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1. INTRODUCTION

A major road widening project requires constructing nine link roads. The design traffic flows were obtained from revised forecast traffic produced by a traffic consultant. The forecast traffic flow was based on the Average Annual Daily Traffic  in  2015  with  percentage  of  Heavy  Goods  Vehicles  (HGV). The geotechnical report confirmed that subgrade material is expected to be “chalk” and in situ CBR testing indicated that CBR, would be adequate  for  design.  The  design  options  are  expected  to  reflect  adequate consideration  on  sustainability  to  meet  key  policies  on  sustainable  infrastructure development.

2. DESIGN TRAFFIC

The design traffic is the commercial vehicle loading over the design period expressed as the number of equivalent standard (80kN) axles. 
Its  calculated using the commercial vehicle flow F, traffic growth G and wear factors W, design period Y (generally adopted 40 years) and Percentage of vehicles in the heaviest loaded lane P.
To determine the design traffic, the AADF of commercial vehicles per day (cv/d) in one direction, at scheme opening (or for existing road schemes, the current flow) and the proportion in the OGV2 category shall be used.

With %HGV and AADT we estimate  HGV,  using figure 2.1 we estimate OGV2, the different beetwen HGV and OGV2 will be OGV1 + PSV. 
According to clause 3.13 and 3.14 if a 40 year future design is chosen as it has been proven more economical for structural maitanance and therefore reducing total life cost
With the figure 2.3 and table 2.3 we obtain Growth Factor G and Wear Factor F for a new road.

	
	G
	W

	OGV1 + PSV
	1.19
	1

	OGV2
	1.67
	4.4



For the Percentage of vehicles in the heaviest loaded lane P   figure 2.5.
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With the following equation we obtain the weighted anual traffic for OGV2 and OGV1 + PSV.

T = 365×F×Y×G×W×P×10-6 msa

Finally, the Design Traffic (T) will be:

Design Traffic (T) = Total Weighted Annual Traffic ×Y×P








	Type of road
	AADT 2015
	HGV
	OVG2
	OVG1+PSV
	Percentage of vehicles in the heaviest loaded lane (P)
	Weighted Annual Traffic
	Total Weight Traffic
	Design Traffic (Ti,msa)

	
	
	
	
	
	
	OVG2
	OVG1+PSV
	
	

	DC
	11455
	2864
	1776
	1088
	88%
	5
	0
	5
	184

	SC
	9455
	1229
	565
	664
	100%
	2
	0
	2
	72

	SC
	14955
	1645
	839
	806
	100%
	2
	0
	3
	104

	DC
	74455
	8562
	7021
	1541
	74%
	19
	1
	20
	577

	DC
	75455
	8677
	7202
	1475
	74%
	19
	1
	20
	591

	SC
	18045
	1985
	1072
	913
	100%
	3
	0
	3
	131

	DC
	18955
	2843
	1763
	1080
	88%
	5
	0
	5
	183

	DC
	25225
	4288
	3002
	1286
	83%
	8
	1
	9
	286

	SC
	5799
	638
	211
	427
	100%
	1
	0
	1
	30

	SC
	13955
	1535
	768
	768
	100%
	2
	0
	2
	96

	DC
	24555
	3683
	2431
	1252
	85%
	7
	1
	7
	240

	DC
	72455
	8405
	6892
	1513
	75%
	18
	1
	19
	574

	DC
	65455
	11127
	9347
	1780
	62%
	25
	1
	26
	641




3. FOUNDATION DESIGN

Method used is restricted foundation design (only method used).
The four Foundation Classes are defined by the Foundation Surface Modulus value E.
Class 1 ≥ 50MPa
Class 2 ≥ 100MPa
Class 3 ≥ 200MPa
Class 4 ≥ 400MPa

E = 17.6 (CBR)0.64 MPa

Using figure 3.1 and 3.2 we select the layer thickness of the sub - base. In the next table we can see a recap.



