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OBJECTIFS
Le workshop international risque « feu » vise a rassembler des universitaires, des chercheurs
et des ingénieurs pour discuter des réglements, des bonnes pratiques et de derniers
développements dans la conception des structures en acier, bois, béton et composites contre
le feu. C’est une occasion pour focaliser l'attention sur l’apport des connaissances de
lingénierie de la sécurité incendie et de son intégration dans la conception des structures.
La premiére édition du workshop du laboratoire LSGR est sous le theme: «INGENIERIE DE
LA SECURITE-INCENDIE: UN OUTIL DE CONCEPTION AU SERVICE DE LA
REGLEMENTATION». Les expériences vécues et les legons tirées des événements passés au
niveau international, constituent un apport appréciable dont il faut tenir compte dans toute
action s’inscrivant dans la stratégie de protection des infrastructures contre le risque
incendie : C’est la I’objectif technique et scientifique de ce workshop international.

OBJECTIVES

The Workshop aims to bringing together academics, researchers and engineers to discuss
buildings regulations, best practices and latest developments in the field design of steel,
timber, concrete and composite structures against fire. It is an opportunity to focalise on what
Jfire safety engineering knowledge and new advances in the field can provide to the design of
building structures and infrastructures.

The first edition of the workshop is under the heading: «FIRE SAFETY ENGINEERING: A
DESIGN TOOL AT THE DISPOSAL OF CODES OF PRACTICE AND REGULATIONS».
Experiences drawn from past events and lessons learned from international fire accidents is

an added value to include in any fire protection strategy: it is actually one of the main goals
of the workshop
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Le workshop portera sur les thémes suivants /The workshop topics are:

TOPICS TO BE COVERED

+ Fire resistance of structures and elements: Buildings, industrial structures,
exceptional infrastructures (tunnels and chemical plants);

«* Fire behaviour and fire reaction of materials at elevated temperatures
(steel, concrete, composite, wood, masonry, other materials);

% Fire protection of structures (active and passive protection) and case of

study on exceptional projects, tunnels or other infrastructures;

@
0.0

Fire testing (standard and nonstandard);

/)
0’0

Fire regulations and national code aspects;

9,
0.0

Fire risk analysis.

THEMES A COUVRIR

% Résistance au feu de structures et des éléments : Batiments, structures
industrielles, infrastructures exceptionnelles (tunnels et usines chimiques);

< Comportement et réaction au feu des matériaux a des températures
élevées (acier, béton, composite, bois, magonnerie, autres matériaux) ;

** Protection des structures contre le feu (protection active et passive) et
étude de cas sur des projets exceptionnels, tunnels ou d'autres
infrastructures ;

< Test d’incendie (standard et non standard) ;

< Reglements d’incendie de et aspects de codes nationaux;

% Analyse du risque incendie.
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FIRE PROTECTION OF STEEL MEMBERS WITH INTUMESCENT COATINGS
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Abstract

This work presents a set of 50 experimental fire resistance tests made in a pilot gas furnace and considering: (i)
different member cross-sections (IPE, SHS, CHS, LNP), (ii) analysis at ambient temperature and fire conditions,
(iti) application of a mechanical loading in a wee-point bending setup, (iv) different utilization degree level
(30%, 50%, 70%) and (v) different intumescent thicknesses. Results show that increasing intumescent fire
protection thickness an increase in fire resistance fime is achieved. For the same nominal protection thickness
the critical temperature and fire resistance time decreases with increasing degree of utilisation. The results from
the unprotected fire tests are compared with the ones obtained by the Eurocode 3 part 1.2 simplified calculation
method. Taking into account the nominal properties only the CHS section experimental results shows unsafe fire
resistance times in comparison to the Eurocode values.

Key-Words: Fire resistance, Fire tests, Fire Protection, Intumescent Paint.

Introduction

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 prevent a
collapse caused by fire.

