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SEEH  ENHRICEY HEE (REEH)

1.1 ERNRBICEE T 5%

1.1.1 £OSRCEY 28R

1.1.1.1 HihFRE

BS 5930:1999, Code of practice for site investigations.

1.1.1.2 &Kk

CEN ISO/TS 17892-1, Geotechnical investigation and testing — Laboratory testing of soil — Part
1: Determination of water content.
DIN 18 121-1:1998, Untersuchung von Bodenproben — Wassergehalt — Teil 1: Bestimmung
durch Ofentrocknung
(Subsoil; testing procedures and testing equipment, water content, determination by drying in
oven).

NF P 94-050:1995, Sols : Reconnaissance et essais — Détermination de la teneur en eau
pondérale des matériaux
— Méthode par étuvage.
BS 1377-2:1990, Methods of test for soils for civil engineering purposes — Part 2: Classification
tests.
SN 670 340:1959, Essais ; Teneur en eau / Versuche; Wassergehalt.
ASTM D2216:2005, Standard test methods for laboratory determination of water (moisture)
content of soil and rock by mass.
ASTM D2974:2000, Standard test methods for moisture, ash, and organic matter of peat and
other organic soils.
ASTM D4542-95(2001), Test methods for pore water extraction and determination of the soluble
salt content of soils by refractometer.
SS 0271 16:1989, Geotechnical tests — Water content and degree of saturation.

1.1.1.3 BB

CEN ISO/TS 17892-2, Geotechnical investigation and testing — Laboratory testing of soil — Part
2: Determination of density of fine soils.

DIN 18 125-1:1997, Baugrund, Untersuchung von Bodenproben — Bestimmung der Dichte des
Bodens — Teil 1: Laborversuche (Soil, investigation and testing —
Determination of density of soil Part 1: Laboratory tests).

NF P 94-053:1991, Sols : Reconnaissance et essais — Détermination de la masse volumique
des sols fins en laboratoire — Méthodes de la trousse coupante, du moule
et de 'immersion dans I'eau.

BS 1377-2:1990, Methods of test for soil for civil engineering purposes — Part 2: Classification

tests.

SN 670 335:1960, Versuche; Raumgewicht; Sandersatz-Methode / Essais ; Poids spécifique

apparent ; Méthode du sable.

SS 0271 14:1989, Geotechnical tests — Bulk density.
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1.1.1.4 BT DEE

CEN ISO/TS 17892-3, Geotechnical investigation and testing — Laboratory testing of soil — Part
3: Determination of density of soil particles.

DIN 18 124:1997 Baugrund, Untersuchung von Bodenproben — Bestimmung der Korndichte —
Kapillarpyknometer, Weithalspyknometer (Soil, investigation and testing —
Determination of density of solid particles — Capillary pyknometer, wide
mouth pyknometer).

NF P 94-054:1991, Sols : Reconnaissance et essais — Détermination de la masse volumique

des particules solides des sols — Méthode du pycnometre a eau.

BS 1377-2:1990, Methods of test for soil for civil engineering purposes — Part 2: Classification
tests.

SN 670 335:1960, Versuche; Raumgewicht; Sandersatz-Methode / Essais ; Poids spécifique

apparent ; Méthode du sable.
ASTM D854-02, Test Method for Specific Gravity of Soil solids by water pycnometer.
ASTM D4404:84 (1998), Determination of pore volume and pore volume distribution of soil and
rock by mercury intrusion porosimetry.
SS 0271 15:1989, Geotechnical tests — Grain density and specific gravity.

1.1.1.5 RLEESHT
CEN ISO/TS 17892-4, Geotechnical investigation and testing — Laboratory testing of soil — Part
4: Determination of particle size distribution.

DIN 18 123:1996, Baugrund, Untersuchung von Bodenproben — Bestimmung der
KorngréRRenverteilung (Soil, investigation and testing — Determination of
grain-size distribution).

NF P 94-056:1996, Sols : Reconnaissance et essais — Analyse granulométrique — Méthode

par tamisage a sec aprés lavage.

XP P 94-041:1995, Sols : Reconnaissance et essais — Identification granulométrique —

Méthode de tamisage par voie humide.

BS 1377-2:1990, Methods of test for soil for civil engineering purposes — Part 2: Classification

tests; Subclause 9.2 Wet sieving method.

BS 1377-2:1990, Methods of test for soil for civil engineering purposes — Part 2: Classification

tests; Subclause 9.5 Sedimentation by the hydrometer method

BS 1377-2:1990, Methods of test for soil for civil engineering purposes — Part 2: Classification

tests; Subclause 9.4 Sedimentation by pipette method.

SN 670 810c:1986, Granulats minéraux et sols ; Analyse granulométrique par tamisage /

Mineralische Baustoffe und Lockergesteine; Siebanalyse.

SN 670 816:1964, Matériaux pierreux ; Sédimentométrie par la méthode de I'aréométre /
Gesteinmaterialien; Schlammversuch nach der Araeometermethode.

ASTM D2217-85R98:1998, Practice for wet preparation of soil samples for particle size analysis

and determination of soil constants.

ASTM D422-63R02 (1998), Test method for particle size analysis of soils.

SS 0271 23:1992, Geotechnical tests — Particle size distribution — sieving.

SS 0271 24:1992, Geotechnical tests — Particle size distribution — sedimentation, hydrometer
method.
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1.1.1.6 7y Z—~YL 7 [RR

CEN ISO/TS 17892-12, Geotechnical investigation and testing — Laboratory testing of soil —
Part 12: Atterberg limits.
DIN 18 122-1:1997, Baugrund, Untersuchung von Bodenproben — Zustandsgrenzen
(Konsistenzgrenzen) — Teil 1: Bestimmung der Flie3- und Ausrollgrenze
(Sail, investigation and testing Consistency limits Part 1: Determination of
liquid limit and plastic limit).
NF P 94-051:1993, Sols : Reconnaissance et essais — Détermination des limites d'Atterberg —
Limite de liquidité a la coupelle — Limite de plasticité au rouleau.
NF P 94-052-1:1995, Sols : Reconnaissance et essais — Détermination des limites d’Atterberg
— Partie 1 : Limite de liquidité — Méthode du céne de pénétration.
BS 1377-2:1990, Methods of test for soil for civil engineering purposes — Part 2: Classification
tests; Clause 4 Determination of the liquid limit.
BS 1377-2:1990, Methods of test for soil for civil engineering purposes — Part 2: Classification
tests; Clause 5 Determination of the plastic limit and plasticity index.
SN 670 345:1959, Essais ; Limites de consistance / Versuche; Konsistenzgrenzen.
SS 0271 20: 1990, Geotechnical tests — Cone liquid limit.
SS 0271 21: 1990, Geotechnical tests — Plastic limit.

1.1.1.7 TOEEICET 58k
BS 1377-4:1990, Methods of test for soil for civil engineering purposes — Part 4; Compaction
related tests; Clause 4 Determination of maximum and minimum dry densities
for granular soils.
NF P 94-059:2000, Sols : Reconnaissance et essais — Détermination des masses volumiques
minimale et maximale des sols non cohérents cohérents.

1.1.1.8 +D45Ek

BS 1377-5:1990, Methods of test for soils for civil engineering purposes: Part 5: Compressibility,
permeability and durability tests; Clause 6: Determination of dispersivity.

1.1.1.9 W EicEd+ 5RER

SN 670 321:1994, Essais sur les sols — Essai de gonflement au gel et essai CBR aprés dégel /
Versuche an Boden — Frosthebungsversuch und CBR-Versuch nach dem
Auftauen.
BS 1377-5:1990, Methods of test for soils for civil engineering purposes: Part 5: Compressibility,
permeability and durability tests; Clause 7: Determination of frost heave.

1.1.2 R ORMBRAKICBET 258
1.1.2.1 —f%ZEE

BS 1377-3:1990, Methods of test for soils for civil engineering purposes: Part 3. Chemical and
electrochemical tests.
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1.1.2.2 AHE 1%

BS 1377-3:1990, Methods of test for soils for civil engineering purposes: Part 3. Chemical and
electrochemical tests. Clause 4. Determination of the mass loss on ignition or
an equivalent method.

ASTM D2974:1987, Test methods for moisture, ash, and organic matter of peat and other

organic soils.

NF P 94-055:1993, Sols : Reconnaissance et essais — Détermination de la teneur pondérale en

matiéres organiques d’'un sol — Méthode chimique.

XP P 94-047:1998, Sols : Reconnaissance et essais — Détermination de la teneur pondérale en

matiére organique — Méthode par calcination.

SS 0271 05:1990, Geotechnical tests — Organic content — Ignition loss method.

SS 0271 07:1990, Geotechnical tests — Organic content — Colorimetric method.

1.1.2.3 RERE 2 a8

BS 1377-3:1990, Methods of test for soils for civil engineering purposes: Part 3. Chemical and
electrochemical tests. Clause 6 Determination of the carbonate content.

DIN 18129:1996, Baugrund, Untersuchung von Bodenproben — Kalkgehaltsbestimmung (Soll,
investigation and testing — Determination of lime content). Head K.H., Manual
of Soil Laboratory Testing. Vol.1: Soil Classification and Compaction Tests,
2nd ed, Vol 1:1992.

NF P 94-048:1996, Sols : Reconnaissance et essais — Détermination de la teneur en carbonate

— Méthode du calcimetre.

1.1.2.4 WipgE s &%

BS 1377-3:1990, Methods of test for soil for civil engineering purposes — Part 3: Chemical and
electrochemical tests; Clause 5 Determination of the sulphate content of soil
and groundwater.

1.1.25pHE@EE T V)

BS 1377-3:1990, Methods of test for soil for civil engineering purposes — Part 3: Chemical and
electrochemical tests; Clause 9 Determination of the pH value.

1.1.2.6 HitYWEETr18

BS 812-118:1988, Testing aggregates. Methods for determination of sulphate content.
BS 1377-3:1990, Methods of test for soil for civil engineering purposes — Part 3: Chemical and
electrochemical tests; Subclauses 7.2, 7.3.

1.1.3 LOBREEFRID 7= DHRER
1.1.3.1 Scissomeétre de laboratoire

BS 1377-7:1990, Methods of test for soils for civil engineering purposes — Part 7: Shear
strength test.
NF P 94-072:1995, Sols : Reconnaissance et essais — Essai scissométrique en laboratoire.
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1.1.3.2 a—HB

CEN ISO/TS 17892-6, Geotechnical investigation and testing — Laboratory testing of soil — Part
6: Fall cone test. SS 02 7125:1991, Geotekniska provningsmetoder —
Skjuvhallfasthet — Fallkonférsok — Kohesionsjord
(Geotechnical test methods. Undrained shear strength. Fall cone test

Cohesive soil).

1.1.4 +DOIRERER

1.1.4.1 —fhEHEHER

CEN ISO/TS 17892-7, Geotechnical investigation and testing — Laboratory testing of soil — Part
7: Unconfined compression test on fine grained soils.
NF P 94-077:1997, Sols : Reconnaissance et essais — Essai de compression uniaxiale.

1.1.4.2 FEEEIEPEKHABR

CEN ISO/TS 17892-8, Geotechnical investigation and testing — Laboratory testing of soil — Part
8: Unconsolidated undrained triaxial test.

NF P 94-070:1994, Sols : Reconnaissance et essais — Essais a I'appareil triaxial de révolution
— Généralités, définitions.

NF P 94-074:1994, Sols : Reconnaissance et essais — Essai a l'appareil triaxial de révolution —
Appareillage — Préparation des éprouvettes — Essais (UU) non consolidé
non drainé — Essai (CU + u) consolidé non drainé avec mesure de pression
interstitielle — Essai (CD) consolidé drainé.

1.1.4.3 =HhEMERER

CEN ISO/TS 17892-9, Geotechnical investigation and testing — Laboratory testing of soil — Part
9: Consolidated triaxial compression tests on water saturated soils.

BS 1377-8:1990, Methods of test for soils for civil engineering purposes — Part 8: Consolidated

triaxial compression test.

NF P 94-070:1994, Sols : Reconnaissance et essais — Essais a I'appareil triaxial de révolution

— Généralités, définitions.

