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OBJECTIFS
Lê workshop international risque « feu » vise à rassembler dês universitaires, dês chercheurs
et dês ingénieurs pour discuïer dês règlements, dês bonnes pratiques et de derniers
développements dans la conception dês structures en acier, bois, béton et composites contre
lê feu. C'est une occasion pour focaliser 1'attention sur 1'apport dês connaissances de
/ 'ingénierie de la sécurïté incendie et de son intégration dans la conception dês structures.
Lapremière édition du workshop du laboratoire LSGR est sous lê íhème: «IN6ENIERIE DE
LA SECURITE-INCENDIE: UN OUTIL DE ÇONCEPTIQN AU SEftVÏÇE DE LA
REQLEMENTATION». Lês expériences vécues et lês leçons íirées dês évènements passes au
niveau international, constituent un apport appréciable dont il faut tenir compte dans íoute
acíion s'mscrivant dans la stratégie de protection dês infrastructures contre lê risque
incendie : C 'est lá l 'objectiftechnique et scientífique de ce workshop international.

OBJECTIVES
The Workshop aims to bringing together academics, researchers and engineers to discuss
buildings regulations, best practices and latest developments m the field design of steel,
timber, concrete and composite structures againstfire. It is an opportunity tofGcalise on whaí

fire safety engineering knowledge and new advances in thefield can provide to lhe design of
buüding structures and infrastructures.
The first edition ofthe workshop is under íhe heading: «FÏRE SAFET^ ENQÜÏEERISQ: A
DESIQN TOQL AT THE DISPOSAL OF CODES QF PRACTICE AND^ffiQULATJONS».
Experiences drawnfrom past events and lessons karnedffom iníernational fire accidents is
an added value to ínclude in anyfire protecíion strategy: ií is actually one ofthe main goals
ofthe workshop
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Lê workshop portera sur lês thèmes suivanís /The workshop topics are:

TOPICS TO BE COVERED

<* Fire resistance ofstructures and elements: Buildings, industrial stmctures,

exceptional infrastructures (tunnels and chemical plants);

<* Fire behaviour and fire reaction of materiais at elevated temperatures

(steel, concrete, composite, wood, masonry, other materiais);

*> Fire protection of structures (active and passive protection) and case of

study on exceptional projects, tunnels or other infrastructures;

<* Fire testing (standard and nonstandard);

*> Fire regulations and national code aspects;

*> Fire risk analysis.

THEMES À COUVRIR

*>

*>

Résistance au feu de structures et dês éléments : Bâtiments, structures

industrielles, infrastructures exceptionnelles (tunnels et usines chimiques);

Comportement et réaction au feu dês matériaux à dês températures

élevées (acier, béton, composite, bois, maçonnerie, autres matériaux);

Protection dês stmctures contre lê feu (protection active et passive) et

étude de cãs sur dês projets exceptionnels, tunnels ou d'autres

infrastmctures;

Test d'incendie (standard et non standard),

Règlements d'incendie de eí aspects de codes nationaux;

Analyse du risque incendie.
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FIRE PROTECTION OF STEEL MEMBERS WÏTH INTUMESCENT COATINGS

MESQUITA, Luís '; PILOTO, Paulo 2; ROQUE, Sérgio '; VAZ, Mário 3

* Polytechnic Institute of Bragança, Campus Sta Apolónia Apartado 1134, 5300-857 Bragança, Portugal, lmesquita@ÍEb,i
,sro.au.e..@ip.b,pt
2 LAETA - INEGI / UMNMEE, ' Polytechnic Institute of Bragança, Campus Santa Apolónia, 5301-857 Bragança, Portugal,
)piloto(Slipb. Dt

Faculty ofEngineering ofthe University of Porto, Rua Dr. Roberto Frias, s/n, 4200-465 Porto, Portugal, gmavaz@fe.yp.pt