	Road
	CBR %
	Modulus (E, MPa)
	Foundation class
	Sub-base (mm)
	Capping (mm)
	Foundation class chosen for design
	Sub-base (mm) for design

	A
	15
	100
	2
	200
	150
	3
	200

	B
	15
	100
	2
	200
	150
	3
	200

	
	15
	100
	2
	200
	150
	3
	200

	C
	10
	77
	1
	N/A
	270
	3
	210

	
	10
	77
	1
	N/A
	270
	3
	210

	D
	3
	36
	1
	N/A
	N/A
	3
	320

	E
	10
	77
	1
	N/A
	270
	3
	210

	
	10
	77
	1
	N/A
	270
	3
	210

	F
	3
	36
	1
	N/A
	N/A
	3
	320

	G
	15
	100
	2
	200
	150
	3
	200

	H
	15
	100
	2
	200
	150
	3
	200

	M
	15
	100
	2
	200
	150
	3
	200

	
	15
	100
	2
	200
	150
	3
	200




We chose class 3 for all the roads. According to clause 3.12 foundation class 1 is not permitted for use due to the fact that the design traffic exceeds 20 msa for each road. This is because of the increased likelihood of damage during construction. Foundation class 2 can be considered for foundation design as it satisfies the foundation surface modulus stated in clause 1.3 (Class 2 ≥ 100MPa) although it does not provide a safety tolerance and therefore for the following reasons foundation class 3 is used. 
Although foundation class 3 its economically sustainable, it has been widely accepted that maintenance association is more substantial then the initial investment and therefore adopting the conservative approach is profound by choosing foundation class 3 for design. such approach may cause high initial investment. However the maintenance cost may be reduced. Furthermore foundation class 3 is used on all roads for the continents of future road work.
In the event additional road work is required traffic can be safely diverted into the next lane and therefore can be completed at least destruction to the services. Nevertheless this increases the level of efficiency of Europe construction phase as one type of material phase.   
	
4. PAVEMENT DESIGN

For the paviment design CRCP or CRCB options must be considered where the design traffic loading exceeds 30 msa, especially where the advantages of lower maintenance throughout the design life may be worthwhile.
We have used 4.5 Mpa flexural strength concrete because it covers a wide range (provide the thinkness of slab required), however for high traffic desgin the thinkess is greater efficiency and convinience of construction, thick slab may well impose problems with compaction, shrikage. Advantage of low flecural strength is there is less effect of hydration hence will not cause problems with chalk extra. 
Chalk under pavement may dissolve cause cracks due to settlement, hence the permeability of pavement must be reduced and no to high as slight settlmenet will impose internal stress causing cracks as its too rigid.

The next table was completed with data from Figures 2.1 and 2.2.


	
	
	
	
	
	
	
	
	4.5 Mpa flexural strength concrete

	Road
	Design Traffic (Ti,msa)
	Foundation class
	Asphalt Standard Material Grade
	Thickness of slab (t, mm)
	Reinforcement bar spacing CRCP (mm)
	Reinforcement bar spacing CRCB (mm)

	
	
	
	DBM50
	HDM50
	EME2
	CRCP
	CRCB
	
	

	A
	184
	3
	320
	320
	260
	260
	310
	129
	91

	B
	72
	3
	320
	320
	260
	N/A
	250
	N/A
	113

	
	104
	3
	320
	320
	260
	N/A
	270
	N/A
	105

	C
	577
	3
	320
	320
	260
	310
	350
	108
	81

	
	591
	3
	320
	320
	260
	310
	350
	108
	81

	D
	131
	3
	320
	320
	260
	240
	290
	140
	97

	E
	183
	3
	320
	320
	260
	260
	310
	129
	91

	
	286
	3
	320
	320
	260
	290
	330
	116
	86

	F
	30
	3
	280
	280
	230
	N/A
	N/A
	N/A
	N/A

	G
	96
	3
	310
	310
	260
	N/A
	270
	N/A
	105

	H
	240
	3
	320
	320
	260
	280
	320
	120
	88

	M
	574
	3
	320
	320
	260
	310
	350
	108
	81

	
	641
	3
	320
	320
	260
	310
	350
	108
	81



All values rounded up to nearest 10 with accordance to notes at figure 2.1.
In accordance with clause 6 and 7 from figure 2.2, CRCP was added 30 mm and CRCB 100 mm. Diameter of reinforced bar used for CRCP and CRCB was 12 mm  and 16 mm.