NF P 94-074:1994, Sols : Reconnaissance et essais — Essai a I'appareil triaxial de révolution —
Appareillage — Préparation des éprouvettes — Essais (UU) non consolidé
non drainé — Essai (CU + u) consolidé non drainé avec mesure de pression
interstitielle — Essai (CD) consolidé drainé.

1.1.4.4 EEEAWEER

CEN ISO/TS 17892-10, Geotechnical investigation and testing — Laboratory testing of soil —
Part 10: Direct shear tests.
BS 1377-7:1990, Methods of test for soils for civil engineering purposes — Part 7: Shear
strength test.
ASTM D 3080-98, Test method for direct shear test of soils under consolidated drained
conditions.
SS 027127, Geotechnical tests — shear strength — Direct shear test, CU- and CD- tests —
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Cohesive soils.
NF P 94-071-1:1994 Sols : Reconnaissance et essais — Essai de cisaillement rectiligne a la
boite — Partie 1 : Cisaillement direct.
NF P 94-071-2:1994, Sols : Reconnaissance et essais — Essai de cisaillement rectiligne a la

boite — Partie 2 : Cisaillement alterné.

1.1.5 +OFEHZRER

CEN ISO/TS 17892-5, Geotechnical investigation and testing — Laboratory testing of soil — Part
5: Incremental loading oedometer test.

BS 1377:1990, Methods of test for sails for civil engineering purposes — Part 5: Compressibility,

permeability and durability tests.

NS 8017:1991, Geotechnical testing — Laboratory methods — Determination of
one-dimensional consolidation properties by oedometer testing — Method
using incremental loading.

ASTM D2435-96, Test method for one-dimensional consolidation properties of soils using

incremental loading.

XP P 94-090-1:1997, Sols : Reconnaissance et essais — Essai oedométrique — Partie 1 : Essai
de compressibilité sur matériaux fins quasi saturés avec chargement par
paliers.

XP P 94-091:1995, Sols: Reconnaissance et essais — Essai de gonflement a 'oedométre —

Détermination des déformations par chargement de plusieurs éprouvettes.

SS 0271 26:1991, Geotechnical tests — Compression properties — Oedometer test, CRS-test

— Cohesive soil.

SS 0271 29:1992, Geotechnical tests — Compression properties — Oedometer test,

incremental loading — Cohesive sail.

1.1.6 CBR#5x

BS 1377-4:1990, Methods of test for soils for civil engineering purposes — Part 4: Compaction
related tests; Clause 3 Determination of dry density/moisture content
relationship.

BS 1377-4:1990, Methods of test for soils for civil engineering purposes — Part 4: Compaction
related tests; Clause 7 Determination of California Bearing Ratio (CBR).

NOTE: ASTM D-698-78, D-1557-78 and AASHTO/99 and T180 might be used for compaction tests and
ASTM D1883-94 and AASHTO T193 might be used for the California Bearing Ratio Determination.
However, BS 1377:1990 has minor deviations from the specification in the US recommendations,
which are used in most road laboratories.

SS 027109, Geotekniska provningsmetoder — Packningsegenskaper — Laboratoriepackning
(Geotechnical tests — Compaction properties — Laboratory compaction).

NF P 94-078:1997, Sols : Reconnaissance et essais — Indice CBR aprés immersion — Indice
CBR immédiat — Indice Portant Immédiat — Mesure sur échantillon
compacté dans le moule CBR.

NF P 94-093:1999, Sols : Reconnaissance et essais — Détermination des références de
compactage d'un matériau — Essai Proctor normal — Essai Proctor
modifié.
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1.1.7 LOFAKMERR
CEN ISO/TS 17892-11, Geotechnical investigation and testing — Laboratory testing of soil —
Part 11: Permeability test.
BS 1377-5:1990, Methods of test for soils for civil engineering purposes — Part 5:
Compressibility, permeability and durability tests.

DIN 18130-1:1998, Baugrund — Untersuchung von Bodenproben; Bestimmung des
Wasserdurchlassigkeitsbeiwerts
— Teil 1: Laborversuche (Soil. Investigation and testing. Determination of
the coefficient of water permeability. Part 1 — Laboratory tests).

ISO 17313, Soil quality — Determination of hydraulic conductivity of saturated porous materials

using flexible wall permeameter.
NOTE: La norme ISO 17313 est relative a des essais dans le domaine de I'environnement et comporte des
clauses normatives trés strictes qui ne s'appliquent pas aux projets géotechniques courants.

1.1.8 A DEFEABR AAF

ASTM D4543-01, Preparing Rock Core Specimens and Determining Dimensional and Shape
Tolerances

1.1.9 B DGR DIZD DRER
1.1.9.1 —FIH
BS 5930:1981, Code of practice for site investigation Section 8 Description and classification of

rock for engineering purposes. ISRM Suggested Methods for Rock
Characterization, Testing and Monitoring, Part | Site Characterization (1981).

1.1.9.2 K&

ISRM Part 1, Suggested methods for determining water content, porosity, density, absorption
and related properties; Section 1 Suggested method for determination of the water
content of a rock sample.

1.1.9.3 H YRR

ISRM Part 1, Suggested methods for determining water content, porosity, density, absorption
and related properties; Section 2 Suggested method for porosity/density
determination using saturation and calliper techniques.

ISRM Part 1, Suggested methods for determining water content, porosity, density, absorption
and related properties; Section 3 Suggested method for porosity/density
determination using saturation and buoyancy techniques.

1.1.10 EDlEiE 8k
1.1.101 RAL—F 7 ICET 53R

ISRM Suggested methods for determining swelling and slake-durability index properties;
Test Suggested method for determination of the swelling pressure index of zero volume
change.
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1.1.10.2 —HHEHE
ISRM Suggested methods for determining swelling and slake-durability index properties;
Test 2 Suggested method for determination of the swelling strain index for a radially
confined specimen with axial surcharge.

1.1.10.3 FEHRGEM T TOEDEHRR
ISRM Suggested methods for determining swelling and slake-durability index properties;
Test 3 Suggested method for determination of the swelling strain developed in an
unconfined rock specimen.

1.1.11 B DOIREERER

1.1.11.1 —HlEMERER
ISRM Suggested methods for determining unconfined compressive strength and
deformability.
ASTM D 2938:1991, Standard test method for unconfined compressive strength of intact
rock core specimens.

1.1.11.2 85 8RR
ISRM Suggested method for determining point load strength; revised version has been
published in International Journal for Rock Mechanics and Mining Sciences &
Geomechanics. Abstracts, Vol 22, No. 2, pp. 51-60, 1985.

1.1.11.3 EHEABRHR
ISRM Suggested method for determining shear strength, Part 2: Suggested method for
laboratory determination of direct shear strength.

1.1.11.4 77 ONVRBRGBIERER)
ISRM Suggested method for determining tensile strength of rock materials, Part 2:
Suggested method for determining indirect tensile strength by the brazil test.

1.1.11.5 =HlEHERER
ISRM Suggested method for determining the strength of rock materials in triaxial
compression.
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25 RAEICEITHER - BESFORMELERIHE t+3F— 201049878

LES NORMES FRANCAISES
POUR LE SECTEUR DE LA CONSTRUCTION
DANS LES PAYS D'AFRIQUE FRANCOPHONE

200 %) AT Y
iR - EEERSEHE
(B)7>oxzAatyy

JICA - TOKYO - 2010598 7H

Sept.7th, 2010 JICA-Tokyo -1-

AGENDA

1 - FRENCH-SPEAKING AFRICA: GENERAL INFORMATION

2 - CONSIDERATIONS ON NORMS & STANDARDS

3 - THE FRENCH NORMS IN THE CONSTRUCTION DOMAIN

4 - FRENCH-SPEAKING AFRICA AND NORMS

5 - NORMS-RELATED ISSUES: BROADENING THE SCOPE

6 - NORMS & CONTRACTUAL SCHEMES: FRENCH VS. BRITISH SYSTEMS

7 - SOME PRELIMINARY FINDINGS & LESSONS

Sept. 7th, 2010 JICA - Tokyo -2-
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1 - FRENCH-SPEAKING AFRICA: GENERAL INFORMATION

This map of Africa in
1914, just before
WW1, shows the
areas of influence
and colonization
form numerous

European countries:

- United Kingdom;
- France;
- Germany;
- Italy;
- Portugal;
- Belgium;
- Spain.

Sept. 7th, 2010 JICA - Tokyo -3-

1 - FRENCH-SPEAKING AFRICA: GENERAL INFORMATION

(i) sub-Saharan Africa

- Afrique occidentale francaise
(>>> UEMOA = West Africa
Economic and Monetary Union)

- Afrique Equatoriale francaise
(>>> CEMAC or Economic and
Monetary community of Central
Africa, including some former
colonies of Belgium)

-Cote francaise des Somalis
-Rep. of Djibouti

-East cost of Africa:

- Madagascar

-Comoros and Mayotte Is. (F)
- Reunion Island (France)
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1 - FRENCH-SPEAKING AFRICA: GENERAL INFORMATION

(i) — Three countries of Maghreb: Algeria, Morocco and
Tunisia, which had various statutes prior to their
independency acquired between 1956 and 1962.

Sept. 7th, 2010 JICA - Tokyo -5-

1 - FRENCH-SPEAKING AFRICA: GENERAL INFORMATION
ALGERIA FRANCE (MAYOTTE & REUNION ISLANDS)
BENIN GABON
BURKINA FASO GUINEA
BURUNDI MADAGASCAR
CAMEROON MALI
CENTRAL AFRICAN REPUBLIC MAURITANIA
CHAD MoROCCO
COMOROS NIGER
CoNGOo RWANDA
CONGO (DEMOCRATIC REPUBLIC) SENEGAL
COTE D'IVOIRE ToGo
DJiBouUTI TUNISIA
« SSA »: awide and heterogeneous area, representing
twice the population and 30 times the surface of Japan.
Sept. 7th, 2010 JICA - Tokyo -6-
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1 - FRENCH-SPEAKING AFRICA: GENERAL INFORMATION
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1 - FRENCH-SPEAKING AFRICA: GENERAL INFORMATION
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2 — CONSIDERATIONS ON NORMS & STANDARDS

A norm/standard aims to
support the economic
development through the
facilitation of industry and trade.

This issue has been addressed
inter aliain a report to UNESCO:
“Science and Technology for the
development in Africa”
published by UATI and UISF, two
international networks of
French-speaking engineers and
scientists based in Paris.

Sept. 7th, 2010 JICA - Tokyo -9-

2 — CONSIDERATIONS ON NORMS & STANDARDS

Definition based on UATI-UISF report (page 1 on 2)

The main characteristics of a norm are as follows:

» A norm presents itself as a written document, coherent
and precise;

» It is being made accessible to the general public, since
itis ment to be utilized by a large number of actors:
producers, consumers...;

» It is a collective work, established through a method
based on a consensus reached between the concerned
parties/bodies (stakeholders);

» Itis intended to be of a repetitive and common use;

o
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2 — CONSIDERATIONS ON NORMS & STANDARDS

Definition based on UATI-UISF report (page 2 on 2)

> It has been approved by a qualified body either at a
national, regional or international level;

> Itis supported by outcomes of science, technique and
experience;

> It must be designed to evolve in order (i) to be in phase
with the scientific and technical progress and (ii) to be in
conformity with the evolution of national requirements;

» By nature, a norm is of voluntary use. This use can
become compulsory by a decision of the public
authorities.