Abstract

This workpresents a set of50 experimental fire resistance tests made in a pilot gasfurnace and considermg: (i)
different member cross-sections (IPE, SHS, CHS, LNP), (ii) analysis at ambient temperature andfire conditions,
(iii) application of a mechanical loading in a tree-point bending setup, fiv) different utilization degree levei
(30%, 50%, 70%) and (v) different intumescent thicknesses. Resiilts sho-w that increasing mtumescení fire
protection thickness an increase infire resistance time is achieved. For the same nominal protection thickness
the criticai temperature andfire resistance time decreases with increasing degree ofutilisatíon. The resultsfrom
the unprotectedfire tests are compared with lhe ones obtained by the Eurocode 3 pari 1. 2 simplified calculation
method. Taking into account the nominal properties only lhe CHS section experimental results shows unsafefire
resistance times in comparison to lhe Eurocode values.
Key-Words: Fire resistance, Fire tests, Fire Protection, Intumescent Paint.

Introductíon

Steel structures are widely used in building construction due to its high mechanical strength, ductility
and execution times. However, due to deterioration of mechanical properties with temperature, it is
essential that the whole structure and its elements have the necessary fire resistance to preveni a
collapse caused by fíre.
One of the measures used to design a structure with the required fíre resistance but without applying
any fíre resistance material is to use higher cross-section elements, better quality steels or fíre
resistance steels. The altemative is the application ofpassive fire protection systems such as concrete,
plaster boards, mineral fíbbers or intumescent paints.
When protected, the steel temperature rise is mainly due to the conduction heat transfer mode, since
the steel is not directly exposed to radiation from the fíre or in contact with the surrounding gases [l].
The application of intumescent coatings as fíre protection depends on its physical and thermal
properties, member section factor and the required fíre resistance time. An increase of the fire
resistance time can be achieved applying higher intumescent dry fílm thickness (DFT), or for the same
DFT using sections with smaller section factors.
The current methodology for iïre design prescribed in the European standard [2], see Equation (l),
does not take into account the material increasing thickness or the thermal and physical properties
variation with temperature, not describing the real fíre behaviour.

=kpAP/V^S^At (e"io ̂  ;^ïOeAT, >0 ^Ar, =.

<;,p^pll+

In previous equation ^=Cpppdp/c, p, (v/Ap) and Aí<30s for protected steel elements. When
considering materiais with thermal and physical temperature dependent properties an update is
mandatory mainly on the thermal conductivity and protection thickness during the fire action,
introducing Ap(t) and dp(t) over time or with the intumescent mean temperature.
Recent studies on passive fire protection materiais present analytical results of temperature evolution
ofprotected materiais based on simplified differential equations [3-7]. In these formulae the protection
layer thickness variation is not considered.



Isí International WorkShoi) Riswe "FEV^Olí

ÏLeÍm!, nts_s?Je?ted to fíre conditions whose resistance is directly proportional to the steel yield
strength, the criticai temperature can be determined by the degree of utilization, //g ,seeequation (2^
In other cases, elements subjeeted to instability phenomena, an iterative procedure must be used.

^= 39,19 In
0, 9674^ 3, 833

-7 +482 (2)

?f_!. p!I!iculElr.design th? minimum coating thickness ofprotection is normally recommended by the

paints manufacturers and presented in tables or graphs for different criticai'temperatures, section
factors and different fire resistance periods. Thesedata are based on the fire resïstancetest results
performed infíre resistance fumaces ofcertifíed laboratories using stmctural elements (beams and
columns), with^and without mechanical load. The results are usually kept confídential'due"to7he
coatings manufactures commercial nature, which limit a full characterization of the intumescent
physical and thermal properties.
ïhe amof?is wrk is to present a study made. on steel elements protected with intumescent coatíngs.

^protectiTO efficiency is analysed considering elements withdifferent cross sections (IPE,~CHS,
SHS and LNP), different utilization degrees (30%', 50% and 70 %) and protection thicknesses. ^Thefíre
resistance tests are made in a fire resistance fümace under constant" mechanical load and thermal
conditions as prescribed by standard fue curve [8].