4.1. [bookmark: _GoBack]INDIVIDUAL LAYER DESIGN OPTIONS


Road A
	Material
	Thickness of Slab (mm)
	Surface Course, TWC (32mm Agg)
	Binder  (32mm Agg)
	Upper Base (32mm Agg)
	Base (32mm Agg)
	Lower Base (32mm Agg)

	DBM50
	320
	35
	65
	100
	
	120

	HDM50
	320
	35
	65
	100
	
	120

	EME2
	260
	35
	55
	80
	
	90

	CRCP
	260
	35
	55
	80
	
	90

	CRCB
	310
	35
	65
	100
	
	110



Road B
	Material
	Thickness of Slab (mm)
	Surface Course, TWC (32mm Agg)
	Binder  (32mm Agg)
	Upper Base (32mm Agg)
	Base (32mm Agg)
	Lower Base (32mm Agg)

	DBM50
	320
	35
	65
	100
	
	120

	HDM50
	320
	35
	65
	100
	
	120

	EME2
	260
	35
	55
	80
	
	90

	CRCP
	N/A

	CRCB
	270
	35
	55
	90
	
	90



Road C
	Material
	Thickness of Slab (mm)
	Surface Course, TWC (32mm Agg)
	Binder  (32mm Agg)
	Upper Base (32mm Agg)
	Base (32mm Agg)
	Lower Base (32mm Agg)

	DBM50
	320
	35
	65
	100
	
	120

	HDM50
	320
	35
	65
	100
	
	120

	EME2
	260
	35
	55
	80
	
	90

	CRCP
	310
	35
	65
	100
	
	110

	CRCB
	350
	35
	65
	120
	
	130



Road D
	Material
	Thickness of Slab (mm)
	Surface Course, TWC (32mm Agg)
	Binder  (32mm Agg)
	Upper Base (32mm Agg)
	Base (32mm Agg)
	Lower Base (32mm Agg)

	DBM50
	320
	35
	65
	100
	
	120

	HDM50
	320
	35
	65
	100
	
	120

	EME2
	260
	35
	55
	80
	
	90

	CRCP
	240
	35
	75
	
	130
	

	CRCB
	290
	35
	55
	100
	
	100



Road E
	Material
	Thickness of Slab (mm)
	Surface Course, TWC (32mm Agg)
	Binder  (32mm Agg)
	Upper Base (32mm Agg)
	Base (32mm Agg)
	Lower Base (32mm Agg)

	DBM50
	320
	35
	65
	100
	
	120

	HDM50
	320
	35
	65
	100
	
	120

	EME2
	260
	35
	55
	80
	
	90

	CRCP
	290
	35
	55
	100
	
	100

	CRCB
	330
	35
	65
	100
	
	130



Road F
	Material
	Thickness of Slab (mm)
	Surface Course, TWC (32mm Agg)
	Binder  (32mm Agg)
	Upper Base (32mm Agg)
	Base (32mm Agg)
	Lower Base (32mm Agg)

	DBM50
	320
	35
	65
	100
	
	120

	HDM50
	320
	35
	65
	100
	
	120

	EME2
	260
	35
	55
	80
	
	90

	CRCP
	290
	35
	55
	100
	
	100

	CRCB
	330
	35
	65
	100
	
	130



Road G
	Material
	Thickness of Slab (mm)
	Surface Course, TWC (32mm Agg)
	Binder  (32mm Agg)
	Upper Base (32mm Agg)
	Base (32mm Agg)
	Lower Base (32mm Agg)

	DBM50
	310
	35
	65
	100
	
	110

	HDM50
	310
	35
	65
	100
	
	110

	EME2
	260
	35
	55
	80
	
	90

	CRCP
	N/A

	CRCB
	270
	35
	55
	90
	
	90





Road H
	Material
	Thickness of Slab (mm)
	Surface Course, TWC (32mm Agg)
	Binder  (32mm Agg)
	Upper Base (32mm Agg)
	Base (32mm Agg)
	Lower Base (32mm Agg)

