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Outline Design Drawings 
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Harbour-Akosombo Road
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【Appendix-7】 
Pavement Plan from the Final Report of Phase-1 

 
 





Table 2.2.2-21 Comparison of Measures against Groundwater Leakage 
Methods Installation of Waterproof 

Sheet 
Application of Liquid 

Membrane 
Application of Barrier 

Penetrant 
Application of Concrete 

Admixture 

Outline     
Impermeable gum sheet is 
manually pasted with 
adhering agent. 

Liquid material consisting 
primarily of “High-
Polymerized Compound” is 
applied to surface of concrete 
to form the waterproofing 
layer. 

Silane or Silicate will be 
impregnated into the concrete 
to fill up small voids and 
prevent water penetration. 

Concrete admixture, which 
induces chemical reaction to 
generate silica component, 
creates watertight concrete 
with self-reactive healing 
function for crack repair. 

Durability Protection sheet is 
additionally required since 
the waterproof sheet is easily 
damaged by earth filling 
during the construction. The 
sheet is inferior in 
deformational flexibility to 
cracks in concrete. 

Protection sheet is 
additionally required since 
the waterproof sheet is easily 
damaged by earth filling 
during the construction. The 
membrane is excellent in 
deformational flexibility to 
cracks in concrete. 

Re-coating is required every 
10 years since this type easily 
deteriorates. It is unsuitable 
for underground structures. 

Durability is sustained as 
long as concrete keeps its 
soundness. There is no fear 
that damage will occur by 
the backfilling of 
embankment during 
construction. 

Workability Accomplished skills and 
accuracy in flatness of 
concrete surface are required 
in order to firmly adhere to 
the sheet to the concrete. 

Construction work is 
comparatively easy at shorter 
time by using spray type. 

Construction work is 
comparatively easy at shorter 
time by using spray type. 

Work Time will be saved 
due to simple work such as 
mixing the concrete 
admixture at the time of 
concrete batching. 

Cost Ratio 1.80 1.20 0.80 1.00 

Evaluation 
(Application) 

Applicable 
(bottom slab expansion 
joints) 

Applicable 
(side wall construction joints) 

Not Applicable Applicable 
(Bottom slab/ arch Concrete) 

3）Applied Area 

The areas where the additional measures for preventing leakage of groundwater are to be applied are 

as shown in Figure 2.2.2-27. 

 
Figure 2.2.2-27 Application Areas of Additional Measures for Preventing Groundwater Leakage 

2.2.2.4 Pavement Plan 

(1) Condition of Existing Pavement 

The existing pavement on the Motorway is a rigid type (concrete) pavement. Other roads have flexible 
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(asphaltic) pavement. Although partial deterioration on the pavement surface was found, most of the 
pavement is still under the good to fair condition. 
As shown in Figure 2.2.2-28, existing pavement survey was conducted by soil compaction tester for the 
purpose to roughly evaluate existing pavement condition and to check if the laboratory test result is 
appropriate. In the survey, an average of 3 separately measured CBR values at a point was taken as the 
field CBR at that point. For pavement design, CBR obtained from laboratory test was used. 
 

  
Figure 2.2.2-28 Existing Pavement Survey by Soil Compaction Tester 

1）Accra- Tema Motorway 

Thickness Material CBR Value Photos 

Surface Course 
t=20cm(Carriage 

way) 
 

t=5cm 
(Shoulder) 

 

【Carriage 
way】 

Cement Concrete 
- 

  

【Shoulder】 
Asphalt concrete - 

  

Base Course/ 
Sub-base Course 

t=35cm 

CLAY with 
Gravel 188 

  

Subgrade Clayey Sand 

99 
(Surface on 
subgrade) 

  

23 
(10cm down 
from surface) 

  

Wearing Course 

Base course 

Subbase course 

Subgrade 

：CBR test Locations 
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2）Tema-Hospital Road 

Thickness Material CBR Value Photos 

Surface Course 
t=8cm 

【Carriage 
way】 

Asphalt concrete  
 

【Shoulder】 
Asphalt concrete 

- 

  

Base Course/ 
Sub-base 
Course 
t=25cm 

Crashed stone 
96 

(Surface on 
base-course) 

  

Subgrade Clayey Sand 
105 

(Surface on 
subgrade) 

 

3）Tema-Harbour Road 

Thickness Material CBR Value Photos 
Surface Course 

t=15cm(Carriage 
way)※1 

 
t=5cm(Shoulder) 