Experimental setup and element instrumentation

The set of experimental tests performed at the Polytechnic Institute of Bragança to evaluate the
behaviour ofbeams in fíre and assess the protection thickness and utilizatíon degree influenceïs tiíe
presented in Table l. For comparison and determination ofthe load capacity (collapse loadYtests~were
also done in elements at room temperature and in fíre without fíre protection Tlïe test consïsts into
detennme the load bearing element capacity, i.e, the element abifity to support thetest'Toad aiíd
!?ai^tTinig its stability^when exposed to fíre without exceeding a specified criieria, usually based on
the deflection and/or deflection rate.

ï^oe!!m. ent!.al,ejubjected ̂ °. a constantmechanical load and subsequent fíre action accordingly to
IS0834 standard fíre curve, determining for each degree ofutilisation and fire protectionthïciaiessthe
^r^srponcÍing, criti<:al. temperature and ÍÍre resistance time- The elements have a total length(Lt)of
nz°[mm]'a length between supports (L) of 1210 [mm] and a length exposure to"fíre"(LQ"equal to

Ihe.ln^c!lanical. lo.ad corresPonds to a predetermined degree of utilization in bending where the design
fíre resistance at time t=0, R^, ^, was based in the lateral torsional buckling resistance moment, for
thesections IPE and_LNP, and in the plastic moment resistance ofthe gross section in the case ofSHS
and CHS sections. The load is applied via an hydraulic jack with a load cell"at7ts"end7ÍtsvaÍue
depends on the desired degree of utilisation and is applied Ïncrementally until it reaches the.
value and kept constant during the fire action.
Steel temperature are measured by thermocouples type K welded to the steel profíle in three sections
0?^g Ísl?, ngt.h' al?d i.n Ïhese at different cross section points, as specifíed in the standard prÉN1338Ï-
8 [9]. As the standard does not specify the thermocouples location for angle sectionsthe distribution
adopted was two thermocouples in each leg side'along the three Tongitudmal "sections~"The
thermocouple wires are protected with a small steel angle (9x9 tmm]7to-avoid"exDosure"to
temperatures higher than the ones at measuring points.
Adtòrónauy?e. top element horizontal (HD)-and vertical (DV) displacements were measured by two

and the mid-span displacement (D) at the load application point using-wire"potentÍQ~!Í!etíc
transducers. " A ° --r---»-

.-^
15'%"s

.
/.. -

^
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Table l - Experimental tests set and results.
EC3 Resist Exp. Resist.Test Ap/V Fire ", Q_. luml EC3 Resist _Ex^

n° rm-'1 Cond. Mo fkN1 DFT Std.dev7 Max. Min. T [°C] t [s] T[°C] M
"vT

g

II
12
13
M

15
16
17
18
19

110
Ill
112
113

387
387
387
387
387
387
387
387
387
387
387
387
387

RoomT.

RoomT.

IS0834
IS0834
IS0834
IS0834
IS0834
IS0834
IS0834
IS0834
IS0834
IS0834
IS0834

30%
50%
70%
30%
30%
50%
50%
70%
70%
50%
50%

31,84*
31,84*

5.34
9, 18

12, 94

5.34
5,34
9, 18
9, 18

12,94
12,94

9, 18
9, 18

974
975

1012
1055
998
989

1824
1832

193 1253
170 1287
185 1342
202 1528
148 1268
193 1360
156 2140
194 2270

445
576
560
490
653
501

1440
1440

663,78
584,67
525.78
663,78
663,78
584,67
584.67
525,78
525,78
584,67
584,67

745,56
562,96
473, 19

751,20
684,47
659,01
722.71
727. 57
701,02
701,88
695, 31
690,21
676,52
747, 46

1156
749
632

2505
2570
2331
2467
2341
2295
2867
3127

~OT

s
Wl
Tf

s
w,

SI
S2
S3
S4
S5
S6
S7
S8
S9

S10
Sll
S12
S13

250
250
250
250
250
250
250
250
250
250
250
250
250

RoomT.