	DBM50
	320
	35
	65
	100
	
	120

	HDM50
	320
	35
	65
	100
	
	120

	EME2
	260
	35
	55
	80
	
	90

	CRCP
	280
	35
	55
	90
	
	100

	CRCB
	320
	35
	65
	100
	
	120



Road M
	Material
	Thickness of Slab (mm)
	Surface Course, TWC (32mm Agg)
	Binder  (32mm Agg)
	Upper Base (32mm Agg)
	Base (32mm Agg)
	Lower Base (32mm Agg)

	DBM50
	320
	35
	65
	100
	
	120

	HDM50
	320
	35
	65
	100
	
	120

	EME2
	260
	35
	55
	80
	
	90

	CRCP
	310
	35
	65
	100
	
	110

	CRCB
	350
	35
	65
	120
	
	130





5. SURFACE PROPERTIES


This section provides a summary of surfacing options available for use on both flexible and rigid pavements and advises on current requirements for surfacings according to the document HD36/06.
This part also details the requirements for aggregates to ensure that satisfactory skidding resistance is provided on roads.





	Road
	Site Category
	Site description
	IL
	Minimum PSV
	Max AAV for exposed aggregate concrete surfacing

	Road A
	B2
	Dual carriageways where some braking regularly occurs (eg. on 300m approach to an off-slip)
	0.35
	60
	12

	
	
	
	0.4
	68+
	

	Road B
	C
	Single carriageways where traffic is generally free-flowing on a relatively straight line
	0.35
	55
	14

	
	
	
	0.4
	65
	

	
	
	
	0.45
	68+
	

	Road C
	B2
	Dual carriageways where some braking regularly occurs (eg. on 300m approach to an off-slip)
	0.35
	65
	12

	
	
	
	0.4
	68+
	

	Road D
	C
	Single carriageways where traffic is generally free-flowing on a relatively straight line
	0.35
	55
	14

	
	
	
	0.4
	65
	

	
	
	
	0.45
	68+
	

	Road E
	B2
	Dual carriageways where some braking regularly occurs (eg. on 300m approach to an off-slip)
	0.35
	65
	12

	
	
	
	0.4
	68+
	

	Road F
	Q
	Approaches to pedestrian crossings and other high risk situations
	0.45
	65
	16

	
	
	
	0.5
	65
	

	
	
	
	0.55
	HFS
	

	Road G
	Q
	Approaches to pedestrian crossings and other high risk situations
	0.45
	68+
	14

	
	
	
	0.5
	68+
	

	
	
	
	0.55
	HFS
	

	Road H
	B1
	Dual carriageways where some braking regularly free-flowing on a relatively straight line
	0
	55
	12

	
	
	
	0.35
	60
	

	
	
	
	0.4
	65
	

	Road M
	B1
	Dual carriageways where some braking regularly free-flowing on a relatively straight line
	0
	65
	12

	
	
	
	0.35
	65
	

	
	
	
	0.4
	68+
	













6. SUSTAINABILITY

This part gives guidance to design organisations on conservation techniques and the use of secondary and recycled materials that are currently permitted in the Specification (MCHW 1) and in the earthworks, drainage and pavement construction parts of the Design Manual for Roads and Bridges.
Suitable materials may be those reclaimed from roads during reconstruction, from residues of industrial processes including mining, and from the demolition of other construction projects. Such materials may provide good value for money, can also be an effective strategy for reducing the demand for primary aggregates.
The conservation of existing pavements and the use of secondary and recycled materials helps to reduce the impact on the environment by reducing the extraction of primary aggregates and at the same time reduces the amount of waste being generated.


[image: ]

This table illustrates that all the secondary and recycled materials listed can be suitable in one form or another for inclusion in drainage work or earthworks or foundations or pavements, providing always that they comply with the requirements of the Specification (MCHW 1).