 

【Carriage 
way】 

Asphalt concrete  
 

【Shoulder】 
Asphalt concrete 

- 

  

Base Course/ 
Sub-base Course 

t=30cm 

CLAY with 
Gravel 

202 
(Surface on 
base-course) 

  

145 
(15cm down 
from surface) 

  

128 
(25cm down 
from surface) 

 

Subgrade※3 CLAY with 
Gravel 

39 
(30cm down 

from subgrade) 

  
※1. Height of pavement was assumed to be up to the height of the curb 
※2. Existence of subgrade was not confirmed under 50 cm from the surface 
※3. Unpaved section outside of carriage way was assumed to be subgrade. 
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4）Tema-Aflao Road 

Thickness Material CBR Value Photos 

Surface Course 
t=15cm(Carriage 

way) 
 

t=5cm(Shoulder) 
 

【Carriage 
way】 

Asphalt concrete  
 

【Shoulder】 
Asphalt concrete 

- 

  

Base Course/ 
Sub-base Course 

t=15cm 
Crashed stone 

N/A 
(Surface on 
base-course) 

  

113 
(5cm down 

from surface) 

Subgrade Sandy CLAY 
with Gravel 

99 
(Surface on 
subgrade) 

  

5）Tema-Akosombo Road 

Thickness Material CBR Value Photos 

Surface Course 
t=10cm(Carriage 

way) 
 

t=10cm(Shoulder) 
 

【Carriage 
way】 

Asphalt concrete  
 

【Shoulder】 
Asphalt concrete 

- 

  

Base Course/ 
Sub-base Course 

t=10cm 
Crashed stone 

82 
(Surface on 
base-course) 

  

Subgrade Sandy CLAY 
with Gravel 

111 
(Surface on 
subgrade) 

  

63 
(10cm down 

from subgrade) 

(2) Basic Policies 

Basic policies for pavement design are as follows; 

 Flexible pavement which is common in Ghana shall be applied. 
 AASHTO Guide for Design of Pavement Structure, 1993 shall be adopted. 
 Countermeasures for groundwater shall be considered. 
 Minimum pavement thickness to be applied will be 10cm or more. 
 The possible future increment of heavy traffic passing the objective intersection is anticipated. 
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At the intersection, drivers would have to negotiate curves at low driving speed. Against plastic 
deformation of wearing course of pavement, modified asphalt shall be applied to the wearing 
course. For the service roads and temporary detour, modified asphalt shall not be applied. 

 As traffic volumes differ, pavement of main carriageway and ramp shall be designed separately. 
 Pavement structure of temporary detour shall be designed for the year 2020 with an assumption 

that the project will be implemented in 2019 and complete by year 2020. Although pavement 
composition may vary due to difference of traffic volume and CBR values, the pavement 
structure that has the biggest layer values will be applied for all the roads.  

(3) Pavement Design 

1）Design Period 

Design period shall be 15 years as stipulated in the Pavement Design Manual (GHA). 

2）Design Parameters 

Design parameters are summarized in Table 2.2.2-23. The Structural Number (SN) required for 
the asphalt pavement will be calculated from the following formula. 

 
 
 

 

Table 2.2.2-22 Design Parameters (Inputs) of Pavement Design 
Item Description Design Condition Remarks 

Design 
Period 

The period of time that an initial pavement 
structure will last before it needs rehabilitation. 15 years (2020 – 2034)  

Traffic Load 

The traffic load is expressed by cumulative 
number of 18-kip equivalent single axle load 
(ESAL) applications (w18) during the 
performance period and is calculated based on 
the future traffic volume which is converted to 
18-kip ESALs applying the axle load 
equivalency factors given in the AASHTO 
Guide. 

Calculated by traffic demand forecast  

 

Reliability Means of incorporating some degree of 
certainty into the design process. 