One of the measures used to design a structure with the required fire resistance but without applying
any fire resistance material is to use higher cross-section elements, better quality steels or fire
resistance steels. The alternative is the application of passive fire protection systems such as concrete,
plaster boards, mineral fibbers 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 fire or in contact with the surrounding gases [1].
The application of intumescent coatings as fire protection depends on its physical and thermal
properties, member section factor and the required fire resistance time. An increase of the fire
resistance time can be achieved applying higher intumescent dry film thickness (DFT), or for the same
DFT using sections with smaller section factors.

The current methodology for fire design prescribed in the European standard [2], see Equation (1),
does not take into account the material increasing thickness or the thermal and physical properties
variation with temperature, not describing the real fire behaviour.

ATy = wm —(e*0 T, ATy 206 AT, >0

cspsdp(1+%) £

In previous equation ¢=c,p,d,/c,p, (V/ A p) and Ar<30s for protected steel elements. When

M

considering materials with thermal and physical temperature dependent properties an update is
mandatory mainly on the thermal conductivity and protection thickness during the fire action,
introducing 2,(r) and d » (1) over time or with the intumescent mean temperature.

Recent studies on passive fire protection materials present analytical results of temperature evolution
of protected materials based on simplified differential equations [3-7]. In these formulae the protection
layer thickness variation is not considered.
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For elements subjected to fire conditions whose resistance is directly proportional to the steel yield
strength, the critical temperature can be determined by the degree of utilization, u,, see equation (2).
In other cases, elements subjected to instability phenomena, an iterative procedure must be used.

1

6,., =3919m —
e {0, 9674 ;%%

1J+4sz @)

For a particular design the minimum coating thickness of protection is normally recommended by the
paints manufacturers and presented in tables or graphs for different critical temperatures, section
factors and different fire resistance periods. These data are based on the fire resistance test results
performed in fire resistance furnaces of certified laboratories using structural elements (beams and
columns), with and without mechanical load. The results are usually kept confidential due to the
coatings manufactures commercial nature, which limit a full characterization of the intumescent
physical and thermal properties.

The aim of this work is to present a study made on steel elements protected with intumescent coatings.
The protection efficiency is analysed considering elements with different cross sections (IPE, CHS,
SHS and LNP), different utilization degrees (30%, 50% and 70 %) and protection thicknesses. The fire
resistance tests are made in a fire resistance furnace under constant mechanical load and thermal
conditions as prescribed by standard fire curve [8].

Experimental setup and element instrumentation

The set of experimental tests performed at the Polytechnic Institute of Braganga to evaluate the
behaviour of beams in fire and assess the protection thickness and utilization degree influence is the
presented in Table 1. For comparison and determination of the load capacity (collapse load) tests were
also done in elements at room temperature and in fire without fire protection. The test consists into
determine the load bearing element capacity, i.e., the element ability to support the test load and
maintaining its stability when exposed to fire without exceeding a specified criteria, usually based on
the deflection and/or deflection rate.

The elements are subjected to a constant mechanical load and subsequent fire action accordingly to
I1SO834 standard fire curve, determining for each degree of utilisation and fire protection thickness the
corresponding critical temperature and fire resistance time. The elements have a total length (Lt) of
1370 [mm], a length between supports (L) of 1210 [mm] and a length exposure to fire (Lf) equal to
1000 [mm].

The mechanical load corresponds to a predetermined degree of utilization in bending where the design
fire resistance at time t=0, Rg 40, Was based in the lateral torsional buckling resistance moment, for

the sections IPE and LNP, and in the plastic moment resistance of the gross section in the case of SHS
and CHS sections. The load is applied via an hydraulic jack with a load cell at its end. Its value
depends on the desired degree of utilisation and is applied incrementally until it reaches the requested
value and kept constant during the fire action.