7. APENDIX


	Type of road
	AADT 2015
	HGV
	OVG2
	OVG1+PSV
	Percentage of vehicles in the heaviest loaded lane (P)
	Weighted Annual Traffic
	Total Weight Traffic
	Design Traffic (Ti,msa)

	
	
	
	
	
	
	OVG2
	OVG1+PSV
	
	

	DC
	11455
	2864
	1776
	1088
	88%
	5
	0
	5
	184

	SC
	9455
	1229
	565
	664
	100%
	2
	0
	2
	72

	SC
	14955
	1645
	839
	806
	100%
	2
	0
	3
	104

	DC
	74455
	8562
	7021
	1541
	74%
	19
	1
	20
	577

	DC
	75455
	8677
	7202
	1475
	74%
	19
	1
	20
	591

	SC
	18045
	1985
	1072
	913
	100%
	3
	0
	3
	131

	DC
	18955
	2843
	1763
	1080
	88%
	5
	0
	5
	183

	DC
	25225
	4288
	3002
	1286
	83%
	8
	1
	9
	286

	SC
	5799
	638
	211
	427
	100%
	1
	0
	1
	30

	SC
	13955
	1535
	768
	768
	100%
	2
	0
	2
	96

	DC
	24555
	3683
	2431
	1252
	85%
	7
	1
	7
	240

	DC
	72455
	8405
	6892
	1513
	75%
	18
	1
	19
	574

	DC
	65455
	11127
	9347
	1780
	62%
	25
	1
	26
	641




	Road
	CBR %
	Modulus (E, MPa)
	Foundation class
	Sub-base (mm)
	Capping (mm)
	Foundation class chosen for design
	Sub-base (mm) for design

	A
	15
	100
	2
	200
	150
	3
	200

	B
	15
	100
	2
	200
	150
	3
	200

	
	15
	100
	2
	200
	150
	3
	200

	C
	10
	77
	1
	N/A
	270
	3
	210

	
	10
	77
	1
	N/A
	270
	3
	210

	D
	3
	36
	1
	N/A
	N/A
	3
	320

	E
	10
	77
	1
	N/A
	270
	3
	210

	
	10
	77
	1
	N/A
	270
	3
	210

	F
	3
	36
	1
	N/A
	N/A
	3
	320

	G
	15
	100
	2
	200
	150
	3
	200

	H
	15
	100
	2
	200
	150
	3
	200

	M
	15
	100
	2
	200
	150
	3
	200

	
	15
	100
	2
	200
	150
	3
	200



	
	
	
	
	
	
	
	
	4.5Mpa flexural strength concrete

	Road
	Design Traffic (Ti,msa)
	Foundation class
	Asphalt Standard Material Grade
	Thickness of slab (t, mm)
	Reinforcement bar spacing CRCP (mm)
	Reinforcement bar spacing CRCB (mm)

	
	
	
	DBM50
	HDM50
	EME2
	CRCP
	CRCB
	
	

	A
	184
	3
	320
	320
	260
	260
	310
	129
	91

	B
	72
	3
	320
	320
	260
	N/A
	250
	N/A
	113

	
	104
	3
	320
	320
	260
	N/A
	270
	N/A
	105

	C
	577
	3
	320
	320
	260
	310
	350
	108
	81

	
	591
	3
	320
	320
	260
	310
	350
	108
	81

	D
	131
	3
	320
	320
	260
	240
	290
	140
	97

	E
	183
	3
	320
	320
	260
	260
	310
	129
	91

	
	286
	3
	320
	320
	260
	290
	330
	116
	86

	F
	30
	3
	280
	280
	230
	N/A
	N/A
	N/A
	N/A

	G
	96
	3
	310
	310
	260
	N/A
	270
	N/A
	105

	H
	240
	3
	320
	320
	260
	280
	320
	120
	88

	M
	574
	3
	320
	320
	260
	310
	350
	108
	81

	
	641
	3
	320
	320
	260
	310
	350
	108
	81





Road A
	Material
	Thickness of Slab (mm)
	Surface Course, TWC (32mm Agg)
	Binder  (32mm Agg)
	Upper Base (32mm Agg)
	Base (32mm Agg)
	Lower Base (32mm Agg)

	DBM50
	320
	35
	65
	100
	
	120

	HDM50
	320
	35
	65
	100
	
	120

	EME2
	260
	35
	55
	80
	
	90

	CRCP
	260
	35
	55
	80
	
	90

	CRCB
	310
	35
	65
	100
	
	110



Road B
	Material
	Thickness of Slab (mm)
	Surface Course, TWC (32mm Agg)
	Binder  (32mm Agg)
	Upper Base (32mm Agg)
	Base (32mm Agg)
	Lower Base (32mm Agg)

