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Foreword 

When writing the standard NF P 98-331, which covers trenches whose dimensions allow for the use of 

conventional methods both for the excavation and the back filling, and usually for compacting, the possibility 

was raised of including prescriptions for small trenches, of which a few examples existed for experimental 

purposes at the time. 

Since then, the growth of communications networks as part of programmes to install digital equipment in 

the regions, has prompted operators to look for more economical techniques that limit the scale of civil 

engineering works and allow for rapid execution. 

Despite some proven successes, the absence of any rules adapted to this trend has left the way open for 

practices that offer only limited guarantees in terms of quality and durability. Also, both the roadways 

management authorities and the operators would like to establish a normative framework. 

The purpose of this new document is to define the rules of good practice to be obeyed by operators and 

that are referred to by the regulations of the management authorities in the fields concerned. 

Introduction 

The management of roadways demands coordination and technical coherence between the different 

operators from the public and private sectors due to the legal, technical environmental and economic 

constraints applying to the execution of trenches. Regulations that are specific to each local authority or 

operator, plus the absence of any rules specific to small trenches have created the need for this 

document. 

Contractors working on roadways must abide by the regulatory texts, the clauses of this document 

completed by the prescriptions of the procedure for the coordination of works and the clauses of the 

roadways regulation or corresponding document. 

1 Scope 

This document applies to the techniques and constraints relating to the digging and filling of small trenches 
(coverage between 0.30 m and 0.80 m, width between 0.05 m and 0.30 m), and the reconstruction of the 
road surfaces and ancillaries, both within and outside conurbations, as a part of works to open 
excavations, back filling and reconstruction made necessary by the installation or maintenance of networks. 

The distinction is made between two types of small trenches according to their width "w": 

— micro-trenches: 0.05 m < /< 0.15 m 

— mini-trenches: 0.15 m < /< 0.30 m 

This document does not apply to networks that are laid using methods other than the small, open trenches 

method. 

This document applies to works conducted by, or on behalf of, the following parties or organizations: 

— the owners or managers of the public or private domain 

— the commissioning authorities or managers of networks who may be licensees of the roadway or rightful 

holders to the roadway. 

The method used to lay networks in small, open trenches applies to networks whose technical constraints 

and regulatory requirements, in particular with regard to safety, are compatible with the use of this 

technique. In particular, the requirements of the decree of 13 July 2000 for gas distribution networks, the 

decree of 4 August 2006 for networks for hazardous products, the decree of 6 December 1982 for urban 

heating networks and the decree of 17 May 2001 for the distribution of electric power must be met. 
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2 Normative references 

This document contains the requirements of other publications by dated or undated reference. These 

normative references are mentioned in the appropriate places in the text and the publications are listed here 

below. For dated references, any later amendments or revisions of any one of these publications only 

apply to this document if they have been incorporated by amendment or revision. For undated 

references, the latest edition of the publication to which reference is made shall apply (including the 

amendments). 

NF EN 206-1, Concrete— Part 1: Specification, performance, production and conformity (classification 

index: P 18-325-1). 

NF EN 1338, Concrete paving blocks — Requirements and test methods (classification index: P 98-

338). NF EN 1339, Concrete paving flags — Requirements and test methods (classification index: P 

98-339). 

NF EN 1340, Concrete kerb units — Requirements and test methods (classification index: P 98-

340). 

NF EN 1341, Slabs of natural stone for external paving — Requirements and test methods 

(classification index: P 98-341). 

NF EN 1342, Setts of natural stone for external paving — Requirements and test methods 

(classification index: P 98-342). 

NF EN 1343, Kerbs of natural stone for external paving — Requirements and test methods 

(classification index: P 98-343). 

NF EN 1344, Clay pavers — Requirements and test methods (classification index: P 98-344). 

NF EN 1610, Construction and testing of drains and sewers (classification index: P 16-125). 

NF EN 1744-1, Tests for chemical properties of aggregates — Part 1: Chemical analysis (classification 

index: P 18-660-1). 

NF EN 12457-2, Characterization of waste — Leaching — Compliance test for leaching of granular waste 

materials and sludges — Part 2: One stage batch test at a liquid to solid ratio of 10 k/kg for materials with 

particle size below 4 mm (without or with size reduction) (classification index: X 30-402-2). 

NF EN 12613, Plastics warning devices for underground cables and pipelines with visual 

characteristics (classification index: P 98-338). 

NF EN 12620+A1, Aggregates for concrete (classification index: P 18-601). 

NF EN 13043, Aggregates for bituminous mixtures and surface treatments for roads, airfields and other 

trafficked areas (classification index: P 18-602). 

NF EN 13108-1, Bituminous mixtures— Material specifications— Part 1: Asphalt Concrete (classification index: 

P 98-819-1). 

NF EN 13108-2, Bituminous mixtures— Material specifications— Part 2: Asphalt Concrete for very thin 

layers (classification index: P 98-819-2). 

NF EN 13108-3, Bituminous mixtures— Material specifications— Part 3: Soft Asphalt (classification index: P 

98-819-3). 

NF EN 13108-4, Bituminous mixtures— Material specifications— Part 4: Hot Rolled Asphalt 

(classification index: P 98-819-4). 
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NF EN 13108-5, Bituminous mixtures— Material specifications— Part 5: Stone mastic asphalt 

(classification index: P 98-819-5). 

NF EN 13108-6, Bituminous mixtures— Material specifications— Part 6: Mastic Asphalt (classification 

index: P 98-819-6). 

NF EN 13108-7, Bituminous mixtures— Material specifications— Part 7: Porous Asphalt (classification index: 

P 98-819-7). 

NF EN 13108-20, Bituminous mixtures— Material specifications— Part 20: Type Testing (classification 

index: P 98-819-20). 

NF EN 13108-21, Bituminous mixtures— Material specifications— Part 21: Factory Production Control 

(classification index: P 98-819-21). 

NF EN 13139, Aggregates for mortar (classification index: P 18-139). 

NF EN 13242, Aggregates for unbound and hydraulically bound materials for use in civil engineering work 

and road construction (classification index: P 18-242). 

NF EN 13285, Unbound mixtures — Specification (classification index: P 98-845). 

NF EN 13286-3, Unbound and hydraulically bound mixtures — Part 3: Test methods for laboratory reference 

density and water content - Vibrocompression with controlled parameters (classification index: P 98-846-3). 

NF EN 13286-41, Unbound and hydraulically bound mixtures— Part 41: Test method for the 

determination of the compressive strength of hydraulically bound mixtures (classification index: P 98-846-

41). 

NF B 10-601, Quarry products — Natural stones — General requirements for the use of natural stones. 

NF P 11-300, Earthworks — Classification of materials for use in the construction of embankments and 

capping layers of road infrastructure. 

XP P 16-003, Works close to networks: prevention of damage and its consequences. 

XP P 18-545, Aggregates — Definition, conformity and codification. 

XP P 18-581, Aggregates — Rapid dosing of water-soluble sulphates — Spectrometric method. 

NF P 94-061-1, Soils: Investigations and Tests — Determination of unit weight of in-place material — 

Part 1: Direct transmission probe gammadensimeter method. 

XP P 94-063, Soils: Investigations and Tests — Measuring compaction quality — Method using 

constant energy dynamic penetrometer — Penetrometer calibration principle and method — 

Processing of results — Interpretation. 

XP P 94-105, Soils: Investigations and Tests — Measuring compaction quality — Method using variable 

energy dynamic penetrometer — Penetrometer calibration principle and method — Processing of results 

— Interpretation. 

NF P 98-082, Pavements Earthworks — Road pavement structural design — Road traffic evaluation for 

pavement structural design. 

NF P 98-115, Road foundations — Construction of pavement structures — Components — Mix components 

and formulae — Performance and control. 
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NF P 98-121, Road foundations — Gravel-emulsion — Definition — Classification — Characteristics— 

Production — Use. 

NF P 98-150-1, Hydrocarbonated bituminous mixes — Execution of road foundations, binders and road 

surfaces — Part 1: Hot hydrocarbonated bituminous mixes — Components, formulation, production, 

transport, use and on-site inspection. 

NF P 98-160, Road surfaces — Superficial wear surface — Specification. NF P 98-

170, Cement concrete roadways — Execution and control. 

NF P 98-231 -2, Roadway tests — Behaviour of materials not treated with hydrocarbonated binders when 

compacted — Part 2: Compacting test with giratory shear press. 

NF P98-306, Manufactured concrete products — Concrete garden slabs 

NF P 98-331, Roadways and ancillaries — Trenches: digging, filling, rebuilding. 

NF P 98-332, Roadways and ancillaries — Rules for the distance between underground networks and proximity 

of networks to plant life. 

NF P 98-335, Urban roadways — Use of concrete slabs and flags, clay slabs and natural stone slabs and 

flags. 

NF P 98-340/CN, Concrete kerb parts — Requirements and test methods — National addendum to NF 

EN 1340: Industrial concrete products — Kerbs and gutters — Profiles. 

NF P 98-705, Road construction and maintenance equipment — Compactors — Terminology and commercial 

specifications. 

NF P 98-736, Road construction and maintenance equipment — Compactors — Classification. 

3 Installation rules 

3.1 General constraints 

The route of the trench is defined according to the following: 

— the main use and the status of the roadway 

— The administrative and regulatory prescriptions 

— the technical constraints of the networks and, sometimes, of the equipment used to conduct the 

works 

— the existing underground networks 

— the technical prescriptions of the transport and distribution networks, and of the connections 

— the available adjacent space (verges, car parks, pavements, service roads) 

— plant life. 

The transport and distribution networks and connections are installed either under the roadway or not, 

depending on the technical and operational constraints of each network. 

In addition to the installation constraints between networks and the rules of proximity, the longitudinal ducts that 

include underground works that can be inspected must be positioned such that the operations, for any 

reason whatsoever, take account of the operational conditions of the roadway. 

The organisation of the network coordination must also take account of access to the cut-off devices for 

pressurised fluids. 
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3.2 Constraints applying to underground works in the vicinity of networks 

Any operator that has to conduct works next to or near underground works, including conduits and cables 

belonging to the various network operators, must abide by the regulations in force. 