Steel temperature are measured by thermocouples type K welded to the steel profile in three sections
along its length, and in these at different cross section points, as specified in the standard prEN13381-
8 [9]. As the standard does not specify the thermocouples location for angle sections the distribution
adopted was two thermocouples in each leg side along the three longitudinal sections. The
thermocouple wires are protected with a small steel angle (9x9 [mm]) to avoid exposure to
temperatures higher than the ones at measuring points.

Additionally the top element horizontal (HD) and vertical (DV) displacements were measured by two
LVDT and the mid-span displacement (D) at the load application point using wire potentiometric
transducers.
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Table 1 — Experimental tests set and results.

Section Test APV Fire M Q [“l?] EC3 Resist. ___Exp. Resist.
= il; [1;18‘71 RCon%. 3][1&1} DFT Std.dev. Max, Min. T[°C] tls] T[Cl t[s]
™~ oomli. - 0 - - - - - - - -
% 12 387 RoomT. - 31,84* - . - . - - - -
8 13 387 ISO834 30% 534 - - . - 663,78 745,56 751,20 1156
@ 4 387 1SO834 50% 9,18 - - - - 584,67 562,96 68447 749
& 15 387 ISO834 70% 12,94 - - . - 52578 473,19 659,01 632
16 387 ISO834 30% 534 974 193 1253 445 663,78 - 722,71 2505
17 387 ISO834 30% 534 975 170 1287 576 663,78 - 727,57 2570
I8 387 ISO834 50% 9,18 1012 185 1342 560 584,67 - 701,02 2331
19 387 ISO834 50% 9,18 1055 202 1528 490 584,67 - 701,88 2467
110 387 ISO834 70% 12,94 998 148 1268 653 525,78 - 69531 2341
111 387 ISO834 70% 12,94 989 193 1360 501 525,78 - 690,21 2295
112 387 ISO834 50% 9,18 1824 156 2140 1440 584,67 - 676,52 2867
N3 387 ISO834 50% 9,18 1832 194 2270 1440 584,67 - 74746 3127
a S1 250 RoomT. - 42,98* - - - - - - - -
@ §2 250 RoomT. - 42,98* - - - - - - - .
p S3 250 ISO834 30% 13,62 - - . - 663,78 766,13 722,56 1032
= S4 250 ISO834 50% 22,25 - - = - 584,67 583,56 641,95 693
é $5 250 ISO834 70% 30,09 - - . - 52578 49236 594,02 573
- S6 250 ISO834 30% 13,62 1105 115 1310 854 663,78 - 687,79 2444
= S7 250 ISO834 30% 13,62 1094 113 1338 777 663,78 - 685,53 2411
S8 250 ISO834 50% 22,25 1141 100 1309 944 584,67 - 617,08 2060
S9 250 ISO834 50% 22,25 1141 104 1350 909 584,67 - 608,73 2047
S1I0 250 ISO834 70% 30,09 1144 114 1482 886 525,78 - 555,69 1812
S11 250 ISO834 70% 30,09 1131 92 1270 854 525,78 - 562,24 1836
S12 250 ISO834 50% 2225 1932 112 2210 1730 584,67 - 651,64 1967
S13 . 250 ISO834 50% 2225 1933 144 2310 1700 584,67 - No Collapse
a Cl 2469 RoomT. - 2937% - - - . - - - -
@ C2 2469 RoomT. - 2937* - - . - - - - -
S C3 2469 150834 30% 9,31 - - - - 663,78 769,61 602,27 540
3 C4 2469 150834 50% 15,20 . . - . 584,67 587,01 49942 376
s C5 2469 ISO834 70% 20,56 = - - - 52578 49556 25564 164
o C6 2469 ISO834 30% 9,31 997 114 1270 800 663,78 - 560,26 1414
z C7 2469 ISO834 30% 9,31 1004 111 1187 818 663,78 - 562,23 1861
C8 2469 ISO834 50% 1520 1026 143 1330 770 584,67 - No Collapse
C9 2469 ISO834 50% 1520 1006 93 1140 810 584,67 - 47224 1144
C10 2469 ISO834 70% 20,56 1071 143 1306 754 525,78 - 169,12 146
Cl1 2469 ISO834 50% 20,56 1120 178 1439 785 525,78 - 490,75 1411
Cl2 2469 1SO834 50% 1520 1896 200 2190 1490 584,67 - 563,47 1378
C13 246,9 ISO834 50% 1520 1807 210 2270 1430 584,67 - 512,00 1261
g L1 250 RoomT. - 21,69* - - - - - - . -
?O L2 250 RoomT. - 21,69 . . 5 - - - - -
& L3 250 ISO834 30% 584 - - 3 . 663,78 766,13 822,55 1743
2 14 250 ISO834 50% 9,83 . . - - 584,67 583,56 761,68 1297
S L5 250 ISO834 70% 13,61 . - - - 52578 492,36 745,66 1210
& L6 250 ISO834 30% 584 1041 91 1205 898 663,78 - 983,42 4692
5 L7 250 ISO834 30% 5,84 1026 107 1309 850 663,78 - 1015,19 4655
18 250 ISO834 50% 9,83 1053 108 1318 898 584,67 - 74738 3382
L9 250 ISO834 50% 9,83 1063 9% 1271 825 584,67 - 760,49 3533
L10 250 ISO834 70% 13,61 1135 118 1420 882 52578 - 756,97 3801
L1l 250 ISO834 70% 13,61 1114 110 1377 953 525,78 - 600,68 1937