Sept. 7th, 2010 JICA - Tokyo -11-

2 — CONSIDERATIONS ON NORMS & STANDARDS

Main aims of norms/standards as defined by CEN

(Comité Européen de Normalisation/ European Committee for Standardization):
enhance the safety of products
allow economies of scale
help manufacturers comply with the legislation
promote the interoperability of products/services
encourage greater competition and facilitate trade
promote ecological safety and sustainability
help safeguard the environment
aid the transfer of research

LK 2R 2R K SR 2R SR IR 2

promote common understanding.
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A-300



25 RAEICEITHER - BESFORMELERIHE t+3F— 201049878

3 — THE FRENCH NORMS IN THE CONSTRUCTION DOMAIN

The main actors in France (page 1 on 2):

- AFNOR (Association Francaise de Normalisation), in
charge of the elaboration of norms in France for all
domains of activity, and of transcription of international
norms and standards (ISO, Eurocodes...);

- Several Institutions depending from the MEEDDM
(French Ministry for Ecology, Energy, Sustainable
Development and the Sea) involved in norms and
standard-related issues for the construction domain :

o
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3 — THE FRENCH NORMS IN THE CONSTRUCTION DOMAIN

The main actors in France (page 2 on 2):

- SETRA (Service d’Etudes sur les Transports, les Routes
et leurs Aménagements): roads, infrastructure (bridges,
viaducts...) and road transport;

- LCPC (Laboratoire Central des Ponts et Chaussées) road
safety, geotechnics, environment, urban/civil engineering;

- CERTU (Centre d'Etudes sur les Réseaux, les Transports,
['Urbanisme et les constructions publiques): networks,
transport and public infrastructures in urban areas;

- CETU (Centre d'Etudes des Tunnels): conception,
construction, maintenance, operation, safety of tunnels.
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3 — THE FRENCH NORMS IN THE CONSTRUCTION DOMAIN

The technical documents in use in the construction domain
in France comprise:

a) The norms established by AFNOR in conformity with
norms and standards elaborated by CEN and ISO;

b) The fascicules (booklets) of the CCTG (Cahier des
Clauses Techniques Générales, notebook of the general
technical specifications) used for the public tenders, used
on a case-by-case basis in conjunction with a specific
CCTP (Cahier des Clauses Techniques Particuliéres,
notebook of the specific/particular technical specifications);

ol
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3 — THE FRENCH NORMS IN THE CONSTRUCTION DOMAIN

c) Recommendations and guides by SETRA, LCPC,
CERTU, CETU, CSTB (Centre scientifique et technique du
batiment, Technical Center for Buildings), OEAP
(Observatoire économique de I'achat public, Observatory
for the Public Procurement), professional associations
(e.g. OTUA, Office technique de l'utilisation de I'acier, for
the steel products)... They provide precisions on the use
of the norms pending on the works considered.

d) The Avis techniques (technical notices) enacted by
Institutions in charge of product certifications, like CSTB,
specialized Commissions... They address the capacities
and domains of use of a product and/or process.
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3 — THE FRENCH NORMS IN THE CONSTRUCTION DOMAIN

History of French norms (page 1 over 2):

French norms and rules in the construction domain result from
a long-time evolution in the normative process mixed with the
European integration and the promulgation of the Eurocodes.

Since 1964, the French administration established the booklets
of the CPC (Cahier des Prescriptions Communes, notebook of
common specifications), in order to serve as a reference for
technical specifications for the conception and realization of
public tenders for road infrastructures.

In 1976, CPC was re-named CCTG (Cahier des Clauses
Techniques Générales). The booklets of CPC were attached with
modifications aiming at the suppression of the administrative
related issues in order to focus on the technical matters.

Sept. 7th, 2010 JICA - Tokyo -17 -

3 — THE FRENCH NORMS IN THE CONSTRUCTION DOMAIN

History of French norms (page 2 over 2):

-The booklets of CCTG made provision of the existing
norms at the time of their realization, later norms being
taken into consideration through the CCTP (Cahier des
Clauses Techniques Particuliéres) of the contracts.

-The booklets were revised on a regular basis with the
integration of new norms, recurrent clauses of the CCTP
and new technical data derived from experience.

In parallel, the Eurocodes have been developed between
1976 and 2004~2007, year when they were published in
France (norm+national annex). During 2010, national norms
in contradiction with the Eurocodes will be suppressed in
all public tenders for infrastructure in France.

Sept. 7th, 2010 JICA - Tokyo -18 -
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3 — THE FRENCH NORMS IN THE CONSTRUCTION DOMAIN

Note: this technical documentation, established
progressively, is based on goals and requirements, not on
means : contrary to the corresponding norms used in
Japan, the “French” norms and standards do not define
methods for the justification of the technical requirements.

Therefore, the engineer in charge of the execution of the
works has to ensure the respect of the requirements and
to justify the methods and details of calculations used,
on a case-by-case basis .

Sept. 7th, 2010 JICA - Tokyo -19-

3 — THE FRENCH NORMS IN THE CONSTRUCTION DOMAIN

This system has been reinforced by the Eurocodes,
which define 6 fundamental requirements:

Mechanical resistance and stability (robustness);
Fire safety;

Hygiene, health and environment;

User safety and serviceability;

Protection against noise;

Energy saving / thermal insulation.

ouh~wnNPE

Eurocodes are commonly considered as a tool for safety
and reliability assessment for all EU Member States
(and associated States).
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A-304



25 RAEICEITHER - BESFORMELERIHE t+3F—

Sept. 7th, 2010

3 — THE FRENCH NORMS IN THE CONSTRUCTION DOMAIN

Each Eurocode is the
outcome of a
consensus among EU
countries based inter
alia on their previous
respective regulations.

It is transposed into the
various national
systems as explained in
the herewith chart.

JICA - Tokyo -21-

The Rosetta stone

Sept. 7th, 2010

4.0 — FRENCH-SPEAKING AFRICA AND NORMS

In the construction sector like in
many other domains, a good
mastering of the language in use is
a key issue.

For non-French speaking engineers,
French language may look like
hieroglyphs from ancient Egypt,
and a key is therefore required for
its understanding.

>> Quality of interpretation during
meetings, of two-way translations
of documents and of mentions on
drawings is of strategic importance.

JICA - Tokyo -22 -
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4 — FRENCH-SPEAKING AFRICA AND NORMS

As previously shown, the French-speaking African countries
have historical links with France and French language. These
links did not disappear in recent years. On the contrary, they
have been fostered for various reasons. Among them:

- For construction like in other technical domains, initial
teaching and continuous training are very often made in these
countries using French language for lessons and technical
documents. French is also commonly used by professionals;

- The quality of the French system for norms and standards is
recognized locally by the practitioners and the authorities of
French-speaking African countries. Furthermore, long time
cooperation schemes exist with corresponding French
Institutions (like Ecole des Ponts/ParisTech, ENPC);

Sept. 7th, 2010 JICA - Tokyo -23-

4 — FRENCH-SPEAKING AFRICA AND NORMS

- French is an international language (la Francophonie) apart
from being the language in use in France. Therefore, lots of
practitioners in French-speaking Africa look for information on
standards available in French. This may apply to the French
standards, but also ... to the French versions of ISO standards;

- Regional and international cooperation on scientific and
technical matters related to construction issues and norms is
available locally in French language in various arenas, like for
instance UEMOA (technical specifications for axle loads for the
regional trunk roads), AGEPAR (Association of road managers
and practitioners from French-speaking Africa), ARSO (African
Organization for Standardization)or AIPCR/PIARC, the World
Road Association;

Sept. 7th, 2010 JICA - Tokyo ol g

A-306



75 VREILHH HEE - BRHABORHELRRRE

35—

4 — FRENCH-SPEAKING AFRICA AND NORMS

- Tailor-made applications have
been developed by French
experts and Institutions in
cooperation with local experts.

One should in particular
mention in this domain the
CEBTP manual “Guide
pratique de dimensionnement
des chaussées pour les pays
tropicaux”, Handbook for the
dimensioning of pavements in
tropical countries, elaborated
in 1984 and still in use today.
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5 — NORMS-RELATED ISSUES: BROADENING THE SCOPE

After this general overview, one should focus on the core
purpose of this study mission: why are difficulties encountered
in this area? Are they only related to “French norms”?

In fact, apart from the issues directly linked to the French
norms and their specificities (in particular the performance-
based requirements), the study undertaken for JICA allowed to
point out some other factors, such as:
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5 — NORMS-RELATED ISSUES: BROADENING THE SCOPE

- As previously indicated, a norm may evolve in time.
Nevertheless, the process of transfer of a modified/updated
norm from one country to another is (i) not systematic, (ii) not
always completely realized (levels of transfer) and (iii) in any
case time-consuming.

Therefore, problems have occurred due to the fact that the
versions of norms in use in France and in a said “French-
speaking Africa country” differed on several points.

This has led to several misunderstandings and troubles. A
peculiar attention must be paid on this issue.
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5 — NORMS-RELATED ISSUES: BROADENING THE SCOPE

-The CCAG (Cahier des Clauses Administratives Générales,
notebook of the general administrative regulations), and its
corollary application document established for each specific
project, the CCAP (Cahier des Clauses Administratives
Particuliéres, notebook of the specific administrative
specifications). They set the scheme of the administrative
relations between the parties during the duration of the project
and their respective responsibilities;

-The laws, decrees, circulars, etc., in force regarding all parties
involved in the project. They define their civil and penal
responsibilities;

- The required insurances and guarantees, including those
towards third parties external to the project (role of the bureau
de contréle).
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6 - NORMS & CONTRACTUAL SCHEMES:
FRENCH VS. BRITISH SYSTEMS

Hence, this issue of norms widens to the whole contractual
scheme, with other issues than those strictly related to norms.

On this point, the opinion of the African Development Bank
(AfDB) has been asked. In turn, AfDB explained that there were
structural differences between the “French” and “British”
systems: “The differences primarily lie with the application of the
respective laws, common and civil, when they come into play.
With that exception, they are generally similar in terms of the
principles.

Therefore, AfDB uses two different contract systems for English
and French speaking countries:
I

Sept. 7th, 2010 JICA - Tokyo -29 -

6 - NORMS & CONTRACTUAL SCHEMES:
FRENCH VS. BRITISH SYSTEMS

- For borrowers with the tradition of Civil Law, which is
generally the case for French—speaking Regional Member
Countries of AfDB, the Dossier Type d'Appel d'Offres (DTAO)
prepared by the World Bank and modified by AfDB Group is
generally used;

-For English-speaking Regional Member Countries, who
typically practice Common Law, the AfDB uses the contract
system based on the International Federation of Consulting
Engineers (FIDIC) system.

Irrespective of the contract systems, all borrowers are to
comply with specific conditions of the Bank’s ‘Rules and
Procedures’, and all contract systems follow the international
competitive bidding process.”
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7 — SOME PRELIMINARY FINDINGS & LESSONS

-Think globally, towards an
international harmonization of
norms in the construction sector;

- Act locally, since the norms of a
country depend on various issues
specific to this country: there are
no good ready-made solutions;

- Utility/necessity of an interface
for facilitation, in order to catch
up with the various linguistic,

Cotonou (Benin) technical and cultural issues
International Congress Center (e.g. translations).

Fire safety device
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ES24HYMNES!
MERCI! THANK YOU!

franck.charmaison@ingerosec.com

Tel.: +81-3-5324-0602
Fax: +81-3-5324-0609

Shinjuku i-LAND Tower 43F
6-5-1, Nishi-Shinjuku, Shinjuku-ku
T163-1343 Tokyo JAPON

Www.ingerosec.com
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SEEM-2ALEOAHZMITER SN T HFERMLHRE (CCTE)

1. EEEMRRECCTR) 2##R T 55 (Fascicule)
CCTG (FEYEEAfERE) 1T, BOOEINERZED DL DT, T a4 5 it
(Fascicule) (21X, T, #BERE (BAY N 86, #o6. 72770 b)), BliZE (B84,
KEEHEOR T, 7A7 7 har s ) U — hofdd & fE S0l T) ., HiEoat
RMEEY), PS/RC #E1EY)) . S ol 1. (SRS . PS/IRC &) ENRZEN TN D,
EorfitE, 50 HREE D H D5 200 HREREE TH D,

K ALEOAFTNHEH S TV D EEEEIRERE

(General Technical Terms of Contract :Cahiers des Clauses Techniques Générales, CCTG)

Fascicule
ST AA MV

2 Terrassements généraux (1 T.)

3 Fourniture de liants hydrauliques (& X2 b DFHE)

II. Armatures a haute résistance pour constructions en béton précontraint par
pré ou post—tension (PS &M D &R EEEkT; . PC Hilbs OiE)

4 I11. Aciers laminés pour construction métallique (#REAEEYH O DIFE)
TV. Rivets en acier, boulonnerie a serrage contrélé, destinés a 1’ exécution des
ouvrages métalliques (FARMESHHA DY X ~, AL K OFHE)

7 Reconnaissance des sols (B D43%E

23 Fourniture de granulats pour chaussées (&L A OFE)

24 Fourniture de liants bitumineux (7 A7 7 /L kDOFHE)

25 Exécution des corps de chaussées (BSHZDHE T.)

26 Exécution des enduits superficiels (FE/E&HIEDNET.)

o7 Fabrication et mise en euvre des enrobés hydrocarbonés (7 A7 7/ ka7 Y
— hORLA & iE)

28 Exécution des chaussées en béton (=7 U — MgEED i T)

09 Exécution des revétements de voiries et espaces publics en produits modulaires

(a5 2 > 7=l & A2 O & O JiE T.)