In all cases, refer to the standard NF P 98-332. 

3.2.1 Special precautions for the creation of longitudinal trenches 

The longitudinal trench must not be in the immediate vicinity of constructions, so as not to destabilise them. 

A minimum of 0.30 m must be left between the edge of the trench and a building or a wall. 

3.2.2 Proximity between networks and trees 

Refer to the standard NF P 98-332 

4 Terms and definitions 

For the purposes of this document, the following terms and definitions shall apply. 

4.1 Underground network 

All the parts (conduits, manholes, cables, ducts, chambers, etc.) used either to distribute fluids or energy 
(gas, electricity, lighting, etc.), or to distribute or exchange information (telecommunications, cable television, 
remote management, signalling, etc.) 

4.2 Coating zone 

In the case of backfill by traditional means, this zone corresponds to the coating (including the bed face) of 

the conduit or network. The coating must be executed according to the state of the art, since it guarantees 

the durability of the conduit or network, and of the excavation. 

4.3 Back fill 

Use of fill in the zone between the bottom of the excavation and the structure or the road surface. 

4.4 Self-compacting material 

A family of materials used to fill trenches for the installation of underground networks, corresponding to all 
hydraulic materials (i.e. materials that harden in contact with water) formulated to obtain, without any 
human or mechanical intervention, the physical, chemical and mechanical properties that allow for: 

— when fresh, correct filling (no gaps) around the network and in the entire filled zone 

— when set, a behaviour that is compatible with the nature, function and workings of the networks 

and the normal use of the roadway. 
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4.5 Constitution of a trench 

The different zones that make up a small trench are described in Figure 1. The materials used must meet the 

properties of use indicated in Table 1. 

 

Key 

1 Surface layer 

2 Foundation (possible) 

3 Fill 

4 Bed face (possible) 

 

Figure 1 — typical cross-sections of micro- and mini-trenches 
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Table 1 — The zones of the trench and their properties 
 

Zones Definition Properties 

Trench bottom Natural terrain or road 

surface material. 
Flatness and bearing capacity adapted to the network 

and the compacting of the fill material. 

Fill The actual fill, up to the bed face 
or the surface layer. 

Stability capable of guaranteeing a stable trench over time. 
Protection of the network. Not frost-proof (low upper protection). 
Ability to withstand dynamic stress due to traffic. 

Foundation Reconstitution of the roadway 

foundation. 
If filled with self-compacting 
material, possibility to replace 

the foundation materials and, 
temporarily, the surface layer. 

Ability to withstand stress due to traffic. 

Surface Regarding the surface: topsoil, 
grass, modular elements, surface 
coatings, bituminous mixes, 

concrete. 

Appearance (consistency with the visual environment, geometry). 
For pavements and roadways: 
— resistance to stress due to traffic (mechanical resistance, 

resistance to abrasion) 
— resistance to slippage and skidding (adherence, roughness) 

— resistance to climatic attacks: — impermeability — low noise 

level — easy to maintain 

5 Techniques used to dig and fill the trenches 

5.1 Opening the excavation 

5.1.1 Cutting or removing the surface coating 

Coatings that can be cut: sharp and straight cuts are made using special equipment that also excavates 

at the same time. 

Modular coatings: slabs or flags must be removed and stored with care. 

5.1.2 Dimensions of the excavation 

The trenches are dug vertically. The dimensions must respect the values below: 

— depth such that the coverage is equal to or greater than 0.30 m and equal to or less than 0.80 m 

beneath the level of the finished soil (roadway, car park, etc.) 

— width greater than 0.05 m and equal to or less than 0.30 m. 
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5.1.3 Excavations 

Equipment 

The means used to dig the trench must be adapted to the type of terrain and the environmental constraints. 

Equipment that is specifically designed for this type of work includes: wheel ditchers, either with loading belts, or 

suction systems, or side discharge of debris, chain diggers with loading belts, mechanical mini-excavators, 

suction-based earthworking equipment (preceded by the cutting equipment). 

Safety and access 

Irrespective of the width of the trench, safe passage must be provided for pedestrians and vehicles that may cross 

the trench. 

Shoring and shielding the trenches 

This type of excavation does not usually require shoring or shielding. 

Nevertheless, if special constraints apply that justify the shoring of the soil, a special study can be conducted to 

size the shielding. 

The protective equipment is sized and selected according to: 

— the nature of the terrain (cohesion, angle of friction, sensitivity to water, dip of the layers) 

— the presence of a water table (pumping, piping) 

— overloads that may exist at the peak of the trenches (traffic) 

— risks resulting from the possible decompression of the terrain. 

Excavations in water 

If water is present, the trenches must be dried. A study must be conducted of the following points: 

— the pumping equipment to be used (pumping in the excavation or lowering of the table) 

— the shielding equipment to be used (solid type) 

— piping and the risks of decompression of the terrains by entrainment of the filler. 

Bottom of the excavation (or of the trench) 

The bottom of the excavation is designed and executed in accordance with the constraints of the network to be 

installed, in order to provide sufficient load bearing capacity, with the absence of any hard spots, for the 

installation of the networks and the fill. Depending on the constraints, a bed face may be necessary. 

5.2 Fill 

The filling of small trenches involves technical difficulties that require: 

— the use of fill materials that are adapted to the zone of the trench (Table 2): 

- or self-compacting materials that must be placed in a non-decompacted trench 

- or compactable materials if the width of the trench so permits (width greater than 15 cm in order to use 

compacting wheels or plates). In this case, the selected material must be capable of coating the 

networks or another coating material must be defined 

— the use of materials adapted to filling, both for the installation and compacting, where appropriate. 
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Table 2 — Selection of fill materials according to the location of the trench 

Table 2a — Micro-trenches (width between 5 cm and 15 cm) 
 

 Green 
areas 

Pavements and 
verges 

Roadways and zones for 
traffic or parking 

Re-use of extracted materials Yes No No 

Substitution with traditional materials, 

including recycled materials 
No No No 

Substitution with self-compacting materials 
a) No Yes Yes 

a) Self-compacting materials can be made from extracted materials if the quality permits. In this case, the choice 

must be justified both technically and economically. 

Table 2b — Mini-trenches (width between 15 and 30 cm) 
 

 Green 

areas 
Pavements and 

verges 
Roadways and zones for 

traffic or parking 

Re-use of extracted materials Yes Yes No 

Substitution with traditional materials, 

including recycled materials 
Yes Yes

c
) Yes

c
) 

Substitution with self-compacting materials 
b) No Yes Yes

d
) 

a) Application of the specification of the standard NFP 98-331. 
b) Self-compacting materials can be made from extracted materials if the quality permits. In this case, the choice 

must be justified both technically and economically. 

c) Never in the road foundations, d) Usable in the foundation layer for traffic up to 150 trucks/day as per paragraph 

6.3.1. 

If the specifications included in this document are respected, filling the trench can be followed by the 

definitive reconstruction of the roadway, without any intermediate reconstruction. 

If self-compacting materials are used as filler, in view of the absence of energy for compacting, the 

trench must be filled within four hours, apart from in the connection zones,  in order to allow for the 

phenomenon of soil compression. 

6 Prescriptions relating to filler materials 

When technically and economically possible, the materials extracted from the site are used, with or without 

treatment, under the conditions specified in 5.2. 

6.1 General 

— Traditional materials: see standard NF P 98-331, paragraph 6.2. 

— Re-used extracted materials: see standard NF P 98-331, paragraph 6.2. 

— Self-compacting filler materials: the 0/D granulometry of the aggregates used must be such that D is 
equal to or less than 1/10 of the width of the trench. They must also meet the following conditions: 

 

- self-compacting, drainable materials: they require the walls of the trench to be sufficiently 

permeable to allow excess water to be evacuated, while avoiding any risk of harm to the structure of 

the existing road surface and in the surrounding environment of the works (basements, underground 

car parks, etc.) 

- self-compacting, non-drainable materials: can be used, irrespective of the characteristics of the walls 

of the trench (permeable or impermeable). 

If there is a water table, the choice of the filler materials must take account of the permeability of the 

environment to avoid the creation of draining zones. 
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6.2 Origin of materials and conditions of use 

The materials are of different origins. The table below shows the conditions of use. 

Table 3 —  Origin of materials and conditions of use 
 

Case Origin of materials Characterisation Conditions of use 

1 Natural materials (re-use or 
substitution) 

NF P 11-300: classification by 
nature and state 

Compliance with the properties, as per paragraph 
4.5 

 

 Use and compacting possible 

 Non-polluting 

 Non-aggressive for the networks 

2 Industrial sub-products NF P 11-300: risks for the 
environment 

Compliance with the properties, as per paragraph 
4.5 

 

 Non-polluting 

 Non-aggressive for the networks 

3 Manufactured or recycled 
materials, with continuous 
granularity 

Partly or fully crushed materials, 
insensitive to water: difficulty in 
compacting DC1, DC2 , DC3 

Compliance with the properties, as per paragraph 
4.5 

 
  
 Use and compacting possible 

 Other materials: NF P 11-300 Non-polluting 

 Non-aggressive for the networks 

4 Manufactured products with 
a granulometry of d/D (e.g.: 
5/15) made of non-evolutive 
materials 

Granulometry Compliance with the properties, as per paragraph 
4.5 

 

 Only in coating zone 

 The grains are installed and compacted using 
suitable mechanical means  D verifying the 

specifications of 6.1  Non-polluting 

  Non-aggressive for the networks 

5 Self-compacting materials Product information sheet 
(manufacturer) 

Compliance with the properties, as per paragraph 
4.5 

 Environmental risks (nearby works, 
ecosystem) 

 Material unloaded from a mixer truck or an on-site 
mixer  

 Possible anchoring of the networks in the coating 
zone  

 Non-polluting 

 Non-aggressive for the networks 

 Compatible with the surrounding soil (for drainable 
materials)  

 Refer to the specific conditions of use 
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6.3 Characteristics of fill materials according to the main families of 
roadway structures 

When using conventional fill materials, refer to the standard NF P 98-331. The properties of self-

compacting materials must allow them: 

— to be sufficiently rigid to withstand traffic 

— to not be too rigid in order: 
 

- to remain coherent with the materials of the walls 

- to allow for easy re-excavation 
 

— to possess kinetic qualities that allow for use with traffic according to the customer's schedule 

— to form a sufficient platform if the structure of the roadway is reformed in an identical manner 

6.3.1 Scope of use 

Traditional roadways 

The table below shows the compatibility of fill materials according to the nature of the surrounding 

roadway in order to provide a homogeneous structure. 