The elements were spray painted following the manufacturer's recommendations, presented in the data
sheet, applying several coats and controlling its thickness using a wet film thickness gauge. After
coating, the elements were conditioned under controlled temperature (23 ° C) and humidity (50%) for
8 days. Following this curing time the dry film thickness was measured in five sections in the element
length, complying with the prEN 13381-8 [9] requirements. Table 1 shows the fire protection
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characterization, where the mean arithmetic dry film thickness, standard deviation, maximum and
minimum measured values are presented.

Collapse criteria and fire resistance

An element is regarded as having a fire resistance equal to the elapsed time between the beginning of
heating and the end of heating or until it fails to meet the load bearing capacity criterion, whickever
occurs sooner. The standard EN 1363-1 [8] specifies a failure criteria for columns and beams. For the
first type of elements failure occurs when both the following criteria have been exceeded: (1) vertical
contraction, C = h/100 [mm] and (ii) rate of vertical contraction, dC/dt = 3h/1000 [mm/min], where 4
is the initial column height in [mm)]. Beams are deemed to have failed when both of the following
criteria are exceeded: (i) deflection of L*/400d and (ii) rate of deflection = L*/(9000d) [mm/min]. The
rate of deflection limit shall not apply before a deflection of L/30 is exceeded.

For the studied sections, with d=100 [mm], the deflection limit criteria occurs when D=36.6 [mm],
giving a displacement equivalent to L/33. From the analyses of time vs mid-span displacement curves
one can see that the rate of deflection criteria is reached before the deflection of L/30 is exceeded, so
the fire resistance is established by the time (rounded down to the nearest minute) when the deflection
is equivalent to L/30.

Experimental tests in fire without and with fire protection

All sections in study were tested under fire conditions without fire protection and an applied constant
mechanical load representative of the required degree of utilisation. The critical temperature
determined from the 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 simplified equation for the temperature evolution of unprotected elements gives a fire
resistance time of 12, 9 and 7 minutes for the IPE100 section, respectively, and for the remaining
sections, with section factors close to 250 [m'l], a fire resistance of 12, 9 and 8 minutes, see Table 1.
These values can be compared with experimental results, in time and temperature domains, where the

collapse criteria were based on the 1./30 equivalent displacement.
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Figure 1 - Experimental steel temperature evolution and mid span displacement results of
members without fire protection.