・ The level of reliability (R)=90% 
・ Standard normal deviate 

corresponding to level of reliability 
(ZR) = -1.282 

・ Combined standard error of the 
traffic prediction and performance 
prediction (So) = 0.44 

 

Performance 
Criteria 

The Present Serviceability Index (PSI) is used 
to represent pavement performance. The total 
change in PSI ( △ PSI) is defined as the 
difference between initial serviceability index 
(p0: value immediately after construction) and 
terminal serviceability index (pt: lowest index 
that will tolerate before rehabilitation, 
resurfacing or reconstruction) 

p0 = 4.2  
pt = 2.5  

p0=4.2 

pt=2.5 
△PSI=1.7 

Roadbed 
Soil 

The resilient modulus (MR) is used. The 
AASHTO Guide introduces the equation CBR=9.6～20 

MR=14,400psi～

30,000 

{ }
{ }

8.07MLog2.32
1SN1094/0.40
1.5-4.2PSI/Log100.201SNLog9.36SZ(WLog

R10

5.19100R1810

）－（　　　　　　　

）（

）（⊿
）－（）＝

×+
++

++×+×
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Item Description Design Condition Remarks 
Property estimating MR from CBR as MR = 1,500 x CBR 

(CBR is regarded as 20 in case of CBR more 
than 20) 

(calculated based on CBR 
investigation) 

Pavement 
Layer 
Material 
Properties 

The pavement strength is expressed by the 
structural number (SN) which is calculated as : 
 SN = a1D1 + a2D2m2 + a3D3m3 
 where ai=ith layer coefficient 
      Di=ith layer thickness (inches) 
      mi=ith layer drainage coefficient 

・ Asphalt concrete wearing course : 
a1=0.41 (EAC=425,000 psi) 

・ Asphalt concrete binder course : 
a2=0.39 (EAC=425,000 psi) 

・ Base : :a4=0.14 
・ Subbase : a５=0.11  

 

Drainage 
Condition 

The factor to modify the SN considering the 
effects of drainage. 

m4=m5=1.0 
(water removed within 1 week, and 
pavement structure is exposed to 
moisture levels approaching 
saturation during 5% of the year) 

 

3）Design Traffic Volume 

Table 2.2.2-23 shows design traffic volumes calculated using traffic survey data conducted in 
April 2015.  

Table 2.2.2-23 Design Traffic Volume 

Design traffic volume for ramps was calculated based on the directional traffic volume during 
peak hours. 

Table 2.2.2-24 Design Traffic Volume 

 

Accurate forecasting of traffic volume on service roads from the traffic volume obtained from the 
traffic count survey is virtually not possible as presently there are no service roads in the project area. 
Therefore, the volume is determined assuming 3% of the total traffic will use the service road. The 
assumed traffic volumes are as shown in Table 2.2.2-25. 

 

Car, Taxi,
Minibus Bus Light Truck Heavy Truck Trailer Others

Right turn lane 45.2% 7,471 80 1,082 551 523 182
Left turn lane 25.4% 4,198 45 608 309 294 102
Common section 70.6% 11,669 125 1,689 860 818 285
Right turn lane 47.6% 11,277 289 652 453 230 82
Left turn lane 11.0% 2,606 67 151 105 53 19
Common section 58.6% 13,883 356 802 557 284 101
Right turn lane 11.4% 3,107 38 194 113 118 36
Left turn lane 55.8% 15,208 184 951 554 579 179
Common section 67.2% 18,315 221 1,146 667 697 215
Right turn lane 32.8% 6,921 322 404 412 455 159
Left turn lane 24.5% 5,170 241 302 308 340 119
Common section 56.3% 11,880 553 694 707 781 273

Motorway

Akosombo
Road

Aflao Road

Harbour Road

Road Section Conversion
factor

Traffic Volume by Deirection (Vehicle/day)

Road 
Design Traffic Volume (vehicle / day) 

Car, Taxi, 
Minibus Bus Light Truck Heavy 

Truck Trailer Others 

Motorway 16,528 177 2,393 1,218 1,158 403 
Akosombo 

Road 23,691 607 1,369 951 484 173 

Aflao Road 27,254 329 1,705 993 1,037 320 
Harbour Road 21,101 983 1,232 1,256 1,387 485 

AP7-6



 
Table 2.2.2-25 Design Traffic Volume 

Road 
Design Traffic Volume (vehicle / day) 

Remarks 
Car, Taxi, Minibus Bus Truck 

Motorway 496 5 72 No service road 
Akosombo 711 18 41  
Aflao 818 10 51  
Harbour 633 20 37  
Source: JICA Survey Team 

4）Growth Rates of Traffic Volumes 

Growth rates of traffic volumes were determined subject to the result of future traffic demand. 

5）CBR of Subbases 

Figure 2.2.2-29 illustrates locations of the field CBR tests, and Table 2.2.2-26 shows the results 
of laboratory CBR tests. In pavement design, CBR obtained from laboratory test was applied. 