Self-compacting materials: 

— in micro-trenches, the same material is used to fill the entire trench (apart from the road surface) 

— in mini-trenches, the same method is generally used. 

These hypotheses usually apply for traffic up to 150 trucks/day (T3). Above this level, special studies must 

be conducted. 

Table 4 — Scope of use of fill materials according to the 

type of trench 
 

Soft, bituminous 

roadways and roadways 

treated with hydraulic 

binders 

Unbound 

materials 
Self-compacting, 

drainable 
Self-compacting, 

non-drainable 

Micro-trench No No Yes 

Mini-trench Yes
a
) Yes Yes 

a) Unbound materials cannot be used as the bed face for bituminous or treated structures. 

Specific roadways 

— Paved or flagged roadways: 

- the use of micro-trenches is not recommended, unless special studies are made into the 

dismantling of the modular elements 

- mini-trenches can be used, provided that the dismantling of the modular elements is provided for 

— concrete roadways 

- in this case, the trench is filled with materials with a resistance that is equivalent to that of the 

existing materials. 
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6.3.2 Resistance to compression 

Self-compacting materials must meet the following conditions according to the nature and quality of the 

walls (Rc28 = resistance to compression after 28 days): 

— homogeneous roadways (on a single site): 

- soft roadways: 0.7 MPa < Rc28 < 2 MPa 

- thick bituminous roadways, roadways treated with hydraulic binders: 1.5 MPa < Rc28 < 4 MPa 

— heterogeneous roadways (on a single site, e.g. urban roadways): 0.7 MPa < Rc28 < 2 MPa. 

The resistance to compression is measured as per the standard NF EN 13286-41. 

6.3.3 Re-excavatability 

If Rc28 < 2 MPa, re-excavation is performed using light mechanical equipment. 

Manual re-excavation is sufficient if Rc28 < 0.7 MPa. 

6.3.4 Re-opening to traffic 

The thoroughfare can be re-opened to traffic and pedestrians after one of the following parameters has been 

checked in the most recently filled zone. 

Table 5 — Criteria for re-opening to traffic 
 

Kelly ball 
a) Panda penetrometer 

(or similar) 
(standard XP P 94-105) 

Proctor needle 

(at a pressure of 0.7 MPa) (ASTM 

D 1558) 

diameter < 80 mm peak resistance > 1.5 MPa sinkage > 10 mm 

a) The diameter of the trace is determined using two tests. Each test is conducted by releasing the ball 

five times in the same place. The Kelly balls complies with the standard ASTM C360-92, which has 

been annulled. 

6.4 Warning device 

A warning device with properties that comply with the standard NF EN 12613 and colours that comply with the 

standard NF P 98-332 is installed in the trench during filling operations, in the case of filling with compacting, in 

order to warn the operator and identify the networks in the event of future excavations. In the case of filling with 

bound self-compacting materials, the warning is given by colouring the coating zone in order to indicate the 

presence of a network throughout the duration of its use. 

6.5 Control operations — Conformity of the material 

The checks indicated below must be made during the execution of the works. The following tests are made when 

using self-compacting fill materials: 

— when the material is delivered to the site: 

- spread test 

- air content (for products containing an air entrainment agent) 

The thresholds for approval will be jointly defined by the customer and the supplier of the material, according 

to the information used to identify the material for use on the site. 
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— for the opening to traffic of trenches filled with self-compacting, drainable or non-drainable, materials in 

order to check that the minimum safety requirements are met, in accordance with the conditions of 6.3.4. 

When using conventional fill materials, refer to the standard NF P 98-331. For road surfaces made of 

bituminous mixes, refer to the standard NF P 98-150-1. 

7 Rebuilding the roadway and its ancillaries 

7.1 Materials used to rebuild roads, pavements and verges 

7.1.1 General requirements 

The structure of the rebuilt roadway must offer the same level of service as the initial roadway. 

Supplies of aggregates, binders and other components of these materials, and supplies of miscellaneous 

products, must comply with the standards applying to the corresponding products. 

The main two methods used to rebuild roadways and ancillaries are: 

— immediate reconstruction of the definitive structure 

— definitive reconstruction of the foundations, if present, and temporary reconstruction of the road surface, 

which is rebuilt definitively at a later date. 

7.1.2 Materials used in the body of the roadway (excluding surface materials) 

If the body of the roadway is made of conventional materials, refer to the standard NF P 98-331. 

If the body of the roadway is made of self-compacting materials, they must meet the requirements 

specified in article 6. 

7.1.3 Surface reconstruction materials 

The materials must meet the specifications of the standard NF P 98-331. 

The surfaces of green spaces, pavements and verges must be rebuilt to the initial level of quality, using 

materials with equivalent properties and the same appearance as the materials in place prior to the works, 

made and used in accordance with the corresponding standards. 

The road surfaces are made of bituminous coating at least as thick as the surface layers in place, and no 

thinner than 4 cm, except for roadways made of concrete, asphalt or modular products, in which case the 

rebuilt surface layer must be identical to the existing one. 

7.1.4 Materials used for temporary reconstruction 

In the case of temporary reconstruction, the surface layer can be made of materials that are different from 

those used for the definitive reconstruction: gravel-bitumen, gravel-emulsion, cold-storable coatings, 

superficial coatings, paving stones, etc. The temporary surface must be capable of withstanding the traffic 

during the provisional phase (no more than one year) and prevent water from entering the body of the 

roadway and follow any deformations. 

7.2 Use of materials to rebuild roadways, pavements and verges 

Use must comply with the specifications of the standards NF P 98-150-1 or NF P 98-335. 

The materials are used according to the product standards, while abiding by the specifications below. 
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7.2.1 Materials for the body of roadways, pavements and verges 

Use in accordance with the conditions specified by the standard NF P 98-331. 

7.2.2 Materials used to rebuild roadway surfaces 

Bituminous mixes used for road surfaces are applied across a width of more than 0.10 m on either sides of the 

edges of the trench after compacting. 

The thickness is the same as that of the surface layers of the roadway, and no thinner than 4 cm. 

A tack coat is always applied, possible with a hand-held gun. The edges of the lips are coated with bitumen 

emulsion. The bituminous mix is laid on the trench either using suitable mechanical equipment or manually. The 

layer is compacted with a vibrating roller, the last pass being made without any vibrations. (NF EN 13108). 

Superficial coatings must not be applied to self-compacting materials. 

8 Checks — Acceptance 

The following tests are made when using self-compacting materials: 

— measurements of resistance to compression after 28 days on samples of the material taken during the refilling 

of the trench 

— measurements specified in paragraphs 6.5 and 6.3.4. 

If conventional compacted fill materials are used, refer to paragraph 6.2.7. of the standard NF P 98-331. 
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Research Project DRAST/RGCU 
 

Study of the global concept of micro trenches 
 
 
 

STUDY OF THE IMPACTS AND PROVISIONS OF THE METHOD 
OF URBAN MECHANICAL MICRO TRENCHES 

FOR RESIDENTS, ROAD PAVEMENT USERS AND MANAGERS  

 

Mechanical module 

Study on loading crane / instrumentation and measurements on 
work site 

 
 
 
 

 
 
 
 
 
 
 
 
 
 

As part of the experiment in the pit on a loading crane at the CER of 
Rouen, France, a series of examination measurements have been performed with 
the purpose to characterize mechanically the performed works.  

The experiment in the pit on the loading crane has allowed to stress 
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in an accelerated way 3 types of road pavement structures subject to micro 
trenching, namely:  

- flexible road pavement with non 
treated materials  

- asphalt pavement made of asphalt 
gravel   

- semi-rigid pavement made of cement 
gravel 

One of the key interests of this work in pit lies in the clear and 
accurate knowledge of the different elements: materials implemented, stresses 
applied.              

On the same structure we have points which have been stressed and 
points not subject to the stresses, which allows therefore to assess the impact of the 
traffic on the road pavement cut with a micro trench. 

SUMMARY  

1/ - Points to be remembered about the context / working method 

2/ - Results of the deflection measurements 

3/ - Results of the samplings performed in the body of the micro trench 

4/ - Results of the samplings performed in the road foundation           

5/ - Results of the coating samples on the road foundation and on the micro 

trench       

 6/ - Checking of the depressions (holes) 

7/ - Measurements of ovalization  

8/ - Conclusions and further steps to be taken 
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1/ Points to be remembered about the context / working method 

At the end of the experiment at the CER, the LROP carried out a 
series of tests on the road pavement structures on March 7 and 8, 2005, namely:   

− measurements of deflection on each of the 3 experiment plates : flexible, thick 
asphalt and semi-rigid ;                     

- performance of samples in diameter 100 in the body of the micro trench ;      

− performance of samples /bore holes in the road foundation in order to record the 
pavement sections and to be in a position to perform measurements of 
ovalization (structures made of treated materials) ; 

− performance of ovalization measurements to determine the deformations in the 
road pavement layers.   

This first series of tests was completed by further investigations on 
April 8, 2005:  

− checking of holes more particularly on a flexible area of the pavement subject to 
stronger stresses ; 

− additional ovalization measurements on areas not subject to stresses ;  

- coating samples on the micro trench.       

2/- Results of the deflection measurements 

Deflections are measured by using the Lacroix deflectograph, i.e. a 
19-ton heavy goods vehicle loaded with 13 tons on the rear axle which is the 
datum axle used for the sizing of new road pavements in France.                      