The results presented in Table 1 show that the critical temperature and the fire resistance time obtained
from the IPE and LNP cross sections are higher than the ones determined from the Eurocode 3 part 1.2,
despiic the degree of utilisation. The critical temperatare and fire resistance are inversely proportional
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to the degree of utilisation applied in the element. Regarding the SHS and CHS sections the results
from Eurocode 3 Part 1.2 are higher than those obtained experimentally, with a maximum difference
of one minute fire resistance for the SHS. For the CHS the difference between both methods increases
with the degree of utilisation, even comparing with the real geometric and material properties. Figure 1
presents the steel temperature evolution with time considering the arithmetic mean of all
thermocoupies 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 fibber,
was applied. However in the contact area the coating intumescence is limited.

The fire 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 all measured temperatures in the element. The temperature
behaviour of IPE sections show a clear distinction between the elements protected with nominal DFT
of 1000 [zzn] and 2000 [wm], and there is no clear influence of the degree of utilisation on the
temperature evolution.

|—-—13 o 18 it 1§ 7 ——18 =) o R ' 7 —~—h
B 110 LY =1 U3 -—1s08u |-» c2 —e—-Cit - CH 23 Crn =S8
3000

1o

- i
aw ll 869 - ,
{
| |
_ o |
T B
- [ O
o S0 30 A0 4500 o S 1060 1560 000 2500 MG 30 400 4%
st
57 st B 13 1 ——16 L7
- 813 — 16083 ——k - 19 —e—Li AL ——i50 53 |

T

4 03 W00 150D 2NC 200 60 3500 4000 4500 e oo

24 W0 aata L5 o
il st

Figure 2 — Experimental steel temperature evolution of fire protected elements.
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For SHS and CHS sections the influence of the protection thickness on the coating performance is
only clear for short exposure times. When these elements are protected with 2000 [m] nominal DFT,

with increasing exposure times and the consequent infumiiescence 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 all. This becomes less favourable in comparison to thicknesses of 1000 [un],

resulting in higher steel temperatures. ,

Critical 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 1 and the displacement time evolution, for protected
and unprotected elements, presented in Figure 3. The figure shows the protection efficiency by
increasing fire resistance time when compared to the equivalent unprotected element and same degree
of utilisation. As the real degree of utilisation of the sections CHS turns to be higher than the initially
expected, e.g. the nominal 70% represents a real value of 90.32%, the C10 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 fire resistance furnace' using elements subjected to
bending. Of these, and for comparison proposes, 8 were performed at room temperature and the others
under fire conditions using the standard fire curve and nominal degrees of utilisation of 30%, 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
simplified 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 fire protection thickness an increase in fire resistance time is achieved. For the same
nominal protection thickness the critical 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).

Il existe en Algérie 48 Universités, 10 Centres Universitaires, 20 Ecoles Nationales Supérieures, 7
Ecoles Normales Supérieures, 12 écoles préparatoires et 4 classes préparatoires intégrées et 4

annexes,

Liste des Universités algériennes

Nom de ’établissement

Site web

Université Benyoucef Benkhedda d'Alger

www.univ-alger.dz

Université Abderrahmane Mira de Béjaia

WWWw.univ-bejaia.dz

Université Hassiba Ben Bouali de Chlef

www.univ-chlef.dz

Université M'hamed Bougara de Boumerdés

www.umbb.dz

Université Mouloud Maameri de Tizi Ouzou

www.ummto.dz

Université Omar Telidji de Laghouat

www.web-lagh.dz/web

Université Saad Dahlab de Blida

www.univ-blida.dz

Université des sciences et de la technologie Houari Boumediene, Alger
(USTHB)

www.usthb.dz

Université de la Formation Continue www.ufc.dz
Université d'Alger 2 www.univ-alger2.dz/
Université d'Alger 3 www.univ-alger3.dz/