RoomT.
IS0834
IS0834
IS0834
IS0834
IS0834
IS0834
IS0834
IS0834
IS0834
IS0834
IS0834

30%
50%
70%
30%
30%
50%
50%
70%
70%
50%
50%

42,98*
42,98*

13,62
22,25
30,09
13,62 1105
13,62 1094
22,25 1141
'22,25 1141
30,09 1144
30,09 1131
22,25 1932
22,25 1933

115 1310
113 1338
100 1309
104 1350
114 1482
92 1270

112 2210
144 2310

663, 78 766, 13
584,67 583.56
525, 78 492, 36

854 663,78
777 663,78
944 584,67
909 584,67
886 525,78
854 525,78

1730 584,67
1700 584,67

722,56
641,95
594,02
687,79
685,53
617, 08
608,73
555,69
562,24
651, 64

1032
693
573

2444
2411
2060
2047
1812
1836
1967

No Collapse
'u?

§

í

3

Cl 246,9
C2 246,9
C3 246,9
C4 246,9
C5 246,9
C6 246,9
C7 246,9
C8 246,9
C9 246,9

CIO 246,9
Cl l 246,9
C12 246,9
C13 246,9

RoomT.
RoomT.

IS0834
IS0834
IS0834
IS0834
IS0834
IS0834
IS0834
IS0834
IS0834
IS0834
IS0834

30%
50%
70%
30%
30%
50%
50%
70%
50%
50%
50%

997

29,37*
29,37*

9. 31
15,20
20,56

9,31
9,31 1004

15,20 1026
15,20 1006
20,56 1071
20,56 1120
15,20 1896
15,20 1807

114 1270
Ill 1187
143 1330
93 1140

143 1306
178 1439
200 2190
210 2270

800
818
770
810
754
785

1490
1430

663,78 769,61
584,67 587,01
525, 78 495, 56
663,78
663,78
584,67
584,67
525,78
525,78
584,67
584,67

602, 27 540
499, 42 376
255, 64 164
560, 26 1414
562,23 1861
No Collqise

472,24 1144
169,12 146
490,75 1411
563, 47 1378
512,00 1261

T'
K
00

LI
L2
L3
L4
L5
L6
L7

L8
L9

LIO
LI l

250 RoomT.

250 RoomT.
250 IS0834
250 IS0834
250 IS0834
250 IS0834
250 IS0834
250 IS0834
250 IS0834
250 IS0834
250 IS0834

30%
50%
70%
30%
30%
50%
50%
70%
70%

21,69*
21,69*

5,84
9,83

13, 61
5,84
5,84
9, 83
9,83

13,61
13,61

1041
1026
1053
1063
1135
1114

91 1205
107 1309
108 1318

96 1271
118 1420
110 1377

898
850
898
825
882
953

663,78
584,67
525.78
663,78
663,78
584,67
584,67
525,78
525,78

766, 13
583, 56
492,36

822, 55
761,68
745. 66
983, 42

1015,19
747, 38
760, 49
756,97
600,68

1743
1297
1210
4692
4655
3382
3533
3801
1937

The elements were spray painted following the manufactureis recommendations, presented in the data
sheet, applying several coats and controlling its thickness using a wet fílm thickness gauge. After
coating, the elements were conditioned under controlled temperature (23 0 C) and humidity (50%) for
8 days. Following this curing time the dry fílm thickness was measured in five sections in the element
length, complying with the prEN 13381-8 [9] requirements. Table l shows íhe fíre protection
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characterization, where the mean arithinetic dry fílm thickness, standard deviation, maximum and
nmmnum measured values are preseníed.

