mie Cagigll dalay Ly cdaldl o dpalaiy)

Axphy gasall Cun (e IS llad o) S aaalsall (e 223 Ayl o280 by



-

A_ad8a

05 8 Jalsal) aal e ey Al jige Ay ed Lenaal o Ll gl dlabedl)
e o epal) Ul g o ) dlaly dglie 5 culS A JEY) dls
sallall o Lilae cagdslly o pihall Cgially L)l alladll (aey Jads Al

At AN (B o ey Ol
opadll @) (sl (B g ol sae ) 3lall s3ed WLaa) cun 3se;
pam b alins anss Y1 WS dasly Adhas A ) LIS an A0
Al Gy a8 4aldl jailadlly dagload) LSl L e il
e b JS Al 1S il 3 Alewieall dsally sl S dalie ) dila)
dallae da 08 Alpu abiia dllay bl joage s pald () Cun ¢ suaill
sty alall oyelae e Jailay D (ygresy pead W Ll caspal 451
pgilhalis () guylay GlSll Gans i Vs (LIS jagy ol ) caiSlie any dlla 0
o gl ) ALEYL (gilaas Gledgine ablie e G538 5l Alaly duasl)

Alagll sl sy YT cage o alaa
Orer Wit Cfialdl Gamy oy Lol Aoy A OB S el Ll
skl ledia Al cbpsilly GOl a2y Ay oo hila a8 Qe g0l
diady Uasine Jhy Aa)lll dlabie je 4GSl o yealll gy aly ¢ o2l
3l duwse dsay caila ) (Pl dnps alialy ol oA ol el
((OPVM) lie (sals g Aplans 4850 lany (o5 «ug)sall 2o o Blisl) e

c sSaigll alladl Gl Al (paa Jay Y Aaje ) seal Ay Adh) andiy Le N2



Sle alae¥) Aalall bl e Glase o 8 Galy U8 e WY oS 135
dalay CilS AY) Lo pmgn dapde Gl cdling DUl 6 Ly Gaxion Ayl jalias
lpaiad ) 45 Allead) 8 ABiaiad) Zolad) obaddl ¢ obad)l (e cpess
de Wl 53 all difiall aliad) ety A Loy « KA Al geadll
G Al ¢ jpaill 38 ane llery Cudli Al Cluhll (olSa y)lins aalsall
PR IS\ WEN |

salaiay) Wola a8 cdpde Ay IS (ulad 0 djaiadl saldl cuils Wl
LSy Ledshs dumgie lld 3 Lgdylaa Al liay (Ogiall Clida (o ¢ Uainsall )8
L) 8 pualaall Cula¥) 33l g & guinsall 2K sy ol (g LiSa dlas Mt (3
At (8 sl Agleglaall 355 (oY) Cuiiilly Gl M o i
Akl dalaiall alshally Llcadll (e cad Sl die gSiaall (3)5ialy bl
st Jealy a8 e gall Jlaid) Gl Gaalls 4886l JUa Lo (St Al g
Gle il Hslad aliay ialll apkaivg (U yee Lud ggungall caac A ae ball 30
Sl Qb @le)” ) dapall

Sigadlly Al gabally obadl dlgle sdiadl Wheladl sl e
Sy fualdl Jluy Lin e sl g gy Al dpalall dapalSY)

AV alleall e layilis dyshll e cfiaad ) )



-

A _al8a

g diad ) Wiso aandly G Wls dagylaal) UISEY) e 413U,
Ciligrally ANIKE] pal zylay ¢ ginsall aiali Ciienal dadiay (fiine «Jpuad 4l
A yarias) S lasal)

aal ad Ly 28 dde adlia o Gsiedll gaeall Joadll dually W
LAl pailadl) & asusall Jo¥) Jeadll Ly byl 3 53yl cilallaadl)
Eany aie Jo¥) eiall copeia I oliand i gAY allaall o Wil 4ygh0
i8S dhjaal sliarad Sl o3ally claybias aaly Zyshyll Laliad) ailadll oo
Majalas sl e Copill PIA e alleall e dyghayll il

Mol AN Sl e Agghd) gatlad A o gsied) SBI Jeadlls
sl alge Aaalaas Adalall QSN e Ayl 530 o 4 LS S8 cp Ly
Ao Aaladll alglall aafy 4,500 alleall 455K

e Ay b ool ANgr JEga uad A 5 psmsall BN Juadl] L
Glilee aal ) dila) caibal ) ) aals i ills Ay lally Ldhaall sl
Aupd 1 Al Je Glagsall Gualally ayl) (Pladll 4y cagle eyl Jal
ot Lagd ola (Ala® ANgr Bh A ad Aulny ) AN O Pamgs o
Al Juaill & 45U jealial

3 g paal) alleall ely cilyiily dlgpe A o asmsal)l el Juadlly
O o Auall 3ylaa) el | Alaied) oLl Ly Alse sl e 4 Ll
) skl sale daliy oLl dlge o dyshll 0 Auhal alud) Joadl) liacad
Julailly Aasall Jeally oligie 38 cAusgynall gail) ol 6 Lowlu) 50kl e

Qg g el z 3kl Jals dughal) (ol L Cum g Ual) Sga LSl gpiial



-

A _al8a

plall o dply Sl JS3 o Glulall 020 apuad o5 cdipma 4y 558 DA
gl Ll (pasae skl 3 pumial) adlsall pal Gandidi o ¢ Jdaily

—dgghyl) o Al ) Asllea gle cad AV Jeadll elag
ad lass Jo¥1 el comein ) Lol oliand 385 cduug paal) allaal) agasi cils i
oo 4 Uhaas ai U e3all W cdale daiay 35500 Allaall 8 dygk )l dalles oo
el 8 Lshall (e 5y il adlsall avesl daulic Walyly Al Clal@y) aal
gyl et cua Jolall slacly ellyg cdg jaall

Uiny 4 Cpliae ol 1 il aal lgd ols daliy ey WY &
Gilaslaall maagily clgr aledindll Glagllly Lmpasill JIKEY) o daga desanas
el JAJa 3yl

o) coait b Lelul cifid Gilgea sae Cnd) 13 lad) ol s sie)
ey (3l Le daaldy V) Allaall (e Ayl Sy aabyall alaadl Ji
Gl dnlll Aals (ofialll an saclue Yol gl Jaall dygmiay cJesa
Gllabaall jlag) & Laelag ¢ oS aSa Callls @ie (o deas Gudigally Cagiag
4B lgaly ) clsaall ) cinmi WS Gldg o) 2 (glasall atigall
Sles Jleindy Aglad) Alaadld) e Gl ua o lad) Jaall Bl
- Fag gl

Ols iesnse dallee il 138 Aallea & Lddy 28 (60 of Ul By
cluyall o3a Jial a4 AV 4SS # e ) il sanaa A3 Ly 50

:Ja L..Sm ‘).::UIJ\ Buay «Ladls



-

A _al8a

3aay Y ageali Axglll Isid (lS Aaglal) Jual 8 il

SECIEEON - I PN I U O i RV PR I 5 ST S R JN P
sl (e e S Craly hal s gD s Ll Lk ) ks o) o0 Y )

ol alal o) aly (add o) agiaall af a4l e Ialgial o6& of 13



dol S
(' “A\.u éW‘ M‘

tagasil) 7
slauall .8 -
S adgall .9 o
| @Al ol .10 o
Al Ajaal) aggda .11 o
A sl aggda .12 .
bladl) .5

- .
padll ageda .13
Ll .6



dLle anlia s agail) Juadl

Lalall Gl Sl A Al dabadl g w plhad) bas ey

saldl 8 e afilly Gl dege Jigadis asedall g Jal e cdpenlsY)

oty Mg el e il ) (e Gl Cilila 8 Lagee Gasall cdyad)
Aallal) (aylaally gealial) Cadlia)

sl (sgalll lalinay A5l "t JE saill e 450 asgie 1983 diw aaa
Dratie s aliie 4 3208 L) ) aa gV pasdll

Al pualiall dady 3 SSWD sl (e 3)le i) Lgasgias 430l
2 s gually ddlally s Lally s sells Asilly GulallS dall bty bl sla 3

Clasiay palic o 48 diasys (olud¥) 48 Gy 3l Laugll oo 430
Cm o Ost eldall om0 cdabiadd) alllin 4@ Gelas cduslad) slall
tlaa u:\;LL.-AA
Al (I LAl Lad &Yl mllaas ahdial aagy Cus " odally Ll oS
Wi Al K WDle e AN (1869 PdSe cauw)) L) agled
OIKES= (sl il oYl (o pellaad) (5l 8y Aygnall ey 3yunall

e wihenlly il G gad Lllas duhs dpghaal)l Al 3 oSlad) ajlall Z3 Cepa Al
1602 22000 cuysSh ¢ Y1 dnlall KU Agy 3 Gadalg ) ilaie e Gadal)
170 casii gapall 2
Wil alacsisn 1834 s 16 iy aslse S0 cansst sl i (iyla cany) JolSl) aand JS i)
Cali€a g dpal) Gl ¢ 19 (e YY) LKL A6 Lol ey Would S ¢ 1919 el 09 4 isis
Pk Gaaddll ol Jea Al e
Fred R. Shapiro« The Yale Book of Quotations. Yale University Press. 2006, p 329.

11


https://ar.wikipedia.org/wiki/16_%D9%81%D8%A8%D8%B1%D8%A7%D9%8A%D8%B1
https://ar.wikipedia.org/wiki/16_%D9%81%D8%A8%D8%B1%D8%A7%D9%8A%D8%B1
https://ar.wikipedia.org/wiki/1834
https://ar.wikipedia.org/wiki/%D8%A8%D9%88%D8%AA%D8%B3%D8%AF%D8%A7%D9%85
https://ar.wikipedia.org/wiki/9_%D8%A3%D8%BA%D8%B3%D8%B7%D8%B3
https://ar.wikipedia.org/wiki/1919
https://ar.wikipedia.org/wiki/%D9%81%D9%8A%D9%84%D8%B3%D9%88%D9%81
https://ar.wikipedia.org/wiki/%D8%A3%D8%AD%D9%8A%D8%A7%D8%A6%D9%8A
https://ar.wikipedia.org/wiki/%D8%A3%D8%AD%D9%8A%D8%A7%D8%A6%D9%8A
https://ar.wikipedia.org/wiki/%D8%B9%D9%84%D9%85_%D8%A7%D9%84%D8%A8%D9%8A%D8%A6%D8%A9
https://ar.wikipedia.org/wiki/%D8%B9%D9%84%D9%85_%D8%A7%D9%84%D8%A8%D9%8A%D8%A6%D8%A9
http://books.google.com/books?id=w5-GR-qtgXsC&printsec=frontcover&dq=The+Yale+book+of+quotations&&sig=ACfU3U1prnMFUDpgqotCSonOZxkVDmJgAg#PPA329,M1
http://www.marefa.org/index.php?title=Yale_University_Press&action=edit&redlink=1

dLle anlia s agail) Juadl

dall LK) desane gb Al W il Gl o Qi) §) oSl iy 530)
Jas Gl e Gl

JS Ll e 35l Sl s auayd 1972 L alsgSsinl aipe diadl &
cigpaall aly Laphall Bl ¢ Cpend sl ) Oy GVl sy o
Wy gl Jasi e Al Lapdall Lll Juadi lad) @l b els s
o ile e sl dle JR Gluidlls dgpaal) A5 Wl A9 elualdi o adiad
24l byl

:dgshyll aggda 2

byl plal) i iy (T oGy imall (e sla Ligad Apsa ) il )
U sl Jlizy ey calay sgb adayy dullay Gashay oy canally i caclil
Cala Cishaally coluall ol 4 ilaje Moy Fhaad ol duby Ayla Jliys oLy
6 Ay Gy SISH el (Sl ually (adallg ¢ i) el (adally sl
Tba sanlll ey f ey of U8 sl (aglly ecdial) 8,58 ccada 8,0 (Al pins
Alys il pen

ade pms b cabys cilhy lerany Ozl Ji s daadll s sdid

Jsiy es Wl amy g5mn cab) oo sl v S dla ol Lshay Qs ey sgd oLl

- 38370 clal) masal) ¢ ajlad) 22 ¢ apa alla L

02302 1978 ¢ 22 sl il alle gDy Al s s deae deall 0l sl jhg
19 = 1802 2007 ¢3! Glae ¢ piill aalall la edfiad) Al 8 dadys Ally L) casandd) il 2
(i Gipm Dhdl s ans dads 6 7 el Gl afa ¢ dene ol Jea dmill e o
169 =

o= ¢ 1990 sl cose 0 cdmalall Glegalad) Gl 2 e hagdall ple b degusd) ¢l e
460

460 (o cani gaall 2

12



dLle anlia s agail) Juadl

by e Ll Jliall il o ol Myshay (alayy calays ccabayy ccalall £ el ol
LaadIS Cudaly 0y s sl

oan dlag gyl Al 8 bl o Akl ~Maa) 4de cla Lo I
Jeie Gy Al aaldall ge eall A by cla)SH Le s Ll aas bl dilalla sl
abre gl Wl WS ala Al paie g8 el Al Ll W,
Aaliall pailadll G 8 Ll hso qanli s ¢ oty sl Jlaall 8 cydialy)
Ol ol G 4 Al cleladll Jgha e Al ) olSe e el
.33;\}5\
Wlie b (uliiy celadl Jlag (e apsing Ll dually ool Al i o dale
@AY mhaul) calinay 5 sall Gllall sld) iy e an AT Clupies sl
s sldall o AV Gaadl W Flgad) dyshayll dfye e Al b o6 (53
0555 Gl celsell 3 Slaliie Ay el A JKG 35 G sl e g L L
SSa jie JSV alall b Lia sasl)

70 e el saad ¢ e ol

1087 (= 2001 cdad) s 23 2 o chymapall Lppyall Ao gurgall 2

30902 <1996 ciyyall dmgill s g yu cdaliall Aghaall 3 A (oiml) sl deal du (pun

Agnalad) Aiprall ) (ypadly el Lihaad) dle Gl ool sl el ve a8 dile s deas gau !
196 4= <1999

14 (o 1981y 14 3aall ¢ pal) o Lady) dgne ¢ oie Cplt Al shensi ¢ uilall clanygi oz 170

13



dLle anlia s agail) Juadl

rolall aggda .3
el ol 1) (6l) (e Dppal) & alald dyead clddy el Jaal g,
opy 4 43U A8l 8 olal) 4liie a5 dinpds Cum e Wl <53

J easlomall (nsSilly (graall S Al Hld s 4ailad Calidig (oS e
2
Caalaia

calilly Ol celsell oLl g Adg jualic dayl (e AS5e Gl aea

At Galiad o ol b 1A L@l s lgailla s (e Balimie S )y s

iy by b sgd ¢ palinll (e 05 e ojadis sl Gailiad 2aaT A sgdall (1
Jaa¥) ) g5

Lnd) A Jid 8 eld ke sed ¢ punlsall pas 3 sm 9 oLl

dalag eldl o mplill je lashis gaadl ek S0 Cua cledilhys ik
Yo EShdl e ol S8 dlal) aus ) Galall Flad) L dadll o)
13 els iy Leina caady el of aays el Gany b leie puny k)
Ciliare 300 L) gad) Al e sl il by WS Ghall e gus

HVOYY

Ol coad) Gl elaie il <120 (a9 (s 2 7 oeca ¢ g baaal) GV s Garadiall o o) 1
543 a 21994 [a14143k cigpn Sl

189 a1 o @ 3 dgyiall delall, Gl panally akaall T a8 leal) 75 ¢ oun sl (g8
ainally Jaall Ay b alewd cald 5 13/.8 8 57 Gl D (a1 6 Lyl s Ll ciales (0 dmns .
. 0220071 L clid (g iy calaadll

16 Ua e ecupmaly Gl LAl L8 ol Gl ¢ LEShal gylie o)
http://wagfeya.com/book.php?bid=11100

14



dLle anlia s agail) Juadl
u\).é@;ﬂ\ ;1.1.1.1 )A\j;j\ Y Q_D.gﬁ.u\ LS ,Jm\};l\ = JL.AAS\ cjdj Ll .
o abaal G culSy (Jopally ililagl) daslial eadlals Al
Lol e s ¢ 4l @y ilgid) dalaly Bt (g AN

Alaad) aggda .4
.24_.19 CAJ) :\*AM) ML&;} D9 l:\.AA g‘_;a.ﬁ\ o :m 1.4
Agleall 8 Jaidiyg L Ag)sal) Aleal) tp A8l Al Alen 3K 2iaily s ladlaa) 2.4
AV alleall dalig (alians a s Lo JSI (il Jpomn e
dpagad sleh Lo dalyy caled) Galsal Lehe laal) (68 O ang *
Ll el
il dade s du)la) taagl DG Al dulaall *
ccmuailly 3yl 1y lay)
A il Calag il alaia) Laya sad 23 gilal)
D enselanlly alall ol ¢l ol

186 (a1 ¢ ¢ Gy sl s Sl clagidl) e ool pall o !
496 a5 zecubll Gaal) Guat (e Cudal) i lsalill (5 Sall dana 0 deal
187 e <08 aladll ¢ Bl jaad)l ¢ jshiia o 2
(16 23] )l Aae GV e ki dgay (e il S e Adailadll (gilmag opall e O
20-19 (= ¢ usS il

15



dLle anlia s agail) Juadl

:adadlaal) .5

¥y Jadl) e ddalsally alsal) L :Aad 1.5
Lot & Vyaghy gl 53l gkl Jo sl . s
Padhall o dailadly agla 13 @bl palay ade by Jaey eV e daila
cie gl A1) tlen Cpeda ) el e ddailad) Llee anisi :ladlaual 2.5
Ayl bl dphain) glada ) Wbl Cangly e ddmall Lally 45 o5,
Sy 4l et A Cag S s Adlaaly Al diad
Alall .6
Ay )il JB allaaly ¢ o8l Glay s B G geall (a4 1.6
o adin ol o8l Alaay Upa e gla tlad sty H(lpe (e LOIS
.5% Lo o8y aiaye o (Ol S

CON a5 conser-vare 4Dl 4lS)) (e 4804 conservation 4ilua 4.lS

b0V ) Jsall MEN s dgleall i 0 Ser-vare (pam ae sl e iy
4l by o e Wl e € Lalg ) conservatory AaKl) cue 18 (5l
21789 ale by J¥ Luip b conservatoire i jedi o cdusluall cubilal

O sl el Lyt ol day Lo sty ) Alen 4828 2gae Jinas

238 AV aad) 5ypm ]

844 2 (04 Alad)l bl jaadl ¢ sk o 2

Ofinale Uy Al Ggians Guby coilall all Csinll i Jialiy asasis Alaa casha o Al
.80 2010 «jlusali dasla

837 L <07 alaall ¢ Giludl jaadll ¢ sk ol A

20 e gy el 42 36 b deVls Al b sl O

94 Ga ¢ 1997 (B e Llially Leilia cleasafi ¢ L) Slall 5350 zosn cObae fia

16



dLle anlia s agail) Juadl
el 2.6

z Gy A8)pe Gllee 588 38 LS canafll Glileal a8l o 39bad Ailuall
Leal) i cppa il illend e Al oS Ll (laY) (a3 masall L
Al 3ae e deolod) alall Ciuag o143d aa & @s’y\ plaall Al 038 &
po i s Lo 4 Lo B0 aladl ) e Llial) e Lluall <1964
Sl Ayl Glaladl §oday)bl shludl Dlaa llaii s S
2 dalleadl 8 ADball Guind cang 3) bVl eyl Jaills
T o) 2as cconservation 43ld as & rlhaadl lgle Jdy Allg ccaag) daualgg
O Srestauration s yilly cpréservation Laiall mlaias o dagy 4l alall Joladll
Opany By (oAl "Servare” AU Jadlly Lasije LadS o i yrall

“ e - i U . . 4
Aee lagile 5S35 Guaslal (paie jaad O (S Jsltie 2 Lo PA (e edlagg
:lual)

badae Agiuldis A Guud o Dluall Gillee adied (Cyaall peaall

bl Aplaall Auhall o adiey A el @ ail)
Slo alaeY) S dlgde i dule i Biy zyalls dududl) e 535 5l)
1) Jalaill o (sl ¢ sl gl

ali ¢ 3hals 4y e Dlally ¢sailil) 06 Cun z Mlaad) il L o
G5 Lo Llle 13 b Shleay Maa 353 aed S oy ol i e
Al 3,8l Glaal e alaieYL

sy LAl jadll s dihe aly) deal daasi Ay olsall dilas dsal LagdeSs (S smpe
219 4= <2003

By palsally (salall Jsna e gl eaiall (1987 Auhendl cilalually Tyl Ghbiall dlua did, 2
) Gl ALS ¢ e s byl

2003 ol cayysilly paall il s @A) Gl dlias dlea ¢ JUSH deall de dohae amby) deal
17 b=

29 Lo (Gl pasall caens saled) de dens 4

17



dLle anlia s agail) Juadl

tasa i) L7
asdlal 51 2y Jall LDy caaye lls o o gl caalias ol angi
s sl W JGl das o Ganal @l (ary A
PalaY bl aasly slel (6f Lasefi cann ca2)

" Al 4K e (3ide "Restauration " Al 4l sl L
oo Wocaleall Gy ) ey o Al sl e 'stauros
cSue ol Cslul pe ueill S (e Jal e culs 1Y) Llaasid

”Q}m}); JJMN 2‘-’.,).'.‘33-“%\ 4zl u.ujA\ﬁ Miad cu\.«u e 4] Aadg ¥
Sl J& @ Jaiiy) Jad L;u_\s <1755 4i. Samuel Jonson
AR palally el o Aailaall Lulul ssha 4wl :laaal 2.7
A lieY) sale) pe canill Sl A5 Allaall

alialy llyg Laplily Adleall adl) Hlels) ) aresill Cargy o Lad (Sa
palads pl) aille A Lald Lo sl 050 o cSayy F LY asal)
oo ol Copay SV e Laliall anla) gl s 8 oy e e gl
Ac s

Sl S el U Aaally Calil) Jalse Caldy 8 dpsliall agyil) o WS
sulad) e 8 5a) Ll A aag A aesall g o dplaal Vsl
e linglly (ygialll Lpandy A dpaasill Capladll CBAY oy 13ag Ol

380 Lo 11 alaall (Bold) aadll ¢ jshiie ol !

fasnssal) (7 Lo gamad) dene deng Sl e paee DUl daad) Gaseldl) (55aTs Anla o e
54 Ga 1991 « jihall (bl 4k )

93 Um el aasal) 50 msa s fia

1964 Aaud g b et sald) A

.05 U= 2006 COPVM ¢ i 2y jsaail aseiill Jladl Jio 2

18



dLle anlia s agail) Juadl
Os88er Cpdll udEal) dsyaa ¢paladlaall Alhae (cpaaaadl dyae 1 ) hliea e
LRl bl o

oo g A gl aglall e ale 4 o sl Capn il (e A3
UL Llena 8 ST 6l Fgjloan) Gl e dailaall douliall L)
sl e @l ye ol Lk

Alasy Bk g ABle L Apla) 4xiglh Clelyal ara il aseia Jasiy yihall
Gl ardl i A8y Liglh 06 o) cany Cilelal) sda (Jualll f lac) sale
aaill Al L dmgar 20y ) AEL KAl e Byilue Bl
Adleially ol LA 3 5ysShall il DU ey o ade LS cAladlalls
Sallaind ) sagall o Allexia) ) aledy

) Ll Aahg e Al sl e bl 1 4 bl gl s,
aats alaall ale e esuall balid lgd cla Cus (1985 diw ICOMOS Wzl

Gl Aaye il @) ¢ S5 Laial) £ 15 (e o masill Sliie) (Sa WS

el (o Ao sane 4 gl el Jalge s Sl Galiy ) ailys e andl cal
Vg bl A ) Al cidlead) 4l ey Gulaall (50 SN e danlal)

2003 din sSaisdl ge olall asesill 3l !

ol (@il Aags o 1 da i1 cliiall asag 1 agmsall GBS 3 (mge deal dene sWsa Gu (e 2
16 = <2002

L)l 55a]) (1998 )sa17 3 38lsall (1419 jim 20 & #y5al) <04-98 (ylall ¢ iV il dlea
A4 23 ¢ Aaasl) Akl iaal) Al d)seanl

19



dLle anlia s agail) Juadl
:ﬁ\M\ eg@AA. .8

salal Qg (g)laaa leren colall By danly slimd (m) & shaall

DA e ) o 8 il 13 e o8 SaEa S Saiag caad) 5T A

Ji am cclilall Ay olall Byan Jaan AN adWY) el a aOUaal L

Sle Ldle 3 ehaiall AdS clalall Gy caun clgd HUad (ggind) Jass gidl)

g5 e ehanall asgde 331 I Cald AV Gl Ll cddlall 4usy dilad) lalidl)

O Oty aliall o328 G pes by ccapaill GululS @bl Galualy 35

sae (glaally & il Glials Ll gais Gliall e dale shaiall asgie
52)lls Aieall s hanally 3ylall @lligh PLaliall Cig ylall i gl

: gAY adgall .9
ol S ) A Aiay 35 ) agen BT L e pan 8 (oY) adsal)
S pe s Glaal Cugial allse o Aplena ) asls ALSE Sl (R S5 sag

3y

;g cil) .10

sl e iy dpaiall cilalsd e Ll jalad) Jady allaae s
S A ditine (Sl 3 o 588 ay apll J8 L ol A8 asl)

LGl elsel) b clealsd) e

88 it deae Arals pfiale 5830 cghanall Blaall o ll) Culluly dlse sl e AL |

A1 = <2010-2009

250 G 2001 gy caaall QS s chaglpall dle toalia ¢ gpanll (35518 °

260 cdusii gyl >

*. Jean Clottes, I’art rupestre, une étude thématique et critéres d’évaluation, occasionnel

papers for the world héritage convention, /coOMOS Thematic Study, juillet 2002:p 04.