	DBM50
	320
	35
	65
	100
	
	120

	HDM50
	320
	35
	65
	100
	
	120

	EME2
	260
	35
	55
	80
	
	90

	CRCP
	N/A

	CRCB
	270
	35
	55
	90
	
	90



Road C
	Material
	Thickness of Slab (mm)
	Surface Course, TWC (32mm Agg)
	Binder  (32mm Agg)
	Upper Base (32mm Agg)
	Base (32mm Agg)
	Lower Base (32mm Agg)

	DBM50
	320
	35
	65
	100
	
	120

	HDM50
	320
	35
	65
	100
	
	120

	EME2
	260
	35
	55
	80
	
	90

	CRCP
	310
	35
	65
	100
	
	110

	CRCB
	350
	35
	65
	120
	
	130



Road D
	Material
	Thickness of Slab (mm)
	Surface Course, TWC (32mm Agg)
	Binder  (32mm Agg)
	Upper Base (32mm Agg)
	Base (32mm Agg)
	Lower Base (32mm Agg)

	DBM50
	320
	35
	65
	100
	
	120

	HDM50
	320
	35
	65
	100
	
	120

	EME2
	260
	35
	55
	80
	
	90

	CRCP
	240
	35
	75
	
	130
	

	CRCB
	290
	35
	55
	100
	
	100



Road E
	Material
	Thickness of Slab (mm)
	Surface Course, TWC (32mm Agg)
	Binder  (32mm Agg)
	Upper Base (32mm Agg)
	Base (32mm Agg)
	Lower Base (32mm Agg)

	DBM50
	320
	35
	65
	100
	
	120

	HDM50
	320
	35
	65
	100
	
	120

	EME2
	260
	35
	55
	80
	
	90

	CRCP
	290
	35
	55
	100
	
	100

	CRCB
	330
	35
	65
	100
	
	130



Road F
	Material
	Thickness of Slab (mm)
	Surface Course, TWC (32mm Agg)
	Binder  (32mm Agg)
	Upper Base (32mm Agg)
	Base (32mm Agg)
	Lower Base (32mm Agg)

	DBM50
	320
	35
	65
	100
	
	120

	HDM50
	320
	35
	65
	100
	
	120

	EME2
	260
	35
	55
	80
	
	90

	CRCP
	290
	35
	55
	100
	
	100

	CRCB
	330
	35
	65
	100
	
	130



Road G
	Material
	Thickness of Slab (mm)
	Surface Course, TWC (32mm Agg)
	Binder  (32mm Agg)
	Upper Base (32mm Agg)
	Base (32mm Agg)
	Lower Base (32mm Agg)

	DBM50
	310
	35
	65
	100
	
	110

	HDM50
	310
	35
	65
	100
	
	110

	EME2
	260
	35
	55
	80
	
	90

	CRCP
	N/A

	CRCB
	270
	35
	55
	90
	
	90



Road H
	Material
	Thickness of Slab (mm)
	Surface Course, TWC (32mm Agg)
	Binder  (32mm Agg)
	Upper Base (32mm Agg)
	Base (32mm Agg)
	Lower Base (32mm Agg)

	DBM50
	320
	35
	65
	100
	
	120

	HDM50
	320
	35
	65
	100
	
	120

	EME2
	260
	35
	55
	80
	
	90

	CRCP
	280
	35
	55
	90
	
	100

	CRCB
	320
	35
	65
	100
	
	120



Road M
	Material
	Thickness of Slab (mm)
	Surface Course, TWC (32mm Agg)
	Binder  (32mm Agg)
	Upper Base (32mm Agg)
	Base (32mm Agg)
	Lower Base (32mm Agg)

	DBM50
	320
	35
	65
	100
	
	120

	HDM50
	320
	35
	65
	100
	
	120

	EME2
	260
	35
	55
	80
	
	90

	CRCP
	310
	35
	65
	100
	
	110

	CRCB
	350
	35
	65
	120
	
	130











	Road
	Site Category
	Site description
	IL
	Minimum PSV
	Max AAV for exposed aggregate concrete surfacing