The deflection measurements are aimed both at:             

- assessing the residual structure condition of a road pavement ;  

- adjusting the model and in particular determining by inverse calculation the 
bearing capacity of the pavement bearing platform.      

The results obtained are reported in the following table:      

Type of structure Deflection level (11100 min) 
flexible 40 

thick asphalt coated 25 
semi-rigid 10  

On the basis of the above results, the following remarks can be 
given:  

− no weak points appear at the level of the areas under stress ;       

− great homogeneity of the measurements ; 

− very low deflection values that do show however the difference in the behaviour 
of the 3 tested structures, i.e. flexible, thick asphalt and semi-rigid.     
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Furthermore, the deflection measurements have allowed to adjust 
the model by determining by inverse calculation the bearing capacity of the 
pavement bearing platform. 

This consists by using the mechanical ALIZE software in 
determining the bearing value of the platform which makes it possible to reach the 
level of measured deflections. 

The ALIZE calculation sheets are attached to appendix 1. 

The results obtained are reported in the following table: 

Type of structure 
Bearing level MPa) 

( 
flexible 120 

thick asphalt coated 180 

semi-rigid 200  

The bearing level obtained is by far higher than the initially predicted 
level. The results obtained correspond to a platform with a bearing PF3/PF3+ 
although the foreseen bearing level was PF2 (bearing ranging from 50 to 120 MPa). 

3/- Results of the samplings in the body of the micro trench    

The aim of these samplings is to check the characteristics of the 
filling material of the micro trench and to compare them with the formerly 
performed tests in particular on basis of the specimens made at the Unit 
UNIBETON in Chalonnes s/Loire. 

The tests of compressive strength have been carried out on 3 
samples and the results are given in the following table:                    

Samples  Compressive strength Re {MPa) 
C l 5.57 

C2 4.31 

C3 3.24 

The average value on the 3 samples was Rc = 4.37 MPa. 

This average value is about the same as the value of compressive 
strength obtained on the samples made in Chalonnes s/Loire. 

4/- Results of the samplings performed in the road foundation   
A series of samplings/bore holes have been made in the road foundation of each 
of the plates in the areas under stress and in areas not subject to stresses. 
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The detailed samplings/bore holes carried out are given in the following 

table : 

N° de samples/borings Context 
Boring n° 35 Flexible structure, area under stress 
Sample n° 33 Thick asphalt structure, area under stress 
Sample n° 37 Thick asphalt structure, area not under stress 
Sample n° 31 Semi-rigid structure, area under stress 
Sample n° 36 Semi-rigid structure, area not under stress 

A plate attached to Appendix 2 shows the exact location of each sampling/boring.  

The following remarks can be given:   

- bad setting of the cement gravel, disintegrated samples, 
- no alteration of the glued interfaces and of the thickness of layers.       

5/- Results of the coating samples on the road foundation and on the micro 

trench       

A series of coating samples have been performed in order to check 
the implemented thickness and to carry out the density tests with the gamma 
densimetrical bench.  

The thickness and density results are detailed in the table below: 

N° of samples Context Thickness of BBSG 
(cm) 

Density 

34 Flexible structure on 
micro trench, area 

under stress 

4 

 

< 2 

34 bis Flexible structure on 
micro trench, area not 

under stress 

4  

32 Asphalt structure on 
micro trench, area 

under stress 

4  

37 bis Asphalt structure on 
micro trench, area not 

under stress 

4  

30 Semi-rigid structure on 
micro trench, area 

under stress 

3.5  

31 Semi-rigid structure on 
micro trench, area 

under stress 

6 < 2.2 

36 bis Semi-rigid structure on 
micro trench, area not 

under stress 

3.5  

36 Semi-rigid structure on 
micro trench, area not 

under stress 

6  
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On the areas outside the micro trench, the foreseen thickness of 6 
cm is complied with correctly but on the micro trench thicknesses are about 3.5 to 4 
cm and thus show values lower than 6 cm as it was foreseen. The micro trench has 
been backfilled at a height over the foreseen one.              

With regard to the density the following remarks can be given:         

- heterogeneous compaction for the samples n° 37 bis and 36 bis ; 

− regular compaction for the samples n° 30 and 32, 

− the sample n° 34 shows a defective implementation with the appearance of three 
very different layers ;  

- for the sample n° 31, regular compaction though two layers are visible ; 

− for the sample n° 36, dispersion of the gradient due in particular to a multi-layer 
aspect of the asphalt concrete. 

On the experimental work site, compaction defects globally appear 
in particular in the repair areas at the level of the micro trenches. Such a problem is 
quite specific to the defects related to the concept: difficulties of the compaction of 
a small 40 cm wide strip, which can lead to the appearance of holes or starting 
points of materials.                   

The results of the measurements with the gamma densimetric bench 
are given in Appendix 3.  

6/- Checking of holes 

On the flexible structure, an area has been subject to a heavier stress 
than the other areas.               

A hole has appeared on the micro trench. Therefore this hole has 
been inspected.                     

This inspection has been performed in accordance with the NFP 98-

218-1 standard. 

The longitudinal inspection is carried out in the axis of each 
spreading strip and the transverse inspection is carried out in the whole cross 
profile.  

The hole is measured according to the standard by using the 3 m 
ruler and the maximum values are established by the NFP 98-150 standard: « 
Execution of the road foundations, binder courses and surface courses ». 

Regarding the big work sites, for the surface course, the maximum 
hole is 0.3 cm according to the longitudinal profile and 0.5 cm according to the 
cross profile.  

With regard to the other work sites, for the surface course, the 
maximum hole is 0.5 cm according to the longitudinal profile and 0.7 cm according 
to the cross profile. 

The lowest depth of the measured hole is 0.3 cm. This value 
complies with the specifications of the NFP 98-150 standard. 
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71- Ovalization measurements 

The ovalization measurement consists in:  

− determining the maximum principal deformation at different levels in the 
structure layers ;  

− characterizing the condition of the interfaces.  

These elements are determined by recording via displacement 
sensors the deformations in the road pavement layers, caused by a 13-ton axle 
running over the sampling hole which has been bored to place the sensors. The 
deformations are measured in the longitudinal, diagonal and transversal directions 
and at the base of the treated layer.  

The exploitation of recordings: deformation depending on the 13-
ton axle running over the sampling hole, enables to determine the maximum and 
minimum values of deformations.  

Based on formulas defined in the newletter of the Laboratoires des 
Ponts et Chaussées in 1983, it has been possible to determine the major 
deformations in the absence of cavity  and also the angle of the main direction.      

These data lead to the calculation of the deformations in the 
directions of measurement. 

For each ovalization measurement, the following elements are 
presented in the Appendix:  

- graphical representation at each measurement depth of the raw deformations 
recorded in the longitudinal, diagonal or transversal directions ; 

- calculation sheet which leads at each depth of measurement to the calculation of 
the deformations in the main directions in the absence of cavity ;  

- section of the structure ;  

- diagram of the deformations depending on the depth. It should be pointed out that 
the agreement regarding the raw recordings is reverse. An increase in deformations 
corresponds to a compression and a decrease corresponds to a tension.                 

The diagram of the deformations represents the mechanical operation of the road 
pavement: positive deformation for a tension and negative deformation for a 
compression. 

Due to the poor quality of the cement gravel on the semi-rigid plate, 
the ovalization measurements do not give coherent results since the values are 
quite different from each other. 

For the measurements made on the thick asphaltic plate, the 
following table shows the maximum values obtained by ovalization.            
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Location 
Thickness of 

GB3 (cm) 
Peak deformation 

GB3 (µdef ) 

Deformation 
base GB3 

(µdef )) 

Peak deformation 
capping layer 

(µdef ) 

Area not under 
stress, 

sample n°37 
16 -52.7 -16.0 22.7 

Area under stress, 
sample n°33 

16 -67.8 -21.6 
Work in tension but 

measurement problem 

 

The interpretation of the ovalization measurements is subject to a modelling 
of the structures examined by means of the ALIZE software for the pavement mechanics.  

The modelling is made by performing a blocking at a 6 meter depth of the 
measurement.  

The ALIZE calculation sheet is attached to Appendix 3.  

The following table shows the deformation values obtained by modelling.  

Location 
Thickness of 

GB3 (cm) 
Peak deformation 

GB3 (µdef ) 

Deformation 
base GB3 

(µdef )) 

Peak deformation 
capping layer 

(µdef ) 

Model 16 -7.5 66.2 84.3 
 

On the basis of the above elements and of the deformation diagrams attached 
to appendix, the following remarks can be given:  

− the structure issued from the ALIZE modelling works much more in compression than 
the real structure characterized by ovalization measurement; the neutral fiber is higher in 
the asphaltic gravel ;   

- on the structure under stress, the deformation values recorded are higher than on the 
structure not subject to stress, which is a logical result ;                   

− it is difficult to match the results of ovalization with the modelled structure ;     

- the ovalization confirms a good adherence of the asphaltic gravel layer / capping 

layer.  

8/- Conclusions and further steps to be taken 

The different measures carried out on the experimental plates of the CER of 
ROUEN are the starting point of the adjustment of a theoretical micro trench model with 
real data. The proper principle of the completion of the plates in pit and the poor quality of 
the cement gravel have not made it possible to fully benefit from the measurement results, in 
particular with regard to ovalization.   
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What has been learnt from the above is the following:   

− no structural weakness on the areas under stress in the vicinity of the micro trench ;     

− the characteristics of the filling material of the micro trench, in particular the compressive 
strength, are comparable to the ones obtained on the samples made in the plant UNIBETON 
in Chalonnes s/Loire ; 

− the hole noticed has a maximum depth in line with the specifications of the NF P 98-150 
standard ; 

- complementary ovalization measurements should be carried out in a real work site.       