20



dLle anlia s agail) Juadl

1 4a ) Abaal) aggda . 17

ledine Jidh AlalSia 3any 3 gl cliine o 4p5a3 Lo lesens 4 8
a4 caaly wlfs Jaai o ailalia) 81K, ailaad Jilugs ailinse 4o laaly
! il

Bluaall 8 ol il alles guaind Al gd Aadlul) )bl Gad) W
SV )y Ay el Al Al paall slis Cag s cadlial 8y cApaluy)
5 S Cligally leaalsas lgadlsay Llis) Cagrhay aall ol (il A
el Claall Calide e ddlindl Sl liasds 13 clayshis s e
Aulie Jisals JaT o W) cilias 38 lass LAl seanlls

Al Shd)

Aadly PUY) —o

Aully Zindl s 2l ¢

teA)Ul el aggda 12

Ol B e dpaldl jaanll e calan Lo JS AU Ll sl
SEY oda il lgdlguls Lilial (oans o copaall sda (Dbl daaill ol 6jlanllg
Op Jeagll dla il 138 iy o gluasdl N Cuilea (e Ll Lila chlalidll
Ganbind) alsil) (e oilshs aaal o Dad clajficly Lydd hasay Leaales 4aY)
Phgalally A8,

150a 022003 ¢l sha) diSe Al dasls lgilias lease s dalad a2l cliad) pana aand) !
Wy (3ked cialially S Ralall dgppaal) clgiibin Byhy lelen Ayl Slall cgglagl olEl) 2 2
8 ua<1972

21



e aalie s gail) Juaadl
OS apen sgd Slald s lipat Al sl (gysll gyl Cije Dlied
W ldaasd o A g 4al shae Gailiad aly din 200 4ly o e ala
salall dalds 1964 olal dgaud) e e adind Ayl sl sl o seial
caalsll g)lanall Jeall Jadd Jaiy ¥ Al sl asgie of e ela Al ¢ ISV
S Ae plias Jib oo 4 @IS @A) il gl gyanll adsall Lad e Ui
Js Aadaal) Al JleeY) o Laih 1aa Badaiy Wy (e A i ol age skl

ol e ge Al dyeal i€l ) Lalg SV degill Jlee) e L

: bl aggda .13
4 puali 4 Gl el Apif aa e G IS Jds Rl s :dd 1013
Moy Jlidl o i Lo sp el sl slag O gl axany (pund 5l
Mo (glare JC8 Al ehaall S ald (pana adia sl il of 35 LS
Delalsll byglay f e iy ) laliall Ciyas o shalil o2 b
Ol AlaT A€ lread adl e VAl il allaias Jasind tladdaal 2.13
058 L W gty ol Lealsa dicana A sy clglaal Cajla e i
Oagiladadl SSH cie gialll sadially Jayl lgl) iy ¢ ylpudy ddalas

Cals el Dy ApaSuYly jeas e 0o G6 e leadse oo Ul
g s L peadlly Jigagadll Allagll o83 LS aags Augll e el

L3kl Gl Glaiall Lysen 1936/10/26 & solall 222 48y aypil) agesyall !
Ayl i)y alleal) asafig ilay (alall 1964 4o Laaul) e (e V) 5ol
186 a1 aladll (Biludl jaadll jskiie o) 2

30 o DUl pnl Gugeldl) (8T Anla o e !

. Le Grand Dictionnaire Encyclopédique, La Rousse, T7, 1984, p7905.
6

5

Colomieu v , Voyage dans le sahara Algerien de Géryville a Ouargla, le tour du
monde «1862p 162.
4T G 1981 cugpm il Jla e o]z e asall aleas cndl) g5 csasmmal Graall o e

22



dLle anlia s agail) Juadl

g lalin Auleal alull cdy 8 elsw saaly allae culd Ayl de sendd
Ll agaa die LD Coall iy b cdglats Lo Laa) cApilie

Slo s piase b Gl e deseadd e S el o
bl dge Jon Condial ANy sagally aall b ddadially dilaiall agililiia
OS5 pginh i (sa 15365 () By pally Gl Gulind Gy Alaliie 3g)lias dagay alal
Zagilad Jelal asill a1 g sl

WDl @y WE na Al AS ge ple seb oyl Lagldye oo U
bee Jihadl 4 palll asede aling ¥ (Al jaladl Hig ddadiye cdals 5yl
oA LS Gl (S gl aa¥) (Sn a8 Y el A paaad Ml G
dal e Gpalll Jaf 3llay Lo 1Sy ¢ hiny) sba ol Zuaal sl JinS Jy g e
leg J) Whawa & Jleial) daili clble lly "l 5l g)seaill "l
N

palll Jua Lo Bllay Juall (e desene Cginll Hsaly Jamy L Lle
allyy s ddayes panll e ) Ly (388 dihie (e )geadl) Si i jiliad) a8
ol by e Aialall dipans Al adipe JS g WHY) Alie Jla ooy By
shaall GalY) Jls Liad cend clgadn 3 5l gl Ldlae jseal dgny i
Pl e hmaalls agad) G Bals S5 LY

@ b 50 S Adhpall s Sl shaua (8 gl de sena puzl
ADLA (e sl diadia e hiall (e o SbaTl)l b ¢ Sl e g
ds (an) ¢ Al Wl Sl L)l el o gransy dldl) DL ()l
Aalll o dlegr Aiip cJgule (JUS ¢ 33G)S ¢ gale o zlall gam Gl

' Louis A« habitat et habitation autour les Ksars de montagnes dans le sud tunisien,
TBLA, M 127« 1971P125.
¢l daaalall @le gadaall (g ,A_D'ﬁj ag)lara Al ‘Lﬁj?\ alidll ol Slae calie cubll dasa 2

21-20 = <2007

1380a Giladl pasdl (gpnla a0 Ay

23



dLle anlia s agail) Juadl

AR gy @l Al el dasdl e iyl Lalll e Wy

Lee comaitally Cpansall n (@ihall sially ) galll 2l fo)ls Cadlial

A oall sl el Martin il #ysall Caieay Siad oY) 85 sl

QAN e Al ad ) geaill ) (pilall call sl iy Gus calasl DU
gD bl

talad) qaiall sl ASdial) Jalgal) 3.13

Jie Bylaall e WY V) e L8 Y gileral Ll daai B seaill o s
Lo LTy Laldd) el DA e 3ay Do de )yl GLESIK 3yl it b 2yl
O s gl b3 G Glilad) 2ol aey Akl 8 Ll syl J8
Gulsa 3ae e lel) Osaling Al LSl Jlal) gk 43alisey 4kl jis juaill
g L Ayl haaly LelaaVly dalad@yly dall sl Wbl Al
Aaliadl Cagplall Zaall Whods §) Wlaadle a2y bl Jalse (o il
gl

Gl oelo Wysla La sl Ledalay wilad) oSl ol 4 sl dlis LS

Fonill RSy ALl o adieal) aUail) a3 celld o Faa il 8 ol Ll

ghpms ¢yl Jaba DalSie Ll s Lallas JS5 3 cdelaall (ulae ) dilia) «led

o A kgl o 1 Qb e 3 aay peail) sjlae sl yeaill 2L oy S
GaelY) dasal)

il am ) JE el Aplaill GlSall Al cllas Headll i LS

oda ye Jll oda A< caladi At o0 Loy Ll JEal ¢ by

' Comminardi JF. Au coeur des monts des Ksours: le Ksar de Chellala dahrania, in :

tradition et modernité.Revue d'architecture et Urbanisme: n 02 Alger. 1995:p 45.

24



dLle anlia s agail) Juadl
o el ae aludll oyl 3l gasd Al LYY (e s oGylally Gl
Ll o dde psane A o s

Blsi ey Lagh Campeal ) aanilly dalyl) oSLel pasall 138 & UYL aaiy,
cailS Glaly Auslll elly @)l alls Gyl b laaie o Jaully Jalgll o laly
palh i Lo 1y Oy Jhall i Gua Jledll ) Ll oda (e A8
Sy udiall elys 5 paiesal) 2 5alls Jagill e 2l 550a)
y9all) 3ilas 9da .4.13

Aglaall JALAN e Lol Badiune Lapal 3ylac o 1Ayl §)lend) 11.4.13

Os skl o Wlul s Anl e 3)le agijlee cailS dgadl (i
o8y halada

OsSis Asdine GSU G laall e G Ol oo Ble SBI ball (o
(oA sl SLall diiaile ¢Bually moaall 3and 483 L lsuls ddalas
el sl geal jal e Adah dagide oSS Glale e oginy Y
A0y daidl)
Anal) Bleall o \gdaghadd b adied Sl el 4 cdadlad) §ileadl 2.4.13
pllan) e Y)Y syl sda (8 i Cus cLlgilly aasall agay 8 Al
o2 Hgal )l dad grladl gl b osydial el plee o8 clldl, IS4
2 55l

158 Lo 1911 . il dasla coyially Lipdl S5 8 Coral) e Sl il 2 il !
26-25a ¢ Glaall gasall caslie o Al 2

25



dale asalia s gail) Juaadl
: ) gl Jag pdi 5.13
toh Lo peail) oLy b Lo
il dhi b dals ' chliels g saal sl adsall laal (|
Paaa) e cline Hsel sl shlee o il cdpmpdall Jalgall
e of a2y dikid) ddhaa s g sl ibias 2y (o
Aaliia e Ll W) as¥ls D) Ge S dae g i gyl Cagiall
08 b oAl Be el Jlojll (8 lealie pasis Lo Llles plndll Alads

Dhadas HU1 f dpad ae
Gl ) Gzl oy dge i Conan S danslsaad) dpmpdal) 2S5 (o
o) A g 3ol Basg adde alliay Lol cdglaal) Agdly oS

il ey Al st ellae) e selu dyghaall dilaid) Flia Clyes (o
ALy Aalall (38)ally e Lindl) 3555 alall Jaladal) DA (50

bane 6 of el oly 8 Ll cAgglall el clinasil) (a
Asmade Clgy DA el 0S5 Gaw WS Jlalls L) clasla
: paalll fpenl) gaadl) 6.13
P paliall (e Ao sana (8 dyshauall Haalll heall mall iy

:dalgl 1.6.13

dila) WY1 osbadly liad) ggimy o3l o bl glSe oo Ble o
)l alay olyall ayss (PR ke )6y My colyall pant (SL]

BN RETA A ORI F AT WA PR FEUS L WS PN [ RN VR SRR PUIIPY. DO
.35 = <2006

58 L csilall dasla 07 2aall SV agae dlne chjleally hendl e lafils dyshaall Al (gdlea e
88 Lo <1968 3iad o LaN) Aashae ¢ jiliall Adhan ¢ ada e 0l ae

26



dLle anlia s agail) Juadl

Jalaally e 2.6.13

sl dyghanall el JS Cije Gua dgliaall juleall (e jgud) ey
O i ¢ L1y (Y] lecal 1aas Aol cad) Jie Leia L damdl sl
Pdiane Jalaes Aahall 2 bl o) 355 WS ¢ oliy 5o sl ulll) )

Gyl Aald) 3.6.13

Ciline a0 Cua il geall Jlad) e sl mlhias Gl
S adull Jals il 6 ¢ Aol sy dplaally e liall Gl clesdl)
e s Loy Auludl Hsal & lEl) e Cany W cleilally HaY) Jals
e 4g Tt 53 ALY Blll Gendl 0K WS Jleal SSHaS Lesaal G u lea
£558s i oMy ¢ Aahiall clalain¥) ) dylaill claall dagy¥) cilgal)
Fhlally g palls mel) (re 3K 4

gally i) 4.6.13

Ay e ) Laal) s L0l daal 4 elllid) api (Ko
Dbad) @Sy Al Shaall gl (8 0)535 Axdse Cavn diaal lgie JSI5 Aysiliy
ldlls 2851 I ALYl g3l Bahay okl golills daadlS e gl sac
Al Llal Caliss L lal liy L cilalbaad) sda Jalaiiy ey jally &l )l

Al cpild I amady Lo Aalals dialiy dale ) i Lgalipe o
Gl e o s L i) Lo gb daldll Ll oyl 4 iamy o sl ey Y e,
Akl o o) SV Gailga) puadd gd adle (5 Loy L Capall) s agld

87 L= 1960 gy ¢ slea s calaall Jlaly DU BT ¢ g3l dama ol LS5 -
2. Rachid Bourouiba «L'architecture Militaire de I'Algérie Médiévalec OPU¢ 1983; P124
bl Galaall U yim dyjed 4SS Alude ¢ Al alle ¢ LY Ayad) (oldie bl de dese
1252 :a 1988 ¢ Sl — IVl sills A8l
147 5= 2015 ,28 222l 2yl oIS Ay, ApedsY) daall @lllse, gan (3 dana .

27



dLle anlia s agail) Juadl
slal¥) A aaafiy lein Lad (@ilagll oda JalST Cun AxiSuy Adjay Aylad

PR

-~

Glyally LAl 5.6.13

Go s A Saaaly i) santd cpiall (p Jiiall dpans 8 CDlEA) Sllia
andl G Jyall Ja caliy e mllaas sag el g o Wl s cuy ) (Sa
J&s Lo lymaall (Sluas ol Jals A€ 525 Ciag) adiiud ¢ ouslially (g5aY)
LS Sanad) pang csus Sl aaally caadie jla ) alal xe dajll @b
Al sms dyis S e Aale Jyually Sally Cudly ¢lgaball ASLally ((Shasa
2 N IS . R [ 994 . R "o, - 4
O Ly il ey By JUH e ) o ol 1y (gl 2 Mo

ji%}i)}]}iPwé)@;um&ﬁeu\obugﬁw\
Al culia) o lawd sac Ayppel) Cogall A1 Mg ¢ g o Caga g ala
IOl cphally dgadall yaall e 481y (Cagaall o o LAl Lia o)lS8 ¢lesl 30l
O shanllS Ll jay 45LERN) W yualic s Lgiliualse clia) LS

o pgiad Cfialll (DA Glligh O ) ladads jaae e U
Syl e (A1 Gl (@AY ahlasl 5 glall )l BoeY) ) ans,
SNl el )l Gia e dinasad 4l mualy (Sadly cd) el

4 . P

el AR5

I, Andrew Peterson, Dictionary of Islamic Architecture, Routledge, London, 1996, p32
67 AN Jaill 5ysu .2
3822000 ¢ Jseae L DY) iy Bjlanll Clallaias sves ¢33y dens prale .
Sl canall DU AN SlaSU ikl ainall ¢ ) coall kel bl cgslagl) ol ae A
A50a 1982 jluals cAalan)

28



dLle anlia s agail) Juadl

ol Leaal (ya (Bihall (e de sana (e dyshaall seail) b Jhiall )6
0 dpmsad cua ST gl e 00 S Cadandly Gl el
P i) 4k @A) QliiaY) Tad wmls sed aadan W cdibie

tdaneal) 6.6.13

Slo pn may ol s cain s Jadll e A 2 AWK AR (]
s Lo s aanlls all ity 330l Ssandl S ) a5y Satally O
paall b leadl ey dae AaS g a8 5L sl s 0o oY) e
Af anlly anaddll ¥ JEd dow o leias Fap I 4 Sl
368 o) 5y Salaally Tl d a2 096l dne 5 Kagry ol
5501l

e O ) B8 4gy e l) Al Bl Jladl Capdl gl IS L
JS o amendl A8 DULL Copl) i 13 ey CaSe Jb aly daia i
oyl il Lega ppaliall a5l

)Y Dlie cudl el g (53 il (golad) ansll ga5 e e o5 IS ey canll el dad gty !
2005, 33w , S&l o, 5 aladl, A jel) de pugal) Akt Ll Uga iy, el daad iy
Aila) lsadl G o lil) dualiy casinall ol sy Talin dage Al ¢ puaill Sl Al el o qansinall
ok el o ciligiall iy Aiaal) Jal sl cgally o Ll Call dlhes (3l il )

Andrew Peterson, Op.Cit. p206
204 Lo 3 el il aadl ¢ elaie ol 3
Dl el B Dy b aaleddl ol g ads gl 1l leage 28 3 aSD) Gl 8 ased) S50
140 = (1988 «adall Jall
29 AN CaleV) 5ysu . 0
poall uasll 5l 5yeal). €
14-13 Lo (1987 palall ¢Sl dalal) 4 paal) Ligd) ¢dysuill 5ymad) 2alise ¢ jale dlaws.

29



dLle anlia s agail) Juadl
taluy e Al o Jpu)ll Jil Blaas ' 2y cmge IS oo cladlaal (@
M:IJA;AS\ c}cﬂ\ & ColS asowdll J}@Ja ‘\ﬁ\d.\ ."B}@.L} ‘SMAA ua)g_” ‘_,’J Calea
ade &) Lo Jsupll e el el 3 a8l DY 8 0 s J) o) G

L) ilead) 5Ll AiSe Jing ML sed caluss

raaaladly daad) G 3LAN (2

A cladl Cegid Al 5l dalud) o aalall dad) Ll Gl
ceala daase S G S cane s pals S O JsE 13 e calieYs daaal
Pdacalal) Ayl QB &8 Lesale aelall aad) OIS

Aead) Asall ) canpl) gl dmie Jiay paelall dadl maal &
dansl S ol 136 draal) dydad 88 o) SN Cus o(p661-750/2132-41 )
Ay st e daalal)l aela e V) Gada Y Jaag Lab 38 4l oSy 1agd
aud)y bliy EO0 A ) seane paladls aasddl G @358l (5
asall Ge gl ¢ galall aaidll 1 aaaldl dua (1.
sty uadll sl plaf e agillay o asdl (AiBgl dua o (2.2

& sl Slgla 1385 ¢ DY) SIS aanill e dismy a JS Enaally ]
Aty Cpally drenll S3a 4y Ll @lagll oda e 3aliy @\;J\ L colcasy el

oy Gyl (gol) alsalls Aalall udlaall 4

i Slials dpaall ve Gl it o]0 Ay e (g0l Aty Faal¥) Baal) ilaal) zlaly Cagyen !
168 (22003 ¢lsali drala ¢ HBY) ale
(1970 5a ) A Lahaall (JsY) aladdl Yl jome 3 LY jama 5 Lapall sleall ¢ ailil) 3. 2
6555 =
3. Denis Grandet. Architecture et urbanisme Islamique office des publications
universitaires Alger, 1992 p68.
4 ibid. p 68.

30



dals amlia s ageall) Jucadll
GO e L) Lhenll Claeatil) 3 lgl aa Y aaluall taad) & e (32
ML sty S5 S aalal)

Leanay 3aladl Eile )y Loy cilS aalsally sabiadll ol Sl o OIS Lagas
i Ll ulS 3 leagys Ll ay e laia¥ly dualall slall dadiay Gled
o ARl 8 Gl @A caals (gl Jal G eyl a cailS s Bl )y SLual
Dl el e Fll) Joi LS agall 2 1) 6

S5y Aalld) Aaludl Jlad) W asls o3 L) Gl adlyy e of
bl bysae il 8 LSl syloaal) iy Gll (§uie z3saS licd
oda Les Wl ¢ Hladyls 5] & LDy dnad) liml e Jla adals J4S
slondl asai€ ling lia agenll 4 o dadin djiie ¢ daliall Zaalall 2aludl
) (S sa Gl Al oS Jl Y s Wagleal aiiy Wlgl
Yy olSial gt e adlal Dl abell sty plady) s ) Ll (genl) aaill
Pasgall g Gl iy el Jleall QB (5 e il 5 5 Yy G
1y gkaly el sgdi (2

aaliall Z3gar Jgf 4l LS aabuall sylaad 31 515l (goull dand) ey
Jsmll 43 al8 Lo sl ¢ Dl alladl glasl JS 3 aey Lad copiil Al dpadls!
b Onalusall s oLy sa (o 622 [l )anadl ) 4ijma die alug 4de &)
sl il Cua ¢ Al Unpsy a8 ol 1S5 ¢ 48l 4 <S5 A\
ahany saall e alulad (£, 100 X £1,3100 ) Aabuall dnype Gk o (gsuill

) Ay b i e gema 00 Al A g8 083 Ly Jaay L el Gashall (ga
Gt el el DY) Jagy Al adsall HLaY Lowillyy ¢ @lld axy 4 Canal Uy

lasae alayy a8 Allall oda i cpilise 1S 13 Ll canly o8 nde o pentll ol S 13 Lo Alls 3. !
s liall s34 2228 s

) <1985 U‘“‘E"“Qi «a 1405 3223 jJ 101 2= L‘)g.mj\ dm:\sj\ 4JM L;A ‘C‘-J)L’J K.x.m ‘M ul.ms . 2
.16

31



dLle anlia s agail) Juadl

o3 G5t e od gl 0sS eyl Bledall ga Al U A bl Jy dime )
o) ) clea Talus ade @) e Jeu)ll Joil Blaas laase iny o))
083 B LS "sedag s

(oAl o il iy Cua Jladll 8 aaad) 13 8 Cpalusal) 318 culS
Sl Jleill Laaaal Jalae & A ciilSy Jail) gsda (e dawsdll saee] cileag
Lo demy L) Cilags SV e e 4] il ccall ) il g )
sae gl amaedll Cije a5 L aladll G dsslal FMENS alug e ) Lo Jgu )l
Slo esaY) peanll 8 o3l vl Al Cua anaegy ualhl s WAl sge 8 CDLa
AGIAl) aSa 8 bl geaell 8 oda & Gpall de (n gee B)siall Al I o
el
e adan iy Skiine jla s aialue (e 3 @3 (,785-775 /4 169-158 )
O s Goe lalaie Y beals (0 ol amess of Jsil (S @l ¢ Tagigs
ALSI 3 st Al s adilhs

1459 dyaal) 7.6.13

e pena b daally Aiale 06 L Wle ddplens clelind o aladl)
P RSOV FURIRTLEA (Rt PR REN RIS (N AR (P JYIRG PREVELS R R
olaally (ol agle Cilile lgd (A CulS i clgingls e Ldillg a5
saall 13 b caalled e goe s Syl slas Las alaal) of U lesny o8V
Clus adde d) lia dil Jpusy g 8 oL dmse 8 (ygalay 15 Dol of (g5
ealiall (o 8 dae i 28 L) amid) 40 Y Al Jaghdt Cus (e
s ynallS 4 jlaxall

457 Ga 1986 Judladl 1y Al dypal) slimall )l & lays ¢ (ye)aTs Jsle) daw. !
07 = 1892 coalilly dpial) dasdaall (Jo¥) ) ccpall asle sla) ¢ Iall aels .2

32



dLle anlia s agail) Juadl

ccapiall cpall il Al 45 el 1 el <3 Al aane sd Ayl Ll
Gl b Ayl oy dalall Aalae 1oy i e dlead) e 8 Ayl
el el Ay el laline dpuls ddail 331 lgmaa Gl Caldlly salally
o Wl el s ¢ e Yy Ak D Aagl ashsly Dalaall sl i e
Ll O Dlall ) s gaed ) Apalall  Adlad) gl Sy Al
Ll eyl seal lpususal Le ol Ll Fopmall e Lgassal 40308
O cinl) sl 0 e G deal lgasugal L2ea)

e Al sda gt g LY sl JS U Leiband i) Ll Wl e L
o il ) Alal) Al ie Al die) s Ay Adlide Adhaa U]
ol O dihies (anll Grans pal Jieo ddlide Bhlie b gyhall Gl
Lt il uld e 3yglae olaly g Aliyg Ly calais Lol YL

233 Ly il 13gd slally 5yliaal) amliall o 2a3 (Gaw Lo DA ey
ol Gt o geallly Jhadlll laline 4 S s ) G35 Al gouage
el bams Gage (o Jona La bl ey (3 (- DUaal) Cun (g Calids LS
Nioay WAL jrae Gald Jaahy zg)all byg pia

' Daumas m.la grande Kabylie « Etudes historiques . L. Hachette, paris.1847.p60.