Université Ziane Achour de Djelfa

www.univ-djelfa.dz

Université Yahia Farés de Médéa

www.univ-medea.dz

Université Abdelhak Benhamouda de Jijel

Wwww.univ-jijel.dz

Université Larbi Tebessi de Tébessa

www.univ-tebessa.dz

Université Larbi Ben Mhidi de Oum El Bouaghi

www.univ-oeb.dz

Université Badji Moktar de Annaba

www.univ-annaba.dz

Université Ferhat Abbas de Sétif

www.univ-setif.dz

Université 8 mai 1945 de Guelma

www.univ-guelma.dz

Université El Hadj Lakhdar de Batna

www.univ-batna.dz

Université Mentouri de Constantine

www.umec.edu.dz

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 des sciences islamiques Emir Abdelkader de Constantine

www.univ-emir.dz

Université 20 Ao0t 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 Djilali Liabés de Sidi Bel Abbés

www.univ-sba.dz

Université Abdelhamid Ibn Badis de Mostaganem

www.univ-mosta.dz

Université d'Oran — Sénia

www.univ-oran.dz

Université des sciences et de la technologie Mohamed Boudiaf d'Oran

www.univ-usto.dz
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Liste des Centres Universitaires Algériens

Nom de I’établissement

Site web

Centre universitaire Amin Eloukkal El Hadj Moussa Ag
Akhamouk de Tamanrasset

www.cu-tamanrasset.dz/

Centre universitaire Morsli Abdellah de Tipaza

Www.cu-tipaza.dz

Centre Universitaire d'Itlizi

www.cu-illizi dz

Centre Universitaire Abdelhafid Boussouf de Mila

www centre-univ-mila.dz/

Centre Universitaire de Tissemsilt

www.cu-tissemsilt.dz

Centre Universitaire Belhadj Bouchaib de Ain Témouchent

www.cuniv-aintemouchent.dz/

Centre universitaire Ahmed Zabana de Rélizane

www.cu-relizane. dz/

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 des Ecoles Algériennes

Nom de I’'établissement

Site web

www.enp.edu.dz/

Ecole Nationale Supérieure Polytechnique (ENSP)
Ecole nationale supérieure d'hydraulique '

www.ensh.dz/

Ecole nationale supérieure des travaux 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 des hautes études commerciales

www hec.dz/

Ecole nationale supérieure en informatique

www.es.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 des sciences de la mer et de
'aménagement du littoral

www.enssmal.dz/

Ecole nationale supérieure de management

www._ensm.dz/

Ecole Nationale Supérieure de Technologie

www.enst.dz/

Ecole nationale supérieure de sciences politiques

www.enssp.dz/

Ecole nationale supérieure de journalisme et des sciences de
l'information

www. ensji.dz

Ecole nationale supérieure des mines et de la métallurgie

www.ensmm-annaba.dz/

Ecole Nationale Polytechnique de Constantine

www.ensp-constantine.dz

Ecole Nationale Supérieure de Biotechnologie de
Constantine

www.ensb-constantine.dz

Ecole Nationale Polytechnique d'Oran

www.enset-oran.dz/

Ecole Nationale Supérieure d'Informatique (Sidi Bel Abbes)

www.ensi-sba.dz

Ecole normale supérieure de Bouzaréah

www.ensb.dz/

Ecolé normale supérieure de Kouba

www.ens-kouba.dz/

Ecole normale supérieure de Laghouat

www ens-laghouat.dz/

Ecole normale supérieure de Constantine

wWww.ens-constantine.dz/

Ecole normale supérieure d'enseignement technologique de
Skikda

www.enset-skikda.dz/

Ecole Normale Supérieure de Mostaganem

www.ens-mostaganem.dz/

Ecole Normale Supérieure d'Oran

www.ens-oran.dz/
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Liste des Ecoles préparatoires Algériennes