As a rule, this first instrumentation of a test micro trench work site must be 
completed with further investigations on real sites, it being understood that the sites are to be 
determined.       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 7/9 

 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX  1  

ALIZE calculation sheets for the adjustment of the platform in accordance with the deflection 
measurements  
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A P  P  E  N  D  I  X  2  
Illustration plate of the experiment 
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A P P E N D I  X  3  

Results of measurements with the  gammadensimetric bench 
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A  P  P  E  N  D  I  X  4  
Results of the ovalization measurements 
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Semi-rigid structure, area under stress, level 1 – time scale 
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Ovalization calculations 
 

Case studied      experiment CER of ROUEN, sample 31, semi-rigid structure under stress, 
level 1 
Inputs             data 
ANGLE (radian) 
Variable A 
 
Main deformations taking into account the presence of the cavity 
Main deformations in the absence of the cavity 
Deformations in the measurement direction 
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Semi-rigid structure, area not under stress, level 1 – time scale 
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Sample 36, semi-rigid structure, area not under stress, level 
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Semi-rigid structure, area not under stress, level 3 
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Semi-rigid structure, area not under stress, level 3 
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nu 0.350 

Maximum deflection = 22.7 mm/100 (between pairing) Radius of curvature = 883.1 m 
(between pairing) 
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Thick asphalt structure, area under stress, level 1 to -8 cm 

Deformation scale 

Time scale 
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Experimental plates of the CER of ROUEN 

Area not under stress, sample n° 37 
Deformation diagram 
ALIZE modelling 
Level 1 at -8cm – couche de forme = capping layer / zone sollicitée = area under stress  / prof. = depth / zone 
sollicitée, carotte n° 33 = area under stress, sample n° 33 – structure reconnue identique = Structure recognized 
as being identical – ALIZE modelling 
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L R O P 

 
STUDY OF THE COMPREHENSIVE CONCEPT OF MICRO 

TRENCHES 
 

Follow-up of the micro trenches 
 

COSNE-COURS-SUR-LOIRE 
 
 
 
 
 
 
 
 

 
 



 
 

SUMMARY 
 

______________ 
 
 

1. Site plan 
 

2. General specifications manual, examination and follow-up of the works : 
implementation of a structured approach 

 
3. Application of the method to the site of Cosne-Cours-sur-Loire 

 
4. Synthesis map of the examination of the micro trenches of the site of Cosne-Cours-

sur-Loire 
 

5. Route diagrams 
 

6. Portfolio and cross-section profilographs 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Site plan 
 

_______________ 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

General specifications manual, examination and follow-up of the works: implementation of a 
structured approach 

 
_____________________________ 

 
 



 
General specifications manual  

Examination and follow-up of the works: implementation of a structured approach 
 

____________________________ 
 
 

As part of the development of the “cleanfast” process, a general micro trench process, a 
general examination and follow-up approach for micro trench work sites has been 
implemented to assess the behaviour of the so modified structure. 
 
Description of the examination and follow-up of the  work sites: presentation of a 
structured approach 
 
The point at issue is thanks to the different measurements which are going to be detailed, to 
follow the evolution along the time of the road pavement that has a “cleanfast” micro trench 
and to check it for the surface condition and for the structure condition. In this way, by 
making identical measurements on the road pavement before cutting the micro trench and 
then at regular time intervals after the completion of the works, it will be possible to assess 
the impact of this type of performance on a road pavement. 
 
This examination work will possibly provide technical data for the approval of the “cleanfast” 
micro trench process. 
 
The examination of the works is based on the following measurements and records:  
 

� Measurement of deflections by the deflectograph Lac roix : This consists in 
determining the structural fatigue condition of the road pavement. The measurement 
consists in assessing the vertical deformation of the road pavement under a heavy 
goods vehicle axle of 13 t. This is the datum axle used in France for such a 
measurement. The measurement is given in one hundreds of millimetre. The higher 
the deflection value is, the shorter the residual time of life of the road pavement. This 
measurement is conducted on the axis and on the bank of the road. 

 
� Measurement of the longitudinal evenness : This measurement conducted by 

means of an apparatus of the profile meter type makes it possible to determine the 
amplitudes of the vertical level differences of the longitudinal profile of the roadway 
layer to be examined. This reading allows to reproduce a picture of the longitudinal 
profile of the roadway. We take into account only the low waves for the examination 
of the micro trenches. The measurement is carried out at a speed of 21.6 km/h trying 
to pass over the micro trench. 

 
�  Cross profile (transverse evenness) reading : The principle consists in being 

placed in different points transversally to the roadway and to record the real profile of 
the roadway. The cross profile is obtained by using a ruler located horizontally with 
the roadway and a “feeler” pencil along the road pavement. 

 
� Optical recording : These recordings are performed according to the modified LCPC 

method. It consists in recording the different indicators of the surface condition 
namely : rut depth, sinking, smooth wear, bleeding, removal, transverse crack – 
transverse joint, longitudinal crack – longitudinal joint, different cracks, crazing, 
description of the micro trench (crazing, cracking, sinking, spalling away, break-off) 
and condition of the micro trench (good, medium, bad). 

 



� Photographic recording : it is carried out at each examination of the photographs on 
the same marked points. 

 
Then these different recordings are published in the form of route diagrams per examined 
section or street. 
 
The assessment of the global micro trench concept lies on the one hand on the assessment 
of the influence of the micro trenching on the road pavement and on the other hand on the 
assessment of the global condition of the micro trench. 

 
1. Influence of the micro trenching on the road pavement 
 
In order to study this influence, the following points used as a basis for the comparison of the 
different route diagrams (before works, after works, one year later, two years later, three 
years later) are then calculated : 

 
�  Deflections: medium, minimum, maximum values on each route diagram ; 
�  Longitudinal evenness: medium, minimum, maximum notes on each route diagram ; 
�  Cross profiles: overlay of the different recordings at each marked point ; 
�  Deteriorations: calculation of the percentage or of the appearance occurrence of each 

deterioration recorded along the route ; 
� Photographs: photographs will be taken at the same marked points for each 

examination. 
 

Such a method is based on the repeatability of the measurements. The tests are conducted 
by the same skilled staff certified for deterioration recordings. 
 
2. Global condition of the micro trenches 
 
This assessment is based on a visual recording of the condition of the micro trench and of 
the deteriorations which appeared along the width of the micro trench. 
 
The recorders qualify globally the condition of the micro trench as good, medium or bad. 
 
The different deteriorations which appeared along the width of the micro trench, namely 
crazing, cracking, sinking, spalling away, break-off, are recorded. 
 
These values of deteriorations are recorded firstly on the route diagram used to assess the 
impact of the micro trenching on the road pavement and secondly on a map which makes it 
possible to locate the recorded condition. 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Application of the method to the site of Cosne-Cours-sur-Loire 
 

____________________________ 
 



 
Cosne-Cours-sur-Loire 

 
Follow-up before and after the works 

 
 

This follow-up applies the general method as selected for the time follow-up of the sites 
concerned by micro trenches. 
 
The follow-up of the sites concerns the streets of Général Binot, Naberis, Henri Dunant, 
Colonel Rabier, des Rivières, St Agnan, des 3 Ponts, du 8 Mai, Pont de Dahomey, Victor 
Hugo, Jean Jaurès, Sadi Carnot, Maréchal leclerc, Colette, Fontaine St Laurent, de la 
République, de l’Est, Croix Janvier and the RD 243. The total linear distance is 9,636 meters. 
 
I. INFLUENCE OF THE MICRO TRENCHING ON THE ROAD PAV EMENT 
 

1. Rue du Général Binot 1 (450 m) 
 
Deteriorations  Road pavement before 

works (03/09) 
Road pavement after 
works (04/01) 

Road pavement after 1 
year (04/09) 

Transverse crackings 23 28 29 
Break-off spall    
Longitudinal cracks 39.80 % 19.70 % 14 % 
Deformations     
Surface deteriorations, 
crazing 

4.30 % 11.50 %  

Repair works 43.40 % 31 % 7.50 % 
 
The deflections are practically identical before works (68/100 mm) and after works (67/100 
mm). 
The average evenness note values are about the same before works (2.80) and after works 
(2.50). 
 

2. Rue du Général Binot 1 (710 m) 
 
Deteriorations  Road pavement before 

works (03/09) 
Road pavement after 
works (04/01) 

Road pavement after 1 
year (04/09) 

Transverse crackings 11 6 9 
Break-off spall    
Longitudinal cracks 1.10 %   
Deformations   1.50 %  
Surface deteriorations, 
crazing 

   

Repair works 13.80 % 10.20 % 3.60 % 
 
The deflections are practically identical before works (62/100 mm) and after works (68/100 
mm). 
The average evenness note values are about the same before works (3.90) and after works 
(3.30). 



 
3. Rue du Général Binot 1 (459 m) 

 
Deteriorations  Road pavement before 

works (03/09) 
Road pavement after 
works (04/01) 

Road pavement after 1 
year (04/09) 

Transverse crackings 2 1 3 
Break-off spall    
Longitudinal cracks    
Deformations     
Surface deteriorations, 
crazing 

 1.80 %  

Repair works    
 
The deflections are practically identical before works (31/100 mm) and after works (30/100 
mm). 
The average evenness note values are about the same before works (6.20) and after works 
(5.10). 
 
 

4. Rue du Général Binot 1 (647 m) 
 
Deteriorations  Road pavement before 

works (03/09) 
Road pavement after 
works (04/01) 

Road pavement after 1 
year (04/09) 

Transverse crackings 5 3 1 
Break-off spall 0.90 %   
Longitudinal cracks 2 % 4 % 5 % 
Deformations  4 %   
Surface deteriorations, 
crazing 

1.25 % 3.90 %  

Repair works 1.50 %   
 
The deflections are practically identical before works (3/100 mm) and after works (4/100 
mm). 
The average evenness note values are about the same before works (7.00) and after works 
(5.30). 
 

5. Rue de Nabéris 1 (580 m) 
 
Deteriorations  Road pavement before 

works (03/09) 
Road pavement after 
works (04/01) 

Road pavement after 1 
year (04/09) 

Transverse crackings 7 6 1 
Break-off spall    
Longitudinal cracks 6 % 1 % 2 % 
Deformations  3.75 % 1 %  
Surface deteriorations, 
crazing 

 1 %  

Repair works  1 %  
 
The deflections are practically identical before works (20/100 mm) and after works (17/100 
mm). 
The average evenness note values are about the same before works (6.20) and after works 
(4.60). 
 