2 Margais G« I'art musulman.presses Universitaires de France. Paris<1981.p7
21116/2561 daw 5is 2 1078/a471 diws (s puda s)y5 s Ay . 2
il sels Lo O A Gy A ) das JNLAIL Cagpedl
coned) Gl Gl JNA Ghall B ile
Agglilly e Atk Aipaay Aadiia Ayl opd o 315 Coprally (el Aipnay 3hsal) (g5l dandl aasly giall . €
odeal)

33



:djiﬂ\ M\
B dlandt e a,ly digh N ds Ll ailasdl

Ldjgall Lailadlly 4ghl dde 7
L) Al B Ak . 8

slall £ i (985 .9

LY Alal) B Aghyl jalaas .10
LY allaal) e dghayl) il 11

slial) Mga o Lokl il .12

s
slall Hlay dalgiy gead) DA s 1
nl b

14 gl 1t AAlial) culuyall daaf 2
Bjlaadl By Glady) (Say ¢ liall 3
Lshy g1l . 4

tdgghll uld 35k 5

3@3\ L“,é :\.IJEJS\ JJL«AA 6



4 allaal) o Wydlis dgh it LAl Gailadl) J¥ Juadl)

-

g
sa¥) gl e lSa Y Flally pailal) (8 Ll 150 dpgal) dglall caali

hiliy ccmw e ddbad) GBS jalae (s 8 elaY) Jaladl llicly
JE & et aaial) Jia il el ) d8laY s celall Sl ) dgsa dashays
sl ohEa Ala 8 s il G WS o) mhan s e sl g lasy)
Al Cladawdl e il Glilee @b o 4 3asall sl L ool Sy

Alling g clgll B A e (5 1 LAl e peilly g5

toad) A s lall Ly aalgis gead) DA sy 1

&V 50 gliy) Je dpmyY) syl Juan Al ddal) Gl s gsal) G
o leie US oy o (S el sacs Gilall elsell e Wil S5 a5 oIS 60
Sy Cpmg i) g Al bl W el 48 e Slaiie las
G (e %99 et Lo el oda 05S5 (psnSH 2T s (s Vs
RN

i Ll 4 Jay Jy kit Galall elgd) e gsall DR S5 Y
el Dl dsa A cabians dgsha )l adde mllaay Lo ol colad) Slay (e ddline
Levic ¢llyg ¢ elsedl ()5 Adan (0 Y04 sasy )3y Le ) las Bagane GliaS (e 65l
skl beadia o lsedl (58

) el AiY) Gy e aal) e gsal) G 8 e L)l ac by
e ) AlaYl dlshll ddsall Glagall G palaid ) ddla) sk 2
aaall 4a8y 45Y) Gla 4 Leled ABad) sl 8 saalsiall 238l dlall o sal
oAl clyy S Lall,

66 a 1985 cigym 3l cdaliall Liliall Jsal ¢ il ol ead aus s !

35



4 allaal) o Wydlis dgh it LAl Gailadl) J¥ Juadl)

e1se]) o Aashayll Jaliis egpball Jalill cillee 8 g s lall iy caly LS

A Gapn gl Adl el 8 oeld) i aae gy gVl mbag

Liluall cillee Bk e 4l € and Gy () e o Akl cilatad)
Agapdal) ¢ Ll 50 agle mllaay Lo f

tdggha 1t AA L) cilafyalt Laal . 2

WA A Gy o 3 Y L dikic slie olasy daaslga duy xe
celilly (Adailuciall HUacYIS dgliad ciluhy gy ofs cAilaiall o3g) Aaliall Cag kil
dusdyas Aondand) cans ilislal) b Lelalis ) mdand) (368 bl linst) dagila c3))al
L A cdll Gph ge 3358al slall LS Cluag 45l 3 4558l Ak
2 lly Ay adad) s

GO s dpeill (gylaall Sl sl ana b Ciglall sda JS i
Zaaniall slall ana GOy aulil) slia (3835 (520 B5 a8 oliall Cguia
Sl o Sl Cippesill ana oy cdilindd) dad) Led] DA L gal) asliha b
V) gl A e L mbaud) 13 it lag b dahaie mhan daaglgyas Gl S5 g
et Aliae ulS ) llis pgl) Aidaial) 25ud Al cdalial) Cigylall (e JSI alSas)
Aol ale) sl yasglls #lial ale (g Ayl Alal) Aagall 528 ungis «Jd (30

e Al a8 ans A S S aaliy Al gkl sl o WS
odg) LandiSy Ll LAl Cagylall (ulSas) MY Sl ofy ga] ) dalai
Lo 138 cclilal) gaid Lbis 5f Lla) Tae Lse el s Gpaliall g Bl (S5 6 5 0 Ll
skl dal e sall o Dabe Bl Jinopsn 58 ) Sl elasl) e i

' Howard J, Critch Field, General climatology, prentice Hall. new jerssy. 1966. p37.
2 . Mather TR, Climatology, Fundamentals and applications Blacklick: McGraw-Hill, N. Y,
1974, pp 412.
467 (21980 (ol ciypall Aagill Hly cmpdall Adhaall 8 duh il o deal s o ?
40 Ga il rasall Lalia) (lihaal) Joual ¢l ol 2anl dp o

36



LAY alleadl o Wayilip 4kl Lalial Lailadl) ) Suadl
Al e cosnSl sl by oLl clal) DA (e 2ok ) il dlee duald
Aahaall Aalidly dpudlll bl G Guy of Fldl Ao dal L 4l
sahe¥) il el Jolall gy B Ll G paly G cSilasladly
il Gagplall i GlEs) S Ao dal aib Lo ey Jdabiaal Al
S Al S el Al EVL Glie s e S Y alall 8 daliddly

24 e
gyland) (89 Olead¥) Samay Fliall . 3

aas o ol U8 L il PlA daadba) sl Gyl Glaa e a3
Jsla & ey cdialag dial) pe Ll caaliy ¥ Sl <) Glalie 8 Lbal 4w
Allyg clgma aSilly Lalidly dpdlall Cag hall 3oud o il aadll die ol
Al Gaady clelalyy deud) sball Al ey Slae sl o dals Gadla ddadiuly
Sl z3lais Glasaa’ (s asll Aplerad) duxigll clde S5 Aiglaally dal)l
daulie CalS Lo LA dilaiall 3 dglaal) A0Y) Ssally cmia Ally  Slad) olus)
Sdihie JS 3 skl Lalid) gl Ll

ol SUERL all L) (Sue g 3lai prenal die (gilenal) utigal) igs
Jala dyshaylls dyseills o )sed) Bylas o sudall dusyay dlially Adaall Aol e o Ll s
syl Jie oSl el die o) dLalel)l JSLad) ) dala) 13 oLl Cilpan
il o L) (5 08158 et J< g (Sasall s ¢ gl Capaally sluall

S il Lgigh Lo i 3hliall 8 oSlusad) el 2 3la apanal Calidg,
OsSE Mia AV dalal plal) Bl lgd o6 Al @l e Bl jUaeY) (he

! Mather TR« opcit « p 5.

OB Ao and fuale Ay (luali allee (e duhy i) Aled) e dgshyll k50
24 4= <2008-2007

3 Olgyay V. Design with climate: Bioclimatic approach to architectural regionalism,

prineeton university press, New jersey, 1963, p190.

37



4 allaal) o Wydlis dgh it LAl Gailadl) J¥ Juadl)

of T T olviel) L o dasl s B A W oJSal A caiud)
eolsd Oy AY) pandl e e 2ol sa)llly At Ghlial & Sl
P oSlsall Jgaally dsadll 4adY) (ho Jond HSY sl daly
Ay an e lan Al Slud) (p<8 Al plall Ghiadl 8 U
oigall ) LS P (g Jand Sh Gl any i i 585 Le W Lo s
Agalsll s (sSlalat) laals (el ol il sl Hlial o Jaxy (g)lanall
Caglall gsiig ¢ 2Lyl s olaily dpeedl) dadY) Jabse Ayl L lldg A5l
Ol Asalall
ool 4 bl Jale laysn dggdayl) o it Aalay) ol DA (e
it WS el bl (cand A8LEY) Cagylall (iany 8 550 dpaal ClSE (Aalidl)
oand il o Aluall S il Gillee 8 elsu (@3S (5AY) Glal) (s
Lmidie g aall mha (e S Alle dyshy culd L 3kl b dadlgll Alled)
Ghall 03 Jae 4y ghyaall hlidlS
:dagh)l) g1sil . 4
b Lag lpmnals (S igeall dyshll e e g 1sl sac Gl
:dilhaal) dyghayll 1.4
el Hlay AlSh daatg celeedl elall Hlan) dgaal) sl e BHle A

Aallall 5 A ) Hlaie & o ccnSall iall L aball Lgie sus slsell e Cpme paa
Salall slsell e agaall sany b

37 G bl wasall Laliall Lahaal) Jsual ccpiml) sl deal dps (puun !

26-25 Ga bl gl ¢ id s 2

o O LAt ally leall aingis plgas B ale b Oensally Caplendl) ZoMacal die ade (3l L 3
s o

196 (a «3aball gyl oaaly s Jpiadl de a8 dibe sl dena . f

38



4 allaal) o Wydlis dgh it LAl Gailadl) J¥ Juadl)

e gll) A9l . 2.4

e gl) aighy 08 el Dy e 100 o (ging elsedl (e pheslS O
:L‘?Jtms G 24_'1}'1@) 611610

- el Al
c«}@ﬂ L"ASS\ Laal c\}@J\ s

Oy aaa L Jid Allg cAS)all Al Copmy Lo Gfialll Gamy aodiy
.LJ\;!\ cb@.ﬂ uA 2\_\:\“ '5.3;} dﬂ ;Ld\

rdgadl) Ligh )l 3.4
Dl e Aygiall Al Ly sy claladinly legud cilalladl €I
O S Al Al ) e Tk 3)ha Ay B s lsedl 8 Dlad Bagagall oLl
Dl Ala ) deay S Ll syhall dapy el b Leles,
alads) ez J‘\ e Ll JB.) Jaa L,’J.:- ;\}@J\ J\JﬁA L;:A 'é)b;j\ 3\;‘)3 )333}
Candi) 13) el Chany Lt celsell dannall dughayll e JulEll e 3)hall dao

i )
2. Blair, Tomas A, Weather elements, text in elementary meteorology, printice hall N.J,

1960, p 46.
231 e <1946 aualal ciuasts sl cdene dela dgana

39



4 allaal) o Wydlis dgh it LAl Gailadl) J¥ Juadl)

laland) o leie el olis Gulll o o5& i) Dpghajlly @ihall da
Mo clland) e Wilel &l Loty Al

{3 Aslealls ) sk} e s

e )l days die el AL Sial) sl
100 X = Jpadll dygha))

skl uld 3ok 5

O 0sSh Dles 0o Bl s Jies Saadl Cipry Dlean dusall dpph)ll LWl
Gad Jasn s (55 5)dle sall Liajma Laaaal Wi Gum capba Gifasass
Sl Ll e dakid AV Glesell Aeld Ja il g 8 celsedl Bl
Opiesa il K e pladl dapy Gulig (Jlall

dd o dians Jhally Qlall jiesasill Gihall (Jags o @Al Gl
(01 a3y JSall) . gl dygha )

Jind oS WS ¢ Jlagymed) anl Cipny Sleay Gl ) dg5h))) Ul
Jiaad Jlaw (A p€ et jela a5 cCaliagyased) o DAT Sleas Al 4yl
b lls bl (B B o adiad sieals g lol sae selay Aughall (ulds
(025 0128, Zaslll) GLa¥) (oany 8 adaie sl dasusy L) el il

CsslY) Alandsy e il Al plaad) 3 ey diplay skl (s
L @llia (02 a8 JSall) oluall aanay g 5U8 ddangy g3l ¢ Jaliiall Calial
i amy Al Cabag el Slea ase G dady el dygha)ll uldl Hlea
(03 8, Jsill) Gliisie S dygda)ll ol Ll

' — Blaire, T.A, Opcit, p 47— 48

40



L) allaal) o Waydlig dgh it LAY (ailadl) J¥ Juadl)

. .~....®_
\

la 5¢c

Lolos Jadme sl

EIA ol bda
@l

Qus¥l gy 3] bk

&2 JIN /TS

1 3—gl claodl sl

o gkl Qul! Jaliial by JAa5 102 aB, JSAN | Akl (el gt S asy 101 aB ) JSAY)
i patly Al Adpdal) Jaaa oo M (dlall 3l gall | 3 3gaY) aladin) Adudall taaa Ge DT, yiag Syl
2602 8 o (i paly (... )4 skl (uldl

41



L) allaal) o Waydlig dgh it LAY (ailadl) J¥ Juadl)

Aggili Agia -4 Agewipll (Aalgll) Ausadl -3 ol -2 Bl Bua pdga -1
Juay ABE -7 g gl Agasdl ol g0 sgaa -6 Aewil Assdl Gl gd sgaa 25
alie A0 Jeagll pali 9 Al Auall Juay B -8 Ak ll Jidlg

4y i dhay, 11

oy ) Ay gl ) Gubial (s JS 103 pB 5 JS

i 2y (Measurement of humidity p09 (s &

42



4 allaal) o Wydlis dgh it LAl Gailadl) J¥ Juadl)

: gall B Al jalas 6
il ddadl ) dgmads (e Al jalias g

olaall jaliaey Glaiy Lo JS & dppdal) Lghayll aliae tdagdal) jaladd) 1.6
Al 4ok daddl e e e leg dpaglall
Slo Ly iy Adall AL 4l el Ll L sl :jUadd) (i
adagin dlee (g ¢ pally Gllal) oLl lay IS Aai Caany A ()Y plan
&) e ooy Al Aaphall bes Jadlall sy (Says ¢yl ol (S Ll aeliall ¢ selly
PR &bﬁ &5
«bac ! il .
+ bzl el
LDy dadluall
hall daps s8 ladie seliall elgell 8 oS8 Al i) e plaall oy
Al Adga (55a0 A% Agla ALK e bius Ulaly cesidl (0) jaall o Jlef
s L Jsaip 6 lsel) el deats Alall oda g ¢y 1 sdan ()i 535,
s sl 6 e ssing elsed) (Y dApmaa 068 L We UadY) ol
Jas Ciaea (mes gy el Sl (mea Biga s bl 3 sy o3l
C02+ Hzo . H2CO3
Ayl men e cldl egin + snSl ) b
Sla daye o el Adasy ) elged) daja (midn Levie ABL ALY ) Al
OS 135 % 100 s elsell Apnnail) Zugha)ll ()5S Ladie IS Guaayy IS

cesilly Ll i)y Adee sl deal t i ) Sl Ailaay dsell LaglSs (Shg gmges
.96 = 2003

43



4 allaal) o Wydlis dgh it LAl Gailadl) J¥ Juadl)
layaans (@IS il aul lgle By rall L dalie @hd 4 Glay olsel
iee i ) Agsall Jalsall Gadlin L glad) laa o da8al) ~ ) @l
tol L adly lladl il

cdel ) acli) dain e lgell 3y oy (mlissl @

Sl g iYL yhall las e

A o o geall hiall g e

e 3l £lsgr 4l 51 80)b podand Caday el il e

o DAl sa Le Ly cLlall gl Gliila 8 sa Lo lgie Baae jallie calsily
il 3 35S smsal) gl sas < omY) pha o L ey ) mla
Al Jas

o LS celd) iy IS e helae Liad Laas 1gsad) gially gl (¢
Ay elsell (s pe clelad conad) (e A plandl 5S5 Lavie 355841 mdanY)
oY) gyl iy e @y IS Jasid cgsal) gl g dandandl) # L)l
Sl cslei Sl elegl) Aida e ST i)Y mhan 3jud B Ao py o Lnil
) s csaill At (90 Lo ) (mlidi¥) 13 ol 136 (lgdiha dad Ldas
e ST Bl daps Als 8 a J e il all Ayl mlald) e
Aays cailS 13 bl Sf Al A V) Al G aia JSG e 5l gsial) juall
Zgsial Jauall dayn e Bl 35l
e B3sasall olaall JS & c3lael ol ol Adall) oLl Sf iAdgad) sluall (o
Gsadlly dpaall cilehall oluad) oda Sla Al Alall & (ST dpatand) 3,0
Selag Al delisal) Sy dabiaal)

', Blaire TA, Op Cit, p 25-27

.208 %) ‘é.ﬂ.ul\ @_}d\ c:\.vl.\:; ‘9.\3 Qasna @3&2
21 Ga e (gluny) dahas 2 7 colually Flidl Jle el jals Jlea

44



4 allaal) o Wydlis dgh it LAl Gailadl) J¥ Juadl)

c@.ﬂ.\:\ cjl.g_j) Ga_yla d&..u UAJ%(\ c.Lu.n UJ.:: )}@_L-J\ :LulSAl :\_\.\Lu\ °L'..'°ﬂ}

Jual e Glumyd OB olla ((Adhde Glpis , HUl) L bl JISEL, (s
sAalll) oLl

Bl Gleel ) Aabaudly ddsall ol zols ddec a imiil dpmp o
Apaaall Gl e dua)y)

csal) el iy (IS 21 4 ey Y ALl o) Jual () dpm g o

Sl S phall dadiyal) dnblll Leeld) 5o Zalall) sbaddl Jual o dpa i o
W el iy Sy el e e a3 ) g ued) eale e Blsd
A Asbeall Cen F L e le ) aas e Joa

K 3o dalall) olual) 34

Al lida Gy Al ey Dt A gl JLal .

s gl Aushall ldle llaay Lo f dpenall duglayll

o) e g Ayl JSE e as layill slall

i il can Gy cgiall aledl Ha Al sl b Al ol
ady Lo Blaayls o W clipal aluall zga (i dall 4eil) dpalall

elall jall Bl Ja) w

Jaly yeay 38 o2 Al Glebiay doaiall giiall Jiey calall JSi)
Bl A8 Al el

Dl (2O Sl e 8ynS GlaS 4t Glilee PlA Glall 7 ke 7l ola (o
p3a cand Ailal) Al 8 oLl Glia (e @l ) Adlza) (Jlll 8 CO, e
3 e ama 3 bl 13 oIS 1Y) Lo Vs el dglery i) slade die dles)
led st Al A50al) dplead) Ll sy V) Al Jals S ol
sl

26 Ua bl gasallleT ali Jlea !

45



4 allaal) o Wydlis dgh it LAl Gailadl) J¥ Juadl)

1Ay i) Aaial . 2.6

P SAL Gadis eyl calisa byl bl 8 Jus

DR e ol Cun ) slall Gy pn i) dilee o Cum sl @
Seadla 8 sed HSA Al clall K 4y oWl ¢ gias COy e ol
Azenic Cylad

055 BAY e Adbida) ailaa)) 4dlas Lay U Gl Lo:eluall Llall e
L) i e oS Lal) Cilias Eisla el Lgalins b Al

e 15 oda 0sS5 Alall o b toliall ayys Culgiy aaall Cipall ole @
S eianll bl o 41 Allaall Jals Lygla )l jalias (e haas Gyl daiay)
A V) clidall L) Lgse e lall zgyd s clgiall odgy it Caaa Lo 13 all b

tAalially Ldjpat)l (ailadlly dygh ) ABNe . 7
:Agd)aal) Gailadll 1.7
alay ail) mh e gl 2 WIS Gaids shall cilags o aslaal e
G Aushyll Glayy gl U san Lo 1y cdglall Gl iy sl b
Dl daliy bl oY el alal) o Uaall culd lalial) ) dilis) Clads yal
el 3ya) CalSsy Al clilee (e JESYls HUasY) (ila 8 sl
oo Agshyll dayn g lin)) (e L Alad) AplCull 286SH <3 Bl il
SA el A D

!, Jean Coignet, & Laurant Coignet. la maison ancienne construction. diagnostic.

intervention. 3°™ tirage eyrolles. 2005¢ P 111.

46



4 allaal) o Wydlis dgh it LAl Gailadl) J¥ Juadl)

rAdlial) yailadll. 2.7

o) 4y i Lo Aali allall (e ddlida) Bhlial 8 5y all dajs g la)l
38 ae Lglad et 28 3yl syleall o) aladl e dale Gila la Flie (e Ayl
faladll Zadl (Ol el couad (g daphll o8 dpi e Glldy L)
pRliaily aiifiy (Rt dgshal) ol oS3 Gaw LS Ball daps gl faslay)
g 5 e ) LS i el ADle g dglayll GliS, ylall culay
WDhe 4l dllyy Lo 5% skl e il ol # ol Ll W dgsh )l cilay
Ll iyl e = Ll alest Ly

5 Al B Agshl . 8

Aokl of a1 bl e i ) S aal e dglayll e
i AEY) gy 8l 1 Eiall el d8l) Al Aleall L oaalss
Qe fimgs Clafiadl sdgd Al sally Glai Ayl oY dmaa e ma
odae AL el @b Gliady e Blall Lga Sle e dash)l)
R

bl alsall e paddl Bk e Al g)ga (B L) Sl ) olall Juai
Sl e A QS Bk e dgile Bhpa Bl QUadY) sl Jal
A aluall Jals dgasall ladl) CESH

Sadl 8 hhual Gali b gl Jalsall (e lid Jale dyshall (4S5
Pl bl e ol iy of A ) 5w o dadl layil syl
aales Aigzall (il (Bl (Y Gagadys alsie s L JS gl gd
e Aaled) ehadl (IS laa) e ) lele gy el dlge Liad A5kl

83 a «1994¢ il Jla o1 Lo el slaal) il cpal aa !

2 Jean Coignet, Laurant Coignet, op cit. p 109.
cCaalidlly B delall Ayl clggle Jlially clgiilia dears LAY Sl s i Olee s O
01 e (1997 (s ¢(iad
217 Ga oGl gl (Sl gimgen
20 Ua el papal clgiilia 3y Leblen Ll bl ggslag il 0 v

47



4 allaal) o Wydlis dgh it LAl Gailadl) J¥ Juadl)

Ganiie Plad) 8 alud) @5 o) oSa skl b (AT dea ey el Sl
QU cldee S5 5 lells dalll ol Sllee eha oo 2OV ) sl
Dl il el s e lsl A e Shad) 8 dghayll JISE] 065 ccaliall

Lol e Sisagsiaal sag (04 a8y JSEN) Lyed Jaiall oLl cq Ll

Al @S dlee e sall sagds o da all AN S e ke e sl
DA Ala g o amy ccapall JAT 8 JH e s5ine gt WS Polidl) Joad
S Al g bl e cilieliae Leie Lany clypall oda cCapall Joad 3
@ s Bhad) 13 i el clandl Bh LAY ale e Sl ggiaadl el
%40 ) %35 e of Ayl bl e Alggaall dglaydl Judl) syl )l
oabed) gt A (abal Jal e cul€ 2a i) Slal awei lis o

il

Sigli Allaidl) Sy Jli) gl

S Alall el Al cdaagll e dghyl Ll alie 104 KB Js

—

. Jean Coignetc Laurant Coignet « op cit « p 111.

(3]

. Georgio, Torraca, Matériaux de construction poreux, ICCROM, Rome, 1986, p 109.

W

. Revue de I''COMOS: humidité dans la maison: vol 7. 1970« p 33.

