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PAVEMENT

Surface type

Selection of pavement type is determined by
1) Volume & Composition of Traffic

2) Soil characteristics

3) Weather

4) Availability of materials

5) Maintenance

6) Service life cost

Structural design of pavement

— ATJ 5/85 (Pindaan 2013)- Manual for the Structural Design of Flexible
Pavement

- Design Guide for Alternative Pavement Structures, Low-Volume Roads



PAVEMENT

R6 / U6 Asphaltic Concrete / Concrete / Specialty Mix
Rs5/ Us Asphaltic Concrete / Concrete / Specialty Mix
R4 /Uy Asphaltic Concrete / Specialty Mix

R3 /U3 Concrete / Specialty Mix / Asphaltic Concrete
R2 / U2 Surface Treatment / Semigrout / Asphaltic Concrete
Ri/ U1 Gravel / Surface Treatment

Table 5.1 ATJ 8/86 (Pindaan 2015) : Pavement Surface Type



PAVEMENT

Normal Cross Slope

- To minimize water ponding on flat sections
- To control the flow of water

- The range of cross slopes for various pavement types varies
from 2.5% - 6.0%
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PAVEMENT
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LANE WIDTHS

Important for safety & comfort of driving

The capacity of road primarily depends on the number of traffic
lanes and their width

The lane width is determined by

1. Size of vehicle

2. Average Daily Traffic Volume of commercial vehicles
3. Requirement for overtaking and passing



MARGINAL STRIP

Narrow pavement strip attached to both edges of a carriageway

For divided roads, the marginal strips are provided on both sides
of the carriageway in both directions



LANE WIDTHS & MARGINAL STRIP

Design Standard Lane Width (m) Marginal Strip Width (m)

R6 / U6 3.65 0.50

R5 / Us 3.50 0.50

R4 / Ug 3.50 0.25

R3/ U3 3.25 0.25

R2 / U2 3.00 0.25

R1/ Ui 5.00 (total two-way) 0.00

Interchange Ramps

Single lane 4.50 Lt1.50 Rt 0.50
Multilane 3.50 Lt o.50 Rt 0.50
Single lane loop 4.50 Lt1.50 Rt 0.50

Table 5.2 ATJ 8/86 (Pindaan 2015) : Lane & Marginal Strip Widths
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SHOULDERS

- The portion of the roadway continuous with the travelled way

- Functions:
for emergency stopping free of the traffic lane
for occasional motorist who desires to stop for various reason
to escape potential accident or reduce their severity
contribute to driving ease and comfort
improving safety (sight distance) in cut sections
improving highway capacity and encourage uniform speed
space for signs and guardrails
enhance structural support to the pavement



SHOULDERS

» Paved : bituminous or concrete surface
» Unpaved : crushed rock, earth or turf
» Width of shoulders (usable)

TABLE 5.3A: USABLE SHOULDER WIDTH (RURAL)

Usable Shoulder Width (m)

Design Standard

| Flat | Roling | Mountainous |
D T e 250
R5 3.00 3.00 2.50
REGRO, o Wk 3.00 3.00 2.00
R3 2.50 2.50 2.00
TN A 2.00 , 2.00 1.50
R1 1.50 1.50 1.50

Source: REAM GL 2/2002: A Guide on Geometric Design of Roads, Table 5-3A



SHOULDERS

SR
2.50
1.50
1.50

Source: REAM GL 2/2002: A Guide on Geometric Design of Roads, Table 5-3B

Notes:

*

For Area Type definition, see Table 3-2B
For Areas Type Il & Iil, U1 to U4, shoulder may be replaced by sidewalk

*k



SHOULDERS

TABLE 5.4: PAVED SHOULDER WIDTH (RURAL)

Paved Shoulder Width (m)

Design Standard

LR B IR S S SR 2.5 BR, g |
| ™ |
Rl URE: o L e

I )

s . o TR
P v RS | 15

Note:

(i) For R5 & R6 in mountainous terrain, road shoulder should be paved
even though minimum usable shoulder width might not be attainable.

(il)For R1 & R2, there is no requirement of minimum shoulder width to be
paved.