 

Figure 2.2.2-29 Location of Field CBR Test 

Table 2.2.2-26 Laboratory Test Result 

 

IN-SITU
CBR

MDD (g/cm3) OMC (%) 95% MDD 98% MDD %
M1C Lay.1 GM 2.90 2.62 10.1 2.26 4.8 75 84 95
M1C Lay.2 GW 3.50 2.598 18.1 2.26 6.5 45 54 46
M1C Lay.3 GP 3.40 2.569 9.2 2.175 6.0 35 42 44
M2L Lay. 1 SW 4.00 2.685 NP 2.025 6.2 64 72 96
M2L Lay. 2 SM 4.60 2.61 NP N.A N.A N.A N.A 129
M2L Lay. 3 CH 5.20 2.564 31.5 2045 13.5 7 10 28
H1R Lay-1 GW 4.40 2.85 non-plastic 2.335 7.2 65 93 75
H1R Lay. 2 GM 6.10 2.685 7 2.227 7.8 52 70 73
H1R Lay. 3 GC 8.60 2.672 12.8 1.871 13.2 21 26 40
HH1R Lay 1 GW 2.50 2.753 NP 2.398 5.0 89 112 132
HH1R Lay 2 GM 3.40 2.638 3.5 2.25 7.0 45 54 56
HH1R Lay 3 GM 4.00 2.698 NP 2.32 5.0 28 35 32
TH2L Lay.1 5  - 0+200 Shoulder GM 2.50 2.653 9.5 2.198 7.4 75 90 153
TH1L Lay. 1 GM 6.00 2.618 10.6 2.19 6.5 55 75 280
TH1L Lay. 2 GC 5.50 2.637 10.5 2.2 6.7 50 65 47
TH1L Lay. 3 GM 5.00 2.58 11.5 2.21 8.5 42 53 151
A1R Lay.1 GW 3.60 2.658 3.2 2.378 5.2 85 109 111
A1R Lay.2 GM 3.50 2.653 11.8 2.21 7.2 55 65 96
A2L Lay. 1 GM 3.60 2.605 10.5 2.195 7.5 60 72 191
A2L Lay. 2 GW 2.30 2.712 NP 2.39 5.5 78 103 211
A2L Lay. 3 GM 3.00 2.615 9.5 2.26 7.5 67 78 94

AS1R Lay. 1 GW 1.40 2.69 NP 2.39 5 88 112 85
AS1R Lay. 2 GM 2.80 2.593 9.5 2.205 7.5 63 87 101
AS1R Lay 3 GM 2.40 2.614 9.3 2.25 7.3 67 87 49
AS2L Lay. 1 SW 3.20 2.658 4.2 2.253 6.2 60 73 702
AS2L Lay. 2 GM 3.50 2.668 8.3 2.23 7 62 79 97
AS2L Lay. 3 GM 4.20 2.605 9.1 2.2 8.2 54 72 21

MDD  - Maximum Dry Density OMC - Optimum Moisture Content CBR - California Bearing Ratio

10  - 0+885

Shoulder

9  - 0+720

Subgrade

Shoulder

Subgrade

Shoulder

4  - 0+160

Shoulder

7  - 0+100

8  - 0+315

1 - 0+580

2  - 0+700

3  - 0+135

6  - 0+60

CBRCHAINAGE
(KM)

PLASTICITY
INDEX (%)

SOIL
CLASSIFICATION

NATURAL
MOISTURE

CONTENT (%)

SPECIFIC
GRAVITYSAMPLE ID

COMPACTION
REFERENCE

Shoulder

Subgrade

Shoulder
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From the above result, all CBR values were high, except for one point on the Motorway. In 
pavement design of AASHTO, an equation to obtain Resilient Modulus (MR) on the subbase is 
taken as 20% even if the actual value is bigger than that.  

6）Result 

Pavement structures (calculation results) of main carriageways, ramps and service roads are 
shown in Table 2.2.2-27. 

Table 2.2.2-27 Pavement Structure 

 

(4) Application of Modified Asphalt Concrete 

1）Outline 

Modified asphalt concrete is asphalt having high fluidity and abrasion produced by mixing straight 
asphalt with a polymer or rubber. In Japan, its commercial use begun in 1963. 