. Bordures et caniveaux en pierre naturelle ou en béton et dispositif de retenue
en béton (/=7 U — NUOERKGZA LM, BX O 27 ) — NULOE K

32 Construction de trottoirs (HxiE %)

34 Travaux forestiers de boisements (HEAK, AR =)

- Aménagements paysagers — Aires de sports et de loisirs de plein air (Z#Bi%%4H.
AR— b LD —{E Bk

36 Réseau d’ éclairage public GEPHEA)

50 Travaux topographiques (MUJEFHA)

56 Protection des ouvrages métalliques contre la corrosion (HHFEUEEMDOBA)
Titre II, conception, calcul et épreuves des ouvrages d’ art - Programme de

61 charges et éprouves des ponts routes (FEEW DOFEEr. AR —EKIEDOIE T E)
Titre V, conception et calcul des ponts et constructions métalliques en acier

(S AR 2 & SRS OR%E)
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Titre I, Section I, dit régles BAEL, Reégles techniques de conception et de calcul
des ouvrages de construction en béton armé suivant la méthode des états limites

(55 1 3855 1 &0 - 3@#r TBAEL) BHI, BRFUVIRAEFHEIC K 2 RC HEW ORREF O EAHLII)
Titre I, Section II, dit régles BPEL, Régles techniques de conception et de calcul

62 des ouvrages de construction en béton précontraint suivant la méthode des états
limites ( # 1 BEES 236 : d@FR [BPEL) BRI, FRIVIRREFIEIC K 5 PCHEEM DFKETD
Bt )

Titre V, Regles techniques de conception et de calcul des fondations des ouvrages
de génie civil (5518 : LAREEYIEEOR T OHAFHLAI

Exécution et mise en euvre des bétons non armés, confection des mortiers (f
a7 ) —hKEELHLONET)

64 Travaux de maconnerie d’ ouvrage de génie civil (T AREEY O GREAIEZE)

65 ; Exécution des ouvrages de génie civil en béton armé ou précontraint (RC
F 7213 PC D ARKE OB 1)

65A ; Exécution des ouvrages de génie civil en béton armé ou en béton précontraint
par post—tennsion (RCE/ZIIRAR T g DOPCOHAKRIEEY DG 1)

65 65A3B N ; Exécution des ouvrages de génie civil en béton armé ou en béton

63

précontraint
(RC FE721% PC O L AAEEY) O it T.)

65B ; Exécution des ouvrages de génie civil en béton armé

(RC D T+ AKEEY D i 1)
66 Exécution des ouvrages de génie civil a ossature en acier (EH -t AAIEEY Dl
T)

Titre I, Etanchéité des ouvrages d’ art. Support en béton de ciment (& X b
67 a7 Y — hIAEOREEY OBEK)
Titre III, Etanchéité des ouvrages souterrains (Hi FE&EMDFLK)

Exécution des travaux de fondation des ouvrages de génie civil (- AFEIEW D

| EmTomT)

69 Travaux en souterrain (M FI.Z)

70 Ouvrage d’ assainissement (HEKHEEY)

. Fourniture et pose de conduites d’ adduction et de distribution d’ eau(Z&/K -
Bl KA D &R E)
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ZEEM-3:Loi n 94-9 94-10 ZERYD 10 FREEICEAT 2EE(Fo=U7)

1) Law No.94-9 January 31, 1994 related to the responsibility and technical Control
in the field of Construction
( Loi n° 94-9 du 31 janvier 1994, relative a la responsabilité et au contréle
technique dans le domaine de la construction .)

2) Law No.31 94-10 January 1994 on the inclusion of a third under the insurance
code
(Loi n 94-31 janvier 1994, relative l'insertion d’un troisieme titre le code des
assurances)
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1) Law No0.94-9 January 31, 1994 related to the responsibility and technical Control in the
field of Construction
(Loi n® 94-9 du 31 janvier 1994, relative & la responsabilité et au contrdle technique dans
le domaine de la construction)

On behalf of the people, the Chamber of Deputies having adopted, The President of the
Republic promulgates the law which reads as follows:

Chapterl (3 1 %5 De la responsabilité (Of the responsibility)
Articlel (55—#h)

The architect, the engineer, the contractor, the bureau d'études, the technical control
office and any other person related to the maitre d'ouvrage by a contract of work or services
are responsible for ten years from the date of reception of the work they have designed,
executed or directed or which execution they have controlled, and this in case of total or
partial collapse of the work or in case of obvious threat of collapse or obvious damage to its
soundness at the level of the foundations, the structures, or the canopy, resulting either
from miscalculation or design miss, or the failure of materials, or bad construction or soil.
This responsibility  extends also to property developers and to anyone who habitually or
by way of trade, sell on completion, a work they have built or made build, and any other
person who, although acting as an agent of the owner of the works, carries a mission
similar to that of a property developer.

Art. 2.— (5 2 )

Such responsibility does not apply to any player who proves that the damage to the work
are due to force majeure or fault of a third party or to the persistence of the maitre
d'ouvrage to apply his instructions despite him being warned by the bailiff-lawyer about
the dangers they entail.

Art. 3. — (%8 3 i)

Work is deemed for the purposes of this Act, all that is built by the use of building
materials, either above ground or at ground level or underground, either above the
water.

Art. 4.- (% 4 #)
Receipt occurs amicably, at the request of the most  diligent party, through a letter, with
or without reservations. Failing agreement, receipt occurs by arbitration or judicially.

Art. 5. — (35 5 #h)

The decennial liability action is required within one year from the date of confirmation of
collapse of the work or the appearance of the threat of collapse or damage to his soundness.

CHAPITRE 2 (352%) ON TECHNICAL CONTROL
Art. 6. — (55 6 i)

The technical control is mandatory in all cases where the law requires liability of
stakeholders in the construction. Only technical controlers approved by the competent
administrative authority can exercise such control . The tasks of technical controllers,
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the conditions and  the terms of their  approval will be determined by decree.

Art. 7.— (B 7 &)

The technical controller task is particularly to contribute to the prevention of various
technical difficulties that may be encountered during the realization out the work. He
acts to give his opinion to the maitre d'ouvrage, the insurer and stakeholders on technical
issues especially regarding the soundness of the work and safety.

Art. 8. - (35 8 #)

The activity of technical control considered under this chapter is incompatible with the
execution of any design or work. It is also prohibited to the technical controller to carry
out any forensic examination of a work whose control has been entrusted.

CHAPITRE 3 (%5 3 %) MISCELLANEOUS
Art.9.- (58 9 )

Any clause contrary to the foregoing provisions aimed at eliminating or reducing the
decennial liability is null and void for all purposes.

Art. 10.- (&5 10 #)
Whoever violates the provisions of Chapter 2 of this Act shall be punished by a fine of
5,000 to 50,000 dinars.

Art. 11.- ( % 11 #i )

All previous provisions contrary to this Act and in particular the Decree-Law  No
86-4 of 10 October 1986 on liability and the insurance in the construction field, as
ratified by Law  No  86-100 of 9 September 1986, are repealed.

This law shall be published in the Official Gazette of the Republic of Tunisia and enforced
as State law. Tunis, 31 January 1994.
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2) Law No. 31 94-10  January 1994 on the inclusion of a third under the insurance code

(Loi n 94-31 janvier 1994, relative linsertion d’'un troisieme titre le code des
assurances)

(Relative to the insertion of a Third title in the code of the insurances )

On behalf of the people, the Chamber of Deputies having adopted, The President of the
Republic promulgates the law which reads as follows:
Sole article. - It is added to the Insurance Code enacted by Act No  92-24 of March 9,
1992, a title III, entitled "Insurance in construction", which includes the following sections
95, 96, 97, 98, 99 and 100:

Art. 95. - The maitre d'ouvrage must ensure from an insurance company, the responsibility
of all stakeholders mentioned in Article I of the Act on accountability and technical
control in the field of construction and this under a single contract of insurance for each
construction site signed before the start of the construction of the work. The maitre
d'ouvrage keeps, over the income of each  stakeholder of the construction site, its share of
the premium after giving it a copy of the insurance contract.

Art. 96. - Notwithstanding the provisions of Article 5 of this Code, every insurance contract
concluded under the provisions of the law on liability and technical control in the field of
construction, is deemed to include a clause requiring the validity of the guarantee for the
duration of the responsibility, even in the presence of contrary stipulations.

Art. 97. - It may be stipulated in the insurance contract that a franchise remains the
responsibility of the insured. The term franchise is used to indicate the ratio or the amount
of the damage not insured and supported by the stakeholder of the construction under the
decennial liability under Article I of the law on liability and technical control in the field of
construction.

The insurer cannot oppose the beneficiaries of the insurance, the deductible remaining
the responsibility of the insured. However, the insurer that paid the compensation, has the
right to seek remedies for the refund of the amounts paid up to this deductible against the
stakeholder whose responsibility in the  occurrence of damages has been established.

Art. 98. - With the exclusion of any damage to the watertight system, the insurer is liable,
before finding the person in charge, for the expenses of damage repair for which
stakeholders in the construction are liable in accordance with the law on the responsibility
and technical control in the field of construction.

In case of agreement between the insurer and the beneficiaries on the amount of
damages, compensation under the insurance contract for the liability in the field of
construction are awarded within 100 days from the date of observation of the damages,
done by the expert appointed for this purpose. If either party is dissatisfied with the
amount of compensation assessed by the expert, the insurer must be provide to the
beneficiaries in the same timeframe 75% of this amount until the final compensation
amount is fixed by the court.

Art. 99. - The compulsory insurance of liability in the field of construction does not apply
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to:

- The State, public local institutions, public administrative institutions and public
enterprises such as  defined by law  No  89-9 of February 1, 1989, provided that they
build on their own without involving other  stakeholders

- The individual building a home, using or not stakeholders, to occupy it himself or his
spouse, his ascendants, descendants or those of his spouse,

- Natural persons or legal entities, maitres d'ouvrages, whose list will be adopted by decree
on the nomination of Ministers responsible for Finance and Public Works and Housing.

Art. 100. - Any person who contravenes the provisions of Article 95 of this Law shall be
punished by a fine whose amount varies from 5000 to 50,000 dinars.