Collapse criteria and fire resistance

An element is regarded as having a fu-e resistaace eqiial to the elapsed time beíween the begiiming of
heating and tfae end of heating or untíl it fails to meet the load bearing capaciíy criíerion, whichever
occurs sooner. The standard EN 1363-1 [8] specifies a failure criteria for columns and beams. For íhe
fírsí type of elements failure occurs whea both the following criteria have been exceeded: (i) vertical
contraction, C = h/100 [nuii] and (ii) raie of vertical contraction, dC/dt = 3h/1000 [mm/min], where h
is the initial coluiïin height in [mm], Beams are deemed to have failed when both ofthe foUowing
criteria are exceeded: (i) deflection ofL2/400d and (ü) rate ofdeflection = L2/(9000d) [mni/mm]. The
rate ofdeflection Umit shall not apply before a deflection ofL/30 is exceeded.
For the studied sections, with d=100 [mm], the deflection limit criteria occurs when D=36.6 [mm],
giving a displaceinent equivalent to L/33. From íhe analyses oftüiie vs mid-span displacement curves
one can see that íhe rate ofdeflection criteria is reached before the deflection ofL/30 is exceeded, só
the fire resistance is established by the time (rounded down to the nearest mmute) when the deflection
is equivalent to L/30.

Experimental tests in fire without and with fire protection

AU sections in study were tested under fire conditions wifhout fire protection and an applied constant
mechanical load representative of the required degree of utilisation. The criticai temperature
detennmed fi-om fhe Eurocode simplified calculation method, using equation (2), for degrees of
utilisation equal to 30%, 50% and 70%, are 663. 78 [C], 584. 67 [C] and 525. 78 [C], respectively.
Using the sünplified equation for the temperature evolution of unprotected elements gives a fire
resistance tüne of 12, 9 and 7 iiiinutes for the IPE100 section, respectively, and for the remaining
sections, with section factors dose to 250 [m-l], a fire resistance of Í2, 9 and 8 minutes, see Table L
These values can be compared with experimental results, in time and temperature domains, where the
collapse criteria were based on the L/30 equivalent displacement.

ISO 8)4 -T_. :'S T_-i T i:'< !

Figure l - Experimental steel temperature evolution and mid span displacement results of
members without fire protection.

The results presented in Table l show íhaí the critica! íemperature and the fire resistance time obtained
íi-om íhe IPE and LNP cross sections are higher than the ones deteimmed from the Eurocode 3 part l . 2,
despiíe the degree ofutilisation. The criticai temperature and fire resistance ai-e inversely proportional
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to íhe degree of utilisation applied in the element. Regarding the SHS and CHS sections íhe results
from Eurocode 3 Part l .2 are higher than those obtained experimentally, with a maximum difference
ofone minute fíre resistance for the SHS. For the CHS the difference befrween both methods increases
wiíh the degree ofutilisation, even comparing with the real geometric and material properties. Figure l
presents the steel temperature evolution with time considering the arithmetic mean of ali
thermocouples in the three measuring sections.
The experimental setup and methodology used for the elements test with intumescent protection is
similar to the one used in the tests without insulation. To avoid direct contact between the load

application component and the protected element, a thermal insulation, consisting of ceramic fíbber,
was applied. However in the contact área the coating intumescence is limited.
The fíre tests results of members protected with intumescent coating are presented in Figure 2 and
Figure 3, where they can be compared with the tests results of members without fire protection. The
temperatures presented are mean values of ali measured temperatures in the element. The temperature
behaviour ofIPE sections show a clear distinction between the elements protected with nominal DFT
of 1000 [/w»] and 2000 [um}, ana there is no clear influence of the degree of utilisation on the
temperature evolution.