Nom de I’établissement

Site web

Ecole préparatoire en sciences économigues, commerciales et sciences
de gestion a Alger

| www. prepa-ecg.dz/

Ecole préparatoire en sciences de la nature et de la vie a Alger

www.epsnv-alger.dz/

‘Ecole préparatoire en sciences et techniques a Alger

https /Fwiww.epst-alger. dz -

Ecole préparatoire en sciences et techniques a Annaba

T www, epst -annaba.dz/

“Ecole préparatoire en sciences économigques, commercxales et sciences

de gestion a Constantine

www.epsecg-constantine.dz/

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

www.epsecg-annaba.dz/

Ecole préparatoire en sciences et techniques a Tlemcen

www.epsi-tlemcen.dz/

Ecole préparatoire en sciences économiques, commerciales et sciences
de gestion a Oran

www.epsecg-oran.dz/

Ecole préparatoire en sciences économiques, commerciales et sciences
de gestion a Tlemcen

www.epsecg-tlemcen. dz/

Ecole préparatoire en sciences et techniques a 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'Oran

| www.epsnv-oran.dz

Liste des Classes préparatoires intégrées Algériennes

. ' Nom de I’établissement

Classe préparatoire intégrée d'informatique

Classe préparatoire intégrée d'architecture

Classe Préparatoire Intégrée en Biotechnologie

Classe Préparatoire Intégrée - EN.S 1 de Sidi Bel Abbes

s T,

90
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Recherche Scientifique en Algérie
Les structures de recherche sont gérées par la Direction Générale de la Recherche Scientifique et du
Développement Technologique DGRSDT (www.nasr-dz.org)
11 existe actuellement 11 centres de recherche, 4 Unités de Recherche et plus de 1000 Laboratoires de
recherche agréés. Il v 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.gov.dz
» L’ Agence Nationale de la Valorisation de la Recherche et du Développement Technologique
{ANVREDET) www, anvredet.goy dz
» L’Agence Thématique de Recherche Scientifique et Technologique (ATRST)

Liste des Centres et Unités de Recherche

Nom de I’établissement | Site web

Centres de Recherche

Centre de Développement des énergies renouvelables (CDER) www.cder.dz

Centre de Recherche sur I'Tnformation Scientifique et Technique (CERIST) www.cerist.dz

Centre de Développement des Technologies Avancées (CDTA) www.cdta.dz

Centre de Recherche Scientifique et Technique en Scudage et Controle

(CSC)

www.csc.dz

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

www.crape.dz

Centre de Recherche Scientifique et Technique sur ie Développement de la
Langue Arabe (CRSTDLA)

www.crstdla.dz

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

www.cread.edu.dz

Centre de Recherche en Anthropologie Sociale et Culturelle (CRASC)

www.crasc.dz

Centre de Recherche Scientifique et Technique sur les Régions Arides

www.crstra.dz

(CRSTRA)

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

Unités de Recherche

Unité de Développement des Equipements Solaires (UDES)

Unité de recherche en Energies Renouvelables en Milieu Saharien adrar
(URERMS)

Unité de Recherche Appliquée en Energies Renouvelables www.uraer.dz

Unité de Recherche Appliquée en Sidérurgie et Métallurgie (URASM)

La nouvelle politique de recherche en Algérie va dans le sens du renforcement des structures de
recherche qui en plus de la création des nouveaux laboratoires de recherche, une académie
algérienne des sciences et technologies a été nouvellement crée comme une institution nationale a
caractére scientifique et technologique, indépendante et permanente, dotée de la personnalité morale
et de 'autonomie financiére (Décret présidentiel n°15-85 du 10 mars 2015).

L’académie a pour missions de promouvoir les sciences et technologies, et renforcer leur impaci dans
la société. Elle regroupe des personmalités nationales et étrangéres de notoriété éiablie dans les
domaines des sciences et technologies, elle est composée de membres titulaives et de membres
associeés.
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