This law shall be published in the Official Gazette of the Republic of Tunisia and enforced

as State law.
Tunis, 31 January 1994.
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%—myﬂﬁ%mm%#57§yxﬁ
ERHEICHKT D 7 7 o 2
FEIRSERS - 39— v S HRICHEKRT D
7 AR

X, 50578 &

5 B

051k & R A B

5 | 7 55 B

Mt & TR DR & Y AR
T2, BELATEOEH

1.5 #&EYW1—oa—k (EUROCODES)

- CEN(ERMIRELZR R

JTHITHEREFITIE, HBRBELVHER

%2R 5$93,00001E%18 B AMkhHhhTLNS,

- CENRMEBRE I KR-BEBEWOHAEITIC[BEYI—03—F)

ZHELTLVD, 58PartDIEEY 1 —OI—K (&, SRETEE, BiEH~

DER., TEERMH,
AEMIZHN—LTND,

EUROCODE 0: [E Al
EUROCODE 1:fafE -4} A

BETIZ b TESTOREMERS

NF-EN1990 1 Part
NF-EN1991 10 Part

EUROCODE 2:ax9") —h&iEY) NF-EN1992 4 Part
EUROCODE 3: fl#&:& 4 NF-EN1993 20 Part
EUROCODE 4:a>%1)—h- SR EHE:E&EY NF-EN1994 3 Part
EUROCODE 5: K&:i& 4 NF-EN1995 3 Part
EUROCODE 6: #Hi&1E4E:&EH) NF-EN1996 4 Part
EUROCODE 7: LB - sh g S5t NF-EN1997 2 Part
EUROCODE 8: T E % &t NF-EN1998 6 Part
EUROCODE 9: 7 JLE=r) LtEiEY NF-EN1999 5 Part
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2. [PCIE IR EDR M EEME

2. 1 Fioikifr

K ERR R >

*[Instruct. (SETRA)] Amenagements des Routes
Principales - Recommandations techniques pour la
conception generale et la geometrie de la route -Guide
technique (aout 1994) (ARP)

(FEERER - —RMWBERLEREBICETIRMNEE -
A AR)

*[Instruct.(SETRA)] Instruction sur les Conditions
Techniques d’Amenagement des Autoroutes de Liaison
(ICTAAL) GEfREERERZHEORMBELEICRET H8:F)

*[Instruct. (CERTU)] Instruction sur les Conditions

Techniques d’Amenagement des Voies Rapides Urbaines
(ICTARU)

( i BB EERAEREROBMEMICET H8:E) 5

KEBMT>DHE

-[CCTG]Regles techniques de conception et de calcul des
fondations des ouvrages de genie civil Fasc. 62Titre V

(EARBEYOEROBELARICETIEMESE)

LKPCHEEM>

-[CCTG] Regles techniques de conception et de
calculdes ouvrages et constructions en beton precontraint,
suivant la methode des etatslimites (BPEL 91 revise 99)
(avril 99) Fasc.62 titrel sectionIl

(RFAREERIZE DT LR ARV Y —MEEMETET D
LT E TR # (BPEL9L 994 18IERR))
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LKRCHEEY>

[CCTG] Regles techniques de conception et de calcul
des ouvrages et constructions en beton arme, suivant la
methode des etats limites(BAEL 91 revise 99) (avril 99)
Fasc.62 titrel section I

( REIREEEICK A8 MHas V) —MEEYEHE T OBELAE
BiffrEL# (BAEL91 994 {EIEMR))

11

LTErEREE>

-[CPC]Surcharges routieres - Programme des charges et
epreuves des ponts routiers Fasc. 61Titre Il

(ERSE T E- EREORELARITOIIL )

-[CPC] Effets de la neige et du vent sur les constructions
(regles NV 65 modifiees 99 et 2000 et N 84 modifiees 95)

(BEWIEATLELRDER)

;¥) CPC: Cahier des Prescription Communes(I@ig~E)
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<L EExET >

[ Guide]Guide AFPS 92 pour la protection parasismique des
ponts (publie aux Presses de I'ENPC)

(FBOMEIZEET HAFPS92H (K)

LKMEAVV)—MEEDHRL >

-[CCTG] Execution des travaux de fondation des ouvrages de
genie civil Fasc. 68

(EARBEMOEBIOKET)

- [CCTG] Execution des ouvrages de genie civil en beton
arme ou precontraint (annule et remplace le fascicule 65A et
son additif de 2000, ainsi que le fascicule 65B) Fasc. 65
(B&AHAD)—bETUARL ARV — DT RBEYDOEL)

13

LKBEEHL—Oa—F>

HAREH
Eurocodes structuraux:NF-EN1990 (J& 8l)
-TE

Eurocode 1 - Action sur les structures:NF-EN1991 (fi7 & -4} 1)
-V —MEE
Eurocode 2 - Calcul des structures en beton:NF-EN1994
a2 )—MEEY)
LY
Eurocode 7 - Calcul geotechnique:NF-EN1997
(B - thRRERET )
- MR ERET

Eurocode 8 - Calcul des structures pour leur resistance aux
seismes:NF-EN1998 (it E%Et)

14
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2. 2 BSRUAASHTOLMD LLES

LFRE> SEEH THER
HEL EKRIERS AASHTO BD37/01:

£(2002) LRFD  Loads for Highways gﬁi}en g'F'EN el
o ] (1998)  Bridges(BS5400:Part2) :
§#$ ﬁéfﬁg B EM R
HRAE RELZL
il ;?MEE HELTL 1204 1004
EEE LEE charges A  Traffic Load
2 TTEI"E HL93  HA Loading (4$7&# ZHB) chargesB  Model 1

& (Bc,BtBr)  (LM1)

%EE 2.5mEl E3.65mLELTF #1552 =
Bm)  MEAL *ERSEEICEREERE L

(E|HH 5 Sm<RESTEm  — 2B/ 3.0m

B(E55mE 75m<£1i8=1095m — 3E#R 3552 = ’

) 10.95m < 218 < 14.6m— 454 ;ﬁm A=
14.60m< 215 <18.25m—58 4 <™
18.25m< £18 =21.96m—6EL#&

15
ERE> SEEH LHEH
H#L EEIBRAE AASHTO  BD37/0L: ) )
LRFD(1998) Loads for Highways Fasc. 61Titre Il '(\lgu'rzo'\é;gji)z
Bridges
E0f L=80m L=50m
= W=3.5 (kn/ni) W=336 x (1/L) A()=MAX . )
ijDiL 80m<L<13T]m 9.3(kN/m)  “ET(KN) {230+36000/(L+1 gﬁg(iﬁz

W=43-001L  (—mfE) 2),(400-0.2L)} i)

(KN/mf) 50m<L<1600m (kg/mZ)

130m<L 43 FIE3.0m \(NZ?G X (1/L)01 E2EBLIE:

— 2 KN 2

W=3.0 (kN/n) LEEE 2.5(kN/n)

LXME LR

AEE FHAWEE Bc:60kN+2#l  SE1EEHR: 284
frE L T550kN 35kN+2%# 120kN (L) @120kN @300kN
Truck  (55mx10m @145kN Bt: 281@160kN 28§37 : 28

72 7) Br:100kN (1#f) @200kN

EeE F R Truck®&  UDL, TrucklZ& Truck®#IZf  UDL,TruckiZ

TR CERFEHE Fhd R EET)
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ISV REICEITEEE -

B2 BOMMGEERRAE

£3F—

ERED SETY THEY
2 A | Bx | xm | x@m | I5rx |
Hieg EBETAHE AASHTO  BD37/0L: ) )
LRFD Loads for Fasc. 61Titre I lzlgulfohég(?:i)z
(1998) Highways Bridges
PR A% ChargeA
Bl Be
= AR
2@100kN (20cm X 20cm)
20omxs0om) 2@72.5kN  1@100kN % 2@180kN
(GlemxitEER) (EfE34cmM) (25¢m X 25¢cm) (35cm x 60cm)
Bt
(25¢m X 60cm)
Br
(30cm X 60cm)
SER ERADER,
BT R 155 H-BiEELLE BRISAEICHR ERH TEHIR
# 1.20 UEBHEREICE E #
_ 2E SR Yz (AT E) (Truck)
185.5mE T 10(')’ o 1ereclasse: FE1HK 0.9
EBEEIE. | zym) ) 1;?% 110 zzfg:os
[EZ]01/2 ' 3 :0.9
R SELHREF: L2E#R 110 e :0.75 F1E#:0.7
0.85 3HR (06  swEgpE 07 B2EK:10
(EH) * BEIRAOM< (B E) BIfR LK
L=50mDHE 17
==
< i"ﬂ)ﬁﬁf E > SEEH: THER
| e | @k | x® | g7vA
HEL ERIERAEZ AASHOTO Gude AFPS 92 EUROCODES8
(2002) LRFDRAE  (1995) NF-EN1998-2
(1998)
tEKaeE AEE TiLLIDE REER hmERXS 5K 5% HhERX S 5K 5
DERERX4S BER . SEER B =EE Classe A~D BEOEEEI, IO
BOBHLUHKLE ZOM0iE HEFEMN I A~
EELBARAKREED DX DClasse * HhEX S IXTHER
= B~DATHERE M SHOMBELL
=
b HEE BORAHMGICE E&ELL EELL EELL
i EFEREENT
i =5
ih (FRETKEEE: 0.1
= ~0.3)
MENE ABESLUBER: REER EE KHEGHEZELE BEOR/MEGREHE
HE BEMEBELTLRLZLN B Fommn UOWTHUHATELR  EZB) 2XEHMILLLIT
B EESHMIE (ThIEESHN, (B IRILF—RIOE=5
354 B N PRODEHLL) ICEBIhE-HH DA
&
BEE HFBELHE BELGL BELZL BELL
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25V REISHE T 5E - BRSO MEERK AT =) —
== ===
< iﬂ!%'?ﬁl E > SERH: THEAY
HEL BEIERAE AASHOTO  Gude AFPS92 EUROCODES
(2002) LRFD:RAE  (1995) NF-EN1998-2
(1998)

WEE BoHBHRT BEASHEC mEFSHOERX BERIR4SEOHMEES
ICHETEIEEE LICEDHON EDSEAITH HEIZFHOEREDIRSD
BONKESTME -FHRYME LTAMINEE (2,345 IS LTATIMEE
#ELOWMEH(T A7SEDME ZREUSEME EHE

X L—MERBILAN B IZEIKEDH,
i fEE T ) HH)
# EERE XEEE: SHCTELTE BRELEVEBEFER):
i1 ATERS o HERICEXR BETDHLIE  BO—IZKRGEEEZT
= BEEZHE BICEA BEMOURY TLEELUEENOREST
EEE: P A NIEFHRBERNERE
BIEIS HEEDE HEHRBHIC BRERH DR
BEAEPHICIT REEMICH #HAL) BEOR/IME GRETRIER) :
) A 2REFELLIE TR ILF—IK
ZDHDIE: IRDT=HIZEE RSN = EBH D
EEGL B15
BEZE BN PEIAMEERET  GEIBMEERET B IR MEEL AT
19

3.1

?—o

Fasc.23:
Fasc.24 .
Fasc.25:
Fasc.26 :
Fasc.27 :

3. e IBERMNEEME
EA S F 0P 3

LWEOHEIZBSITATME I TREBRITET ITHiFEEICEE T HSCCTGELTITR

Fourniture de granulats pour chausses (&% A D FFE)
Fourniture de liants bitumineux (7 X277 JL+DEAE)

Execution des corps de chausses (R&# M T)

Execution des enduits superficiels (RBEHEDHETL)
Fabrication et mise en oeuvre des enrobes hydrocarbones (7 X
F7IRAV D) DERRE ERIE)
Fasc.28 : Execution des chaussees en beton (a2 %' —MHZED L)

Fasc.29 : Execution des revetements de voiries et espaces publics en
produits modulaires (BIAEZEE o= BREA K ERDOHEDHET)

(ERRHE DERET)

REHZELTIE LT ORMAIFESELTNS,
Conception et Dimensionnement Des Structures De Chaussee Gude technique

20

A-346

2010&9H7H



25 REISHIT HER - BRABORGRERTAE

tIF—

AFYR

TAUh

3. 2 BSEULAASHTOLDLLES (s=xu wma000-11)
[

VR

2% AASHOMDERHERFERE AASHOMDEMERICE D AASHOERART —5%%5

# 5t £R(IIREE M

5y

=& Design Mannual for
£t Roads and
e Bridges(1994)(DMRB)

&t
@ BROFHECBR
F TV ZOEEMND
i FvwEVIELEEOL

% 6E
! R b cl

REE

AASHTO:
Guide for Design of
Pavement Structures(1993)

@ AASHOBEKHERTE
LN TARERRITE RN D, 13
BEINRETS IV AME]

E(CLIBEHELNOBITL 8
BR&YBSENI=T—2ZMERL
T- BB AT

Conception et
dimensionnement des
structures de chaussee
Guide technique (Decembre
1994)

@ HEF,FrvELTE
HERIT B FvvELT
B BREBE(TERAELUVLRE),

AN

¥

i OTBRBOEIEZR (ST HEHEMEITRED REBEEBHIUVERER)

D FE. SHEATREERIDE  TER.