In Ghana, PG 76 and PG 82 have been used recently. PG stands for Performance Grade, which is 
a standard defined by Superpave (Superior Performance Pavement) and proposed in SHRP 
(Strategic Highway Research Program). PG 76 means that maximum surface temperature to 
assure flexibility and stress-relaxation is 76 degrees Centigrade regardless of area or season.  

2）Application in the Project 

Modified asphalt concrete is planned to be provided on the wearing course at main carriageway 
and ramps including the intersection. However, this will not be provided on service roads. 

3）Justification for Application of Modified Asphalt Concrete 

A) Application at Intersection 

Since the objective intersection is located on the international corridor, the intersection is 
expected to see significant rise in the number of heavy vehicles in the future. With the on-going 
expansion project at Tema Port, it is expected that freight vehicle to and from the port will also 
increase. The pavements on existing roads are seen to be in a deteriorated state even under the 
present traffic volume. Typical deteriorations found on the roads in an around Tema 
Roundabout are shown in Table 2.2.2-28. Major causes of these defects are rapid 

Surface
Course

Binder
Course

Bitumin
treated

Crushed
Stone

Sandy
Gravel Sand

00+00 ～ 06+40 50 100 - 250 300 - 700 Subgrade replacement t=350mm

06+40 ～ 12+00 50 100 270 - - - 420

08+20 ～ 10+10 50 100 170 - - - 220-700 Leveling layer 50-400mm, Drainage Layer t=100mm

12+00 ～ 17+05 50 80 200 200
8+65
(7+06.090 ～ 14+95 50 80 - 150 200 - 480

Inside parenthesis is for Phase-1 (from box edge)

00+00 ～
4+65
(6+70.197)

50 100 - 200 200 - 550
Inside parenthesis is for Phase-1(to box edge)

4+65 ～ 8+65 80 - - - - - 80 Including 40mm leveling layer

50 60 - 200 250 - 560
50 50 - 200 250 - 550 ボックス上の舗装。橋梁同様8cm（表層＋レべリング）

70 - 100 100 - 270Service Road
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Remarks
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(Standard Section)
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acceleration/deceleration and curved path of heavy traffic at low speed. 

Table 2.2.2-28 Typical Defects 

  
 

Alligator Crack Deformation Pothole 

Also, all the left-turning ramps and through lanes on north-south direction meet at the 
intersection which is located on top of the box culvert at the depressed section (east-west 
direction). As such, the pavement here is anticipated to experience distress, which could have 
adverse effect on the box culvert (top slab). 

B) Application on Main Carriageway and Ramps 

Due to improvement of the intersection, driving speed on Motorway – Aflao Road will 
drastically rise (it is high even at present). However, driving speed could occasionally reduce 
depending on the traffic conditions. Slow movement of vehicles inflicts bigger damages to the 
pavement surface possibly leading into rutting. Rutting can pose immense danger to vehicles 
driving at high speeds, especially, since the horizontal alignment of the depressed and underpass 
has a combination of opposite curves (S-shaped curve). Bad visibility in association with 
deformations caused by partial load applied due to superelevation could be adverse factors that 
affect traffic safety. Also, stagnation of rainfall water at rutted portions might also cause severe 
traffic accidents. 

On the other hand, ramps are sections where rapid acceleration/deceleration is repeated and its 
horizontal curve radius is relatively small. In the curve section, deformation and rutting caused 
by partial load applied on the surface is likely to occur. Also, traffic congestions on ramps can 
easily occur because of its smaller width and could potentially become bottle necks. On the 
main carriageway also, there is the possibility of traffic accidents to occur due to rutting. 

4）Availability and Applicability of Modified Asphalt Concrete 

A) Production 

For the application of modified asphalt concrete in this project, an admixture, which will be 
procured in Japan and transported to the site, is planned to be used for modifying the asphalt. 
The hearings conducted with the manufacturers regarding applicability have revealed the 
followings;  

 Local asphalt plants have experience of producing modified asphalt concrete. 

 Local plants apply batch type plant (use of admixture for plant mix type is possible). 
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 The nearest plant is in a distance of around 8kilometers from the project site. 

B) Performance 

Modified asphalt concrete types commonly used in Japan are classified into Performance Grade 
64 (PG64) and PG 70. The figures indicate the maximum surface temperature where 
performance ability of the material is endorsed. The surface temperatures on the existing roads 
the Survey Team had measured are shown in Table 2.2.2-29. The temperatures measured are 
all below 64 degrees Centigrade and is favorable for application of modified asphalt concrete. 