3AKI sSOÜ -IWÜ 4ÏOI)

Figiu-e 2 - Experünental steel temperature evolution offire protected elements.
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Figure 3 - Experimental mid span displacement ofmembers with and without fire protection. a) IPE
sections.
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For SHS and CHS sections the influence of the protection thickness on the coating perfonnariCe is

only clear for short exposure times. When these elements are protected with 2000 [pm] nominal DFT,
with increasing exposure times and the consequent intumescence char expansion there is a partial
detachment, and sometimes total detachment, leaving the steel with a reduced fire protection or even
with no protection at ali. This becomes less favourable in comparison to thicknesses of 1000 [/m\,
resulting in higher steel temperatures.
Criticai temperature and fire resistance time were determined by the collapse criterion, which
corresponds to the steel temperature and the time when the mid span displacement is equivalent to
L/30. The numerical values are presented in Table l and the displacement time evolution, for protected
and unprotected elements, presented in Figure 3. The figure shows the protection effíciency by
increasing fíre resistance time when compared to the equivalent unprotected element and same degree
ofutilisation. As the real degree ofutilisation ofthe sections CHS tums to be higher than the initially
expected, e.g. the nominal 70% represents a real value of 90.32%, the CIO test reach the collapse
criteria after only 146 [s], before the intumescent paint starts to react.

Conclusions

To study the influence of the intumescent coating thickness, the degree of utilisation and the cross
section type, a set of 50 tests were done in a fíre resistance fumace using elements subjected to
bending. Ofthese, and for comparison proposes, 8 were perfonned at room temperature and the others
under fíre conditions using the standard fíre curve and nominal degrees ofutilisation of30%, 50% and
70% applied in protected and unprotected elements. In the case of tests without fire protection a
comparison is made between experimental results and the values obtained by the Eurocode 3 part 1.2
simplifíed method. Taking into account the nominal properties only the CHS section experimental
results shows unsafe fire resistance times in comparison to the Eurocode values. Increasing
intumescent fíre protection thickness an increase in fíre resistance time is achieved. For the same
nominal protection thickness the criticai temperature and fire resistance time decreases with increasing
the degree of utilisation. In the SHS and CHS protected sections a partial detachment and
intumescence shrinkage was sometimes observed leaving steel with reduced protection or even
unprotected.
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Enseignement Supérieur et Recherche Scientifique en Algérie (www. mesrs. dz).

II existe en Algérie 48 Universités, 10 Centres Universitaires, 20 Ecoles Natíonales Supérieures, 7
Ecoles Normales Supérieures, 12 écoles préparatoires et 4 classes préparatoires intégrées et 4
annexes.

Liste dês Universités algériennes
Nom de 1'établissement Site web

Université BenyoucefBenkhedda d'Alger www.univ-alger.dz
Université Abderrahmane Mira de Béjaia www.univ-bejaia.dz
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Université Mohamed Khider de Biskra www.univ-biskra.dz

Université de M'sila www.univ-msila.dz

Université Kasdi Merbah de Ouargla www.ouargla-univ.dz
Université dês sciences islamiques Emir Abdelkader de Constantine www.univ-emir.dz

Université 20 Aoüt 1955 de Skikda www.univ-skikda.dz

Université de Béchar www.univ-bechar.dz

Université Mascara www.univ-mascara.dz

Université Tahar Moulay de Saida www. univ-saida. dz

Université Aboubeker Belkaid de Tlemcen www.univ-tlemcen.dz

Université Ahmed Draya d'Adrar www.univ-adrar.dz

Université Ibn Khaldoun de Tiaret www.univ-tiaret.dz

Université El Diilali Liabès de Sidi Bei Abbès www.univ-sba.dz

Université Abdelhamid Ibn Badis de Mostaganem www.univ-mosta.dz

Université d'0ran - Sénia www. univ-oran. dz

Université dês sciences et de la technologie Mohamed Boudiafd'0ran www.univ-usto.dz
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Liste dês Centres Universítaires Algériens
Nom de 1'établissement Site web