~

. Sihem Guenouti, I’humidité dans les batiments, CETE Ouest France, 2011, p.21

48



4 allaal) o Wydlis dgh it LAl Gailadl) J¥ Juadl)

pelall g 0S5 .9
On oS3y cAilbadll Aad )l cans Lo (] Gt e el egin oS
e b lig i<l 6 o gsing s o) Cum a5 Gangyuell (53
o Apaalds daly aad a1 533 G sy (s e G saedly alald
A0 ALl Asbeall e cpm g y28 353

02 + 2H2 _— 2H20

DAY Al B Ayl jalaa .10

tor (05 a8 JSall) V) alall Jaha dyshayll jalas aal

G (DY) Cippesi ¢ ana Cipen ccopill sl lS4E) Lnall Glapall @
gl clyaall il leag Augha)ll (5

o GeY) andl) 8 dle S8 Ayglall (e gl 1 sy cdpladll cNlagll €
Usar 33ene aad) 4a¥) s 8 ciluia)¥) Gligine J) desi Lo haliy ghaal
Slo o lehaaiie 8 jelail Loy slual) phaal) (aiar GlaeY) Caypal il
Pl agmall (e Al dyghayll (s Lagin Balal ) ga5 28 IS5 sacldl

alledl) 3gagl Bkt el paldl) Lauls dyghyll dgnn 1S5 ddsall bl €
a2 Al ¢ UadY) olie penil Aagis ) cpdaie ol Al e (gyme e 35V
ipalally eluall lkiall o8 ey el oBa) ) el dlse cilebie e
gl

Jr pals IS e lall 1aadl Y Ladie 13a i<l 5yala e daslil) dyshayll @
A om @l sl A ppallall oda aaty o gylan sy Je gaiS dadd o 01 2l

!. Georgio Torraca: opcit « p 4.
.102 ua bl @_}d\ cOlyae i .2

49



4 allaal) o Wydlis dgh it LAl Gailadl) J¥ Juadl)

Aaslil oLl Sligie IS S pend Giybe e Sl L0l 8355 Bl elsedl B
1. . . Cfl e .
. CJ\...JA\}U\ (e LA_):\::J u.ns.\.d\ u_al_\lqs: e

dysh M) s
i jshla 0 O paad) o Al aaal

_la\_‘\
z _)\.‘J\
Al

> Nal,

Jdaial
\]
Janal
el

1

bJ

0 @

Ly claidy by 1 § pmioia il 2

[{ ©
w

roe S A bl B Lighyl) alas 10548, i)
Jean Coignet & Laurant Coignet. Op. Cit.cp 111

alleddl Jala slaall e Aailill dygla )l cdyshyll e gl 138 e 3k
Ciles 35 Lo 3 Gl calead) Aol cryllaall e il oLl A Y)Y

!, Jean Coignet & Laurant Coignet , Op Cit., p. 111

2. Idem.

50



4 allaal) o Wydlis dgh it LAl Gailadl) J¥ Juadl)

(4 AN allaal) o dygha)l) L8011
il Sl 1.11
& 55 leman aill iy HUaals dndand) sl Caguia (& il
gl I olal) Qlle 4 gom e AN Sl zlay Jal old) ASa
VD O 8 obal) ASya (o LaS cdaliaal o L) alge Jaly Clsmd Chgan s labusall
die Anenial) sbaal) ¢iyshll Cund Lo cilsad jseday o) ) ) (sa5 8
L Ol dpala i g 5l pe (155 pie el
Lalall Slahll e Jagiia Slaa) ) olald) pany b dash)ll g LS
Pyl dyslall Ay 138 ccliBil Gypang Jlai) ) clidal 03g aday Lo
Al WA LS ) sam oliall (s Aiaddiall skl Aually Wl
WY A ) dila) ) cligh 8 Jladll L)) san dudia dagi odag
EAPTRAPTIR IR
el LAl 2,11
O AN Ll Hlas G Sbesll Jel@lll Gpaa e aelid dysh)ll
sl Plag ¢ AY) aadll ClSiay paleals #3) Ga elsgd) leleny 1 i)
GliggS Jsalis conall e A (sam ) a¥) (Jlatiy #3Y) kit skl
caspadlSll auS ham ) 6 sallS))
padl) Al o das cdglalul)l alalid)l 8 salin Ailesl) sjallall o3a
Sl o Aaland) Qs 8y i (B ays s cashall byl A sl
A Jlia ey c0)SD Gaw LS palall oda dallaad %40 J) 30 e 32T duay,ll
G Lpadlal) hlal) S5 5ol (e aniy s sall 8 Culil) s gl

e B Aaals BV A gl e BV Alias aiafi 8 dude il cdena galed) de des !

173 U ‘d)a.:d\ c«b%_)
166 (e bl gl ( U seall de dene cdiae sl deal

i el

51



4 allaal) o Wydlis dgh it LAl Gailadl) J¥ Juadl)

Gl I (esd aall) clisylSl Jismd e dileS aNad o
sy Y (Gundl)

NaCl asasall 58 mle Jio bl mhaul Jdo ~3) Caup i LS
Gniyall Apalusall 13 Aualing o lal) Al 2l WD) e el Jala S <06 J<al)
OT a8) Faiadl (8 (e o8 LS dilaal) Hhainly

100

1)
J 80
-

4 60 3’
S 40 J;
— 1Y
: g
o 20 <
v -

0

2 4 6 8 10 12 14 16 18 20 22 24

(ps1) G0

4 gha ) il g0 il ot (ALK 092) NaCT b i slall Jadlall daai 4 gl 101 ad) Aadial)
(2006<Lubelli quua) Aol

.179 Ua 2004 ‘LJJ.\SM?\ ‘Lﬁ_)*“éj\ :qun.n caaliall u5} _)Sla;l\ ralc cu.ujjlﬁ ala é‘) e .1

52



LAY alleadl o Wayilip 4kl Lalial Lailadl) ) Suadl
teaslendl S 3.11
@35 Gy LSl Clyhadll sedas daghayll Jady g Saall daliall 3045 oo
Aggeanll Sl Jlats laaY) o )
tdg phadl) Ly sl (i
skl e Al bl cOe il eha e LSl g lsl e el Al
iy g aleal (68 ) WSl oda (5055 ¢! dygunal) LleSH Do lill) Lals
coabaa) od il Al Aselall 2Ll Slge Jlady JSE gie
ralladall (o
Ghbial & o dugla)ll s olal¥) L elill ge Shainl Gilladal) aales
Al s el dse 3ae G calladall Jadan Lo Wlles o Sanl) a8y el
sl Jlaty saaall s
@il (£
Slo b 1sa et cclphaill e callakll el oy clasl) il s
Piaalal mland) Je bl audiyg BV Al
rlaiiial) qullala (s

o 1 Gae in i) dge mhand 3 W lladall e g )58Y) 528 Chaas
Ose o) i) Bl e Ayslll xhaul) o satl) Calladall e i) 138 Juady
-yl
llad) il (a
Gl S el Jie bl e gl s san a8 dysha )l Jady
oLl Glgia JA10 la)sda dad Jady Jlall 8 ) Caaas
L eSHlaal) El 4011
S 65 Gzl e (J8 Abay oSy LSilSie 10 dgshal) Cuaas o8
AL cllee adde sllay La gl dushayl) gl llae any dualiy clelSly SEY) jas

!. Georgio Torraca, op cit, p 49.

2, Ibid, p 50.

53



4 allaal) o Wydlis dgh it LAl Gailadl) J¥ Juadl)

b 55 A5 ¢ el (uall) i Jolgal) Jasl il dimpes HEY) e calaally
bl Y 5l Gl s,

ibasS sl SN 5.11

ted B0 e Lo i Lay Apsad) dpall dsla ) (1

Dealy e Ll Galiaial Jabea ozl Ald) (gginal cAyshll (ssine cauall dpals
i) le gl 3 lgiads lpalsd 3 Caliad ALl Galdl) qglad) gsinal
APUIS Dualua Ll psaall L dad ol ) Jeai Cua eaalls laad]
saall Ayl Qs o) Laadly gl edeall B mpias elaly Al
Hsmmsall ¢ gasl) Tl sall Ayl dygha )l QAN pa Calidg aall)

2l 5yl Ayal) Aysa y Copliall il (o

o2 Jillas cliyad Chamys capdll Cilighy Aiges Hlaal) Jaly ZLY) A3
23 ol Addee Tag s, Al ddee Tasl Al ) la ) #3Y)
dae nge Clagiia o salll 138 4any Log sl Gl i G yaid 2e 2 Y
Dsel) skl (b aay Jlaall 8 Gaay Lo il maland) cali Yl
O 1929 538 LY i cxhaudl o Sl anall culd (Al o sallSl) iy, <
b dand Al ) s @lldy olall dga ASall ) Jas 28030 Z3Y) S
GliS Jie aie il o mladl el 43 I8 231 o ldly sal)
0555 (el ) asaallSl iy el Gl (o BaaY WS Ll a s
Gllyy Adimal) Bhlall Als d Lhie 3)hally esall doapeall Sl Ala 8 558
A Gllee lanY

0 42l Amiiidl A dyshyll 588 (2

130022002 alall o] Lo i) colina) aagi e mge deal dena !
cSL sl b s Ll dlse Jada olial) CilSs2

54



4 allaal) o Wydlis dgh it LAl Gailadl) J¥ Juadl)
DR ) Ja e ol ALE ye s Glsdll AL ALY 73 g
2ulSY) g ) Al dlees Jalse il mdand) ) aladl il oLl 3S5ay
Bl e Lo 05Sh goad)l Dladl pay mhadl oo aall sasasall Galsdlls
OO0 laall JSal gl 0 3Sgam Alda ()6SE Gail) Gl 550 aay Baliall
pand dyysh Vet diaay Jlally elilly Canaall 8 4l Lelind jaal) muay,
pslSl i) Cupnel) sl (N deat 6N puall Jie a3l lia
(sl

a5l i€ Jid) Juw e Gund) sald 4800 40 6 U dags
R ) Jsa el g giad Ll aey 2H,0 «CaSOy, gl sk il
Ay iy ¢ CaSOy e Gane 5 sl (oSl AL (e Leas sl 4l
Elaa) s lae ZY X Lpudyl) ZDEN lalady) 8 o anal)l 4 5l
Lilgall e ldlail ) o5 e ¢ culisally apdill ilida e dadia Cilalgs)
Al yads Jlad 4y sy Cua, yaall il Liad Giaay 2080 clidal Gas b
paiall ) Guall ey dlaaiily Fop8 Caay A dagiy ¢ D) 4l
! gplenal
acilly mdil) olias Agsdanad) oLl (2
e gt Ghlid) Ja of e coluall il s ciluly sae
olae cAdsall oluddl ) Amdans ciad oliall alias aaf (e Aui;)l Caad Lgie 3
el al V) Cajlas e Aaslil) sludl ¢l Ald) (gladll sl ¢ UasY]
(0ad) Lese (S A Aanl) A sal) oliall hdly sl Copeall il
adbiaal) 4l Gl G Wlsiee Xl Ally 45l sl 028 dgasl A
Loy dadaidl cond slually Lialaas dugll cligfal Lalail of Walaml LAl Chaatia

@A.Aj 2_\3\3 ‘\.U.».A.C LS,PT J‘_}Aj Qt\ﬂ).\i 6&_1\.33)‘515_3 DL\A :\_IALQ d:d\;.a %) ‘\_}_5;3

134 o i) gapall | pase deal dess !

55



4 allaal) o Wydlis dgh it LAl Gailadl) J¥ Juadl)

iy ASilSe Cillee ay )y b o) 8 LA G Cua o Vs
Ll ALl Al AL Land) il ABS ) ade Gigan Lgiadi e sSs

il e o saall A 50l Jlea) A 32l (»

b b Adially (Aadlgll dagiall dua saly Al e Jleal) duw 33

S gap sl eda (Y] adall 58 Glal) s B gslad Al ud)l) adl)
I s adan Allg L5l alue Sl Al cllally dgsall sludll sl ailly i
&) JEE a5 saame SWl bl p38 pand s Unbiaall Jils Jes J1 oSU
Al Apalall Aauds 450 Sl ghas ) Lgies lulad)

iplesall yualially chaall Je (06 &8, JSal) dsdaudl caad sl LG
ey ) e dhasgg

leie Apaall Lalay dgbll JSI Jals lealaal w5y Z3LY) @bl seda (1
DAy il it AdAly E gy dae guiage dagraa lgie aih Sua cxbald) e
¢ Agaall JISU e ehial ity Lagin & il (Gape cJob dADEN gl b
2L el i

sl alually aiim Ally Jand) alaliad) 8 dals ghaall b p ) Sigaa (2.
A zsansall 2all (e dosha)ll A g a3

iplanall jualially o Ghaslls Jsaas g acais Juadil Glal) Gas 8 Cisas (3.
el e 1aVls a8l gl 35 pis Jlucaiils 320 Y18

139u4 ¢Add s@‘)d\ .2

56



L) allaal) o Waydlig dgh it LAY (ailadl) J¥ Juadl)

Jlaal¥) g8 Jady cpand) Ao Ladaud) cial olall 3L :06 8, Ji)

gl cliala HhEal aae A laysag sliall AS)a (5

e Wl (e Ledlia dilee (8 Ay Aida e 3H)le lulll) caas Al culK 13 @
L gall Ay LUl Jaatig dag e (368

Glaslially cldall (e lilually (Olalual) el dgas Ll Glilss aaa @
il Byl 8 Basasall

G Ay Adeal) sladd) (soine (@l sl e A e Jlal) 30l @
Lo Ledsh Lo Jagua o aeluy 5l cilids 8 Gile )i oeday cclalgall 30l 4ile

.I.Jz_g

s smalls ladd) (-
by daglia ST a0 HUaaY) AL 23l Bhlid) d sagasal) bl ()
lan (e AU Aisall Ui Alalsiall 53] HUadYl clgd (mpn ) Sl (e

141 0a , Gild) gapall (e 2aal desa !

57



L) allaal) o Waydlig dgh it LAY (ailadl) ¥ Jeail)
clll lald ) ot WS cagind) Cpn copdll Wlae aaty olgfinny Canig ¢ Ll
Calal) Clilee 2a Al COleld jaall e sy (07 H8) JSA) ginaaid

Plgadan iy sjlanll cod oy (e i Al salall sl

LY Al cluld Jo Jgmadly JUad) 50 :07 28, i

1902, Gilad) gaall ¢ Ll ks Leilen i lill el cgsbiapl) 50l e !

58



LAY alleadl o Wayilip 4kl Lalial Lailadl) ) Suadl
Oy AwdSl cld) las G Jbesl Jeldil) SGipas o Ayl aclis
Apsld) Gaens sl mls Galaaly #3d e slsedl lebeay ) calpll
oskiti Calialls dagha)ll aglis Play (AT andll GlSias 98 uell anas
e Jsnt S aiids oy o mal) Al ey @A) eV Jlaiy #OLY) oda
L aaially QS il ) Gl g S

re i) dga o dgghl) 012
L aa (adli b le (5 )3 Gaw WS ddgshally 3l olll dlse el

gl elul) alge o hal G dashall ans

GlisSe Gp bl D) Gob oo plaall e dshyl s jlaal) dili 1.12
lede s e lalls clgdll dma 3 dgmge i 1l coludall T o Ladla ¢ jaal)
) peaiall a5 caguallSH g S (he B8 AaeS Janyy LU 558 Jola Aas
G508 Gaea ) Jeat 3 Sl asl B dgas iy Sl il S
S Pl L6 )y dpmdda @lisgS ) and &l Gl S Jeayy Caidal
Cilia Ala 3 LuSe dleal) (580 Lo Wley Pdpalal) cligy SO Pladl o Cinally
bl 8 lgie 35Sl dualidy ¢ sl
Jsaill (sSs Cum Augayll a0 Jady 438lad S50 S8y Lo Wlle saldyl) il 2.12
s Al Jaly 2yl o (gt o Al oda 8 s Sl (mes oY Gk
Kol 1 o o 38 25k lli (lal) Gans b leatinhy asiy ) 435S Jsags
el dysha i b Blaliall ey ol Ciliida (g s
ostos celall ZLiyl Jie Calill Jalse (e deganar o) il : ¥ Gl 3012
e Al Al Jalsalls ~SY)

200 bl wasall cgsling il ) ae !
.162 ua bl @_}d\ cOlyae A .2

59



4 allaal) o Wydlis dgh it LAl Gailadl) J¥ Juadl)

S JSG e s bl jexi g g lad Jasy 5a¥) daha el s )
aluall g4 a¥) doglie o i Lo paly (lisilly deaill dlee Cua g
Obsills daaills Sl Jlaa) ) @y judy %12 e oS daan slall iy 4
Je L) Jalaay ans Lo 138 calusall 6Ly

& s o) Allalall Al 3ol e Geall f GaSH b K WS
Dsliy LyanSSy oLl Claag capad) W8S (56 38 Jaag juS JSGy dygha)ll ol
oY)

20 ) deay 38 lgighay (e Jeda 288 5adl) adati Levie tquddl) Gili 4.12

O5Sa Yl adiat Camy ) Jlesiad Jal ey canall 3 s gl 50 %30
Giand o Kay WS caenill (gsime e daghll eha e Clagiill dmje asal
& Apl) Ayshll A el dieg celall syl olail) s #1608 i
Gl A cull 68 ¢ Al Glig Eaatdy Al aas Sl Jasal) dall
Jody il Gandd laige graeay idll o) LS dyslsbnd) ikl Gt S
A1 By ek (gl any Le o) ian i IS o5 1 Bk
oLl aay Cum callSs] Caliday o Lall ashall (il Jalse abl (e ughal) GiliL5.12
ials oLl dse clula o daglie Glaid ) a5 ) Jalsall aal e aclgl il
& Ayshad aSis dpmdl) dpaladl Gl e alSh IS Lage @y caphall il
Ngdlia e alig o lall 2gag 810 Coa cashall adad Glulie s

s chaal) g 4l Sa clalld) dhay 4l Laad sl jUadl g
Ay lelilae Gilia vie 5l 5 haad) (e dilie (Sl ) Leleays (DY)
obasll (8 Cilsads I Gigaa Sl Gghall el LSl s ) ga5

217 ) cAandl CA_}A\ ,ub.q.:; ‘)DQ .1
dena e lall A i) ety Jaiad dpalall Cullulls Gyl Y ale 8 Jaliall cgile sSua)l 2
. 207 = 2 2002 3 a ) ceal]

60



LAY alleadl o Wayilip 4kl Lalial Lailadl) ) Suadl
Lalielh Slaplilly oghll JSLa e 8)8ka Jisi jUadY) ol o LS
Chylil A pal) Bl 8 S olaall 53 §yshd s celall (yfinlia aa il
Ghad (oS5 ]l anail Ladied clelshagl dabiaall 7Ll 358 303aa Ay ¢ Hhaadll
el by Loy dyai A Lo iy Yy 0] ghu Gle g sl
slall clajing lgipad Jiad hall ae dyly Chhidll e JS4 < Ghall Jsha
csall b sagasall i) pe alelil Lundla puay ke sl e 3le il

Ll g Sl mes Lgie Apmea Jillae (S5

Sl samis skl adad ae Jelim palaal) sda. il aes lgie Lalaal
OB S ) g leadan o saaa e JSE )l Leiligds LeSula o)
b daus gl by (W Jai AV JUaa¥l Jlai Y &3l Cpalaall any

2 A Sl bl st s 5 6Ss HUae) slar aghall

Co Rillaiall dysha )l e il o Lall CHISH 8 st 33500 e ilsalil] )
S ) dila) skl ghaa 8 due dikie b A I daagll sl
) Adlaie pdi Ao il A sy aay DL Glulul (e saclall sl
(08 a3y JSal) clusnlil) o3a Jlasil Eaad s Lally

DUV e ol o(lys AN cppmlais AL (gl JSligd JSAA) sl sk cCigsitg
2, Coque R, Géomorphologie, 5éme édition, Armand Colin, Paris, 1977, p .100

61



4 allaal) o Wydlis dgh it LAl Gailadl) J¥ Juadl)

dalaiali “ga ol dan Hladi “eal gl

I o]
.,.\:;_-i_- SRR LTTIE gLQS'
]

1240 cdigiag B30 1oe DA (@AY s L) g B plal) S A8y 08 aB) JSil)

slsal (8 dadipe Lene (585 Cun Al Cladasdll 3 e dgshl) i
G O e ol s b LgneS o LS cpuld) B Lee Gladand) o3
a5y e il o Unilly (goall Jascally =L lls 5ally 038 Al dulae (g o AT
Asria (8 sl o dsha )l 530 o LS ¢ Tlanall Juad 8l ol Lgaas
Al A dpanall paliadl o 40Lasl Jaylg ) elSany Wlals

oo 1981 il cimalall Cle gulaall (s gl aliall Lihaall & Jane ¢ o 5o ne s !
. 167- 166

62



4 allaal) o Wydlis dgh it LAl Gailadl) J¥ Juadl)

2aad o Cua aeaidl ol daald (JIKE Gl sl e el il
& lalga) alsy Lee aaall 850l die min Ll dlge iy alue Jals oLl
Juaad 3 il 8 (lslly 2eal) Alee S5 caioall il Cajm Lag 05 3aLl)
alls ) 4B aills e alsat die % 0,9 s sll e i aas dsaly
V13 gan dulall Al ) alsas S e lally Coshall dpalis aul dixd (Al
Lkl dabisal) Al (33

o b gl sale Jals cldl s e daslll AOLY) Lladl of LS
o8 O oSad sl O e dilisine el Lalaall 13 0S5 i) alsal
fpabuall Pla e lle 355 o) S WS Balll Gpapeail) dpuigll AuSyl)
Jalall. \gisabn o adsi by leagla ) i o Ll oSa el 45l
alll A all daslial) (pa Qi 5o VAN S b @)

A Y hya SV lehalin celd) dgme V) Coshall A3 &a0 LY Jla Y

Jsall Ao ZOY) Jrih, aipalisay 43S 8 clall (e dpuliall Sl Sgag V)
lgall oda do plall lsdy dead dala Jad asliy 38 245

dagipall Gl Jalse 4y inis oaslon iy 8 cliad dushl) asas

AlS dnll QLK) ~Bas LS L dadal) dal) Gl aluially alilgpally abitall

Al sylhall sl sagyll Yy cCaliad) Al JaaT Y Wil S e celall e 28 )

Oo Orme 50 asay gl el Akl Oy Glgiaall 8 Gl Y lgie paall;
o 25l 4 geand) Ailal) 3 gall

231 5a ¢ 1990 «uisi ¢ gylianll il Llm «psbally ol Ayl Ay pall dadaial) !
Al daals cgenl) de Gr sl e hadl Aeag QY are bl € pingy oz omsS L
2 200a ¢ 2006 A el Gy yel) ASLaal) ¢ il S

63



4 allaal) o Wydlis dgh it LAl Gailadl) J¥ Juadl)

rChyAN il 6.12

G ) a5 G AN Al e 8 olelY) ASde Yol Augha)l aale
IS 1aas el JS& ) Aaghayll (5055 Die CaseSI 88 (GulSl) (e Cliida aS)S
i A pall e A gl W LS an f Calasll o ss ) son
Ghabiall S mlandl e Caplasll 05855 Jlaad) o dda lES) sai sed dysha )
Lo J88 e JRm s clyladly Lyl @Dl g 5ad Loy

A (Bl el il 506 L

64



QS Gailad Jo Aggh)l) i : GG Juadl)
o Lial) agal A4

slall 3jnaall Lalsdd) .8

slal) L) 5, .9

Y dgall il dadell Ll .10
skl

dgal AN Cus)al o edlelan (11
& L)

Soadl Ay elall Ay Gl .12

@bl

gl

Agall 208N Cus)al) Lailad .

Agall A2 Jagg ) .

ushill Apibiasl)  jealind) s .
FREN

L) gl A0A0aN (Sl Cidias .
Aga cligial AU sl pailad .
s L)

@AY Al £0) ailad .

chally dgal) B sladl s gl .