	Road A
	B2
	Dual carriageways where some braking regularly occurs (eg. on 300m approach to an off-slip)
	0.35
	60
	12

	
	
	
	0.4
	68+
	

	Road B
	C
	Single carriageways where traffic is generally free-flowing on a relatively straight line
	0.35
	55
	14

	
	
	
	0.4
	65
	

	
	
	
	0.45
	68+
	

	Road C
	B2
	Dual carriageways where some braking regularly occurs (eg. on 300m approach to an off-slip)
	0.35
	65
	12

	
	
	
	0.4
	68+
	

	Road D
	C
	Single carriageways where traffic is generally free-flowing on a relatively straight line
	0.35
	55
	14

	
	
	
	0.4
	65
	

	
	
	
	0.45
	68+
	

	Road E
	B2
	Dual carriageways where some braking regularly occurs (eg. on 300m approach to an off-slip)
	0.35
	65
	12

	
	
	
	0.4
	68+
	

	Road F
	Q
	Approaches to pedestrian crossings and other high risk situations
	0.45
	65
	16

	
	
	
	0.5
	65
	

	
	
	
	0.55
	HFS
	

	Road G
	Q
	Approaches to pedestrian crossings and other high risk situations
	0.45
	68+
	14

	
	
	
	0.5
	68+
	

	
	
	
	0.55
	HFS
	

	Road H
	B1
	Dual carriageways where some braking regularly free-flowing on a relatively straight line
	0
	55
	12

	
	
	
	0.35
	60
	

	
	
	
	0.4
	65
	

	Road M
	B1
	Dual carriageways where some braking regularly free-flowing on a relatively straight line
	0
	65
	12

	
	
	
	0.35
	65
	

	
	
	
	0.4
	68+
	














	Schedule 1: Permitted Pavement Options

	Area
	General Requirements
	Permitted Pavement Options

	
	
	DBM50
	HDM50
	EME2
	CRCP
	CRCB

	40 year design life
	Schedule 2
	
	
	
	
	

	Road A
	
	320
	320
	260
	260
	310

	Road B
	
	320
	320
	260
	
	270

	Road C
	
	320
	320
	260
	310
	350

	Road D
	
	320
	320
	260
	240
	290

	Road E
	
	320
	320
	260
	290
	330

	Road F
	
	280
	280
	230
	
	

	Road G
	
	310
	310
	260
	
	270

	Road H
	
	320
	320
	260
	280
	320

	Road M
	
	320
	320
	260
	310
	350




	Schedule 2: General Requirments

	Grid for Checking surface levels of pavement course (702.4)
	Longitudinal dimension
	10m

	
	Transverse dimension
	2m

	Surface regularity (702.5 Table 7/2)
	Category of road
	A

	Interval for measurement of longitudinal regularity (702.7)
	Every 300m

	Interval for measurement of transverse regularity (702.8)
	Every 50m

	Whether surface texture is required (921.2)
	Yes

	Whether measurement of surface texture is required (1044.27)

Average:
Maximum:
Minimum:
	No













	Schedule 3: Permitted Construction Materials for Road M

	Pavement
	Pavement Option- DBM50 (320mm)
	Pavement Option- HDM50 (320mm)
	Pavement Option- EME2 (260mm)
	Pavement Option- CRCP (310mm)
	Pavement Option- CRCB (350mm)

	
	Material Ref.
	Thickness (mm)
	Material Ref.
	Thickness (mm)
	Material Ref.
	Thickness (mm)
	Material Ref.
	Thickness (mm)
	Material Ref.
	Thickness (mm)

	Surface Treatment
	
	
	
	
	
	
	
	
	
	

	Surface Course
	SC1
	35
	SC1
	35
	SC1
	35
	SC1
	35
	SC1
	35

	Binder Course
	BC1
	65
	BC1
	65
	BC1
	55
	BC1
	65
	BC1
	65

	Upper Base
	UB1
	100
	UB1
	100
	UB1
	80
	UB1
	100
	UB1
	120

	Base
	
	
	
	
	
	
	
	
	
	