6. RD 243 (1) (440 m) 
 

Deteriorations  Road pavement before 
works (03/09) 

Road pavement after 
works (04/01) 

Road pavement after 1 
year (04/09) 

Transverse crackings 5 2 2 
Break-off spall    
Longitudinal cracks 5.30 % 2 % 4 % 
Deformations  27 % 7.90 % 0.90 % 
Surface deteriorations, 
crazing 

0.50 % 83.30 %  

Repair works 66.80 % 60.70 % 25.70 % 
 
The deflections are practically identical before works (61/100 mm) and after works (70/100 
mm). 
The average evenness note values are about the same before works (4.60) and after works 
(4.50). 
 

7. RD 243 (1) (1,045 m) 
 

Deteriorations  Road pavement before 
works (03/09) 

Road pavement after 
works (04/01) 

Road pavement after 1 
year (04/09) 

Transverse crackings 2  1 
Break-off spall 1 % 0.65 % 19.40 % 
Longitudinal cracks 3 %  2 % 
Deformations   1 %  
Surface deteriorations, 
crazing 

   

Repair works 0.20 %  1 % 
 
The deflections are practically identical before works (49/100 mm) and after works (54/100 
mm). 
The average evenness note values are about the same before works (8.40) and after works 
(5.60). 
 

8. RD 243 (1) (315 m) 
 

Deteriorations  Road pavement before 
works (03/09) 

Road pavement after 
works (04/01) 

Road pavement after 1 
year (04/09) 

Transverse crackings    
Break-off spall    
Longitudinal cracks 0.60 %  1 % 
Deformations  28.90 % 14.50 %  
Surface deteriorations, 
crazing 

0.90 % 2.20 %  

Repair works 45.10 % 24.40 % 24.50 % 
 
The deflections are practically identical before works (53/100 mm) and after works (63/100 
mm). 
The average evenness note values are about the same before works (5.40) and after works 
(3.60). 
 



9. Rue Henri Dunant (420 m) 
 
Deteriorations  Road pavement before 

works (03/09) 
Road pavement after 
works (04/01) 

Road pavement after 1 
year (04/09) 

Transverse crackings 16 13 5 
Break-off spall 19 % 9.60 % 5.30 % 
Longitudinal cracks 22.10 % 4 % 9 % 
Deformations   2.60 %  
Surface deteriorations, 
crazing 

17.60 % 32.10 % 6 % 

Repair works 10.30 % 10.70 % 5.30 % 
 
The deflections are practically identical before works (38/100 mm) and after works (45/100 
mm). 
The average evenness note values are about the same before works (4.70) and after works 
(2.90). 
 

10. Rue du Colonel Rabier (980 m) 
 
Deteriorations  Road pavement before 

works (03/09) 
Road pavement after 
works (04/01) 

Road pavement after 1 
year (04/09) 

Transverse crackings 89 128 84 
Break-off spall 56.90 % 46.50 % 33.20 % 
Longitudinal cracks 98.30 % 69.20 % 45 % 
Deformations  2.50 % 9.50 % 1.80 % 
Surface deteriorations, 
crazing 

41.20 % 68.20 % 10.20 % 

Repair works 99.20 % 84.80 % 82.40 % 
 
The deflections are practically identical before works (72/100 mm) and after works (82/100 
mm). 
The average evenness note values are about the same before works (1.60) and after works 
(1.60). 
 

11. Rue Rivière St Agnan (280 m) 
 
Deteriorations  Road pavement before 

works (03/09) 
Road pavement after 
works (04/01) 

Road pavement after 1 
year (04/09) 

Transverse crackings 16 14 13 
Break-off spall 2.40 %   
Longitudinal cracks 25.10 % 6 % 5 % 
Deformations  22.10 % 5.20 %  
Surface deteriorations, 
crazing 

   

Repair works 33.10 % 17.70 % 9.70 % 
 
The deflections are practically identical before works (102/100 mm) and after works (112/100 
mm). 
The average evenness note values are about the same before works (1.70) and after works 
(1.80). 
 



 
12. Rue des trois Ponts (540 m) 

 
Deteriorations  Road pavement before 

works (03/09) 
Road pavement after 
works (04/01) 

Road pavement after 1 
year (04/09) 

Transverse crackings  3 5 
Break-off spall 28.30 % 16.20 % 10.70 % 
Longitudinal cracks 19.50 % 1.30 % 11 % 
Deformations   43.40 % 5 % 
Surface deteriorations, 
crazing 

57 % 65.60 % 48.20 % 

Repair works 86.50 % 98.20 % 60.40 % 
 
The deflections are practically identical before works (72/100 mm) and after works (79/100 
mm). 
The average evenness note values are about the same before works (0.80) and after works 
(1.00). 
 

13. Rue du 8 mai (230 m) 
 
Deteriorations  Road pavement before 

works (03/09) 
Road pavement after 
works (04/01) 

Road pavement after 1 
year (04/09) 

Transverse crackings 11 13 4 
Break-off spall 43 % 22.40 % 15.70 % 
Longitudinal cracks 48.80 % 23.60 % 13 % 
Deformations  9.80 % 7.80 %  
Surface deteriorations, 
crazing 

3.80 % 7.80 %  

Repair works 35 % 31.40 % 4 % 
 
The deflections are significantly higher before works (100/100 mm) than after works (72/100 
mm). 
The average evenness note values are about the same before works (2.60) and after works 
(1.20). 
 

14. Rue Victor Hugo (170 m) 
 
Deteriorations  Road pavement before 

works (03/09) 
Road pavement after 
works (04/01) 

Road pavement after 1 
year (04/09) 

Transverse crackings 4 1 5 
Break-off spall 0.5 %   
Longitudinal cracks 36 % 8 % 13 % 
Deformations   0.60 %  
Surface deteriorations, 
crazing 

   

Repair works 16.70 % 2.70 % 2.30 % 
 
The deflections are practically identical before works (15/100 mm) and after works (26/100 
mm). 
The average evenness note values are about the same before works (3.50) and after works 
(3.90). 
 



 
15. Rue Jean Jaurès (120 m) 

 
Deteriorations  Road pavement before 

works (03/09) 
Road pavement after 
works (04/01) 

Road pavement after 1 
year (04/09) 

Transverse crackings 3 3 2 
Break-off spall 2.30 % 1.60 %  
Longitudinal cracks 3 %   
Deformations     
Surface deteriorations, 
crazing 

   

Repair works 1 % 0.80 %  
 
The deflections are practically identical before works (28/100 mm) and after works (39/100 
mm). 
The average evenness note values are about the same before works (3.20) and after works 
(4.60). 
 

16. Rue Sadi Carnot (220 m) 
 
Deteriorations  Road pavement before 

works (03/09) 
Road pavement after 
works (04/01) 

Road pavement after 1 
year (04/09) 

Transverse crackings 8 6 6 
Break-off spall 2.50 % 9.20 %  
Longitudinal cracks 2.90 % 2 % 5 % 
Deformations  12.90 % 16.80 % 17.60 % 
Surface deteriorations, 
crazing 

80.60 % 89.10 % 89.60 % 

Repair works 17.70 % 19.10 % 13.60 % 
 
The deflections are significantly lower before works (22/100 mm) than after works (65/100 
mm). 
The average evenness note values are about the same before works (0.1) and after works 
(1.10). 
 

17. Rue du Maréchal Leclerc (95 m) 
 
Deteriorations  Road pavement before 

works (03/09) 
Road pavement after 
works (04/01) 

Road pavement after 1 
year (04/09) 

Transverse crackings   1 
Break-off spall    
Longitudinal cracks    
Deformations     
Surface deteriorations, 
crazing 

   

Repair works    
 
The deflections are practically identical before works (11/100 mm) and after works (22/100 
mm). 
The average evenness note values are about the same before works (3.80) and after works 
(3.20). 
 



 
18. Rue Colette (85 m) 

 
Deteriorations  Road pavement before 

works (03/09) 
Road pavement after 
works (04/01) 

Road pavement after 1 
year (04/09) 

Transverse crackings 1  1 
Break-off spall    
Longitudinal cracks 9 % 35 % 9 % 
Deformations  60.10 % 19.60 %  
Surface deteriorations, 
crazing 

91.90 % 99 % 67.40 % 

Repair works   19.80 
 
The deflections are significantly higher after works (122/100 mm) than before works (82/100 
mm). 
The average evenness note values are about the same before works (1.30) and after works 
(1.00). 
 

19. Rue Fontaine St Laurent (720 m) 
 
Deteriorations  Road pavement before 

works (03/09) 
Road pavement after 
works (04/01) 

Road pavement after 1 
year (04/09) 

Transverse crackings 6 6 7 
Break-off spall    
Longitudinal cracks 5.20 % 6 %  
Deformations  9.50 % 38.50 %  
Surface deteriorations, 
crazing 

0.50 % 3.30 %  

Repair works 18.50 % 27.40 % 9.60 % 
 
The deflections are practically identical before works (50/100 mm) and after works (61/100 
mm). 
The average evenness note values are about the same before works (1.90) and after works 
(2.40). 
 

20. Rue de la République (610 m) 
 
Deteriorations  Road pavement before 

works (03/09) 
Road pavement after 
works (04/01) 

Road pavement after 1 
year (04/09) 

Transverse crackings 50 39 19 
Break-off spall 15.70 % 10.30 % 8 % 
Longitudinal cracks 32.30 % 23 % 6 % 
Deformations  10.10 % 10.80 %  
Surface deteriorations, 
crazing 

0.80 % 11.80 % 2 % 

Repair works 41.70 % 33.10 % 9 % 
 
The deflections are significantly lower after works (48/100 mm) than before works (67/100 
mm). 
The average evenness note values are about the same before works (2.90) and after works 
(3.00). 
 