-

Ly



s Ll a)gal i) )il ailad o gl S BN Juadl)

-~

Pl

S5 JSLia sels ) a5 ediline Silalea) ) sale A1 lall e
sy e Al JSUa Jaly ¢ el aolil) Jedy clind) oda 5. e Ll
Db e ey Vaiadl ISl Lede dyshll selas oball ) Ll
(Al Aali e LgShe daaay i) ) Sy olaniy s s ALy

GlulseY) Anb e ddlSay 33 20 Lad Lo 4dee mual Cus
sbaill ) ap ¥ olal) Qe 4 awegilly Dluall Jleel Gl 3 cdgpidly 2ol
Gllee 38y e o aVll el 8 A aSy dgshyll e Sl
Sadieal dglasel (apiill

leiad 0)S3 (B LS 45 Sldl oy dlge o 35i5all olddl jalias gt
aalsally g1 ciblaly Jealsilly il DA (a5 ohaally Caill e Cpuiial)
dallall Lid sl 48ud ali olialy caluca ¥l Gl ye acliall L
So Al Dghy el eyl WS gl Copall @il il
e Al dplead) sualiall Caga iy J3NA) (e (oY) Lisall 535000 lany)
el a)ge lalise

66



s Ll a)gal i) )il ailad o gl S BN Juadl)

: agall 1801 sl ailad .1

Ao Aallally Baal) aglall e sl alsall Adalal Il Ay 55
L AWl (ailadd) )

L) Sl 8 L L 8 ) g e ) Akl o) dnd) -

Laall b cglatll e spml) i colisle eSha i Cadelal) G Jelall -
o 5l 58 Llaly Gans alse 2l ol ge Lapla ) LAl OIS s
& oAl ana dge Je Jpaall ddling oyl 8 Baslgll salall Casill
Pahall s

Gludal e Jdeldll e aanlilly aslsll salall JAls danual) 4y 8lall <o) yuenll —
+laalin sa il spallall o3 uaidall Gy e (el dale

Jale s Jlaals el ¢ Jelil) Jaill Pla gan A1 alshll 5l 48a0 -
.3&9'3\

3l gall 403041 Jaslg 1) .2
palsall dplalall sl G dadds 1) e Ole s cllia

AU adal) JE) o s Ll Ayl Wi ey + do) Aad)l

ealial) odag ALY dsall o GalsAll 3l Mge (oSl lganmy e M jealiall Jue 54 Jeldl !
Jear g cleelat @lig SN e a DU 2aal) 55891 Ay Y \giile] Ciegind ol ) A lllad ()5S
Joaii @lliyg ecilip 7B Lbos€) o Leilaid Gl e s L 5 L andiSE pealiall (e iy sl
Go O 3 lgaalae Gph o sl QLAY Ala S A s (Glin)iiade cld ) L
by Y Al Aallee ol deal Gl ae syal :ky dpealuall Al Lin ellyy b gy
13712 La 1981 ¢Ghad) ety S dalad) dsspall cigilaza

Gonalall cilegladl g (I ol sling moa deag gl slesl) (£ i oy lge L
A1 = <1982 ¢yl

A2 G i el ¢ Az Sl lige

67



s Ll a)gal i) )il ailad o gl S BN Juadl)

sl clipa Jagh o Akl Ala 3 i < gal 5 Hlae N80 lae e
Llals L) elal) o (giad A8lipd ASya aie i LilpeS Lia jig Al dahadivl)
aaill 138 (e d8aY jualic 8 elly ) judin WS )il cdaddl e
g S Ldia (6 Y JEY G dalll lad) (e tdualal da)ll (o
A G SV peaill 2UY daal) Gyl e JEY) 06 Ji echdl o
SH ) eall diat (S WS PllKE e daaludl 330 Jadlas 3
el egin b Badle sa LS Alall oda 8 A g AlaYl
leaal bl g Aalasl Tyl (e lelsd @l o Canms o oS
(el Jea) ld ) gall Al 3HA yeabiall (s daaliy 23l Jayy )l
fasiia e AhE Ay Odad Gilady e daililly 2N dasayall Jads s
e s Y A 3 e s

40800 (Sl Auliasl) ualind) Cigiuas .3

Ll M ge duald g AilasSl (Sl Cabidal o sSall Ailassll paliall Cadia
zal A adle Gaidly Cojlaiall (S0 e lalal) e apaall Cipla e LIS Calidg
B angl A gyl allal) fCidaid g5l Jpanll g jealindl ol by
Skl Gldal e aldieYh @lldy AgLasl abiall Jhae ligad 21869

o paie (S gy

A3 Ua (Gl gasall Ul 2 sl !

A4 pa i gadl

Ja diglic daala digganl) ¢ LaSl) claa ol oy 3

slos paliall o) Jsaall e (V) Aaal) 3 aale e Ji 190771834 sy e cciduie
@ RIS Al Al jealiell A0Sl Galsal) ads Cadaie @ Ui g)sall Jsaadl 588 8 aale ) (S
g

Slo aliall AL Ly Wle s (g al 350 50 2t ALE e g oM aaall el g sals O
sal 1k 2 oS pansYIHO (] o3l Il Hol Diad o] o38lSy 3 Gums pell uaic g sV
A50a (Gl gasall Sl ae

68


https://ar.wikipedia.org/wiki/%D9%83%D9%8A%D9%85%D9%8A%D8%A7%D8%A6%D9%8A
https://ar.wikipedia.org/wiki/%D8%B1%D9%88%D8%B3%D9%8A
https://ar.wikipedia.org/wiki/%D8%B1%D9%88%D8%B3%D9%8A
https://ar.wikipedia.org/wiki/%D8%A7%D9%84%D8%AC%D8%AF%D9%88%D9%84_%D8%A7%D9%84%D8%AF%D9%88%D8%B1%D9%8A
https://ar.wikipedia.org/wiki/%D8%B9%D9%86%D8%B5%D8%B1_%D9%83%D9%8A%D9%85%D9%8A%D8%A7%D8%A6%D9%8A
https://ar.wikipedia.org/wiki/%D8%B9%D9%86%D8%B5%D8%B1_%D9%83%D9%8A%D9%85%D9%8A%D8%A7%D8%A6%D9%8A

s Ll a)gal i) )il ailad o gl S BN Juadl)

A aall B3l DA S Gun ) pae (b ealial) Cadvie g

iy 53 Alalall aliall Gludia) (e <7 S Y1 5K e Aoy cdusds
L9503l 23 muad AJEN) pualiall 5y0) & iall 505 e is 0 lagals

Cipems ol alge daliy dgall LA QSG pualic o elelill 5

(ol Dol caal) cileld :eVla apl (gaanl) 5 aeal lhial (e kil
ezl sale) el aiall e e lis

o Uil gl ANl Cus]l) Ciiuat .4

col 5 el sadl LS e elad) pe Cisd Spdl Al Jie
gl ) Legie

(sl 3ale o Llaa G@laadl AL sl o cdgguand) qus)l (1

slaslly Al gl Wn o WS lopabie 5 0 sl s

cdl dlge Al (e ‘33_333\ e3al PLIEREE o dmpal o) alisad s el
caiall sai dypaal

Caars 3sllllS dganll GlSHall (pay vClamen SI e laal) o)
%35-15 35l Caais %4440 a3l 3 3, gandalls 5l
Hee sl Cany LA alad) S5 e %3518 il

25 cslls (aally lacallly Zaihly il s SLaASU Aslall al A1
ISl aldll Wiy ddbiad) duiall Gl jual Ay cilia

I' Jean Cessac, Géorges Tréherne, Chémie, Fernaud, Nathan, Paris, 1986, p 6.
cmalall Gle gilaall 55k mDla dangi camall Calaslly UV Agaal) ¢ LasSl ¢ Guilall (o de gana .2
.142-131 4= <1983 1 L ¢ sl
167 (e clall gaal) ¢ liad) ae 58l

http://www.arab—ency.com/ar iyl ic s sall 4

69


http://www.arab-ency.com/ar

s Ll a)gal i) )il ailad o gl S BN Juadl)
G0 lele A La)ls 3 Y il Jadb g sk Gl L
Sadll 8 ey colaall aladin) A0S el dege aad cClyodl)
3585 Bylull 385 ¢ BLANI 3585 ¢ skl o o liaiVI (s (DU Ay gall Jaraall
bl Jaadi Adlall

Jin ¢ pamall Ja) @l ) dpaeadl CUSHall a5l idggpdanl) s cuS) (2
tJie Leetsil Caliaag 3ylaall o caledll

Obb (e Al dparall jualiall (e 530S ddiay Bilaall (S5 13 )laall
Whall  jealiall L dpaedd)  paliall s kel 5 oY)
il B ) Ll g dapls Can il ST Gy gl gaa)
e 8yl paap¥) Gl e Ledlal) dalig eyl 5yallay Alaial) S -
O Sar Gl 500 Lgilshas edig FSIY) Lol Sl Galgills 3 (i
gl sens 3 Y a5 ¢ soad el g5

Apeae Sl oda edai S GSHA Bl e Lk Loyl SN -
phal 2x (Amph daa¥ s Al i led dsade Glipall (S
Dsnall Agjlandll aliall ey 430 el aaley S5 AUl Al
Al 208V ()& ¢ 1SN a s ll ALED Cpaleal) aaly odylal)
elS Aawinally Plegiy Judas 5l (gpuall yaally ¢ l€l janll (Lol yaal
el b

G i g ehadl e ¥ Qlle b Jsail) (sS Agaia) sl -
Lo el (068 Al liiall (8 iy cdgiaeal) ApS il (8 Jsa

359 G cball aaall ¢ i) ae 38l
362 i gl

70



s Ll a)gal i) )il ailad o gl S BN Juadl)

ialay el gl g eld) Jady aall dabyd) pailadll e
Tl 4,3 4S5l aa Jsenal) CpanS ) puaic

dpame Al Lpme dse Ge e o Auginal o) &N gell (3
o8 Jariuaal) Cughall Jia 3alall dpem gendll Lil) Lald Coven o liia s
husie dapy L LR Qb e dshylly el il 05 el
G Ly 40 e

re L) alge cliiad Al s dll pallad .S

Gl aan S8y Aain YIKE laysli xie alsal) e LA 22l :elal 1.5
(el ¢ anSall f g Al Al A 8 Galaall A VIKE s ailas
sl (S5 caad) galal ¢ el ¢ ol

Ngde opaill 8 aelid dsall and 8 ulall Zolaiidl £ 935 Annda 1 jusal) 2.5

2 dime laladl b Jeaiiiy a0 LG L algd) (any taluadi¥) 3.5

o B0kl paad 2y Giadall olad) dlsall Lpai N deslad) o 3BLal 4.5
Ay Jsanll b e 8 LS ¢ 7 oo Guliie s (it (alaay 3ol (203 3k
.01

259 (e cbal) maall ¢ i) ae 38l
3902 ¢ Aiymall 1y dssse ay) ia V) e claslsall ol e Lay dess
A0 o s P

71



s Ll a)gal i) )il ailad o gl S BN Juadl)

Feldspar L.l 6 Talc «lils 1
Quartz 3,1 7 GYpSUM ! 2
TOPAZ yawl cigily 8 Calcite coulls 3
Corundum csgal, 9 Fluorine ;. jsts 4
Diamond _.U| 10 Apatite cald 5

594 cubiia 101 a8y Jgaad)

t A Al 13 pailad .6
toailad 3axy (gAY ) Sy
Ggeadll (KLl dulsa) —
cJaail 3,085 dliall —
Ll Al —
- 8slly ldall bl -
(lerall ciagadl cJuagill caaall) gyhall ¢1aY) Lllad —

ashayll A oWl alesial) meiylly 3l o lally doghll Lol -

el gl cali —

ol die unigd) uleall g Ly il llaliiay) il aae -
Sl Bhlie 4 clully Ayl alea) ablos) fle Jla) -
b dza el 1 N alabiall

72



s Ll a)gal i) )il ailad o gl S BN Juadl)

1Al ey Agal) A s lal) djali plg) 7
i) Ao e lal) el 1.7
Lal gt 5 Al anY1 53 Blandsy =lanl) e eld) clia i
)OSl o @y ¢ anal e el el

H*
d
gl 53 H eeeerennens O sl g5l
oaes¥ 5 O H
. |

slall & giad Lada Ldsy mhaul) : 09 A8 J<il)
Aasall ChA o adiad duyeS Alee s mhaul) e el Sl of
o S Al Al a4 Wily sl AT jueiys gl A3sSal AUl
Jaing M) el€l) alall Als 5ol 28N ey Y dlee e ALl
Plaly aaly saaii Y A8 o ¢yl Cpumdge (s G easas

:;.Ld\ a..qd)w 27

30 pe ASyide ddaly 1 Gkl Cpedad) Ga Al g el 350 dadi

et gl egialy Lalall O 353 ae dgimg s Aoy clgy Aaldll sy

Llaly Jshall & gl DY)y coilal)l WS 6 aaly by 5N i oS

ahay gl lal Ay cplaatie HO sl oilia dSil cliall #5) alaaty
.OH™ H;0"

33 Um el panall (S5 siasn !
34 o i aaall L 2

73



s Ll a)gal i) )il ailad o gl S BN Juadl)

2H,0 >  H;0*+ OH

3 502H)0 U dal (e daSlaal) culinill e 2o 3)lsill 28 323 S8

H;0™+ OH™ >2H,0

Dyl dae o duSledd) Aladl Egan ading

1o Lall Bjeaal) Lalsild) .8
e e Aliia Jalad Al aSas a5 Adiall A sl pala Lady
B35 ot DY Ox ASRG lulg )l JSE v (gAY el LSyl
i) CpanV) 550 dals o 3 dale S b S anld S Y 43l e
ooy ¢pn€Y) 8)% Gailiy g yuel) b b ha Us Y Jaad lip S
G LS CleS Linse oWl eigin (o Omariel) B3y LueS Al sV 33
OASEN 5 e calsall ANl AuS Al AfLasl Lafy )l jemie 3 4] Gkl
A1 510

(Jile b Leda 2 Ala ale e 3l Leosale 4l ey cliall (ggine e Guilaie (S50 8 g tdglaall !
A elsglS el e Tada Jie ALy Qi) (mey SSEN Ge 2 cadill oda 3 Jeaall Jis
Ge ABS 035 Y Y Luilaie elsell iy calfias sl JS3 dlabide ailia 0 Yslaa oliel (Sa
Qs AN Gl (e e gane Blal) Jullaall iy Bpia GaaSy Sl Ja gung il 5l Capeall (Y]
saliy Sl S w3 Cua (Jilpad) B dan o) cblall (Sa (S elad ) IS Calads (cdy duad)
il e o sas 0s0Sl a6 5l V) s Lo Aple ole dala) i v elai ) cule i)y Jaaual)
oy el s ol il (Says ¢ daiall Guiad ey

corailly aladl Alude ccilanll alell Gun) il Alsall Jlae 4 cubill flee (hae mse
622 .2005¢ Lygu ¢ 3 ccaalialls HE daladl 4y paal)

97 a (Gl gasall

74



s Ll a)gal i) )il ailad o gl S BN Juadl)

Oy H
°108 a5 b( O s
Omag s H

Gy gl O slal) gigia dugly JSi 1 10 H8; Jsi)

H- + O- + -H “~H:0:H
i—Lllz-'é_:.;:-

VA%N

deaiie o 3 -

slall g grad g ASN Jaal 111 a8, Jsa)

75



s Ll a)gal i) )il ailad o gl S BN Juadl)
relal) Ll 3,aU5. 9
el Sl . 1.9
lebety ¢ Gl Ayl DA e ) G358 Aal) oLl 5yl el
al (e gy Bame el pplil g K0 JSal Jaly i S dan
12 a8y JSE) o Ayghll o3a laie Coves AS)all 038 Ay 23 g Al

Ghu\lb slall o (ulatl) dgg)5 12 ady Jedd)

saala) sald) pdany Jilad) pedand (alaal) olat) (s 8y gemnally Ll Glaly 8 2Bl Zaghll o (uladll 4y !
by ollal) Ay vie
Bénédicte Rousset Tournier, Transfert par capillarité et évaporation Dans des Roches

role des structure de porosité; thése doctorat univ Louis pasteur, Strasbourg1;2001,p24.

76



s Ll a)gal i) )il ailad o gl S BN Juadl)

AR LA . 2.9
mhuy bl mdan (s Gany 3 il Gyla e Al L) G,
D Alg Ayl Apalally Copey e sl gyl Gaal) dpaliy @l cdaall sl
Slo Al Lualal) adieiy calgall Aabdd) adall alue J3h bl S (e
LS il o lall ggiad Jamll dglee 8 Apalusal) i 1355 (alall mdasd) dapide
sand V) Sl oWl g i) Juay 8 oo yridll ) 358 2a5 Aalusall Lad (8
Jahal el 8 dala b
AL A B elal) 452. 3.9
aal AL Alall 3 ) Shad) dlge Jaly old) @lad 8 (o4 sac Gl
1558l) o
Agalaall mhand) ) olally Alieall aldll o slad) 3S5a sa5 alaia¥) @
Shliall (e el Jl e selus Al adl o8 o g8 Juady oy, cilsl)
il Gl ) Al
Jaleill (58 Jrdy Ll 3yall o2 (K05 A5y lall i oLl JlE0 sag : yLEY) @
Shalad) aus o A8l Aueluall Agall Jala LYl
Aggany sl 3 Lilisd ol ~OLY) (any llin 4l asleall (e tig)sany) @
Ol Cawa el g IS Sl Jals eld) 3Sa G aal ZOLY) sk
Shliall ) cligVh 385 ) Ghlal e #3Yl o Wl Jamy  calall 4350
S5 LS e (ggint
LeS ¢l eI ) olasly L) Sljial Ayl Guity @3 14 yeS) 48l @
ALz ¢ Aloesl) Jaall 5l Zalesl A5l il colall lafinl Joa il LS

' Bénédicte Rousset Tournier, op cit, p 13.
2. Ibid, p19-20.

77



s Ll a)gal i) )il ailad o gl S BN Juadl)
S Akl hlidl e dalay WL Gba¥) Gan 8 Day oWl sgin o
S LS et Allall oda 3 s Ll 4S5 (o ol cilall 3lalial

A Al B ol 45 4.9

Ol U8 e oallyy Sl Alla 8 lalgey ApY) Sl 8 el Jiy 8

il ASiall Cliale iy olall Aladl cliall ol am Fldaly Jalaty Gua
F5308 Ao puayy bypacd Aagiivne e Jds lalady) JS 3 dailay Algde 48k,
Heaal Al sae Gyl e Caping

sl il (ESn € IS bl s)hs Ay (mEsT Lavie odlSil)l
B3N alall Zal e juy (s Al Adayil Al dan) e e Ll g

'L'MLG—QUJS"L;‘M &M‘w)&by&;w\gm:;u\ )Bad\s.u\ u
L)l dara L ) ) Bhliadl ) Jle W) la,

Ladie elldy colall (e o Zalll dlsal) 558 & iy Syl dualall =
daph Jlooadd Al o) Laall Ae@ll e el slsed) 3 Gyl dysha )l o
Y e Lyl Ay g imed) Apalal) aded sy caluall lad Gl caldl)
el g

bl Bl (e 4l s lall ASya sa Allal) o3¢ pally SlyeS L e Jand) ot sl !
alall (il eaylas S5l Jaly f 4l o) Gn L shall cilays CDEAY Jan Yy clal) Jaul
2 . Bénédicte Rousset Tournier, opcit, p 13.

10802 ,2015-2014 ,delall dalall Ll | Lysms il 55, o LasSl) 0y ATs aldl gy

78



s Ll a)gal i) )il ailad o gl S BN Juadl)
rdggha tl 45N lgall Calil alad) (uald) .10
oSl il A8t .1.10

ol 5gd o gil) JEI W (P f§)asanl) sany b salall ALS s 43ES))
Ll hlas edaracally 3l pad) cilayd ry 48GSH e colsgl) 486 5 salall 43US

Gigh die A0 3alall ABS, Balell 3l Baasll A& ALy dad (e ailasy
+ Jaaally 5hall da e
rdsalwal) . 2.10
Balall il 8 Bagagall clelall (hg daty dlgall (B dpeliall s
A an ) deld) Jea i) Al e e oleild salal oy e
Ayl sl b GSally dylll il b
clebisall S gLl 3
100 X sbal) 5 3ypee 23LKY X dsalisall
&lsedl \:_-s. ddla zaladl (3

G Jsanll el ) siual) (any dyalusa
102 a8 Jgaal)

JAual) % dalall Aal) % dtaliwal)

Spall Gluall g3 Cuwlall | 07-0405 oialls aelll oasll | 37-36

Sl luall (63 cwilall | 09-0.3 oially ae il Joll | 42-36
(B0 jaall) K | 169-0:6 Lelll gl | 65-45

ol aall | 26:9-32

39 U (Gildl wasall clef Jlan pala !

79



s Ll a)gal LAY )il ailad o dyghyl) BN Juadl)

:aadai) 3.10

Sl lpall ana dpalesall 1a Jalsall e S e 4l adied
Gob 0o A3 Gt el Aol das oadadl A8 A sll) sal
s oAl bl coalaty) 8 Ssd) A 8 Jlladd) M e uld
b et leie bae Jilaall @l lgakati Al ddleall (uld e legla
(13 &8 J8a) el sass

Aalad) 401 Guldl g )Lad) Slea 113 a3, JSil)
<dpuai; (Rousset-Tournier, Opcit. p42 cwa)

' Bénédicte Rousset Tournier, op cit, p 42.

80



s Ll a)gal i) )il ailad o gl S BN Juadl)

o 3aalall algall 5)08 il dpalall sa Capat 1 KilSall Jaadll 348 . 4.10
Nl dgasall gl o Jlaal) deslia

Cin lgasasi e lgde Capmill 3 alsall A0la ddjre 2 :ABlal 5.10
Capat Sy clgiial ahall dgell Aa xe A0 Baldl Aa i
Ly WA L L abiany (Eadll salall doglia daala Ll e adlall
+lsall o2gd Adaylll alsally Lg3ligSe DAL

el el Glihall Gliay Blad Lo sag telial) algal Adal) oAl .6.10
Nsall 038 Y ilia) lidall 238 clans Liady < jaally qushally oullly ,aVIS
Jelall) oda n deadU) o )yl

re L) Slgal AR CuS)al o eDe il 11

oAk sae el g calinal LAl sl g cOleldll e Ay
reDle ) oda aal il AVl oLl lie (3l L dualis (il sy
iplal) alaial .1.11

Aeadl o Lamall sall e Wl lad dabiaal) dleal)l lus Galaied s
o e e dple Alls el i ) Jile el 0SS e el 4y LloaYl;
Msay Tasmall alall elselly salall Jals e Wl iy arua (38 il Wil dilesll
Lomally o lal) 5al) ZApalally LAl dpgha )l Gy Jlsie¥) Al ) Yseay o)
(42 Baasidll

39 =38 Lo cilal) gaall ¢ il sals !
(o i ashall LS rlaly e et KAL) alsd) ) elawd) 38)5 (e saldl Ay oyl ad 2
194 = <1994

81



s Ll a)gal i) )il ailad o gl S BN Juadl)

Cheas o Ay L) Al o34 05S5 dysie Apy paliail) e
Msall 038 aiai & Aane Aty (falll sy el sale ol Galiaial 4yl
Al Aa) By oLl (8 JalS JS8 Wajes o3 ()8
4 el Aty L 2.11

clidall ye gl @ daglae dadaw dalue sang DA hall lal) Jliw
a Cusaal il Codl Fleilia Gu duld 58 s saldl ehaY Al
((Asall Apalsg) Jalally (bmall) als slsell s)la Aapd o @l 58 JlEy)
0268 Snidll) (& e sa LS (ghall Sl Loa andis

il s X 2a [ Bly el sasg

w/m2 . k
Ly e—— W
2? — m2
Glahall e —— K

alall IV dalad) Allally oLl 8 Lgaaims 2 5oLl (335 G (3D o s ]

clall (mgall e astes ana 8 5alall 034l S aaal) tdpens P

il Lalall iy s 18 ) dbprall lle caslally dpmall Jama Ao guusa calial) wllEY) il dand
.10 L= <2008

203 = ¢ Gl gapall gyl s !

82



s Ll a)gal i) )il ailad o gl S BN Juadl)

ot g el o pIE gl el pEl
il glgell o @Ky el aaa i Ve Q) 14
Ty WA

20 -16 12 -8 4 0 Rl 8 12 16 20 24 28 32 36 40

Fort) dalhall Ligh)l gha Aaie ol adga dade 1 02 &8 Aadal)
(2011

A sl (311

b Anhull Sl maai Cun saill dagn e J ) slsad) Al Bhall A
Pl illa c Saadl) 25N sl 3 ays e Lad) Al

e sl el e el il pand o Giany Lo g fadand) GBS
JRall 3 mmse g LS gylall L)) sl coblaill Jaul ) e A sl
14 &,

!, Colas Estel, Impact de I'humidité et des solutions salines sur le comportement
dimensionnel de grés du Buntsandstein : contribution a la sélection de faciés de
restauration, thése doctorat Reims , 2011, P43.

2. Yves, Traiter I'humidité, éditions Eyrolles, 61 bd saint Germain; paris, 2007, p 16.17

83



s Ll a)gal LAY )il ailad o dyghyl) BN Juadl)

DO
% s
RESSESREEES i%%
} I
£ = R ;
AN ';'
ISR

3 R 93
4SS > 48

cbial) clalaa e slall (il akll GEHSH) jalka 114 o8, (S

Alay) eldl dlse Jaly (8 Gy A CEISH g 1 alewall Agad) S L
V) dilaadle oSar Y Cua Lol aldd AsSal) AlaY) il G ol g5 aleal
bae pa o) liSey WS el alsey sl elsgdl & plall cilayy gl aie
chaudl o akiy jedin of Sy eo L) dlge el Jala Jdsal) ClISH cY

A5 8y A A e s LS 3)hall Aayn 8 il aay oLl s

! Yves, Op.Cit, p28.

84



s Ll a)gal LAY )il ailad o dyghyl) BN Juadl)

Al anls 2

Bl S o g JUES) o Alala sl .