	Lower Base
	LB1
	120
	LB1
	120
	LB1
	90
	LB1
	110
	LB1
	130

	Sub-base
	SB1
	200
	SB1
	200
	SB1
	200
	SB1
	200
	SB1
	200

	(Other- e.g. regulating)
	
	
	
	
	
	
	
	
	
	

	Total Thickness (mm)
	
	520
	
	520
	
	460
	
	510
	
	550

	Capping is not required as described in Appendix 6/7.
	Refer to 'Pavement Foundation Design Schedule'




	Schedule 4: General Requirements for Construction Materials

	Clause
	Requirement

	821.1 and 821.5
	Requirements for cement bound granular mixtures A (CBGM A).

	813.17
	CBGM shall not be trafficked for 7 days.

	901.2 and 942.5
	Bituminous mixtures shall be produced in plants that are registered to the BS EN ISO 9001 ‘Sector Scheme 14 for the Production of Asphalt Mixes’ and Requirements for thin Surface Course Systems

	1001
	Concrete in rigid or rigid composite pavements shall be one of the classes given in Table 10/1, in accordance with the pavement design alternatives permitted in Appendix 7/1

	1007
	Requirements for Separation and Waterproof Membranes

	1028
	Requirements for trial lenght






	Schedule 5: Requirements for Construction Materials

	Material Ref
	Clause
	Description
	Requirement

	SB 1
	821
	Cement Bound Granular
  Mixtures A & B
	
Cement bound shall comply with BS EN 14227-1.  Aggregate shall comply with the requirements of Clause 820 and shall have a combinedgrading that complies with Envelope A from 
BS EN 14227-1. 

The strength after immersion shall be at least
80% of the non-immersed strength.


	UB 1 B1 LB 1
	930
	EME2 Base and Binder Course Asphalt Concrete
	
Concrete shall conform to BS EN 13108-1. EME2 mixtures, otherwise conforming to 
BS EN 13108-1 and the detailed requirements of  BSI PD 6691 Annex B.


	BC 1
	830
	 Fly Ash Bound Mixture 1 (FABM 1) and Hydraulic Road
Binder Bound Mixture 1 (HRBBM1)
	
The mixture shall comply with the requirements of BS EN 14227-3 for Fly Ash Bound.
Mixture 1 or the requirements of BS EN 14227-5 for Hydraulic Road Binder Bound Mixture 1. 

Aggregate shall comply with the
requirements of Clause 820. The strength after immersion shall be at least
80% of the non-immersed strength


	SC 1
	942
	Thin Surface Course Systems
	
Surface course shall have HAPAS approval for the design traffic flows - cv/d (942.1) and for the site defined stress level (942.1)

	
	
	
	Minimum Polished Stone Value (PSV) of coarse aggregate shall be as detailed in ‘Table 4: PSV and AAV Schedule' due to the site traffic flow or site definition (942.5).

	
	
	
	Maximum Aggregate Abrasion Value (AAV) of coarse aggregate for thin surface course systems based on surface dressing and slurry surfacing techniques shall be as detailed in ‘Table 4: PSV and AAV Schedule' Minimum wheel-tracking level required on British Board of Agreement HAPAS Roads and Bridges Certificate shall be level 3 (942.7).

	
	
	
	For road tyre noise level (942.8), minimum and/or maximum layer compaction thickness (942.9) and guarantee period (942.14) refer to manufactures guidelines.

	
	
	
	The average texture depth of each lane kilometre if not 1.5mm and the average minimum value shall be in accordance with sub-Clause 942.13

	
	
	
	Surface Texture- Performance requirements shall be in accordance with sub-Clause (942.16)




8. References 

· Design Manual for Roads and Bridges: Volume 7 Pavement Design and Maintenance.

· Volume 7 pavement design and maintenance section 2 pavement design and construction.

· Interim advice note 73/06 revision 1 (2009) design guidance for road pavement foundations (draft hd25).

· Volume 7 pavement design and maintenance section 2 pavement design and construction.

· Series 800 road pavements - (11/04) unbound, cement and other hydraulically bound mixtures.

· Series 900 road pavements- bituminous bound materials

· Series 1000

· Highway construction details b series.
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