SHOULDERS
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SHOULDERS
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SHOULDERS

Shoulder cross slopes

a) Should be sufficiently to rapidly drain surface water but not to the
extent that vehicular use would be hazardous.

b) Bituminous / concrete surface shoulder : 2.5% - 6%
¢) Gravel/crushed rock shoulder : 4% - 6%

d) Where kerbs are used on the outside of the shoulder - minimum
cross slope should not be less then 4% to prevent water ponding on the
roadway

Shoulder structure

The structure for paved shoulder should be similar as structure for the
carriageway






KERBS

Functions:
Used for drainage control
Pavement delineation
Aesthetics
Delineation of pedestrian walkways
To assist in the orderly development of the roadside

Mostly needed on roads in urban areas

In rural areas, the use of kerbs should be avoided as far as possible
except in localized areas which has predominant aspects of urban

condition



KERBS
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KERBS

» Mountable / Semi-mountable kerbs
allow vehicles to cross over and park clear of carriageway
for delineation and drainage on all intersections

suitable for all roads including expressways (SM)
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KERBS

» Channel kerbs
used where surface runoff is considerably large

used on embankment along the paved shoulder immediately in
front of barrier (guardrail/N]JB)
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SIDEWALK

> No numerical warrants, justification depends on vehicle-pedestrian hazard
(volume of pedestrian, vehicular traffic, timing and speed)

> Urban areas; adjacent to the kerb, raised above pavement or in absence of
kerb, a strip (safety barriers or hedges/trees) with a minimum width of 1.0 m
separating sidewalk and travelled way

> Rural areas; well away from travelled way and separated from shoulder by at
least 1.0 m

> Desirable width 2.0 m; Minimum 1.50 m (restrictions on right of way)

> Must have all-weather surface



SIDEWALK






MEDIAN

Desirable on roads with four or more lanes
Function:

to provide the desired freedom from the interference of opposing
traffic

to provide a recovery area for out-of-control vehicles

to provide for speed changes and storage of right turning & u-
turning vehicles

to provide for future lanes
Should be highly visible both night & day



MEDIAN

> B
LJE ° 3
0 ° RO o o o B
) E e e
4.0
R6 4.0 4.0 10.0
SRR PN ' 5 S .
L5 > = -i; vy ;,':L {{.‘){ ! ;_{.:': ) 3 r 203 3
f ' .:" .-‘ul%&,at‘w&};:‘\;b‘: 3 A':..'u ) . L / R £ 3
L gtasssus ) A s 8L S s e = DR (SHERE,
0
R4 3 2.0 4.0 15

Source: Adapted from REAM GL 2/2002: A Guide on Geometric Design of Roads,

Table 5-5A
Note:
Min. - Minimum
Des. - Desirable (for consideration of landscaping or other aesthetic
features)



MEDIAN

Median Width (m)

Design Area Type Median
Standard |

Min. De.

Source: Adapted from REAM GL 2/2002: A Guide on Geometric Design of Roads,

Table 5-5B
Note:
Min. - Minimum
Des. - Desirable (for consideration of landscaping or other aesthetic

features)



MEDIAN
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» Direct u-turns

U-TURNS

MINIMUM WIDTH OF MEDIAN - (m) METRE
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U-TURNS
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a 200
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FIGURE 5-7TA: RECOMMENDED LAYOUT FOR DIRECT U-TURN
(LOW SPEEDS)



U-TURNS
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U-TURNS

» Indirect u-turns

1 R2
a0
e S S S, r____._____._________*__._‘_—”_
S I TR A VRS . e o e e =
__________
-y - b

DIMENSION MINIMUM DISTANCE (m) DIMENSION | MINIMUM DISTANCE (m)

m 4 R1 50
I R2 100
a 20 b 60







BRIDGE & STRUCTURE CROSS SECTION

- The width of the shoulder should be the same as that of the carriageway

- Required clearance:
- vertical height clearance minimum 5.4 m.
- recommended additional 0.1 m to be allowed for future resurfacing.
- whenever resurfacing will reduce the clearance to less than 5.4 m,

milling will be required to maintain the minimum clearance.
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Clearances at underpass (2).jpg




BUS LAY-BYS

» Serve to remove bus from through traffic lanes
» Locations:

> Not to be located on any interchange ramps or structures, slip roads or
within 6om of any junction or intersection

> Distance between lay-bys > 150m

» Layout


Bus lay-bys layout.jpg
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