:aoaiil) ao bl aa alesall (& o laal) JUEL) fasal Aallad 15 a8, J<il)

<iualy (Estel Colas, Op. Cit., p42. ;e Mii

rdpiamall S|l ol Galaiay) .4.11

il Gyb e Wl Guadldly Guadlall el Galaial e alsall 3)380 58

mhu b de)sdl dagid) bl Al 8 als el e gl slally

gilelia Hhi Cun (g als 3ale G (gmill 2maall dlie Calias Gua e lill dge

JCEll 8 Gne sp LS mmaa (uSally agall dilie i layhi o)) L S o
16 &,

', Yves, op cit, p38.

85



s Ll a)gal i) )il ailad o gl S BN Juadl)

(#435) &2 sl

X . . el gl
S 5 3l ] - . =
(#43<) &2 s (mase &)

P e e 2l g

I ) Apalally cilaboaal) e plall S Adlcal il (e 116 ady JS
ciyai Sihem GUERNOUTI, Op. Cit., p16 :ce M

slall S A1) Jia 5,11

Blagy 4l jayg dlgall sl (& eldl A a5y e U Laall ga
1l Asleally' kelvin (53l sy (Pa) Pascal

Sb X 0.01=2/cissl = JSull
1 Pa=1N/m* =0,01 mx bar

2 g yugll baally . 3l # LaY) Als 8oLl s b tgle g g

I Bénédicte Rousset Tournier, op cit, p 24,28.

Gsd DLl g i) Jalay 13y opoSl) Alla 8 il 8 4k o wie Jawal) e g iliass yuel) Jaal) . 2
Pascal JISulll & 4uld song colsel) aan 8 28BS 3 L pune Adaiil) el

http://www.engineeringtoolbox.com \ http://www.almaany.com/ar/dict/ar—en/hydrostatic

pressure/?category

86


http://www.almaany.com/ar/dict/ar-en/hydrostatic

s Ll a)gal i) )il ailad o gl S BN Juadl)

Ailal aliall Lghyll ggine .6.11

e ‘_g 231;]\ 3alal) 4l (_,_,J;\ ‘\.\}u:.m 3alall ‘_g .JP}AS‘ ¢ Lall 48l J\Js.n By

sany ) SN elsel) agsing oA cLall Llay AES a olsell Apally ¢ sluia aals

salal dilly oLl A8ES e oy Aigylall ity of AN Gl 6lsl) AES
co L)

rolall LA 4008 daglia .7.11

Ll iy M ALl (Aale 3ang) Aabisall L) olse Lgad ) daglaall oo
Zelal) 41 Al aSall Cogliall s LeiSlaw e Ll Y

RV =1/P
Résistance Vapeur (RV) adlal) daglaall
Perméabilité (P) sapilaal)
Pa.S.m?/Hgr :.a leuldsan,
L 2 “ e
J&uly . G %a /s lal (aliaial 5aas

slal) [l A0 .8.11

faslie paida Gu Gy 0 el Sl Adalal) 4LVl Ly Cap
Jriy oLl alse Aalise Bany e 52U clal Sl 3l il Jaxally oLl s

e umg ¢ Baalg Jaria Baag o)hiiay paiall aila Je el Ay a8 ()4l
(L) Lagliall y&e) Hgr/ Pa . s. m® :ddall

ok (Pa /e ) (9/m’) leldsang (o 1) aalycuaSe e e Allallods daie ) aaall. !
o= 2010 Al Basmall ¢ Slal) (8 Ashaylly Sl Jiadl 825 i (el panilly QWY e))s s
18

2. Yves, op cit, p39.
206 U= ¢ i) gaall il ad

87



s Ll a)gal i) )il ailad o gl S BN Juadl)

AN gail) Akdi9.11

Slo Al asmy Vs e lad) iy laadia ¢ lsgd) i muay Al 5)hall Ay 4
LS ,% 100 aadalall dl) dgda)ll Jdoat Cum ¢ 4o dudlia) 4 4 Gl

sl Saiall & e
22
25°C

20 — —
A 18 20°C o 7
A
'-‘ﬁj 16 ,/
CE / / 15°C
= d i i
? 12 ‘//’ /r/ J/

lﬂ / ..-"/

Vv
8

) _ 1

a0 =11 =] FO B0 ad 100 110
(%) Azl s e 31

sie 55 Lppeil) Ayghaylly (o) Ak (ol Aaua oy A8l 10358 inial)
A8laa 5 calaa

88



s Ll a)gal i) )il ailad o gl S BN Juadl)
ALY £ L) lga B ASpaa) olual) 110.11

il 8 i) Sl e daliad) 3LEY1 juabial) Lt ) oLl a

oo oL ALl jualial)l el Jalal) ) culades 8 o0 ally castisy Y]

caly WS AT ety o caal e bl dlse (55 OIS LalS Al 038 JSis , lpara i
Jelill alge Jals dabisal)

o L) dlga elualaliy dypeiall oleal) .11.11
pon Sl 8 Adlide ey alge alatll die Alall oda b Gk Ball s
t DA e phaad) e 5T 038 o (il guians

Jie sl alsh b oo ol sl Bally LA dse Lhasd 3 AL

colaall oy
cashlly sandl o Lo W) oSU dalay danll di o deaaidl Jualgdll .
Dlall oda b dyshyll 55< Le Ll ciabiad) clilayly Clsnl)y 28l cuflla) .
Ay LIS &l sda alaj copudll glla e Laall WS lgaas Joy a8y JS5 e
(\iem 331 ) 3L 2ol s ol HUadY) Cagusia

Hlsbud sl B sl Glia ¢ mhad) Ao clopudl ula adala 117 o8 JS&)

.Hagen-Poisetille il cuua

L Philippe, G., de I'humidité dans les construction, moyens de son garantir; 2 édition,
deucher, paris ; 1882, P 13 _17.
2 . Pfitzner J, poiseuille and law, Anaeshesia, volume31,n0,2, 1976, p273-275.

89



s Ll a)gal i) )il ailad o gl S BN Juadl)

daa ) e daslall g9l L12.11

il b N S ghaadl S @l LSl Al e ol daal
Gob o bl dge Gllise yie G e duydll ddgall o Ladandl oLl
e Ayl sela (5% Las gyl JEY) S dal) dpals

e Y gl ) deai 8 b ghaal) b sselall gkl el (S

@il 8 zomia IS8 Wyl eday i) (s5ie (10 Tale 900 ge saladl 3

o Jalal (e elom # Y] i e i Gl Ll Leilia de 5 Cua Faia )]
(04 3, iasal) z)a)

B lal) 5aS ae Ldlad Jglaa J& A mlal) L) c s 104 28 dadal)

( 1994Winkler cuua)

90



s Ll a)gal i) )il ailad o gl S BN Juadl)

wiligie e ol el Jaudy clalld) ) bl i o oS WS

bl gl sl el a3 s 8 JUaels JSLEA) G (Aabiad)

o ) el Al Sy elgidat Jd aall Cijeall S 6 Jualsl)

Sels Jind Jajll e S il g cilelyas ¢ Aipe iy Lellain GaY
Jepaal

¢ Glyaal) b o) Jlhe A golhall ol cilebeall (e bl iyt LS
Glalud (mpaiiy saalgll Ll 5y el Gkl 8 g l@hadle (Sa Cus
Al gy Gl deph s dllly dle Akl Al cad Al Sl
|
psad) (il oo Aanlill Adalal dgehyl 1311

&l aal e A1 Jlall Jals sl Hlay (IS (e danlil) dysha )l e
b leialan Lgas lgle ddifidl ¥l Cus (el g Gl digh)l
t palic A Lulul dilxie

el ey,

ceakndl Cal
sl il
@hall Jralls hall Cilay 3dle ABle Ll JSAN Adlud) ZDAN sl
DeY) coms 03405 ilelye camy Loy Al ADle L 5 i) bl Jaly il
aaldy,elly b daaiaall Ul dse 135 (o) L) avasills ¢ L) (50l (1a
A 8USED Any LS Lgdadat aay

24 Gl gyl pndl paxilly SIS elys e !

91



s Ll a)gal i) )il ailad o gl S BN Juadl)

¢Ciliad) Aa e (o edpadl) Uajal) (1 :cidanl) Llee o L8 o lall ayjsi 118 o) JSil)
( 2001<Rousset-Tournier cuwa) .dulaill daja (7

il Sl (\

i Ll Ll ol elell ( 4is paad L sinny 01 el s B
(e 8330 AaS A Byls Aapd i elsed) (40 (pae s e giug ) ha dno
LS cahha Ay Gl LalS ekl oda alap Laiw ¢ Ay e Ay S5 e el

03 28 sl A e sa
P AU Apialy) A8y dpail) Aokl Ll Hlan At e ay

c
Q (%)= ——=— X100
c
2 An)d do elsell B el samgd ol s 4. C

. “
et sl dayd A aliT of (e A (gpealll sl Sl S C

92



s Ll a)gal i) )il ailad o gl S

: A Jaal

(Cs) syl plall Jla; 43a8 :03 a8, Jganl

Taalss a cilage i plsgd) Wguging Al — £ LAY Jlay

Cs t Cs T Cs T Cs T
Ce)| €l Cot)| €l Ca)| €Al Ca)| o
17.3 20 9.4 10| 4.84 0 2.14 -10
18.3 21 10.0 11 5.2 1 2.33 -9
19.4 22 10.7 12 5.6 21 2.54 -8
20.6 23 11.4 13 6.0 31 2.76 =7
21.8 24 12.1 14 6.4 41 2.99 -6
23.0 25 12.8 15 6.8 5 3.24 -5
24.4 26 13.6 16 7.3 6| 3.51 -4
25.8 27 14.5 17 7.8 71 3.81 -3
27.2 28 15.4 18 8.3 8| 4.13 -2
28.7 29 16.3 19 8.8 9| 4.47 -1
30.3 300 17.3 20 9.4 10| 4.84 0

Ll (Gl wagall, call penily G )35 adae ¢ ity Dl !

93




s Ll a)gal i) )il ailad o gl S BN Juadl)

Talgall plal) sy dsaglia :04 28, Jgaad

elall A diaglaa salall | 80
MN.s/g.m
80-135 (s L) Slaal) Al s 2l saall
gl 2
80-135 bl *
800 @l Lol *
54 4 el dpnadl® (1D 3
200 dpapbal) QLEAYI* ta 34l 4

e lad) Sl hes (g

A0 Al e W) i Laica e g

Slsell & el gl sy buis
(%)100 X = sl Sl dars
Gapdll (et e i) Lk

Q="x%100
il

GO Bl gapall | cpall el SIS £)y3s alaa ¢ e ity D !
360 Gl oyl pall sanilly G 65 ulaa -

94



s Ll a)gal i) )il ailad o gl S BN Juadl)
bl S (z

Aaal dglise Lehba dapy 0S8 (Al aualsall G Aead) il Gaag
el pualic jue eld) jlay Jaw) U 3 e il f sl

e el i haka 8 (9l ey LG8 Jead 3 el Sl Jll 2
SEY) Qalall ) ey sla SV A clad) (e (sl alg) sl ualic
sl iy daria (e Jeb Jalall el Sl ek ()5S dam (a)al) 3245
idlsell lapdl Jlaaind S Cum pylall Glaliall 8 adasli L ey plall b
(lasall)

Sl b palay J 4l (Sa Yy el JE) 1 o e ogiald) i
JEY) 2y Bala oalally Jshal) gaadad) oy sy o) e sl cdle i)
oS3 G WS Vs dayl 8 B lalls 203000 Cilsally e L) g
robad) Joadl e g o lal) AL (afilss .12

Bkl mhaud) o s

o slall Hlagy S ) L BAl Jiad 8 pha Agiee e Slall (g
sl jualie e gyhall d8dll cNVare G I elld ) agayg Aol Lgadaud
e dasale (S5 G 221N Leadand 3)a Aand (A5 ua Alle (68 Jlall 03¢
o4 dadlgl) lanall 3))al) da

il 8 sl dayn Gl syl ad) (@IS A A Ko
Al 43y Ll

Aggiall mhanl) e syhall da s Glaa 1
ey (ppaic ol vie awall Adal Wl 3yla dapy ol 2
BT\ RVVIC TP DSTEGIEN

95



s Ll a)gal i) )il ailad o gl S BN Juadl)

388 oy ALl paliall 8 5)hall cilagy G Gl st Adjea .3
G2 o phall s s e G ladl Sl s e
Bl e dally Calsal
Jighall el xie (@IS e aaa .4
poudill] e ) il . o
tele aial) 134 adiag
@AY ) 8 (alidY) aae
il 8 Aeadiia) Ll 53a) 45
il L)l Al cullabial)

Y il mhay e Bal b e 5S oty gl o3 e (g hall sl oS, — !

96



s Ll a)gal i) )il ailad o gl S BN Juadl)

) gl b datial) s lall Jlay ciluaS Jara 0 05 a8y Jgaal)

Al gl 8 Aavid) L) Hla, 4

;Ld\ JB.} Ct\.\;\ JJ.;.AA

o 135S Ailal & sandl)
; anlgll adill (el Llaall ¢ )
(psy/lS) (=21 6

B ER AR |

1.90 L/g 40 (clelu 8)asill Ala .

2.64 Ly/¢ 55 (clels 8) salall Llaall dlls .

3.00 slall ey alakal) s 2

0.50 Sl Jut 3

1.20 asf¢ 200 Jully aleaia) 4

0.50 a5/ 500 oo Jewe 5

7.50 a3y 1500 S Cadat 6

9.00 L. Lal18/¢ 100 (L) shyal) Ll Llassind 7
26.24 ASY £ sanal)

GO (Bl gapall | cpadl el SIS £)y3s alaa ¢ e ity D !

97




Sl AN (S ga b Ay 1l Juadl

Aahial gl 4.2
bl ol8w 5.2

Jsa pall g larall cinagll 6.2
asasil) Jlasf gl 7.6.2

JEsa paly L) (adis 8.6.2

L

S Ay 1

JEga pab 2

sblhally SI8Y a8all 1.2
108 9a Adhaia Flia 2.2

danidl) Jualy fop,lill 3.2



DL AN JEsa e Ay sl Juadl

Pl

d8 e 4 LSale Zplill e dl dalas lal) e oSy A
Jany o ddelan 5 40j cigjlene CilS oSal Aland (bl uSall s ogplenal
oda i)l e lgmpp Al Aploaall 4l Jaw (e dplenall 4nd 32 ol
dalay Qlid Aladl) Healll s o Ll Galati Jab Cupgy Hle d Al
Jega yuad

oM Ay .1

radsall 1.1
o Al 980 Jisa e ahall QL (e cpall Cagind) 8 5L AN a8
Gsinalls Jledll Gy das sher Wylicl ehanall Ay a5 daalall il
Agyyrall ASladll L s Aalailly ol AN (e DS Ylad basy (06 &8 ddaylall)
sl sadl e WS 600 s aaiis bl Ay Bydy Casan A Lsia Ul
o S ghll Gl (e % 6.8 6f, ZaK161400 Jisa Lgialioe @i oo sial
Al & ANS jie I oY) Aall) dadld ol Leie USa 200 e S
asaall Cad saalgiall &S 404 0 oladl Al b Lo Y1 dald) L cdalil)
RSN E A
sandll Jual 2.1
leand o Js Al Al Leie ety Bae ) SLiy A5 Baans Jual 35m
CpiSinne Cany Guaildiall ) aa) o) dllyg sl dala ol Jladl (e sla
& aaal dias olall taaa jobas e Call chasall () Gl Jlad (e
oo Cnanll FS a5 ey S GUalud) ) gLl sley ol aliy i€y 3Ll

! Pierre Robert Baduel, Habitat traditionnel et polarité structurelle dans I’aire arabo-
musulmane, Ed du CNRS, A3, Aire de I’Afrique du Nord, Tome XXV, 1986, 232
167 = 2007 « il ¢ piall Luaill s cdyihall caall f) ¢ Jlads 2ea 2

99



DL AN JEsa e Ay sl Juadl

By s ool oual) Qlld die dilaidll Cdjed sl HLAYL a3 Lad
@A) Ol el il il ) A 1903 L dpenl) ey ciiye (554
2 e G A 5l Cunens cdilaially 4 036048 G 21870 ale Ll
tlaasds . 3.1
101 &8 adajlall ) b Lo dgmsn Saaid AN apdall Jansgl) (ady Lag U
towbadl) L 1.3.1
:dlaad) i
daS adize s L ley paddie s L g @) G (e Agldia A
21506 s acli) alid 5Ly daa W 21953 e acliny) ady o) jue
)gshaaall Gulla¥) ) an dple Jua s a1835 acln) adly 3 358 Jing
. (03 23, 3k )\a)
g .

b it Ay Al Aag)l AL (a0

) pmy gl Aije 8 Clye Bae Gt ) adiey Uy gl LA 2y
5l L) allaal) Lgi (pa g Al

(i g Al 3

Alaladly 8 Al

Bysball aly ASGa B 351y & ol

s obsSall Jail daghal (18 il Akl ) 16 ol Chite e Jall Gllly Cojaall cialaty aall ae !
o Aighe (ald cQulgall g dilue (5 deas (g dxala ((pie deae HgiSall i) Gt Cyaall &)Ul
42 -41

WWW.igli08.0Z :adsall e ¢ jliy A5 Caypmill clgn salell 2

100



DL AN JEsa e Ay sl Juadl
:Jsed —7

Jems ey i 4ld355 Jgms Lgwa] (gl Galiia e cilinidin oo 3yl
sl Je dabual)

:8alaaldly 30 —a
c B0 B)sluall Balea dlolially 18 Bales lgia
lz‘jyd\ -2
Zokilaall Bes essbll Gaes el S Sl sl Gl e
Elal) . 2.3.1
Flally Yl jia A (gshall 4l Flall 8 Jidy ddlaially L) & Lial)
ta g (02 885 3dajlall) )Ll ddlaia 3 (g5haall
:hadl i
ol iy dygie dayd 45 (G5t B laa phall gl Ll Sl

s A0 05 e Jsy

sdadlodl)—
oy Cum chaliiia ey laa dli [l AWVs JUadY) Ll 4o
b afSl) Lalall ilage oWl ke e sag ale 30 I gsiall Jaxdl
daaliy iy dilaie ozl Jlalgh L 1l i gy) cilibiag Gase jUadY)
Dolisl) Jeab 35005 2y dase caagd 1)

2300 I ooyl oy lling Ua 3l Adey QLIS (e Bile 1@l !
5=4 5a 2009 sl 2009 cabll aaal) ¢ ) Al bl A Jall Sl e
csiils 17 8 1a0a75 2012 4w dilaial o el Al o B K3 aaal) fas 30

101



DL AN JEsa e Ay sl Juadl
TN d
Juais (les dpfl )l Jomd 3 Lali ddey ailsh Lo Ailaie lias

G s Al Jopll Gl dleas Qllall 8 06 (Laadsiy eSl) Capall
L/aS55 Loy (s dilide Lgalaladl pale s LS <l ) Capall

t ol AN AAUal) cldaal) Lo

o oL A P pdie Jangie 15 Masd) Al illad) liadl
:alll) Anlnll clusagl)

http : //algeriemeteosun.com/meteo/graphiques ads : jlay A
http://ar.climate—data.org/ aise : ki .>

102



DL AN JEsa e Ay sl Juadl

b ANy pudhll ags Al Aade 105 a8 dadd)

[ B Al Lo
/ S

7

-

R e PO

103



DL AN JEsa e Ay sl Juadl

Sued G iSdh 300 b n 38 LB | L= eS|
- - T— e " -
- Jud S Sh rhilln b 3 LB | L= S|
l{'ga}lha_u.uj-_-n.;ﬂ.-.dhﬂlaj.nﬂ
[}
o

mid eSO GTO3 10080 1300 M0 100 20
B ) Lt s bt dalot

104



DL AN JEsa e Ay sl Juadl

B
:_:-'.LI-'_'-'

.
R i

Tl o e

—2005) clgin e YA Ly AN Lalal) cldaall augia 106 ad) adldl
:(2015

Sy L ) v A

L Altitude: 7H8m Climate: Eh g . | mm: ET -]

101 a0 4 .a )

GA - - g "y T
i
Y LY
v .\.'\.
1 4 > T, 0
._I_._l_._l_-___-_._l_l_l .
i1 oz 03 4 o5 1 [ (151 i L] 11 12

105



DL AN JEsa e Ay sl Juadl

S 1Bl adl slaal bl

F L

CH 0

" 3 o

51 i}

N R A R R R TR

‘Jl.ug _E1_u3l -

moith 1 z i 4 5 & 7 & ] 10 11 I}
ki -] B § 5 ! 1 q r 14 14 L]
“C .7 11.6 1%.2 1%.5 23.6 ZR.5% 3.6 31.8 7.1 0.5 13.4 0.7
L o(ming L% 4.4 N, lX4 1.5 Zl.4 £5.8 24.8 Ab.X 13.M fai 2.5
“C (max) 15.68 1.9 X3 .7 SD0.8 ZI5.E 40.0 8.9 33.% FF.? M.l 1E.&
b 7.7 52.% 9.4 6.1 T4.5 K33 G0.7 BY.Z BOLE 6RO 570 409.5

"F (Hin] 5.2 .9 4658 5.3 61.7 705 7.5 TE.G GH.S SG.B 4%.9 37.0
T o(max) .1 &6,0 TE.0 AD.1 BT.4 96,1 1od.0 1020 930 E1.0 6%.2 61.9

06 ad; Jganl)

106



DL AN JEsa e Ay sl Juadl

R ga gl 2
: Alially <IN adsall 1.2

e e =y 3 dgpaall agaall sladly Ly ANy Jled (8 Jese dgaly 8
oo e dest sas Mol Jlad ol jead A ey o< 50 5 L 4N
dadge o dbend A1 mag L 3y (haally S QALY oida Galul
(09 &8 ddajlall ) Y aie Gaaative g3 7 aljaal

bi o oy LB S peailly Lol jie (38 Qi aly Jege sl

Sl ol mha e e ading 13°2 Gase bl Yled 01°30 Jsh
. 21170

dsyuhucl.u 2.2
chiliall Sua e V) ddle dday L ANy Flie Lyyd dshial) Fle aldy
PGl pdie PR Al Gldasal Jaisgial Aliaad) cddll) Jlasdly chlisial)

bl Jae peailly dipagioall (pulSs juad jeal jead g Jledll jpusd lgle allaiay Lo !
e Jaill (e gd Jese S Jual ) Liany 13) 2

107



DL AN JEsa e Ay sl Juadl

JE g Ll Al Al

Alrivwde: 1028s Climave: Hwh "{: 18.8 mm: 147 !
i 1] B
.
[} ] - 6L
&
- %,
o b
i P
1 20 o “k 4l
s ,
P
o
il
.l.l- Y
"
] L
3 i} 0

Liud 02 o3 L] as L] or 0= 05 10 11 12

JE sa 2Bl adl claal Al vl

&l 02 ok ] ] a5 04 ar 04 Ll 0] 1l 12

& gal AAlal) clibarall augia :07 ady adal

108



DL AN JEsa e Ay sl Juadl

& ga sl Joia

07 a2, Jgxad

Ll OlaaY) Joha (e ple 2 g Cus e ol el g Blia SSY) el

S W Lale 20 0)d8 Jamay uedsi jed 3 Sl HUadYl Jsha e 4SS

Dsedll ST s ged Jia gon (B ¢730.9 Lavsia sl el sed Ba el

et Can Sl WY (amy Jat 20 P08.0 () desd (232 yla Silayaa 3355

Dseill S0 G Akl 8 HUadY) Jsha Jare ol (J8 S aall ) s)hall das
1°22.9 58 alall Jlae e yhall cilays Jansio W eUadlos il lalia

tdgandl) Jualy foylll . 3.2
S edesa el 2ty ol Ayl want s Ulee b Ligaly Al Jdlal)
NSl Cayla (e Aabaiall yreadl oyl Ayl JAY) e

V) Gllaad) e alaeVU oD 145 13 sl o Lo dadie lgadina (S

¢http://ar.climate—data.org/ ialiall cildasdll adsa : jlayy A

109



DL AN JEsa e Ay sl Juadl

slall et s sale) WA (e oSa Y aaSsall e il calal)s
il o3a Al L

palie G SA Al lbgall hls Glual djae s Wilaa (S

e 5L g Al Al alad) Gle s ldaeddl oda Gl (i)
Glaglea o of sasay Ao Al c)Lay) cle Load saie Lidly Lo cledl) Ulass
oo G2 oW bl ol Y Audlell sl 8 6)S0 V) cdie dyjie lilana