 
21. Rue de l’Est (165 m) 

 
Deteriorations  Road pavement before 

works (03/09) 
Road pavement after 
works (04/01) 

Road pavement after 1 
year (04/09) 

Transverse crackings 18 9 2 
Break-off spall    
Longitudinal cracks 19.60 % 2.60 %  
Deformations  0.50 %   
Surface deteriorations, 
crazing 

69.40 % 100 % 63 % 

Repair works 36.10 % 29.90 % 3 % 
 
The deflections are practically identical before works (60/100 mm) and after works (64/100 
mm). 
The average evenness note values are about the same before works (3.00) and after works 
(3.70). 
 

22. Rue Croix Janvier (240 m) 
 
Deteriorations  Road pavement before 

works (03/09) 
Road pavement after 
works (04/01) 

Road pavement after 1 
year (04/09) 

Transverse crackings 57 60 69 
Break-off spall 6 % 5.10 % 17.10 % 
Longitudinal cracks 99.60 % 90.80 % 1 % 
Deformations   1.80 %  
Surface deteriorations, 
crazing 

30.70 % 99.50 % 1.40 % 

Repair works 96.40 % 99 % 16 % 
 
The deflections are practically identical before works (68/100 mm) and after works (62/100 
mm). 
The average evenness note values are about the same before works (3.50) and after works 
(3.90). 
 

23. Synthesis (9,636 m) 
 
Deteriorations  Road pavement before 

works (03/09) 
Road pavement after 
works (04/01) 

Road pavement after 1 
year (04/09) 

Transverse crackings 334 341 269 
Break-off spall 10.70 % 7.70 % 7.62 % 
Longitudinal cracks 23 % 14.10 % 8.41 % 
Deformations  6 % 9.10 % 0.90 % 
Surface deteriorations, 
crazing 

13.30 % 28.90 % 7.88 % 

Repair works 29.50 % 29.20 % 17.33 % 
 
 



II. GLOBAL CONDITIONS OF THE MICRO TRENCHES  
 

1. Rue du Général Binot 1 (450 m) 
 
A few spalled areas and some sinking parts have been recorded although the condition of 
the micro trench is globally good. 
 

2. Rue du Général Binot 2 (710 m) 
 
A few spalled areas have been recorded with a globally medium condition of the micro 
trench.  
 

3. Rue du Général Binot 3 (459 m) 
 
A few spalled areas and some sinking parts have been recorded although the condition of 
the micro trench is globally good. 
 

4. Rue du Général Binot 4 (647 m) 
 
A few spalled areas have been recorded although the condition of the micro trench is globally 
good. 
 

5. Rue de Nabéris (580 m) 
 
A few spalled and crazed areas have been recorded with a globally medium condition of the 
micro trench.  
 

6. RD 243 (1) (440 m) 
 
A few spalled areas have been recorded although the condition of the micro trench is globally 
good. 
 

7. RD 243 (2) (1,0450 m) 
 
A few spalled areas have been recorded with a globally medium condition of the micro 
trench.  
 

8. RD 243 (3) (315 m) 
 
A medium condition of the micro trench is recorded all over the route and there is no 
recorded deterioration. 
 

9. Rue Henri Dunant (420 m) 
 
A good condition of the micro trench is recorded all over the route and there is no recorded 
deterioration. 
 

10. Rue du Colonel Rabier (980 m) 
 
A few spalled areas have been recorded with a globally medium condition of the micro 
trench.  
 

11. Rue Rivière St Agnan (280 m) 
 



A few sinking areas have been recorded with a globally medium condition of the micro 
trench.  
 

12. Rue des trois Ponts (540 m) 
 
A few sinking areas have been recorded with a globally medium condition of the micro 
trench.  
 

13. Rue du 8 mai / Pont de Dahomey (230 m) 
 
A few sinking areas have been recorded with a globally medium condition of the micro 
trench.  
 

14. Rue Victor Hugo 170 m) 
 
A few spalled areas and some sinking parts have been recorded with a globally bad 
condition of the micro trench. 
 

15. Rue Jean Jaurès (120 m) 
 
A few spalled areas have been recorded although the condition of the micro trench is globally 
good. 
 

16. Rue Sadi Carnot (220 m) 
 
A few sinking areas have been recorded with a globally medium condition of the micro 
trench.  
 

17. Rue du Maréchal Leclerc (95 m) 
 
A good condition of the micro trench is recorded all over the route and there is no recorded 
deterioration. 
 

18. Rue Colette (85 m) 
 
A medium condition of the micro trench is recorded all over the route and there is no 
recorded deterioration. 
 

19. Rue Fontaine St Laurent (720 m) 
 
A few sinking areas have been recorded with a globally medium condition of the micro 
trench.  
 

20. Rue de la République (610 m) 
 
A few spalled areas have been recorded although the condition of the micro trench is globally 
good. 
 

21. Rue de l’Est (165 m) 
 
A good condition of the micro trench is recorded all over the route and there is no recorded 
deterioration. 
 

22. Rue Croix Janvier (240 m) 
 



A few spalled areas have been recorded although the condition of the micro trench is globally 
good. 
 
 
III. CONCLUSIONS 
 
The site of Cosne-Cours-sur-Loire has been monitored for a bit more than one year, i.e. 
examination before micro trenching, after 6 months and then one year after completion of the 
works. 
 
The recording performed on the site of Cosne-Cours-sur-Loire meets closely the reality 
because both recordings have been performed on the same lane before and after the micro 
trenching. Accordingly the following remarks have been made:  
 

- stability of the transverse cracks and repairs, which proves the good repeatability of 
the measurements ; 

- reduction in the crazing part and longitudinal cracks which can be explained by the 
fact that the micro trench was made along the road bank, an area which can be 
subject to the occurrence of these two deteriorations ; 

- increase in the deformations and surface deteriorations / break-off, possibly due to 
the micro trenching. 

 
It has been possible to perform the recording of the condition of the micro trenches along 
9,042 m. The results achieved are as follows: 
 

- 57.46 % good 
- 37.80 % medium + 
-   4.27 % medium – 
-   0.47 % deteriorated 

 
Remark! The recording performed after 1 year provides discrepancies and therefore it has 
been taken into account for these conclusions. 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Synthesis map of the examination of micro trenches  
of the site of  Cosne-Cours-sur-Loire 

 
 



Vocabulary 
 
 
 

Overview of the Micro Trenches 
Site of  Cosne-Cours-sur-Loire 

 
Direction Régionale de l’Equipement 
Ile-de-France 
 
Evolution of the longitudinal evenness 
Min. bank evenness 
Max. bank evenness 
Average bank evenness 
September, 2003 without MTR 
November, 2003 with MTR 
 
DETERIORATION 
 
Evolution of the deflections 
Min. bank deflection 
Max. bank deflection 
Average bank deflection 
September, 2003 without MTR 
November, 2003 with MTR 
 
Synthesis of the deteriorations 
 
Faïençage = crazing 
Fissures longitudinales = longitudinal cracks 
Deformations = deformations 
Degrade. Super. Arrachements = surface deteriorations / break-off 
Réparations = repairs 
Ant travaux septembre 2003 = before works September, 2003 
Après travaux, janvier 2004 = after works Januaary, 2004 
 
Percentage of road pavement per deterioration level  
 
Medium + 
Medium –  
Deteriorated 
Good 
 
Surface condition 
Total linear distance: 9,042 m 
Good (5,195 m) 
Deteriorated (43 m) 
Medium + (3,418 m) 
Medium – (386 m) 
 
Echelle de la carte = Scale of the map : 1 cm / 650 m 
 
 
 





 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Route diagrams 
 

_________________________ 
 
 



Vocabulary 
 

FOLLOW-UP OF MICRO TRENCHES 
 

File : 39387 
 

SITE : COSNE-SUR-LOIRE 
 

Street/road: Rue du Gal BINOT (1)  (0 to 450 m)   Scale: 1 cm / 70 m 
 
Repérage  Marking 
Nb fissures number of cracks 
Répar / signif / graves Repair / Signif / very bad 
Fissures transversales transverse cracks 
% long faïencée crazed length % 
Faïençages crazings 
Signif. Very bad / specif. 
% Long. Fissurée Cracked length % 
Fissures longitudinales Longitudinal cracks 
Repair / Signif / very bad / specif. 
% Long. Affaist Sinking length % 
Deformations 
Signif. / very bad /  
% Long. Arrach break-off length % 
Dégrad. Superfic. Surface deterior. 
Arrachements break-offs 
Little / very bad 
% long. Réparée Repaired length % 
Réparations repairs 
½ voie < ½ lane  > ½ lane 
Déflexions Deflections (in mm/100) 
Min/max/Moy Min/Max/Medium 
Uni NBO evenness – Waves Band Notation [WBN] 
Notes Petites Ondes Notes Small Waves 
 
Relevé sans MTR Recording without MTR (September, 2003) 
Dégradations chaussée Pavement deteriorations 
 
Repérage  Marking 
Nb fissures number of cracks 
Répar / signif / graves Repair / Signif / very bad 
Fissures transversales transverse cracks 
% long faïencée crazed length % 
Faïençages crazings 
Signif. Very bad / specif. 
% Long. Fissurée Cracked length % 
Fissures longitudinales Longitudinal cracks 
Repair / Signif / very bad / specif. 
% Long. Affaist Sinking length % 
Deformations 
Signif. / very bad /  
% Long. Arrach break-off length % 
Dégrad. Superfic. Surface deterior. 
Arrachements break-offs 
Little / very bad 
% long. Réparée Repaired length % 
Réparations repairs 
Etat % Long Condition  Length % 
Nb dégrad. Numb. deterior. 
Dégradations Deteriorations 



Déflexions Deflections (in mm/100) 
Min/max/Moy Min/Max/Medium 
Uni NBO evenness – Waves Band Notation [WBN] 
Notes Petites Ondes Notes Small Waves 
Relevé avec MTR Recording with MTR (January, 2004) 
Épaufr. Spall 
 
Relevé à un an recording after one year 
Relevé à deux ans recording after two years 
 



 
 
 
 



 
 
 
 



 
 
 



 

 



 
 
 



 
 
 



 
 
 
 
 
 



 
 



 
 
 



 

 
 
 



 
 
 
 
 



 
 
 



 
 