Centre universitaire Amin Eloukkal El Hadj Moussa Ag
Akhamouk de Tamanrasset

www.cu-tamanrasset. dz/

Centre universitaire Morsli Abdellah de Tipaza w\vw. cu-tipaza. dz
Centre Universitaire d'Illizi www.cu-illizi.dz
Centre Universitaire Abdelhafíd Boussoufde Mila www. centre-univ-mila. dz/
Centre Universitaire de Tissemsilt www.cu-tissemsilt. dz
Centre Universitaire Belhadj Bouchaib de Aïn Témouchent n'ww.cuniv-aintemouchent.dz,'
Centre universitaire Ahmed Zabana de Rélizane w'w?w. cu-relizane. az/
Centre universitaire Salhi Ahmed dit Ali de Naama www.cuniv-naama, dz/

Centre universitaire Nour Elbachir d'El Bayadh www.cu-elbayadh.dz/
Centre universitaire de Tindouf www.cu-tindouf.dz

Liste dês Ecoles Algériennes
Nom de 1'établissement Site web

Ecole Nationale Supérieure Polytechnique (ENSP) www. enp. edu. dz/
Ecole nationale supérieure d'hydraulique www.ensh.dz/

Ecole nationale supérieure dês travayx publics www.entp. edu.dz/
Ecole nationale supérieure vétérinaire www. ensv. dz/

Ecole Polytechnique d'architecture et d'Urbanisme www. epau-alger. edu. dz/
Ecole nationale supérieure agronomique www.ensa.dz/
Ecole dês hautes études commerciales wvvw.hec.dz/

Ecole nationale supérieure en informatique w-ww.esi. dz/

Ecole nationale supérieure en statistique et en économie
appliquée

www. inps-alger. dz/

Ecole Supérieure de Commerce www. esc-alger. dz/
Ecole nationale supérieure dês sciences de la mer et de
1'aménagement du littoral

www.enssmal.dz/

Ecole nationale supérieure de management ww\v. ensm. dz./

Ecole Nationale Supérieure de Technologie www.enst. dz/

Ecole nationale supérieure de sciences politiques www.enssp.dz/
Ecole nationale supérieure dejoumalisme et dês sciences de
1'information

www. ensji. dz

Ecole nationale supérieure dês mines et de la métallurgie w\vw. ensmm-annab a. dz/

Ecole Nationale Polytechnique de Constantine www.ensp-constantine.dz
Ecole Nationale Supérieure de Biotechnologie de
Constantine

\vww. ensb-constantine. dz

Ecole Nationale Polytechnique d'0ran www.enset-oran.dz/

Ecole Nationale Supérieure d'Informatique (Sidi Bei Abbes) www.ensi-sba.dz

Ecole normale supérieure de Bouzaréah wvv-w.ensb.dz/

Ecolè normale supérieure de Kouba www. ens-kouba. dz/

Ecole normale supérieure de Laghouat www.ens-laghouat.dz/
Ecole normale supérieure de Constantine www. ens-constantine. dz/

Ecole nonnale supérieure d'enseignement technologique áe
Skikda

www. enset-skikda. dz/

Ecole Normale Supérieure de Mostaganem www. ens-mostagaiiem. dz/

Ecole Normale Supérieure d'0ran www.ens-OTan.dz/'
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Liste dês Ecoles préparatoires Algériennes

Nom de 1'établissement Site web

Ecole préparatoire en sciences économiques, commerciales et sciences
de gestion à Alger

wv/w. prepa-ècg. dz/

Ecole préparatoire en sciences de la nature et de la vie à Alger www.epsnv-alger.dz/
Ecole préparatoire en sciences et techniques à Alger https: //w\vw. epst-alger. dz
Ecole préparatoire en sciences et techniques à Annaba www: ep st-annaba. dz/
Ecole préparatoire en sciences économiques, commerciales et sciences
de gestion à Constantine

www. épsecg-con stantine. dz/

Ecole préparatoire en sciences économiques, commerciales et sciences
de gestion à Annaba

www.epsecg-annaba.dz/

Ecole préparatoire en sciences et techniques à Tlemcen wwvv'. epst-tlemcen. dz/
Ecole préparatoire en sciences économiques, commerciales et sciences
de gestion à Oran

www. epsecg-oran .dz/

Ecole préparatoire en sciences économiques, commercialeset scíences
de gestion à Tlemcen

www. epsecg-tlemcen. dz/

Ecole préparatoire en sciences et techniques à Oran www.epst-oran.dz
Ecole Préparatoire en sciences de la nature et de la vie de Mostaganem www.epsnv-mostaganem.dz
Ecole Préparatoire en sciences de la nature et de la vie d'0ran www.epsnv-oran. dz