1 BRI BEEXRKXEHA,

E Q RIEBESRARE @ EHHERBOESIZL K
ELEERBHMMIICIE QO HEOEMEEZES TEL-SEHAOEHZ
CT7RI7ILNES LITRFEIESLERMS BRXICKk-oTRHELE®E
DESERTE, SUHKIRMDIBEDOBI BRROWIBREERICES

NHELESNIEERE LTHEZERE.
BRI BEIITRE, 21
- PEDES TAIH 75 R

OFvyEVTBIXBRDCBR O KX EKLEELE O HEOMAICRIF

h2.5~15%DEIZALDLD
T HEQEREL TRELF
NOFHERSH D EEREZERELE

X5,

QEMEIR S (KEI/NR 28FE
1= X3ED S 48 ED
L—5—) &L RL—5—DEA

EANSNEEFMHIET S,

QEEHHMITH T S BED

BinfEHAREN TV,

@EBMMIREL-HED
FHREEIEMATRENTN S,

GOFRI2ERERTIT, ER/IE

BOKBENTSNA TS,

?laxfqu{ﬁ_g_é o

ZRLERRRFICE
THRLNBLDUIVNE L EER (2 RELTH

TRADEHERNEEZRE
BE1T3,

@ BEBEHHILEMERE O ERBEIEI/EOR

ISR BRMEHEK
DEEMSRDOIHEKR
HCFHET 5.

@ HAKLIZIF BE-B
FEIZ DL T D ERR (AT LY

(1) ERHREN T &I
EREMKEZRTE
(2)BEROBAREICEL

SHRAMERDETEE,

(3)ZATH A ILaRk
EOGHAZEITS 1= DfE
WHRMEZEREHEC LIS

@IENTEBITH-T-1BED RLTLS,

WEATENTNS,

BlzzaL, Te 'Y
D BE TR T R
TiHfich, BES0iERE
SIRISEIRNTED,

® SA7H(2IILaXk
DHRFEITIZEITHEST
HY, BB IS ETE,
BREFEIRIN TS,
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z:30)
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WE
&

RETR A

EABOIETA
EEVIES ;]
HRE=ITx
L,OGV2 (484 L1 E
DSy Y kL -
F-)DEEEDE
ﬁ[ %’.)L\'Cum:
RBEERE

- B Al B A A
fAlZ&IzoGv2m
B S MDA B
EZRHBHE,
BRI
BEZE B

*ESAL (EHE)

R EROREE (W, 15
RI1E#R, 18kip ESAL) [, i
FRDHERBEE (W) DD,
THICKYUKRD D,

W1g=Do XD X wyg

Do: A MR 52 & %(0.3~0.7)
D, : E# 72 % %(0.5~1.0)
wig:18Kip ESALICHE L1=i
HEDHEREE

*18kip (FARUK) =82k
- ZERICIECA RS ik
HERAWVEREEXALS

*ESAL (EHE)

BEHRBEERFEEIS,
SRETHARICB TR ED
HUERSEZEEL-1REE
FLTKROS,
FRERBEEE R EHS
#H(NE)ITZEHL, skt
#1715,
NE = N X CAM
N KEEREE
CAM: REER B 1T
BEICEHRT H-ODFRE
HhAER, ERTHEC &ICE
BERICIELE-XEEDS
BRERE

*ESAL (345F)
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&
A%
A
1

& E O M B

T EIE AT
I O 2

-CBR15% L ED#F
HTxruEL T B

(BEERD—
W) EHET,

-BREKDCBRAY15%

BETRHSNDERA

BEEZAT "RBEDEESE ER

RAIFICH T HIERIEK
#EZ % MK,

UEDBEFryEY

SRIFEILAEL,

REAE
- LR
- TR

REAE
- LR
- TR

(FrvE T B

RO —#R)

X vEV T BIRBIKICE
BHEL, (BARITELY)

RE(ERE+EE)
- LERE

- TERE
FevEVIE
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) &3

At | Eo
#®
N
=

S STLE
B.aXno

RN 2z
Fy—HMe HQ) EXQ@DOSBRHEELRE.

*RERE ()R EROREE (A EHE)
2(BERFRE LoglO(Wla)

B = Zz X Syt9.36 X L0g;o(SN+1)-0.20+(Log,o( A PSI(4.2-

ggéogﬁ‘ 1. 5)))/(0 40+(1094/SN+1)SN+1)519))+2.32 Log10(Mg)-8.07 (1)
b, ES

s PO Wi 1ARILIERS-YD18kip ESAL
B} ERAER Zy CIEEMIKEICHIET HER

S, (KEFAFROMEOERNLGESZEREL:

ERERE

SN 2ADFHEEITHELSNSHBETR
APS| :ERETEFICE T2 A AR R SR B AT

EHEnE
Mg LDUTUMRE
(2) &R

SN = a,*D,+a,"D,*m,+a;*Dy-m,  (2)

SN 2AOHERICHELINSHERR
. IBEOBRET /ETSIHHMELTY
IUMREBOtD HFHEBEANDROOND

a

D, :iEDEE

m

i iBEEDBOHKERE, 0.4~1.400D%5EH

B
- S DMTERE
BRIRICHRETHEH
NEEBRAEHLT
B LS, TR
FEDEEZRE.

BERDEHIZET S

(DE~PRE(TIV
SAUE)DGE

€ ; 1g=0.012(NE)0.222

(2)ERBE(TIVSR
Kii) DHE

€ 1 ,g=0.016 (NE)0.222

NE: RIEIZREEHE
€. BERDIFARR
EH
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BRI E A DR
I 2 S W N

il

M S > dak 2t & BF

WEHATFEER S, RAFMATFADOROER -
SNTVWEWA, & HEEHEERBL-2RERE

HEBREEAN
D HEEE DB

EE/EVI71LT L EBICHLTREFTAHE
HERICIE, REBRIG BEN AR PICHHIEHE
BRMOMAEUE EZH->THALGNDEIIZTD
= DEBEMEKEICHET D

BM)EBELED
DEEZLND, 153

So ZeEREFR (1) IS AR A

T3,

IRHL, FHEORROERE
EZRALSHIEELTNS,

-EHEIRIE 8 EBRR D X FF
FHEIEEEEEALTLS.

- R AR B D& O A
HICRIZTEADI7IE—
DNSYXEZERTH=H,

METMGHERRBERALT
Wo, Z7798—&ELTIE,

BIRFEDARALSN TS,
BIREZA WIS HHIFEE
& DFIMT,
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LCC:IZH:J:éEWﬂﬁU)&")Uj:T
I

‘LCClE, BHBOANFHHRE, -LCCOEDIEEMZEITS -LCCIX, et #IHO
MEHIEREE, REMME), §l =H0OBTHEL, B REOATFURORRE,
BAEIOANREDEN, B, FHECLISRIATVWS, ZT2MOR L, BERGEH,
PRELEHEZ) IOV TITS, BIERICETLIERAOELD
(1) RBEHNZWMEE ZHIT&3FEHZEELT
ERETHIRIANA0FE DR, &N BTAER:30~50F @BFTAEICEoTLNS,
DLCCHA/LNDENSEH HAEER :20~504
No, TRTOEATDEHE -RNTHART (LR E D
T T, HE BEEZANREELT, (2) KEEHNDEBNMGE WICERON TULSA,
i BRI E40ELL  HEER 15~258 —[EIXEEMACTFY
D Tina, WEEE 10~20F AHABEEHDLSIZHSH

g’ BB EIZLTN,

e)*?rﬂ"')iuoo

BE, BiTHEEE o=
RIFENA, BRETHARICHEA
RAATORLDERE DS,

27

4. wRHIIZBITRET) TR
4.1 ERAILOHEMTEE

s ERAITHEALTWAER. BROEEX, ERAHIILHEED
HE(EAVMOREEE)LH I HRLEEE,

e T RIZFEIZHITACCTG. CCAGRERIFILENZELELE
Co

e HMETEMNERAIILTITIOSIINETOIRIL. BEIL
EurocodeZ{# z (XfHRELL .

(FOPIIMILO TR EMEREELZBERLTLRIMEELH

5,)
« IR IEEurocodes@AE THORITHIB NS %L, Eurocode
[ZHEBLTLWARENH S,

o ERANL-JUBDOERERLRE.
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4.2 ERAILORE

o« 203D ERHIEREEDIBL K, BERHEFT
(XA4DDHEMTE (R, BFE. KA. TRIL¥X—H
B)DHY. FCTEELTWAEEESS, (FEALE
MNISURIRIBIZEDULITLVS, (95%)

o ERAIIEEDRE:NS
o W7 7UHIRE NUEMOA

29

5. FAa—UTITBITAETULTHER
5. 1Fa=U7 DT E%E

s BRIODIVMISVWTILEREZFERALTLAN
100% TlXALY,

« AV YR &>TIEEUrocodesEEAT 52 LEH B
EEINEELETNIFLEREEZFESTLVD,

« Eurocodes~DBITIITSVANEBEESE(ZT B,

o BHER., FFLELRBHRDOCCTGEFERALTLS,

30

A-351



25V AEICE T HER - BESFORMEERRRE I F— 201049878
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o 2009FEML5FEMTOOONEHFH LRI EEEDRIRIZHE
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« INNORPI[X12,1058R & F>TLVEM5%(FT—0w/\E,
LLEA 2V Z2—FSaFIILIREICEDLTLNVS, EY5%M
A—hILELIETSTHEREIZEOSVTLNS, (ZD
(FEAENBERIK)

s FAUTHREDORE:NT
o A—Ov/\FRIBICHET HFE NT-EN
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2S5V REICHIFTRER - B

i

A HFOEMEERRRHE

tIF—

IR — [ERC —
+ CCAG Fasc.2 : Terrassements generaux (& 0 434#)
2006 Fasc.3: Liants Hydrauliques (& # > k DifiiE) CCTG
Fasc.7: Reconnaissance des sols  (-E{ D 53%)
- EUROCODE
Eurocodes 7 : Calcul geotechnique (+/E#51)
Norme T :NF-P11-300 ( classification des materiaux de remblais et de couches de form) / NF-P11-300
Francaise HE. ML - XP-P18-540 P18-57272 £ THIME
M-3R & 7GR : NF-P94-040/-049.1/049.2/-05073 & 32l fH
i AP EE & SE I OMERFEER © NF-P98-705/-711/-712/-713/-736/-760/-761/-771 / PR-NF-ISO6750
JEFEIZBE Y % 3B : NF-P98-102/-200-1/-200-2/-200-3/-200-4/-234-2/-275-1/-276-1/-701/
OB DM S84 - NF-P98-737/-771/-705/-736/-760/-761 72 &
Guide -Realisation des remblais et des couches de forme (GTR SETRA)
-Organisation de 'assurance qualite dans les travaux de terrassements (SETRA/LCPC)
-Le deroctage a I'explosif dans les travaux routiers (SETRA/LCPC)
-Reconnaissance geologique et geotechnique des traces des routes et autoroutes (LCPC)
-Recommandation pour les terrassements routiers (RTR fascicule 4)
-Recommandation « Météorologie et Terrassements » (SETRA / LCPC juin 1986)
-Note d’'information technique. « Notions générales sur les géotextiles en géotechnique routiére » (SETRA /
LCPC 1983)
-Recommandations pour l'emploi des géotextiles. Comité Francais des Géotextiles et Géomembranes
CFGG:
-Fascicule : Recommandations générales pour la réception et la mise en oeuvre des géotextiles. Normes
francaises d’essai (1984)
-Fascicule : Recommandations pour I'emploi des géotextiles dans les voies de circulation provisoire, les
voies  faible trafic et les couches de forme (1981)
-Fascicule : Recommandations pour I'emploi des géotextiles dans les aires de stockage et de stationnement
(1981)
-Fascicule : Recommandations pour I'emploi des géotextiles sous remblai sur sols compressibles (1985)
-Fascicule : Recommandations pour I'emploi des géotextiles dans les systémes de drainage et de filtration
(1986)
-Guide Technique « Conception et dimensionnement des structures de chaussée » (SETRA / LCPC décembre
1994) il
2
£ TOMEULE. BE, RE, XE) HE o
(Hi82 : PIARCE#D
3 Al - -
= sEHE 51 | b |mmoaEE| i z ot
- (FfB) DHIAE
7 &
LE | GTR¥*' R UNF P11-300, B 80um | 12%RK 1 35% >50mm
CCTG 21E D<K 8E
BA | kILKR hiEHEL A T4pm 50% - ERELNEHTHLE,
ZFICEL THETEM B XBAFROLE, #A
Z 1=USCS*2 ISBRLTHRZEMRELY
AR IE Yk
XKE | TORESE A T5um 50% >75mm | AASHTO M57-80(1996) [+
USCS*2 (ASTM D2487- B T15um 35% DEL~OEAICET S
98) . M45-91(%, B+t
ASHTOS 48 HAOBEAIET 5 E%E
M145-91 (1995) X % FHWATILASTM D-4644(=T
HRBA> $873 124k B EORBEHRICONT
RE
RE | Specification for ¢ 63um | 15%%1%80% | >500mm
Highway Works
(series 600) M36/1
RU6/2
% 1:GTR:Technical Guidelines “Construction of embankments and capping layers”
¥2:USCS to#fi— B 74
X3 BHEITICHEITSL. BIELY £ 05 #8518 (Recommended practice) / AASHTOS JEICHIBEREHE
M145-9112& %30, ZhIEHEEHRB (Highway Research Board)IZ& 59 58,
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=5
=4
=