Table 2.2.2-29 Surface Temperature Survey Result 

 

C) Quality Control Test 

According to the information gathered from hearings conducted, there are no organizations or 
companies which are capable of doing a quality control test. Thus, the tests such as wheel 
tracking test for modified asphalt concrete is conducted in Denmark or South Africa by 
exporting asphaltic material. Since it is possible to transport the material overseas, the test can 
be done in Japan also. 

5）Countermeasures to Groundwater 

6）Outline 

Groundwater can have adverse effects on the pavement in the depressed and underpass section. 
Although the pavement has a less chance of being affected by the groundwater from behind the 
retaining walls, risk of damages from the water infiltrating into the pavement due to piping 
phenomenon caused by the head water difference is relatively high. This issue should be properly 
addressed in order to mitigate or prevent the deterioration of the pavement.  

 
 
 
 

 
Figure 2.2.2-30 Area to be Considered Countermeasures 

Concrete
(Roundabout)

Concrete
(Standard)

Concrete
(Roundabout)

Asphalt
Concrete

(Roundabout)
Asphalt

Concrete
(Roundabout)

Asphalt

10:00-10:30 46.8℃ 47.4℃ 49.3℃ 49.3℃ 48.8℃ 49.9℃ 48.4℃ 48.2℃

12:00-12:30 55.2℃ 55.2℃ 53.1℃ 53.9℃ 54.1℃ 56.1℃ 52.6℃ 56.0℃

14:00-14:30 52.4℃ 53.0℃ 53.4℃ 53.2℃ 52.0℃ 56.0℃ 51.0℃ 53.1℃

16:00-16:30 47.3℃ 46.3℃ 47.2℃ 48.4℃ 48.6℃ 48.5℃ 45.3℃ 46.4℃

Time
Motorway Harbour RoadAflao Road Akosombo Road

Proposed Height 

Groundwater Level 

STA.6+40～STA.12+00(L=560m) 
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7）Countermeasure Plan 

A) Provision of Underground Drainage Pipe 

In order to adequately drain the water seaping under 
the pavement due to pressurization caused by water 
head difference, underground drainage facility with 
perforated drain pipes having a diameter of 200mm 
and surrounded by crushed stones and non-woven 
fabrics as shown in Figure 2.2.2-31 shall be 
provided. The locations to be provided are shown in 
Figure 2.2.2-32 and Figure 2.2.2-33. 

 

Figure 2.2.2-32 Underground Drainage Pipe Layout in Depressed Section 

B) Application of Asphalt Stabilized Material 

To prevent damage to the base course of the pavement from piping, asphalt stabilized material 
having high resistivity and perforated pipes will be applied. The locations where the perforated 
drain pipes are planned to be provided is shown in Figure 2.2.2-33 or Figure 2.2.2-35. 

 

 

Figure 2.2.2-33 Typical Cross Section in Depressed Section 

Median
Travelled 

Way
Travelled 

Way

Ramp Ramp

Provision of perforated drain pipe 

G. W. L G. W. L

 

Figure 2.2.2-31 Underground 
Drainage Pipe 

Asphalt stabilized 
material is applied for 
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Figure 2.2.2-34 Underground Drainage Pipe Layout in BOX Culvert Section 

 
Figure 2.2.2-35 Typical Cross Section in Depressed Section 

2.2.2.5 Drainage Plan 

(1) Basic Policies 

The following basic policies are set. 

 Planned drainage system shall follow the existing system as much as possible, and drained at 
existing outlets (river or channel), 

 Existing V-shape ditches and other drainage facilities that would be affected by the project will 
be replaced. Similar type with similar dimension will be provided, 

 Catch basins shall be installed at connecting points of U-ditches and between U-ditches and cross-
drainage facilities. 

(2) Drainage Outlets 

Surface water collected is transported and drained out in one of the outlet facilities listed in Table 
2.2.2-30. 

 

 

 

 

Median
Travelled 

Way
Travelled 

WayRamp
Ramp

Perforated 
drain pipe 

Groundwater infiltrates inside 
box from cracks (cause 

distress of asphalt)

Drainage Layer
(100mm)

G. W. L G. W. L

Perforated 
drain pipe 

Asphalt stabilized 
material is applied for 
leveling layer 
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