(AT ol (gl S5 (150 J2gms J2m Lo cyliie cpandy el Al

oe Ll el ydie aaly Guldy Tule dal e oo Laadse s sk G
Ol G Gl Ldpa Wyl WSy Aalil) @l 8 Jis aliel sag ¢ e dan G
G llay 31 s ccbagll die bad of I Wl oo say e dia Leaaal
@y b ol W Lalia Lk Jgaliall 48 V) liliay Wi colijslaty selall Jd SEse
Lis 22l Ay iy Lpud llias o ) oplaiss Aol Lilsh ¢ SEga ) Joai o J8
Lpuals LES Lo 13 4y Ldge OlSy cola Qi Y ad Gl pgdls (Sdngs (oann Gl
Ay J<G e dill ol 4S5 a8 dall 8 Sle galdd) el ol bl Jal
Bl ol VY els ol e Csalag Y 6B yutinn

AL fdse e Jese S Jual b dikaid) Jal aaf Lol LS
il sl ) Ailaial) RSl asa Wyig o LA T Sl e DA dalia sl Lalis
2 yeailly Al Aalglly pibiadl & Jaxd

oo Canll Lgie Alae Jolay il sacy W 3ae Lingy cundl 13g]
Wy duadl L A8l agen WS st sl ) Jege pllaas dualy Jaas
Al Aaball Cllaghiase Jie leaging (sag 3ystadl Alladl) dakiall (e CilS Ll

(il Gl ¢ Lalill dmu (38a3 1663-1661 Lpslall As )l ¢ ilall 2ene cp &) 22 Wl 5
551 5a 2006y ¢ Y1 dakall ¢ G laal)

aal g cJesa yud Jaly Choailly 4l Aol e 2014 olos 12 pls cane sl dene 12l po Allis 2
dal (e lgman litial Dias lintie 4t Jea eaill Jah Ve clley LS cdihaial) gyl cnalias]) Cpcieal
. yucadl]

110



DL AN JEsa e Ay sl Juadl

din Al Yl eabie (i liSe ) Yoeas el pady Tuslill jealy dp sl
il ghiaall Gany e diaty Gand) damdl 38031 G albaadl el Lyle
L lsand Aipne 3 Lo (lSa 3 525 gl Ayl

&b ki) lie sl cpmliasd) sl e Byglae e @lld b Lage)
dyshad) B 8 lalle b s A el o Ganallly Gl Gans 3
) @lliay dunli Cua e a el (o L) Gloglell 038 jen amy i
iy e 998 105 058 7 () st )l pan e Lo @bl ll 228 G
(A

LS Lis S 2l J8 U 15 aa ) caads A aed) U
1 il Agale Y25 ¢ Lea¥) il ) Jgeas e ) disie e il
-l Colgll PA (g

I (e degana Crn A ) g el anli of ) (Sa b
el gl ey odall) Gany S el ) e ey Lk Lkl
lele oSl ¢ lie 05 LU ladse Joay illy il o 5piiall pliall 22 .1
paill jead oo e @A €l G 2e e Jy 13a (b)) sl 35
alie Clin (& ahas Ble ) jeall) pexd bl ) bl (Jlal sae e
cemidll Hlaainl) 358 Gl Enaall dald) i ) Jussy)s
Jmy 3, Al dadaidl) Jal die ansall jeaill (il oLl gY15 A i) dae .2
@ ol a (ghee (o s (e s s g 11
Ghu sy el Gun e G deae S el B S (ouse

I Smail Chieb, L’Architecture de Terre : Techniques et formes, cas d’étude : Ksar de

Mougheul, Thése de Magistére, Centre universitaire de Béchar, 2005, p143
2, ibid. p.143
Zilaie s Lo ol ) A al) Con Sl oLl Sga b il Cuigal) Jaeland ol Caalil) Jidl
dese paly Hliy

111



DL AN JEsa e Ay sl Juadl

atysia aagi e Vea o) o aet o e (Ralall) gyl ddkid) Jal Jalas .3
) mal Jé e )
Al Hsal e Cela il sae o el peail) Jal o soliiall Goans 5L3) 4
Ll i ez o) el Jia Basnse e Cinsal
2 M dauld dalie ot lly, BpS Alas Ale e pualll aBse LS
Joail 138 ey cBpane i Slasl Ly B3sms0 Z0alS 502 iliss e S 2000
-l
fea U, ailly Gigal) 35S e Ji A las e sasagall Juad) 8 L6
Oy A sl 13 claws 1S5 J3ld) mmy has Jaly (0suSl)apad) L6l LT
Jolall o8 Jrd e ye Loyl 4ie iy of ey gl ddee 8 allaaiad
) el aladN) e S aae
lee )i Calidas algally il gl aani 135 Jesa yoa Jaby bl 2 3y .8
: Jia

(Gl Gl el sl Jlaainl Jilly Juadl olae sy daladf
(el Jie (gAY il ol

I st Al gt an Adanls L) aaeat oLl sladd) anly 35 . @
Al el dialiy oluall dalgll 295 Jal (e S8 e lally Sl a3
Saal emall juaill Dl siladdl 2l Ll 88 ¢ jumdll S Cayla (e s yladll
A Al S sl 8 caay o)

loay <S5 0 peaill e Jual sae (il e Jo 2l cflgdl)
Aadaly Gl Blay Jaeast Jal e

i) i€ A Al LN 50n) ¢ saly syt gl ¢ galy by uai !
2, Smail Chieb, Op. Cit., p144.

112



DL AN JEsa e Ay sl Juadl

Dlsal Jahy i) Glalise (ais e Jay juaill 8 Cpiilda <3 J3lie asas .9
8 e lid) dlge Ailaa sy aalgl) Gl 3 Glshall Jlaiad ) 5] Las ¢yl
DA e aneddi L 13 duie) il e LS e 50 dlac] 2gag Je AT Qi
LAl EN) aaa
Ol aae 30l o Ja Al Aledl) dgal) o sl langd A Axwgill 110
CUEQET
G A ae (il o L) Aadail Bkt (e sy Lo ¢ paaill Jaal) aydaul) (11
adagl) oda o jend Ak 3la Gph e b Yy opa Yo lud
Ngin Lag gyall gsens adatiy canlgll yall Aalie Cun (e dualiy (Cauiiall)
:adhaial) daglga 4.2

g ) i C'_u.mljﬂ\ % C'_i\c)l'a e 'é)\.:c d.r_}a :‘\S.u} 3\3‘)‘)3\ 473.\.\]\ dalhia
Gri dlay ¥ Jua sdal Al GlSally CUsSa) Gudi Ay AnlS),
3555 2 300 X200 \ginlus e i alSe L (338 AS 2 amy o adi K]
Zonsl J Lo cdlsm L)

: ) (NS 5.2
Sl A I il i dey pealll BB s 8 Jege pual
e ol B Giiendl) S Lndll gl ny copgiall ael oo Aulill
oo Jgse il el e Blhal 2o Sl Cuald bylaty Capgill aadY) Gl
A sl Gyl
TN T IR T N AR Oslay) S Cun dddial gy draw ailly
1979 4 Wilgs aiSlus Cayla (e pusll ja ¢ oaall Nols e V4l agia g0

!, Gérard Duec et al, les Boutonniéres pau-africaines du haut Atlas Algérien, aspects

structuraux et sédimentaires, compte-rendu académique scientifique ; T314 série I,
Paris, 1992, p 1478.
2, Ibid. p1480.

113



DL AN JEsa e Ay sl Juadl

Py oLl Jhay digass laal bl saad dalgll Jeb 8 sl s

ey clgall 8 Al z 1 dag)l sl aamy il Adlyally dalsll olsal JidY)

A S oSl @b on dealsill Glacal (bl Cilue (e Hsw Lt Jay

Gl oda (S G Cpall Al B peall A (aph asma oY ol

Lelal) lalls & @lgial) iy Shadll Gany DA e Ll Ll s
Azesaglls

ralsly Lt 1.6.2

el Loy Tanl ol g8 Aiad) o Maglinall juladd) e psadl iy
b el joaill (& sl el Caileal 4 Ly dle pdin jlan g ¢l
il e g iy 4yl Jgasilly 4ie g Ally Jsal

L cgplanally penll o liail) o Apaall dgan aaail Lewy 223 ) o} LS
e caalls Aol aseie g spilie Jelil i (Y] adinally Lals dla
Se1all alal) J<im Jslaes

plall Al 4 alie e shlly Blaall e e Jese paly dam

Gagye cul€ ) eadll I sl Aoy 8 oSld e e & a4l V) W)
oo LN (e degenay Chagll il Je il O gudl HET s JSA)
G il e oladl S Jla i )l ) el dease iR
O e o) Hlas dlas ol (g Ml s 43S 5al) )l Adhhall (S A8 ) i

87 U= (Gl jaad) ¢ g5l dese ol LSH. !

153 Ga bl gl (&)) 2ens puale .

8584 a, 1992 jihall 3y s dagas [ T, D) g5 pially (pand) A0SE] gy 0 panlyl .
OISl (o Ipmpal 48Y Aape 3 8 calpn 3 5f @il il puaill ) Salee LS ) Apes AL
- el wgiSliag pena ptplaly ulial)

114



DL AN JEsa e Ay sl Juadl

Ahall jee alalis (oaxy doasly 23 5 2.5 G Loaclin) W caw 60 5 40
deal) b ah cdalall Glosa ) conb DA e el ) Jsddl) oS
23.2052.90 (b ailulie eyt sae 4 cial cdglladl

i Ansial) Aeall B ah dalll b o ciatl Gl s SE QW) W
losed)l daaganl) dalidl 5 peadll dals aag Jo¥) Gl i daldl e 3530
(03 a8y Asll) Bouadl Aalis Liad ont cdilal daluy

: pall) clalui 2.6.2

e dcsans L Jamy cdulad dale al Glaldl e desane gl
DUy Aahll) laila, choad el Llae ewd cleladll o cDladll
sl Loaf dalull amg WS (el 5a0 ¢ ) ¢ cbialadlly cile Laa)
e 3.50x3 lglulie daludl (S) A 33550 48 o Hle (Chulads Llaa aw
(03 &8 dssll)) (Canadll) deleall Cilexind o S0X50 daled Ledans 5

2 3.50 U Jeay Jilall oylasil 13gS aas daludl g 3ylad aagi il
Clgpall 2l Gyl ge il lgady o cladid 50 1 aui g B (g
Al e lgdaus b il dala ) sa DI 38 e Jially ccagll salay

dalia) ¢ il J200 3aalsie llal) san Byla o Leaa 81 400 dalu olla
colpad CilaliaS dlantivee 3 yall Slaldl (e de sana )

115



Sl AN Jo e uad Ay LA Jaadl)

tagyally i) 3.6.2

a0 IS (e 06w ) Aaladl ALl 3p8le Ala L gl JS
02 ad) halaadll Jesar ihel & asag A lae Gipell o 3aaly 348) de gens
.03

calad) (8 Gradd e ST 5 e prand ¥ g Al gl 038 Ciela
Blaka e laad Le DL Y) Lelel 8 sUaza al,5 50,9000l leaye (ppuSlaia
oany @ e (Jilall oY1 aldal) Caid A1) Joaal) gda dpdazill 3 Calastiad
Asgilly byl e aelus ll calalually sl
V) e bl (Sa VG Bpia gy ) Al @il el
Gioall i ) i S Baalgll Bl e le oay e DaBll JHlal) Glaa
.03 3y Labadl)
tdledl) daals ) Al Aol s Wapaay Ll cdpaganl) dalid) (e LIS Lt
el cls Blee cul Laa e el ) andiyy cdjlee Culi
Al 483) O allay aaly £5L8 0o Bl say 5L culi i
cJshll Jasgia Jgue <l oy
Pl e Gl gl o Adle led SO ) andy dpns Cilh o
P sy Sl gl e b
rapdl dal -
ahiite JS5 (Sluall aa gl Cua ] Gyl Gy s laaly Lo aas
ol Hea bl o leblays (pad) e
rqgiad) dLall -
(Ole)ld A8 a3 el Culh cya aas
1800 _alsl (£ 805 60 o Lo ciliay uliu 320 (g5iny ayn S
e JS0 Aald plandl dale aas oy JS Al B

116



DL AN JEsa e Ay sl Juadl

(R e alie (Al ey pume (sl oy Al Agall o padl) Al
Al e S Glieags ealdll Glajan (hee
: pall) daia 4.6.2

& B Al Aupae Ll ay ol Gl gilae juaill aas

Al Cuilay (bl cdnpaall casndl) Ll Syl aalal se)E
O Dlaladl e epill plall slaca) Jal (e clldy ,aalglly (Gsudl) e sanl
(ansdll) mgalel Bagmse L ) ulad o Bl ety dall Sl

D) Jie dald) dalall elldy padll 8 sandial) dagenll jualiall (e cllia
o) Al 22 20 55l Y eail) dniie 083 o WS Aalad) culi oy agasal
Lagerdl dalall o mibyy g JBydl) 4S) b ady Sa6 dislee Eyaa (aa
Sl Ol ok e oliall S dald e gAY o a2 S Chealad sl
. (05 28y Zall) Jlawgi jusill

dahidl Jal vie e sOall Culdsf Ay dpuad dels dawd) 2l aung
Acld) oda bl 3yl ead Agase s sld) ays adail Jasid LS c3all
a8y daglll) dpadie L) danly Gilalie G ) denie o 80 Laykd 55 dusadil
(06

oidle Je JBI gl am el (e 4ppal e Jis caba S diasy dus
il S Ay el dad] Gl Al 4 (S Aeld) lamay Giilie
i paa i e Ble A ddad) BlL s e g8 il e
Jexinly ccaluall jla e sl gal LS e ld) e )y die jung j2ie
CVEAY) ) gal) AlgallS Al abeYl Jwia¥) ab) Gl se )il anisdl o

cosbels Ay abel e dikid) Jaly Aalal)

117



DL AN JEsa e Ay sl Juadl

: Slall 5.6.2

eSS daplly bl (e llae g iadl 50Sl aaadl 53 skl GShadll cuy
Lase 2 0205 Saws 2 0,155 2 0,10 (e zshyo cluliay Jibiins ases) o
et Al Al Ghaall lalud 4ie pgieay Galal) W (S ¢ Ysh 2 0,40
W, 20,60 0,40 o zshi Lo Wl daplall haal) sda claw cagally Llas
e Jall & aaall Aasgidl slaall e el 8 haal) ol clulad oo
(04 &) dasll) e 1 jie aalsl saeiy ¥ leelin)) o dan ks 1Dl 3dauls,

P e Gia JY) Walsise 8 dazmidie JHall o o Lilae olidaaY L
Gleliadl i) dalud) e W cdalall e o 2.40 i) g liy) Sglaiy of
(sidl) 3.3 X 3.2 (uly dmyye 585 Lo Wl o Saadl)

oS VLY Al Cas e s bl alge Cama ) odal) Cilef 8 aal) Ve
Sslatt clild dlala G (S Y Ll dla) 58 cleld) e Y& Jaais
(esialls apal) Jadl o Ll dleied) osdd Cagaall e W oa 3.50
gia e s A Gl aaly oSudl Jals @leladll aan Jea sl ddaadl
P o 4] asmall (S ¢rdans oyl Gilla e 0sS8 Jlaal lely sl
(OSaall ) A

o A Sl slall sy o Jese yuad 3 i) S Cigial
exally gl o Bin) S Jaul eiall ein (e Wlane JSE (cppping Ulaa
136 cdalgll il alans sl lly AeS)all cliail) Jerind dam ol ans Y]
S Jan @l J3lall C AN Gany & Y) il b aaly (anS e ST aa L
Gl Flde Qb S Jiail) QBA (ge degiae Glsd e Jyiall LS Caall
culelh o bl ey

cJaalaall Aalay Haall (jgle gl alewin) mlandl ga Caaials !

118



DL AN JEsa e Ay sl Juadl

(Joe uli Hh sladl Al Jie Gilh e oSlaad GV (axy aag
sy oo bl (Cygakall e L) G jsiae elad Jaadl 8 5yl 2
Aaled o st cCupali S Gualpad Adaal) Al ey o1 558l oel)y ¢l
il 3adle I Jsdall aakiis 4D e cp 0,80 Lalia Jska daype 508
(Gl g Cajall Ay e Alg el iy pualali Coguall Al ccigad ag 558V
Gl L Acls g8 haal of olisds oo W

aal 8 ccdpll) (ol cpall) jall el e e Jilall geiad LS
Slel G s dasae laglad 38 ganall GG aal 8 56 L Wle el i)
Chpdial) adal (il e eda Aghaad 4 mdl) daaall apa dexial (J3ad) e e
Al Jsaal (e 8ppall Clilgally

pdlie lgind daliin) adaiie (B @z P e S Gl ) sy
Bppa 4 Bl (e iy B L zsie Coplali HU a8y S

legi < Lae Lgany 8 Aduliie 318 o goad jualll 8 ohhaall alaes .
AN (e

O sa Laad AT 5o Ly ceniloas dal)) (Sl ohaadl Jaud aas .
Lyl il gl Qs dilaiall gl (any Crng Adiudl dgall (o laall dlula

: LY 6.6.2

8 el Jege pead JalSs 5 15 (e ST didial) S any W o]
Aalall degandl dalall sapiall LY (ars liag (Bl oleagd 50&0 J3luall Jaka
Aalin 33sagall 4S5l Al ) ddla) el by agasall A i
St 10 s ) Gee busio O sdadll i 83 LS il

119



DL AN JEsa e Ay sl Juadl

(e sl duall Jo adiey JalKia 6,u;..a D1 N ARST IR PN B ] JEN g DESY
S oSl o el Uae e 3hh Al e el ady Cua elall e
el s asall e ey g3 J5 8T e slall Wi ayUadl)

tagasill Jlas) g )i 7.6.2
sl (e LS 3 amgl) ¢ il cdiaiaall iyl 1385 Aalll 4@l ~lladly
Slo ol il Cua 2001 L gl 8 padl)l e oanep AT G s 4l

il sasase OS5 al AU ¢ uaill dmise ol deleall dalid QLA culsal) s
Gagline cilaid ) cluhall i€a Gapla e Al Mgl e g

iga pualy ) addi 8.6.2

Jball Lgid Ly Gl syy cansal  padll dalus Caal (w0 SS
Aalall Zalidly dasall JUEaN) aayall £l V) alug ol clgadand Alla sy leargds
Jlee¥ o aill g slanivn Leslanal Ja ¥ S J3lall Glanss ¢ Slond) (s eias
LA

LS sl e ofialdl pa ¢ gl (Sl s b dl) Cudd) o LS
Sl alall ol Crsuie debad ) ddla) celasdll il oS aal ag) Ll
ol dgaa are @y o o) ¢ uaill 38,00 dgal) 8 dglein) 3l 3 ol
Gua cDbimad) Glgin 4 Laldy ddahial e ddadlidall &bl cun JHlall
(el dena Ljslae 4 ol L i) ) b e o e Caal ) deay
9 58 ) daglll Ll (1070 2 sl o (s5ise o uadl) g LY Dk

120



DL AN JEsa e Ay sl Juadl

Zala) Al Y A Bl ghas Jaly cblall (amys liall s
el cndls (10 28 dasll) ey peadl) gl JalS e aclial) dyshayl) Y
JelS e ALY a5 Lilae llaaY LS (i€ Eaa dge Jlaiad 52 L]
led gl A SLY) daliy 01 5 0,80 op L pli) daugiag i)Yl
1L B8 Aall ey e bl ddee A Coshall pe bylaall

ol s Aaghll e Dl el A Alesieall QLAY (aged
(12 a8y daslll) ey b Caypa alai dgag adal ghaall Jefs i) (o jUadd)
il o il oaal) Capal) S g 5e e sasliall skl AN Ay

e erianYl Gl Blas Gy haall ¢l maat aasill o Uadl (e
sis il ol sa Al bl o Cus canagill Alee 8 a3l Jlexind ¢ UasY)
Cllgall cDlady il Alaulsy ol 3 s saal Llalay Y1 jeds Ll 58
bt fpuald) delull (lSe e WS ¢ saaa Gl J3lall ) cudaaly o lall)
cemlad aray Jhall e Jasialg dAabd) Jasg 8335 gall (3ad)

121



al)

PR |k |

“w "

-

Moy Joga A

rg

a4

-

&
g

J

Je 8) 4 Aliall ¢4 ) yrall il slae )
(e 50 )—al) 4 3 SUPEE :

—

ougheul e
Jpled s way-ad iyt

2°133"E 32°123"N

Google
C

Date desiimagesisatellite’:16/2/2016.  32201°11.01"N ) élevi1021 m altitude’ 5:25km

122



(Gl Saadl)

2 A5 Joga pad Ay

&

J

-
AN
Al dplad s articth et
—
— 2°13'3"E | 32°1'10"N 1
- » 4 2°134"E 32°19"N 2
- - 2°134"E | 32°1'12"N 3

“\M | ) o Y

i’
:

t
NRNRRRERTE JRUNINE

At = :

5
D I

02 ksl

123



(Gl Saadl)

DMy AN o e uad Ay

i

el ALCL cANE ) Clda

dplal b3 et i gt

2°13'3"E | 32°1'10"N 1

2°13'4"E 32°1'0"N 2

2°13'4"E | 32°I'I12"N 3

s

Gy 3

¥
%

o3
da
o)
iald
Jalad
e iz
sk
il Yoy 9
FERA )
e ]
i
Sy

=

DOUEEWHEOD

03 o) Lk

124



ol ANss () shamsy b Aoy

ALl g Ul 5.2

Ahid Al Gl 3
O Paus

O gy pad S .4

G hamigy palll g lural) chuagl) .5

sl b Slasail gl .6

Oy paly L) gadds 7

) Jaadll

ol Ay .1
Qghamsgy pab 2
anddl) Jual 1.2

Ogausy pad pBga 2.2

bl 3.2

L 4.2



anl) &g ¢ ghanasy uah A ) Jeadl

Pl
ialie pailiady sdl gyhmuall GullY) dikie ) (and) A5 ain
AT A (G grang yaal Tualiy ANV sl JS A lerall (ailadl) e ool
Lshl) e adlgialy axisag alall Al e aibilad Blas calaia¥) e 581 sl
Al & A8l gl el aal cilagl
b oan) ANy .1
:Slilly Aall a8sall (1.1
(°33-° 40) e ha om Oball pall Cgiall G Gaul) ANy &
e \AJA,; 42 335 70c71696 Qjﬁ Z\ALMAJ ¢ 15).:8 ( 001_000) d)jﬂ S;iﬂ'éj Yled
Gl gially @il ey coalialy sy Syl AN Bams ANy e IS Jladd)
(06 a3y dajlall) Hlig dalail) il Ciginll ey e Jhals Ll W) A,
S Aanda (Al (22) e cpfily il (8) (Sl e AN (55 L))
:‘;Q} Lu_LIL.. .k B.p.A.lA.. ¥ ‘m.. :J dLL\A )’
2.8 8778 lgialue iliis ciniipall Joead) (s Jladll 8 g ¢ ) didaiall-]
Aalily yeal) Gy cplgensiy Judlly Glig fa Gbal (6) G s
i oS 11846 \ginlus dliis cgshanall Gl ) et :A gl dilaidi- o
Ghmy sl Gly e gy adlesny panll s Al (13) ke A
By paally (O sanssng ADLAs Alpall (e s Clslyys 5SSy Jsusladly il (ladas
ED amt P 51073 i \ialuay cglaall dibie o HE dibidi-g

s gl el gans (an) sl

L wilaya d’el bayadh, direction de la planification et de [I’aménagement du

territoire,monographie de la wilaya d’el bayadh ,2010 , p 10-15.
c aial ) s 0 g Gl 23 0 Aleeinl) 850 b e Gl culS L ®

126



anl) &g ¢ ghanasy uah A ) Jeadl

ek 2.1

) gehanall Gk pailad iy Ldliey Ll AV lia

LEyd bl 2l ) e 388 e Siad K 700 Ledoka doles Al (o 3)le

i ogee Jlag Hgalll ddhaie o S aiay JS 75 Gajeng e agia olaily

Alulud alitie y aend e Bybe Agbad) ARSI S Ailaie ) Qi Yl Ailaie

Aapad) dpgiall bl sl dgatie dpplall anall Glalay sl Haall (1
01 &8 da)lad) *asly Jsems Lellam

:dibiall duaglgn 1.2.1

eastsndl 43S dgmy A ghaall Gl I Laglga dilaid) i
oy ] dibaidl dgaglgmd AL ¢l uly Sy ubsall jaasll
(03 &) dajlad)oslaial yie gshaall Gl L ay Al Gailadl
D Al o Unilly #Ual) 2.2.1
el (e Aipall palial) 2B o ddla Apalic dilie 8 ANV o
ole 400 g U gyl Janall slaiy ¥ Cum (05 &) dlalall) gl Y
W jaci La b dabaiall Chdjpe 3y colilal) Leaal 3yl cabililly slaall 4@ <
3. % - e . e o (e - T TS (R e
Cpaliall Ayl el b ey Sl 38 sl i L gla) o ) cara # ey
Aa 17513 cle gshaaall Gl W gsinll Jorall Jaaid 3)hall L
Gshaall Gl e Lo o) e cladans Gaad A8ld) pylsall Jaan Lo 1aa cdygia

', Malika H, Les Pierres écrites de I’Atlas Saharien El-hadjra El Mektouba, T2 Entreprise
National des Arts Grafiques,Alger,1992 ,p 41 .