& B3 0> 2 + #:iE DO FEF

(Hi88 : PIARCE #})

couche de forme

plate forme

arose

partie superieure des
terrassements (PST)

formation foundation

cut or fill

ih E ® E B K
couche de roulement wearing course P
couche de base base course
roadbase LB
couche de fondation sub—base TERE

IR |:| & % (Pavement) t I (Earthwork)
5
= Fill## &L TRERARTRELH FH LB (Hi2% - PIARCEH)
H B h = B X *x H %= E
Fill#t& | -1p < 256, JKEE -T4 umi@i@ 53 H350%K | ~AASHTOXX [ZHRBZ 48 ~Class 1 (HDIR#HEHZ
LTHER | < 800mmTREMED | Fnt (M145-91) TA1, A2-4,| £ BFill#H#) %
g AJAY ] ~RICH#TAumE | A2-5, A3HFEDL : HE 1IN TRAEN
BRDEOKTHHHL | 75 umDEF LB 100-500mmD L DT, &
HERRLIZEDE | BYUT T, BHIEHAA | Kb, TEBICEFID
& 10KiE  fib Fa—y ORKRERIZEL
Ip : B 5
ARG | B SImULEDRELT | MUK EEbmEkiE | -t (A2-6, A2-7, | EEELI-LIE : BEID
i Ik | FREMEREHS G nEL; lc>0.8 A4, A5, A6, AT) (X BRNABE
IZTEAR | B -HHERSMNDES | AASHTO T99RER T, & | -EE KR Uunburnt
aeelH | -25 < Ip < 40TH | £hdt KEZEDISYALEZE L.| colliery spoil : 453l
Fel ZOPN+4DiEE R FREEKLEL20EET | BEESDLE b
S fth lc @ awvATvy-18 WA fth
BISNRIIC | -IBEICERRE |- b, HEE. X | -EEEORLL, BE | -EE0REOERAER
FAT S | Li=#H; B IWRERELTOERA | HLAICREESKED | FHRWFa—o#HH
HELNH | EIERUVEKENR FEFE ([ASHhD | 200BEESHNKSIC | HEMH : FEMED
HHH BREOEKNI | MEBKHE) EXKLRAHOLEHY | BHEEEAY PREL
EDOBEETS C -ERET. SEEE | BICKYRLET B L
&TH TIEBRAEMHE LT THWS f
[EEE3% A
BEICF |-BKEAREEK | TIECHEBESHNE | -FLRUEHE TR -EREINZ TR
BWAEME | ek U $25-40%1L [Avops) (E— k. &%)
HEWE fh “ARK#. AKX () |
BELYLTLHHE i
6
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t

=5
=4
=

= BERE U B &L THE BT Res 4 L
(482 : PIARCE#)
B A ih B B X * E % EH
BALE | -fillB>ERAZ | K, MEL, B, | -BAELEH -1. 30mM BEEB/ =1L,
ISEMAT | MHEEERNICRAS | WEL (Platform) MES | 150mmKFHDEDH ¥ %8
REGMR | fth %61 > F (15cm)k | A, HFBRESIhF-MEICH
. RRE :3/8 | TEHRIALSNDIEEERH
inches (10mm) fth | (L7%:L
BRERERIC | -LEBA L TKOFE | . MEL, . 1. REH$ET6F1 R U6F2
BARRE | 220V [ BEL ISHET S8
re g 80 u miEBEEA 2% & 2. 9aR U9 (EEHE)
YihE <, VBS € 0.1 HEDTIETEAY ML
- 0.2, &A#E250mm BEM LM i
ftt TH#L2E
VBS : AFLY7" h-IRIR{E
FHfFE | -LERESBICHRALY [ -BEEL. ML BE#ENEVRE
THEKE | LWHMETE, P~/ | [RELZZHIC (Sherwood
NEA | REOBRTITETH. | EOBES LU sandstones) : cutEpsm
TREA | REM. localitylz | BEMBIIER SHEIKEREE BT S
# ZELE-MEERL | ONEERENRE EDE
(REHERRET) EI)
ZEA
7

R HILTOLTIT—#E

. Egﬁ&tb’C?%‘yF@i&ﬁZ’& RRRE Y L &R
"w \

o BTIIMFITERNEKIIDEHCEMT
h=ImIEETHILIFTET 5B THEITSDH

« BT THLEDOCRY HHAA F) £5%
¢ STIMMERRELIEATESH
- BBHBEHLE T EQEEHIOTOEIZEHY
=>CEREEQ (PSR T KBTI AT A HEREAL . %
EE~NELAEOYEET5-EHY

« MEADFMIE, THE (BESBRUVARE) . 1EkE
E(RERZMA  XILEEECELR

X GTR:Realisation des remblais et des couches de forme 8
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TRAILDLE - i T FERE DTS

o LIHIIEBRGMEFY S E R E#E Y (FRILHI)
MLk
» CEREEQ (Centre Experimental de Recherches et
d ‘Etudes pour I’ Equipment: 3 + KEFZCFT)
- TF. T KRICERIDEERE - IRER
(RELEHEL-TARFELEA)

[HfifiE L HE]
O, £, BEIRICEHTIHAE
@av V= RUERMHICETIHE
QIEIZHEITIMERELER
XERBTEICADETHBTRBLANSRBREZTSRER
BEEETS

9

Fa1ZUOFTOLTIT—H%

o JrERILEHhIE (T JLILAR. KLY ILILAR)

o JbERtugZE il & L TRILBRBYN 2, BIKE
(tuff) ZRELI-ETARIE

« 754 FOLEBMGESMIEEL

o« BTTIFMLEDCIRESEZL LTS

o IR (FILAARIC—HRH Y
=GR R TITALAEEAEICHL HERET. T

- HERDEME, BRI S FRHE

. g.IF'aEi%B’G%tJJ:I:’GFn‘ﬁEt BAHXIFEREIEHFEY
A

10
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LRI RUVF1ZOTOEREBES A+

TR
ASN (R T ILIRE =
http://www.asn.sn/normalisation _normes.htm
KERHIILBEEDRE NS OO(ES)TRE
T RIZEET B9 (L. “Batiment-génie civil”ZE
5%
Faz=ToF
INNORPIH(F=—UT7iREH=
http://www.innorpi.tn
KF1=—OTEEDRID:NTOO(ES)TERRE

11

SF5 A+ LIEORYRNZEET BEHAAFD

o« HYITHNSHIRIZIZT T T4 FLIEASH
S FSI74HEYT 2 DREIRE

19tH#g L #) ~

TIEDOEZN - TEMNHED AL, IRIGHET
EF‘:-EI;LE;E&% ZDXNSEGE DRI ED S
T&I=

{LE DISTED (X mIRERAFE T F AT T
MERERICHBITEITI/DOFIA]
(UTILISATION DES GRAVELEUX LATERITIQUES EN
TECHNIQUE ROUTIERE)  Z#H1T

12
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5754 T EORYKLET HEMH AR

STIADME TR 57 58I
IMFEY. KL BEDHE. A
BRERLGLICEDE T8 AH

FHIMEIC DN THED=LT.
ERICHEIIRSETIToM/
ESNEBEREN(AFRYNIE,
-3 EERZFH V- NIE

ZR)ZDWT. T35/ 1E
ExXI T HEDHRT RERE
HiEPREFERIEDBESR

13

LEBOERELVLDOSED

=2DHEE:
ERNECRHREOHIEEEIC. EREFEE. BARASKE. w170
TNV RBEORIBEICEIEZNE

LETERT s | PIELTRIGEER) DHE

BERHE FR{i*2 DG %3 SV
e 3 FR <7 DG > 20 B
R1:F3—Y% 5 < DG < 20 i
RZE&E% DG =5 R
3 o FR > 7 Wn = 1.3 Wopn or IPI ¥4 < 2 R,,th
R3:EHE 1.1 Wopn=Wn < 1.3 Wopnor 2 = IPI>5 | Ryh
. L 0.9 Wopn = Wn < 1.1 Wopn R,m
R4: E::EE 0.7 Wopn = Wn < 0.9 Wopn R,,s
. = Wn < 0.7 Wopn R, ts
R5: IEEME p 3
2 F i NF P 94-066
R6: kmﬁ/gﬁzﬁ ragmentation test (| )

SPEHEOESVERSHR FRETRE
%3 Degradability test (NF P 94-067)

¥1 MDERER (X907 2/ ULTRR): SERRYELICEY, KA LETHILILED
METOYUELRAER (BEIEADERE ¥ LIREZR S, DGIETRE
BUEAEY SRR LATLTLIROMEN 4 Immediate bearing index »
HHERETI-HIRATh IR SHEORKELHATIRR IPHETRE
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2S5 REIZEITBHE -

BEIFOZRMEERRAE

tSF—

LEBEDERHIVLDREQ

ToHEE:
DR ERAL. Qfs 145, QFEKRICKY S EETL. HHDEE
= -
119
@%f;;%ﬁﬁf(:é:é A#ifit B MRS EER HEL
C:HfisELHH D.-WE, BT 1 (VBSIEE)
. BRESOMMDHM %
SOt 6 [‘am\éw\ }
100%
HR N O EMENR BN
ot (2N
A (AL X 1E0/50mmD H F A%
60-80%LL E&Fh D LiR)
X5 35%
. . . AN BEH TR
TDAFLUT I —IRIYE : + By R0 By
AFLYITL—BROR 12 R
Eig%ﬂ%ﬁ%ﬂéigﬁ >70% <70% E DR ERREABRLED
D = H BRt BRt G,
i R
THE A5 B
0 50mm [5m.x
[N} > s]e
LEBDEERLIUVLIDNFER
[ OW LB &5E |
$AHI 1 (Fine soils)
2.5 6 8 VBS
12 25 20 Ip 36
A, A, Az A,
MBS R UEEE + (Fine-rich sand and gravel soils)
1.5 VBS
12 Ip
Bs By
R S B8 E 1 (Fines—poor sand soils)
o1 02 VBS
12 35 ES %7
D, B, B,
R L B4 T (Fines—poor gravel soils)
o1 02 VBS
12 35 ES
DZ Ba B4
X6 X7

BiEEN AN S SN BEERBISHEIEKED

KES, pfETHRE

BB BIZL B, ESETRE .
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[H N s]e
LEBOERSLUVULDNED
[@ERI£35E |
8517 | BMETIHR | B i — T
A IPI 25 8 3
HBETHHOE [ e [ o [ o | s
o —_— 15
7}( kt LEI] ﬁ-':_ é 'TT LN, ; W,/ Wopn 07 09 1.1 13
BWEICSoTH [ L e [ e
’;EE '? T 5 W,/ Wopn 0.7 09 12 14
I, 13 115 7 08
A, | ARRBALE
B, EKIZRT HREELL
B IPI 8 4
ts: 1BEZ & (very dry) ) W/ Wopn o5 %9 X 2
B, BRI BEEAGL
s EZ1®(dry) B Pl 15 7
- v : W,/ Wopn 06 09 1.1 125
m: #Z#E(normal) B, Pl 2 7 ;
o Wn/W 0.6 0.9 1.1 1.25
h ;BB (wet) B, P 25 10 4
K o W,,/ W, o7 0.9 1.1 13
th: *“E }E ;Fﬂ (very wet) 1, = 13 12 1 08
17