Liste dês Classes préparatoires intégrées Algériennes

Nom de 1'établissement

Classe préparatoire intégrée d'informatique
Classe préparatoire intégrée d'architecture
Classe Préparatoire Intégrée en Biotechnologie
Classe Préparatoire Intégrée - E.N.S:! de Sidi Bei Abbes
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Recherche Scientifique en Algérie
Lês structures de recherche sont gérées par ia Direction Générale de la Recherehe Sdentifique et du
Développement Technologique DGRSDT (www. nasr-dz. org)
II existe actuellement 11 centres de recherche, 4 Unités de Recherche et plus de 1000 Laboratoires de
recherche agréés. II y a aussi 3 Agences Nationales de recherche et une agence thématique :

> - L'Agence Nationale du Développement de la Recherche Universitaire (ANDRU)
www.andru.gov.dz

> L'agence Nationale du Développement de la Recherche en Santé (ANDRS)
www. andrs. go v. dz

> L'Agence Nationale de la Valonsation de la Recherche et du Développement Technologique
(ANVREDET) w.ïLW.â»XredêÍJ=w,dz

> L'Agence Thématique de Recherche Scientifíque et Technologique (ATRST)

Liste dês Centres et Unités de Recherche
Nom de 1'établissement Site web

Centres de Recherche

Centre de Développement dês énergies renouvelables (CDER) wv,rw.cder. dz
Centre de Recherche syi-1'lnformation Scientifique et Technique (CERIST) vvww.cerist. dz

Centre de Développement dês Technologies Avancées (CDTA) wv»'w.cdta.dz

Centre de Recherche Scientifíque et Technique en Soudage et Controle
(CSC)

www.csc.dz

Centre de Recherche Scientifique et Technique en Analyses Physico -
Chimiques (CRAPC)

www. crapc. dz

Centre de Recherehe Scientifique et Technique sur lê Développement de la
Langue Árabe (CRSTDLA)

www.crstdla.dz

Centre de Recherche en Economie Appliquée pour lê développement
(CREAD)

w\vw. cread. edu. dz

Centre de Recherche en Anthropologie Sociale et Culturelle (CRASC)^ www.crasc.dz

Centre de Recherche Scientifique et Technique sur lês Régions Arides
(CRSTRA)

www.crstra. dz

Centre de Recherche en Biotechnologie (Constantine) (CRB) www.cerist. dz

Unités de Recherche

Unité de Développement dês Equipements Solaires (UDES)^
Unité de recherche en Energies Renouvelables en Milieu Sabarien adrar
(URERMS)
Unité de Recherche Appliquée en Energies Renouvelables www.uraer. dz

Umt^de_Recherc_he Appliquée en Sidérurgie et Métallurgie (URASM)

La nouvelle politique de recherche en Algérie va dans lê sem dii renforcemenf dês strucnires de
rechefche qiii en phis de la création dês noitveaitx laboratoires de recherche, vne académie
algérienne dês sciences et techiwlogies a éfé noïivellement crée comme ime mstinftíon nationale à
caractère scientifiqiie et technologique, indépendaiite et permanente, dotée de la personnalité morale

et de 1'autonomie financière (í)vcret présidentieí n0! 5-85 du 10 miirs 2015).
L 'académie a poar missiotis i/e promouvoir lês sciences et ïechnologies, et renforcer levr impací dans
la sociéfé. Elle regroupe dês personnalités nationales et étrangères de noíoriété éiablie dans lês
domaines dês sciences et technologies, elle est composée de membres fitulaires et de membres
associes.
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