2 . Flandrin J, Les chaines Atlasique et la bordure nord du Sahara, XIX Congrés
géologique international , Monographie n° 14 , Algérie, 1952, p 10.

*.FLamand G. B. M, Les Pierres écrites Hadjrat mektouba gravures et inscriptions du

nord africain, Edition Payot, paris, 1921, p 24

127



anl) &g ¢ ghanasy uah A ) Jeadl

SV as ) Akl lahalls il Jile Glal 4dje dgsall oluall LA 435S
shivall (pey Gt Jio cobaall WA i Jaliall wliySlly ouhsall sl
(02 48 Adaylall) 1 e sall) sy i Al Ailaie s gee Jling

p ABhial) A Gl Al 3.2.1

oo sl ) Shad Al Gsia Ghlid il Gial)l Jes
OIS Cun Al Jile 3538 ) agns Lgaled (& s Aaled) ) alsal) (e LS
jacquat (e ¢ Lkly koch dovaux cuill Jie cuSue 3all ey 26 o0
JEd cpaaie ) ALVl dua il dlaall Vi), e i, DT armieux
Jie snsions Dogny Js¥) oSl Jie gmpSue Gl sy M .armoud
agdlye saball Tihall g Slail 8 Ceals 35l 238 G.B.M flamand « Eritter
Ailie ¢ o1847 au Jd (g ehiall (S Y] adledl o lasls ddkil
221883 i ¢ o 1862 5l ¢ o 1850 4alal)
o aluhyy GllEg) sac dahiall cudye Glnall Gl e lelail
1970 i H. lhote 5 21967 4 F.E roubet \g; 2li S 385 cilads
o8 Ailall Lall) ler cald Ll Aahal) ) 3ELaYL P alagl cgall e o
oo Wl s Ly Jing 21992 5 21982 cilsin G andia A3k aopll) Jible 5538
A Canll bpaleall 358l 6 lgaal ol cdpanlSl cilulya sac @lligh ) suaill 5)lec

! Malika H, opcit , p 43 — 44 .
2, Ibid., p14

* Huard P et Allard, "Nouvelles Gravures Rupestres du Sud Oranais', Bulletin de la

Société Préhistorique Frangaise, Paris, 1980, p 442.

128



o) ANsy ¢ ghamgy b Al

el Juadl)

sl Ay g3 Gadlall dpa gy Ay it

i bt e

N

B ) e b—ia

o) AN LAl cilbaal) : 08 ) Sadal)

129



a0

60

30

a

-30

o) ANsy ¢ ghamgy b Al

el Juadl)

(96) i) incally SUsiall dalocal)

a

01:00 04:00 0700 10:00 13:00 16:00 18:00 22:00
B (%) o) ol slhiall dalocall

(96) A giall caneadly 3Ukiall Aalocall

/\/\/

01:00 04:00 o7:00 10:00 13:00 16:00 19:00 22:00
W (94) A, giall Cuacddly laiall Aalocall

(96) Ladadl caneadlly 3Ukall Aalocall

—

04:00 07:00 10:00 13:00 16:00 18:00 22:00

B (96) Ladadl coneadly 3Ukkall Aalocall

04:00 07:00 10:00 13:00 16:00 18:00 22:00

B cuA e

Gy e PA Gl AN TAAU cldaal) baigia 109 a3y il
(2015-2005)

:M" "&ail.Z

oseds J8 Akl e Gy Al Cledll aal dipe dgadl 8 Wl
J8 L ailsar Wals)) Ld of Aol 8 Liaie) cdad Cilsandd 151 ani old ¢yl
(04 28 21a)al) juail) (e Ly dl) Apaiall Cilagu )l & dlias gyl

Glhall pan f Aladl el 58300 e slae¥) e A ol
@y ol plaall galy et ddlaiall CulS lgpuay Al Aaldll duanlSYl
DSl anall 3 gylaall bl (grallh oaslon (06 g Ulae plicalls plial)
(s &) Jilal Al culS Al dshaial) 8 35 5580l

http://ar.climate-data.org/ aise : ki .'

Ahs il Jsn e gandl iiale Ul ¢ hally sl U Lo 58 8 Al cadils Abe Al 2

candl Y ) Jas o ol 4y 4gpail 058y



anl) &g ¢ ghanasy uah A ) Jeadl

O o) g SSal pallall LIV aal ) ot ) sransgn Al L
i ey die Cagymall mllall gl i Cua Mpre gl o daing (63
Dle zall ) Leasic OIS Lol dakaially cdgially dpgadll Jibusal) ae Jaladll 3 o31S55
coorll asially Coall (e Ladlall mall Jalg, dyylacl) Jalsall layes ) dalaially
gaic o dihidl Al Gl eeadll 2SLe o clelil) 35S aaliml ad
abiciy dibial) o Lida laags JS85 Gl s a3l ol il oLl
il Gl e (e

Gy clelll ol asle e 3ab fsen o J4) Jea ) 1
Pa e Q) G DlSa Tty alan Lee cilasall Ml oy Ziaglly oludl Gl e
Gl ) dalaially ¢ Py cAas i T AL o 4g 3 e Jf baseal) dllas
SalleeYy 4l 1l 2 Lo dilaiall J$ e dan) lal LS ) (it Lele

) jealll (A srans el Lalian jealll o cilll g AT dens

W cddpall @RI e oo dalds o)) Gl OIS A el o b

saleudl JLS ) Jiay poal) o Waadliay anu) A AT ae ) candd (anl

a zdlall o) agin (e celdey gaalla oIV Aol e 4 cillasle ) A

A b olal) deal o mdlall gl Al diphll Calia saey & feiil
.+ 18

2005 ¢ el daala BV sere inale Aliy gl Auln el AV Cshavs peal (sand gl

19-184=

i L Ailaiey dgmge Aagpia. 2

3 Leclerc L, les oasis de la province d'Oran ou Oulad Sidi Cheikh, édition tissier; Alger,
1858, p 62

2002 Gl gl (send i sk, Gl e 52 de gam Aol

131



anl) &g ¢ ghanasy uah A ) Jeadl

PO ghamgy pad aliga 2.2

o) A lpaats Gsrans BT b g yball pall sl palll b
G (and dilaie (3l (e Ggrans B3 angg AN LIS 160 opall leasin (B
ALY Ll Laad Yled W Laelall A5 L) Gadl Alae daly Ly el
2 82584 ¢ ai Allea) Aabie o (jphan 5803 ausE gl Al Lgiag
(07 a3, adaylall)

& LSl L 2008 wilibas) s Gaws 5000 J) Gsramss O sl
ilue Jo e bd e il 4503 33532 aje (S0 G sty Al
o 1148 ¢ adl mhs e Aakidl aiifis © 200 o 5yt
tomapladl) 3.2

el e Telpe cagiliy Bys 06l il Gilalis (G (ghansy s ay

0sS o Al Al Clew Cun cigially Jladll e diie 4l clagiy 3

leinaatl dglaill Jalall cllasas Chae pal o ealll le 2alsiall ddkaid
. o2kl

aai ol A Glabiae Y] all ol e (alky Zakiall ()l

& gshaall QY] Al dilaid) e ey o Dllly sl lialitiN) (s

oo il 2 2000 Vs g Al el JWS da iy das casiall dga
2. aull

e 1932 cigili Jlas dad el [ jie 1989 5246 Jlsy dad e !
2_Cornet A, l'atlas Saharien Sud Oranais, XIXe Congres Géologique international, Alger,

1952, p 0S.

Despois J, L’atlas saharien occidental d’Algérie, ksouriens et pasteurs, cahiers de

géographie du Québec, v3, n6, 1959, pp 403-415.

132



anl) &g ¢ ghanasy uah A ) Jeadl

:E el 4.2
@shanally Yot Ll = Uall Laa cpalie o 40601 Ldhaa dibidl ()€ oSay
O Ly 3T A gghaaall 4ns Ll lgile alky (g shanssy Ailate (o aai 'elygia
Llaadl i) Glall sohmaall #lie e AY) Gamlly Jedl) #lie (o 4uailad
(04 A3,
13 ad) (i
Sl eUaall alaadl i @by orang dihia A 5)hall Glays alias
Dbl G apbaldl cilayal appud) £ UYL et Allg o )gdl B5ling alia 1385 Jlaally
aa Aahidl Fle Jeag e © 230 08 gyedl) Jaxd) Wl (il 8 Lealasl,
Dl Sla Apleninal) 5l 3 G sdsally cipsall Gans daws ol
.3040 % ‘).\ST Caaly 61955) 1945 L;SM IBITRN cg\:ﬂ.b; Py L.sj daaiall 4&9.1).0

o b laaY) kil xidy dum ale 200 s aldy st Joay yramsdy juadss
A V) glad daal s 5l

127 oy 1999, peme A€l Akl Jsall ddhan , opls deal Jlessagm G-t
2, Reynier C, Etude historique, géographique et médicale, tout sud Oranais, institut
pasteur d’Algérie, 1954, p 111.

Pl Sl

Felix Jacquot, expédition du générale Cavaignac dans le Sahara Algérien, en Avril et
Mai 1847, gide et J Baudry 1849, paris, P 272-275.
3. Vialatte de Pemille Jean, Bousemghoun, Ksar Berbére des monts des Ksour, A Louis,
1949, p 8.
Sl ey as S Alsa P& Ggiansss ) 4350 vie 1949 jaaes 13 o lalis " cudld o 83
ey Ll i) el of Al ) Ja lind 1aadld ALl AL kil Gy bl ale aalid 5

vialatte j, opcit, p 8 : yau delu 20 atase alli Cua ,clliag Lia &yl

133



oanl) ANgs G ghamigy b duald A Juadl
T (e

s o Lo lgie Ll Hlae e clalany) 08 (e ) dilaid) e gl
Ak Al Ala Lyt est (ol sda i Alay als) ) dsais b Leias
G Aaliy (il Jladll dal all gall e del Al 2L g
&b bty Ayl Laland) i cJlaplls Alease 560 Lo Ll ccapall Juad il
bl laadly Canl )l Jas
Capall Algd 8 daldy 48 al) ALl Adledl) # Ll s iyl LN 2.2
GA BJ)L}S\ Qb\.}.ﬂ\ ds.\:l L\L\m c_u.m.\} ce J\A.u daaa UJS:\ PR A | L.LA‘-" :LJ\J.\}
iyl bl
Al cldanal) Lo

Ll Al cilpsiall b () ghans o Ailaial Taliall cilydanall Liadl

Cophanngs 25 Tl cila pof Sl s 1 ) e 3 RS |

-
- ,
v LY 4 ¥
- ,
- M,
5 \ | I II I
\ I
- I T T = T I R T T I TR T R

¥ v ¥ v - v ¥ ¥ v ¥
al e 03 04 05 L O L] 1 1 12

&) heanigy Ailatal Laliall cildanal) 10 oy sl

http://ar.climate—data.org/ ads : s - !

134



anl) &g ¢ ghanasy uah A ) Jeadl

08 a2, Jgaall

: 2\:\31.43\ AJ\JAS‘ R

) Lpdl LS aglpall an il hlay Adoa ol gshaall kY] Sl
pod sl dayl 8 AR gl ) Joa (i slae Cagaial € waad ) dil
Aguallal) Aladidly ilay Ayl dibaiall (A ol 138 (g yma tougalil) (5315 1.8
A el dile i e Bl a5 o)lue JalS e Laliisae (8 gasdy ¢ ddall
(sl 13 5y sl atlny ol _alal) S5 a5, " 5 4l Ganil L

iy dladl Jlall #sin e JK100 s alsh gl 0 i) galsl) . 2.2
2 gl el sam Gl olialy i) 4gix

3 Ay Aalg L;:A ‘),3;3“ MJE—C& Lfdb 3.2

17 0=, Galal) gmsal) | (y3end e |
oA 2

3. Cornet A, Opcitp 6

135



canl) Alsy ¢ shamusy i A ) Jaail
relaly paall) &g 35 5.0

Caagll OIS SN (ygransgy yead SLu Bl 8 ol eaiel) oW Jigg

) il dlamal) aginlas agilalils agl ade Alhiladll A4S s agl o)

e 1Ay Abal Aalgll Ty LS Bagase auly apl o Leyy A QS aciel

Adal) malid) 038 slae Josi"glan’ Cpes bt (e "ise V)" Cpe s BT

iy b Aleid) ()l Aelal g DR say, ldl Gk oo ol )
Uyl L) dbiddls el dpgiall ) gl

b G A dabid) L A5 0 Ddsall ol e sl sl

S Bl Dieny Cia pualll Jilie JA LY (e degena iy Gshans

zsbi DLV 038 ae Jlsy Aagipe eV olall Leie it ¢ ada olhiy blai

Osians g3y Ade Sllay oalgll 4ai daad o Liad 4y 8 pealll ading
dgall B IS 8 ddle e " A Al (B cuans, A dia e 4l g3y

Sl gyl 138 o V) el Gl aas gals sle Gleaioy oLl Laiy
b ) Al Apas dga Jeane say cabie B divdl (el Gy Jaal
Lol ) e olaall 5astd ¢ o)y
t Akl slail) 5.2

salds Gadie Al el e Jleoaclid o SO 5L LAl )
g5 ) daad 8 Al syadll cbilally (pliall 4 Ll oy o3 dahidy
Sloaele bl cUaall (e gl aa uia) (iilia ) <00 gy cclpal)
S Bydine Yl Ll Jabyall Calite e 35K dyee )l AlaiilY) dules

16 oGl gasal, (gend i !

136



anl) &g ¢ ghanasy uah A ) Jeadl

dahie (S Aale Adeay gaull AV 4 ALE b i) e W, ) Ljac
clamaall sy Glolly Jiaall Aaldy b e Gshans:
1O ghoam gy Allatal A 1 cilidanal) .3

ULlys eyl U Lo 5558 dia caiill 3 dplin 4l 5LEY) Gaw LS Ailaial
Lol Al eyl e dalis L spiial) dppaiall sl ggene ol e
8000 (abaia¥) Jal cova ledpli 35ty (A Angially dupal) dgad) (o uaill
Dl sy Cunall (gaall seasll ) 355 lly SDlal) Ji A

idiall & agd Almiall Al O Al Jalye o dalaially ol gl
SlaallS el dge (e 0ii W, jpeailly oLl e 3acbudly 3)al) e duasiolly
Jsiadl JiLds 40l Jlall dahid) o ciye lld aay Lk Lpeand Lg3sSyy
2L ehaa (e daaldl

Ly 8] (shalie 48y Jie lefie cclagidll 3ppla (o dihaiall ) 23yl diay o
dalis an led CLolll) Clagill Ll Shis (sramsy Copdie) Cua ciglladl)
el ddase Wl ) dila) dlldas Gle ) csiall g Lie degial)
Jetll g Ll el Gpl iy ade Gie LS e gmaliylaill 3kl
Gla sl ey Glagall B sad cagiall sladl A Glueli (e danallys casiadl
ol D lall e o) ga dzasg caall)

& wiall il mlla Galall ae k) daliad) jaall Ganys il b i Cilogul) el
C17- 16 Ga L) Jles

16 (o, lad) gaall | (hpend e e i, 2
Adlsal) Alaally o 681 di @bl o A lall ) Aleal) iyl o OIS L) Jlad ) Sly) peas
2 705 Lpad (n (use Gub e

4. Noel A, document pour servir a I'histoire des hamyans et de la région qu'ils occupent

actuellement, bulletin société géographique Oran BSGAO , T35, 1915, P128.

137



anl) &g ¢ ghanasy uah A ) Jeadl

oald calell ol Al s b, peailly Sl B Gkl W
CHls' "B dalaie Do (ESha e Siay b 138 o SY Cus aaal) JilsE
I (ke ity

Osransy bl Mol ole 8yl ailay (e J5V) eiall B dlall S5 LS
S oshans b Gl o8 G sl ga wlall 1 e sty o Lae
Adlaall syl dilaia Ly 2gumially Ll Al e QIS5 allay (e S 63all b
dibie e Al Al calal) of aniii Lo mall dlay (e Sle g (G srans dilaid
Jseid DS Vise ity 4 (5« pualll Jany ol 4l dihand) Zalill (e () gianisy
D e oo Lo OIS o] dntie oSyl aalgi Al oo

V) s Yol Sy ikl Al e 4dS st ) gl ()
o e Osuth Sy @l sl s sl 4l s aeenl 3L
saal) dgalsal (paning agilSy il

PO Shagy pad (S 4
ASls vie (gsagll) Jualsill Jpual (3 Cmally , oy S5 @l Qlialdl 2ia)
oL e sieall @l daliy ¢ Shasl) Al dgpal) dygial) Blliall gl
S0 il &Sla o ) HLE G Abadiiay dlues dyydally sy Gl

43 (a1 g Gl sradl e sl !

14 a2 7 canis.
3 André Basset, situation actuelle de parlers Berbéres dans le département d'ORAN ,
Revue Africaine,V79,2eme partie, Alger, 1936. pp 1000-1006.
http://www.idref.fr/029873983

Réné Baeest, Notes de lexicographie Berbéres, Dialécte Kgours Oranais et de Figuig,

journal Asiatique, tome 6 juillet 1885,P 371.

138



anl) &g ¢ ghanasy uah A ) Jeadl

LA G Ledgeal Haasi gy sl ASla o Jll (Kay laiall 138 (e
i) daellls LIS 138 Liagy Y oslelay T3Y cppbea¥) Sl o) i edgyol
e lallaadly GLISH ey calaiial ) cAilaially saslsid) seaill 4650 A
Jasgll oda

s pdina) 13a alai calild atisie )y (ygrany Ailaie ) DY) Jaas W
syd) Coid ilaiall b Algiag bydine cuil€ Al alElly Cahe) (s (sl
Adgladll alhdl (lasy dagdyell AJEl e A e dkdlas Geraus (S
CWERY) any ) ALl @ Adaall ik 2l lulie JEaYIS Lelaay)
alatil agdl 5 cadinall ol lag opslailly dueLaaY) LAl Alaialls daliall
amyg 8 dgpall dludl) aplat ) Basell o ¢ sransy puadll Jall e laal)
g L eyl gl sl Aaluy Lol gl 3ye) o alaie¥) oS D) Jd !
p2a38 Audlu¥) Aypaall Jalal) adaill (o Lad o slially alell dlales il DLLY)
AASs ADLll (uds (e Byaaiall JiLally (Blad Lo Aaliy (srans pal A ])die
Favie (shansy el 8 LAl cul€ 7 il 8 saalgill ileall o Leasds
1675 o8 Lbadl) YIS dapd) el e

Nl alhally dle NV lae by 2V cad )y Nl o 0sSy :ﬁﬁi aj‘-i o1
B [EN g |

Al il il e T ¢ e T caghe sl Yl e (6K tuigadl a2
. A

Gl ol 3L @l caena glie Gl @3l jiime @l o oS tdelaadl a3
wsYse (pall 3ol ¢ alhall daaa g ol < aa Sl alhall sl

sl mllaiae jeaill S Lol ik daglll oda !

o Rl S JE i i ey ) Bagmse clls 2l b adlally Cabelloda of ol W 3 2
1979 Lan (e Ay aaad) il ) el

25 G bl madl (gsen e

139



anl) &g ¢ ghanasy uah A ) Jeadl

c@c dj.g_u J‘Yj ¢daaa J.umi J‘).[j ¢ )9 J‘Yj (e w.s:\:. :OLA..AMJi Gl Adaad 4
Jal e sgms @l (Olyss cahall il conan e &l () agl)uaall Al 5
¢ Q..gﬂ\ ) JLA.C J\Jj c)AU:J\ (N 9A J‘}[jcjg.cj s ?‘“’G J‘}[jcmi @..ﬂ\ QLJ‘)AA

cJAUaM Jb.n)u J\Yj

o

A padly 2 @l Gud Gl e Al caana g @l sl d Aaad 7

1 . -1 ..
. UAAJ\ i u\.u; <l 4%)})}@0

rJAlaaly clgd) 1.5

Jiaill Gl (e degiian dgana Cin e BS Qll EDG (ghanisy paadl

gl ohal 3o ) podall andi Cun el ans vie Aglsie I Y Ak

Bpativne A leatl ol gsia Aanlsy s 38 Ji (el Lgse piail ¢ g3
(13 a8 Aaglll ) Ladl ) 8y 3 4 laa dliay A

S ol Ba e ey Guedl) (g die Ly ZDAN Qe 3l
Osransy pad Clsd o Laadly le zaall 330a (e g1l 2y 51, Mgal) sl s
P YIS s bl ol L ais Al dgal) aud sl L
aill )l QU g (e p 2.24/5 &) & 3.35)ailulie LA Gl
sla Ay, cpe sy JAIA ) iy gl sl ST gy jucill 485000 dgally o
@ plall Guhll o oy il ) 328l JalEy )il Ao 4l clagie

COyshansy b JAI lalia sydall delul) Jle 2014 lsa 14 gl zlal) oliy sl o Al . !
AL G e ke 52y Gl any Waa 2

140



anl) &g ¢ ghanasy uah A ) Jeadl

O U8 opadlsll czall U daiada chands dalu 4edE (Gandl ) 88k
- Al agd e

Al ol Ll Capy(mpe o 2.40/leliy) o 2.38)ailulin 1 dlhedill Qldl .
sy pald sy dppll deall Go il land) galdll e yile Jhay oul
18 20l gyl deay asina ela 85 e pany JAlA) ) iy ¢ geadl) (38 2 A
spdiiiall Cpilall ) ladls Aalgll ) eaill o el Ul Jead Lulid L
Bygpall die o Al cNWIY) Slall & Gl Bl L ol dalll 8

2 (Gae » 178/leli) o 2.80)ailulie ¢(gsili b 0o Aaad Gy 3
Ol Balgd Can ¢ puaill dpgiall deall (8 a8y Jalall L <8y mlase (e yias
sl L el 13g) dAalal) vie L gy QLI Glal

ol 2.5

JHliall 4 @il aals alaialyy Gleall JalS e Hon Osrang pualy Jas,
el Jels 5id 9 7.5 on boaclsy) #oh adladll dgal) 8 dalsy
Aalgl dga Ll 4 Y Jeass

o 180) sl Hliss ojlise (8 aity Jilatase (3l5) 25y Hsuall (o Ba3l L

e s daAll e o sl Hsw bame LS e Sy 545 (21.30 X

61 Adyalls Auall Je)3eS Cilanind 2 0.20 X20.30 Lilulia 3 ysua Culat oylaa

saall lagoas pemie (S 4l LS piipall eadll adsdd Bl £ 1Y) diday (s
Lol Abal) o cpalll Guball (1S jaa e a3l

590 ¢l wasall (sand e

141



anl) &g ¢ ghanasy uah A ) Jeadl

tdalad) 38)5al) 3.5
: lllually & 5lpdd) |
Ay A dende llldlly glslll (a0 degena e (srams pal (geing
~06 a8 Ll ) 4l 3)LaY) i LS guSe Al Bl das cdal dggt,
.(08-07
ol Lelas ASle a5 cdsds sl 3S5e o b At gl #
b DG s deladl Gle o g Algpae (e leibhes leddat dddee
2 3.50 N 2.70 o empe msliy cgians:
L o 108 N sy s iay o5 Aad 3183
M a 60 alsh w22l 35
LS 256 gk caclaad (3185,
ol elsNL asead) o 5ac eyl S AL o il g)ledl) ¥
lease sy el gl il g giay slane Liad e la ¢Audlsell cilylal) s
s (gramsy pad 8 laaey Ailie Wlal o6& ¢ 21,1052 0.80 o L

S 30 sn alsh Cufigadi (.

S0 40 Joa ddgh Zilaay .

) i 33h (A athyl) LA e g s a3
.30 sk

o (e bl W Dl (Slae gas el el g

LGl sy Oy ).

d&m LY ui)w\ ).

LBl il L e gianiss Jal Gl |

142






	1واجهة دكتوراه.pdf (p.1-2)
	3كلمة شكر.pdf (p.3)
	4ملخص عربي.pdf (p.4-7)
	5resume fr.pdf (p.8-9)
	6Résumé  ang.pdf (p.10-12)
	7مقدمة.pdf (p.13-21)
	8الفصل التمهيدي.pdf (p.22-45)
	9الفصل الأول.pdf (p.46-76)
	10الفصل الثاني.pdf (p.77-109)
	11الفصل الثالث.pdf (p.110-136)