LEBOEESLVLOHED
OHEERL. QL. OFERICKE T EDNHER
] H*#iﬁtﬁﬂ)Rlzh,‘%Bss

\

| ORBOKREHEMIE | o B E RS B MEindex

+ BRAKENRDEL IS
= BECTRR. ARBORE /M

o~ —ERREAELLNGE
TiERER | SEEE / FIA \ BEREZHE EE &%
TR \ = SRIERRE EE .
++ no
Ry + yes HIERE IEE
=FrflF - ves 58 PIRE
+ no
= yes puk:] PR hIRE
R;;h Fa—o DEREEHS
= yes IR T=IZRIRERETD
EHIN RSN D
T mtbrere Loz .
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LEBEDOERELVLDFEO (FLH)

[ DHEERICEEHE |

[ORERECEEAN |
- Ay Ay Ay Ay
ts: {BEE 1R (very dry) ++: KRS g
" W s <8 (dry) e LT
D 1 B, B 10 m: B #£ (normal) = AELER. REBORE
Bid il IR R T h : B E(wet) INE i
th: 52 M (very wet) —  FEFEASE L U Vihis

HHE

mEEE |EE AR
KILEBSUER|TERE . KRE. RILE. FRE, FE.
& REf

Ry |
Ry |
Ry
R
Re

BABIUVLIOSEFEED):

LE (B IZB MM BOEAAF. EE(BERDESR) . H
E#R (L0JHE) IZEINTNS, SHIc, B M ELTOEA
ZERIHERE, RIGICETHER, RREFHEREIHLT
HHOBEZTMY S, BERIFEERBEOHE -FlAE,

LEBORE LRI (3E)D

Technical guideline “Construction of Embankments and Capping Layers” &&

NF P 98-736: Bx[T ¥4t D 48
[EEEMEALIMRITFNLUEDEE]
"ZaA—RTAVIZAYA—5— Pi [z
AL—RFEFFSLO—F5— Vi B&) EHO—S—NEHKTEE

-IREIAVE S R—5— VP Hifly. B ASELTE L
-BH4arEY S n—5— SPi hE) S4¥O—S—nERTRE
-JREBTL—ra /98— Pai
i N EEESTRMOREPARYY
Bl 5= E T

[NRBEGERERM DIEE]
Technical Guidelines
“Trench Backfill and Carriageway Repair (1994)” S &
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ILWEB DT HET (B5/E) 2
"ZA—RTAVIZA(YA—5— Pi
BROBREEZR/DIOHIC N\SRAFOBEMFEET, ZES(CHLT2{E
DFEEENTHEMNTTHE S

AT E(CR)AIICTEEDIFELEICH 5B
P1: CR 25— 40 KN®D[H
P2 : CR 40 — 60 KN®D[H
P3: CR 60 kN <
AL—RIEEFFSLO—S5— Vi

v o e
va oo 1o SRS
s oo et e
T I e

V5 (M1/L) x A0 |{ 70KYKELY  HEKU A0 = 1.6
X1 ML:IREI/EFIF S LICKDEREIRICH D BBHFE (Kg). L: FSLDIE(Cm)

¥2 A0:A0 = 1000(me/MO)EL TRHE SN F-Ei EDIRIE, me: BIDE—AVE
(mkg). MOIXRILIZKH>TIRENT 2 DEE (kg) 21

IWEBEOELHET (BEE)Q
(ERED{L#R] HIELT: I .
& ™MHEOEERRYY (Compaction table)
##index 8 S1-VFAVIEANO—5—  RL—REBFSLAOD—S5—
QALCA) S
(BHRDOESE) o W To | P2 | P ICET | V2 V3 Va
; B Q/s_ | 0080 | 0.120 | 0.180 | 0055 | 0085 0.125 0.165
Q/S ratio(B{if m3/m2): e
pomemmm s, | S | 0| (o] e | o |
GRS B 8 7= B £ (fill &6 Code 3 v 50 | 50 [ 50 | 20 | 25 | 40 [ 25 | 50 | 25
= N 4| 4| 4 5
DEFE(S)ITH LT, ERRICH o | a0 | 00 | so0 | 110 | 215 | so0 | st | e | ais
&3 ElsH7-+ DIKIE(Q) L a/s | 0450 | 0065 | 0095 0,040 0,065 0,085
j:iig: e |02 |03 |oss 025 | 030 | 040 | 030 | 050
IRILF—
%Iﬁd)inl_ HDORBEm) Code 2 v 50 | 50 | 50 ° 20 | 25 | 20 | 35 | 20
V: N 6 6 5 7 5 7 4 6
$Z:l_ W D VE 3R (km/h) oS o a0 7 T T
SRERE e 020 | 0.30 0.20 030 | 030 | 0.40
IRILF— 0
e SR Il A K vl e
Q/L: a/L 175 | 250 50 80 | 125 | 100
e o o O ERE s Ao
KRTIEET.Q/L=1000xV e @ FEAES N wjtjréﬁﬁmfzﬁfmzAlmﬁms
X (QIS)TEHT 3 N . (B DFE Mo 19 E LS B OMH OBRE RS 2
° REATOWRISTE Source : GTR (LCPC) 2
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B1LDE T O —AYTH K B

BA: LE:
_ I 4
FRAMIZEof-. EEEH )
#. ﬁﬁIO)Z/g\yb%_‘—?k&)é HEL, EEFE
T Q. Sfi. efE* MR DREGEE
£ = XKEAAICLIEREIE=
HERL. BEAEX 27+ EEEIC LD
- L R (FEH)
H e fiz 53R “Continuous compaction monitoring has
the merit of being based directly on
WEOELXETHTIZES compaction “specifications” which
}E@*ﬂ%ﬁ: guarantee the quality of the works...."
(by GTR)
BIEEL ‘**ﬁ*ﬁi BlEEL — o eRns

BARELERD TR (M 57%8)

DBPLLRFHFRENSTETIRALAS- -+

HA: ILE:

B, TEAEEICESHF B, TEIFOEY Bk

O B E NS B ER M TEHICFH HERLS T, EDOREBEMICEA SR
HAHAHEESHZ L (UEBTOYIEE i &4

® ] ~_ =

BEIMPELTEDGHESAZERH EATSEYTSHME(Fa—VH. EHEE
TIRELE RAREIMPELTRELS | | R EREREREN) RULTHZEIC,
hB3HHOAENERASBELRRHY BIBICHITHER, EREROTIEEH
FMRTHCETHHOBEEZFE

It IHBELTEAREGRY Rt FEE TEER-EROBASHOEIFEEICS
TERDFATHLERAEL, KE BREA MEESOSBRIBERICESFE
IMBELTRIFTHEVDEDITDONTS, | | TOTOERIZEEICHER

~ R

BICARERLTHARRT S| | 4 Tiormanspcs, BEmE, a4
HRBE IS BAERD S LB RS

EVSEEES hemanrns (BECEE) .
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AARSLGEED LI ITOLE (T)

BA: INEIE

[ELETTIE, FEIELTER | | EIEMICKDERE. Mm%
HCERLTOERMEELFERT | | TOHRETESSITHEL T, #4145
BESCEHEL-BIEEE DEERSIENFHMIEESN
BRLAITNIELESEWL, =1 | | TWAEATIE, 8T 3H)EE

L. REtRFICBELSENR D=
& HOEI RO LD LA L. EUROCODE#E A
B ZIXEEHEIC ISR ST Hih Ll B

ENHb. F-. BLTOET =
Sur s f s | |"UROCODET (LHHE)
FERIZRD . REEHRT S R BRFIRREERETIE" O “E A

LebI BEADEE cLE | |RFIRBEEHR7GE BLO
B9 2ILErRE DR E REHEEEL THERER EE A~
MIBEAN? !

25

B E Y DERETNMERIRE THAHERH

BRIZzEOMBEEMOHREN. 22V —
MO EMERGD AT, ERT DM
YA BICEGDHEVIRTHS, HHHERE
BICEGNIE, TOHE. HERVHABRZE
— L. BREHCAWSMBD/INTA—F—(EE

RETDRENHY . CORNITERBILS
hf:*i*i’é?&:)i%étﬁ%(i@%;ﬁ'@&méo

.. ELVSERR
EUROCODEEBATES% % ?
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+ TS EFDEUROCODE (H#1)

EUROCODE 7 B

BIE: [—RF|IEA]

H2E: [HREHICETH2EREIE
B3 MM TSI 25— RFEE]
FAE: [RIDE=FIYJ . #iRFEE]
BoE: [t hFKEETIE, BHER]
Fo6E: [FEL b

BW7E: [MER]

FoE: [7oh—]

$OE: [HEEE]

F10E: [KEISERTHHIERZ]
BUNE: [REMKICETI—RBE]
FL2E: [BL)

EUROCODE 7> #EE (NFER)

+ TS EF0DEUROCODE (H#2)
AR/ NSA—F—DIRTE

BEYORICELTRVEEL AL, FRTIHH.
BREFE. BEMOBK, REFHEETIL. EEYICE
REINBDEREFIZODVT, FRICTHEEEDERNHD
T, AT A—F—FREL TR EMERETZEY
AL HENI R, ---

EUROCODETIZ, i/ \SA—42—[ZFHANE, BH{E.
HE., BREHESLST7O—DOh TENRFhOSMEDE
EIZDOWTERBRL TS EWS A THEESER 0 BE%
HBYANTWREEZS,

SISO &YIA—Oa—R7OBK BB EEIZDIVTY
(B THLISORMEES 28
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B X
1.5 AN EHMEFHITAS
(1) ERRATE - B2 - RITH D SRR E 1R B
(2) AT EZE - AL FRDFF
(3) AL - 29| B D Fr
(4) e T - BEEIRAAH| D4
2ALEEET DUHEEETTUR
(W LFEE 7 2V HHEEA~D T3 X H|EDsE A
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SARERMLEBRT DUHHEETEHBZITOILHD
BEZHLRES
(WBEEHE
(RS

A-368

2010€9H7H



25V AEICE T HER - BESFORMEERRRE I F—

1.5 AN EREHENITIAS]
(1) ERRITE - B2 - EHR(CH D SRR 1% E
O EIREIHE:

B (+artyiariE) . B.a3a—Uh,
EREEHELLT BE. RE, mATHE
EXORFEEDIZICID

-1 75 BB {AD— DM (Regions) &, FHEIFHEE

@A -tk

SETRA-LCPC - AFNOR - CEN - ISO

HEI2M MRS NF EN
5% ARST NF-EN Eurocodes

NF-EN-ISO

(2) Bty B2 - X BR D H5 14

1 EEFHDIESE
@358l (Reglements) :
iﬁg)ﬁn TH. i LOZRFBHIRE . EZE. HEEDOHE
@37 4& (Normes) :
AREIFEEBEENGHEE, ZHICKVEBHEHZE
¥b555, (&KIZ. T2, BFE.IREICEALO
@ THE(E ) (Specifications):
HHEER)II OV TEBMBIEEZ EDHT-EHKIA,
(BEYDOMEE-H1&. MBOKE, BIRELE)
@ =<5 = (Prescriptions):
TAHEI. RAFER) ICOVWTEFTMNEEBEZEDH-E2

&I
4
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tIF—

2) BAEFR DY

Ly
ex) JL/\OF7¥E(Pont de

Levallois)D SN EH S

@5 & %4 (Entrepreneun) D E{EAYEL (CCAG>FIDICEFRFIFR)
@ 1550 S2HIH95R (CCAP) | FFEC B AT{L#E (CCTP) DERMA®

H B : SETRAIR it ¥ #3 “Les spécifications dans les marchés publics”

O L TICEI HRRTE AHR(TIRMRE > HEERE
ex)@iﬁ\ RETRICISC T, MM R DERERSFERE
OiFER /ET“E EREEI—O2—FZEREZELELTRA

OHHE HEDESL. REL-HEMEOELZER/RICEST
.ﬁ%lf:ﬁ BAROBIEREEXCESLTHERZRE

DIRLERTZ LKL B8

(3) A#L - RFIH B DFH

R®IE

Maitre douvrage

1
an+ HIE’-IE%
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