 
 



 
 
 
 
 
 



 
 
 
 
 



 
 
 
 
 

 



 
 
 



 
 
 



 

 
 
 



 

 
 
 
 
 



 
 
 
 



 
 
 



 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 



 
 
 
 
 
 



 
 
 
 
 
 
 



 
 
 
 
 



 
 
 
 
 
 



 
 
 
 
 



 

 
 
 



 
 
 
 
 



 
 
 
 
 
 



 
 
 
 
 



 
 
 
 



 
 
 
 
 



 
 
 
 
 



 
 
 
 
 



 
 

 
 
 



 
 
 
 
 



 

 
 
 



 
 
 
 
 



 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Portfolio and cross-section profilographs 
 

_____________________________________ 
 
 



Cosne-Cours-sur-Loire 
 

Rue du Général Binot – Urbanized area outlet 
 

Follow-up before works 
Inspection performed in September, 2003 
 
Follow-up after works 
Inspection performed in November, 2003 
 
Follow-up after 1 year 
Inspection performed on September 8, 2004 
 

 
 
 
 
 
 



 
CROSS-SECTION PROFILOGRAM 

 
Departement : COSNE SUR LOIRE (58) Road : Général Binot 
Date of the zero point : 09/09/2003 
Location : in front of the urbanized area outlet sign, 1,854 m away from the beginning 
Axe = Axis 
Tranchée = Trench 
Echelle = Scale 
 

 
 
 



 
Rue du Général Binot – 808 m from the street beginning 

 



CROSS-SECTION PROFILOGRAM 
 

Departement : COSNE SUR LOIRE (58) Road : Général Binot 
Date of the zero point : 09/09/2003 
Location : in front of the PTT pole n° 809475, 808 m away from the beginning 
Axe = Axis 
Tranchée = Trench 
Echelle = Scale 
 



 
 

Rue du Général Binot – PTT pole n° 809466 
 

 



CROSS-SECTION PROFILOGRAM 
 

Departement : COSNE SUR LOIRE (58) Road : Général Binot 
Date of the zero point : 09/09/2003 
Location : in front of the PTT pole n° 809466 
Axe = Axis 
Tranchée = Trench 
Echelle = Scale 
 
 

 



 
Rue de Nabéris – SNCF sign 

 
 



CROSS-SECTION PROFILOGRAM 
 

Departement : COSNE SUR LOIRE (58) Road : rue de Nabéris 
Date of the zero point : 11/20/2003 
Location : in front of the green lamp standard and the SNCF sign, 482 m from the beginning 
Axe = Axis 
Tranchée = Trench 
Echelle = Scale 
 
 



 
Rue de Nabéris – VC n° 3  

 
 



CROSS-SECTION PROFILOGRAM 
 

Departement : COSNE SUR LOIRE (58) Road : rue de Nabéris 
Date of the zero point : 09/09/2003 
Location : in front of the green lamp standard and vc n° 3, 130 m from the beginning of the street 
Axe = Axis 
Tranchée = Trench 
Echelle = Scale 
 



CROSS-SECTION PROFILOGRAM 
 

Departement : COSNE SUR LOIRE (58) Road : RD 243 
Date of the zero point : 09/09/2003 
Location : in front of the cross-road sign, 370 m from the beginning of the street 
Axe = Axis 
Tranchée = Trench 
Echelle = Scale 
 



 
RD 243 – in front of the EDF sign 

 
 



CROSS-SECTION PROFILOGRAM 
 

Departement : COSNE SUR LOIRE (58) Road : RD 243 
Date of the zero point : 09/09/2003 
Location : in front of the EDF sign at PR 30, 1,200 m from the beginning of the street 
Axe = Axis 
Tranchée = Trench 
Echelle = Scale 



RD 243 – in front of the cross-road sign 
 
 



 
Rue Henri Dunant 

 

 
 



 
 

Rue du Colonel Rabier – in front of the secondary school 
 
 
 



CROSS-SECTION PROFILOGRAM 
 

Departement : COSNE SUR LOIRE (58) Road : Colonel RABIER 
Date of the zero point : 09/09/2003 
Location : in front of the lamp standard and the school, 210 m from the beginning of the street 
Axe = Axis 
Tranchée = Trench 
Echelle = Scale 



Rue du Colonel Rabier – 850 m from the beginning of the street 
 
 
 



CROSS-SECTION PROFILOGRAM 
 

Departement : COSNE SUR LOIRE (58) Road : Colonel RABIER 
Date of the zero point : 09/09/2003 
Location : in front of the lamp standard n° 47, 850  m from the beginning of the street 
Axe = Axis 
Tranchée = Trench 
Echelle = Scale 
 



 
Rue des rivières de St Agnan 

 
 

 



CROSS-SECTION PROFILOGRAM 
 

Departement : COSNE SUR LOIRE (58) Road : St AGNAN 
Date of the zero point : 09/09/2003 
Location : in front of the EDF pole near the wash house, 150 m from the beginning of the street 
Axe = Axis 
Tranchée = Trench 
Echelle = Scale 
 



 
Rue 3 Ponts 

 
 
 



CROSS-SECTION PROFILOGRAM 
 

Departement : COSNE SUR LOIRE (58) Road : rue des Trois Ponts 
Date of the zero point : 09/09/2003 
Location : in front of the lamp standard between the first and the second bridges, 350 m from the 
beginning of the street 
Axe = Axis 
Tranchée = Trench 
Echelle = Scale 

 



Rue du 8 mai – Pont de Dahomey 
 
 
 



CROSS-SECTION PROFILOGRAM 
 

Departement : COSNE SUR LOIRE (58) Road : rue du 8 mai – Pont Dahomey 
Date of the zero point : 09/08/2004 
Location : in front of the EDF pole n° p417, 50 m f rom the beginning of the street 
Axe = Axis 
Tranchée = Trench 
Echelle = Scale 
 



Rue Victor Hugo 
 
 
 



CROSS-SECTION PROFILOGRAM 
 

Departement : COSNE SUR LOIRE (58) Road : rue Victor Hugo 
Date of the zero point : 11/20/2003 
Location : in front of the third lamp standard, 120 m from the beginning of the street 
Axe = Axis 
Tranchée = Trench 
Echelle = Scale 
 

 



Rue Jean Jaurès 
 
 

 
 



CROSS-SECTION PROFILOGRAM 
 

Departement : COSNE SUR LOIRE (58) Road : rue Jean Jaurès 
Date of the zero point : 11/20/2003 
Location : in front of the second pole, 65 m from the beginning of the street 
Axe = Axis 
Tranchée = Trench 
Echelle = Scale 
 

 



Rue Sadi Carnot 

 
 
 



CROSS-SECTION PROFILOGRAM 
 

Departement : COSNE SUR LOIRE (58) Road : rue Sadi Carnot 
Date of the zero point : 11/20/2003 
Location : in front of the PTT pole n° 12, 100 m fr om the beginning of the street 
Axe = Axis 
Tranchée = Trench 
Echelle = Scale 
 

 



Rue du Maréchal Leclerc 
 
 
 



CROSS-SECTION PROFILOGRAM 
 

Departement : COSNE SUR LOIRE (58) Road : rue du Maréchal Leclerc 
Date of the zero point : 11/20/2003 
Location : in front of the Police Nationale sign 
Axe = Axis 
Tranchée = Trench 
Echelle = Scale 
 

 
 



Rue Colette 
 
 
 



CROSS-SECTION PROFILOGRAM 
 

Departement : COSNE SUR LOIRE (58) Road : rue Colette 
Date of the zero point : 11/20/2003 
Location : at the first lamp standard, 25 m from the beginning of the street 
Axe = Axis 
Tranchée = Trench 
Echelle = Scale 
 



Rue de la Fontaine St Laurent, 100 m from the beginning of the street 
 
 
 



CROSS-SECTION PROFILOGRAM 
 

Departement : COSNE SUR LOIRE (58) Road : rue de la Fontaine St Laurent 
Date of the zero point : 09/09/2003 
Location : in front of the PTT pole n° 12, 100 m fr om the beginning of the street 
Axe = Axis 
Tranchée = Trench 
Echelle = Scale 
 

 



Rue de la Fontaine St Laurent, 400 m from the beginning of the street 
 

 
 
 



CROSS-SECTION PROFILOGRAM 
 

Departement : COSNE SUR LOIRE (58) Road : rue de la Fontaine St Laurent 
Date of the zero point : 09/09/2003 
Location : 400 m from the beginning of the street 
Axe = Axis 
Tranchée = Trench 
Echelle = Scale 
 



Boulevard de la République – in front of the Gendarmerie 
 
 

 
 
 
 
 
 



CROSS-SECTION PROFILOGRAM 
 

Departement : COSNE SUR LOIRE (58) Road : Bd de la République 
Date of the zero point : 11/20/2003 
Location : in front of the Gendarmerie at the cross walk 
Axe = Axis 
Tranchée = Trench 
Echelle = Scale 
 

 



Boulevard de la République – in front of the Maison des associations 
 
 
 



CROSS-SECTION PROFILOGRAM 
 

Departement : COSNE SUR LOIRE (58) Road : Bd de la République 
Date of the zero point : 11/20/2003 
Location : in front of the Maison des associations 
Axe = Axis 
Tranchée = Trench 
Echelle = Scale 
 



Rue de l’Est 
 
 

 



CROSS-SECTION PROFILOGRAM 
 

Departement : COSNE SUR LOIRE (58) Road : rue de l’Est 
Date of the zero point : 09/09/2003 
Location : in front of the pole 2512, 108 m from the beginning of the street 
Axe = Axis 
Tranchée = Trench 
Echelle = Scale 
 



Rue Croix Janvier 
 
 
 



CROSS-SECTION PROFILOGRAM 
 

Departement : COSNE SUR LOIRE (58) Road : rue de l’Est 
Date of the zero point : 09/09/2003 
Location : in front of the PTT pole n° 808414, 195 m from the beginning of the street 
Axe = Axis 
Tranchée = Trench 
Echelle = Scale 
 

 
 
 
 
 
 
 


