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Ikram Paves Sdn Bhd has been a 
major player in the maintenance 
management of Malaysia’s major 
road systems since 1991. We have 
provided our expertise to the
country’s major expressways and 
the maintenance of more than 
16,000 km federal roads in the 
country.

Our management and people are 
committed to ensuring that our 
pavements and structures are of 
the highest standard. We
complement our technical
knowledge and skills with
investments in sophisticated 
equipment and facilities.

With Malaysia moving ahead to 
become a fully developed nation 
by the year 2020, Paves
performance over the years 
will assure us of a niche in the 
increased demand for advanced 
road systems.

CAPABILITIES
This profile briefly highlights 
IKRAM Paves Sdn. Bhd.
capabilities in the following areas:

• Pavement Evaluation

• Road Inspection

• QC During Road Construction

• System Development 

Company Background



The IRS is a highly specialized range of survey products. 
The modular design of the system enables complete 
scale ability for future growth and can be installed in a 
wide variety of vehicles due to its limited requirement for 
computer hardware. Once your requirements are
established, simply customize the IRS packages to meet 
your needs. Our advanced research and development 
program ensures we provide our clients the best
products, utilizing the latest research and technologies.

Collecting accurate, time stamped data is assured in 
Hawkeye through the use of our innovative development, 
Heartbeat. The Heartbeat module ensures that all data is 
accurately linked to a primary key and allows for the
integration of current and future data acquisition
modules, meaning seamless upgrades of your
equipment.

All systems are manufactured in compliance with ISO 
9001:2008 quality systems and are backed by ARRB’s
experienced customer support team and over 50 years of 
road and transport research.

IKRAM ROAD SCANNER (IRS)
The IRS is a

professional range of 
equipment, designed 

to meet the most
demanding of survey 

applications.



IRS packages are installed on a dedicated 
Network Survey Vehicle, allowing for safe and 
efficient data collection of multiple network 
parameters.

Once your requirements are established, 
simply customise the IRS packages to meet 
your needs.

Should your requirements grow in the future, 
you can simply upgrade your existing Hawkeye 
by adding new modules.

With new technologies being integrated 
frequently, ARRB will always have the solution 
you need to meet your road network data 
requirements.

Fully integrated system with common  data and 
survey control referencing, utilising the
Heartbeat module

Enables safe and efficient data collection for 
both urban and rural surveys

Survey time is reduced  by collecting all
condition data and imagery in a single pass

Uses standard interfaces and protocols to take 
advantage of future devices and protect your 
investment

Installation available of a vast range of vehicles

Available with one or two operator consoles

Network and project level road and
asset collection surveys

Routine pavement monitoring surveys

Roadside inventory and asset
management

Road geometry and mapping surveys

Contractor quality control

Road safety assessment

Line marking reflectivity

Airport runway inspections

ASTM E950: Longitudinal profile

AASHTO PP37: Pavement roughness

ASTM E1845: Pavement macrotexture

ISO 13473: Mean Profile Depth (MPD)

IKRAM ROAD SCANNER

Features Applications Compliance with standards

SURVEY    VEHICLE

Rotorpulser

Digital Laser Profiler

Data Acquisition System GIPSI-Trac Geometry

Digital Cameras
(asset and pavement) Trimble

GPS or DGPS

Automatic Crack Detection



The ACD system comprises two high performance 3D laser units that 
are fitted at the rear of the survey vehicle, vertically above the
pavement.

The unit projects a laser line onto the pavement and the image is 
captured by the camera, allowing it to measure the transverse profile 
of the pavement to a 0.5 mm height resolution.

The ACD is fully integrated into the Hawkeye platform meaning
outputs are precisely aligned, both linearly and spatially, with the
measurements from other sensors.
 
We also have the ability to analyse the ‘crack maps’ using our own 
proprietary software. The flexibility the Hawkeye software allows 
reporting of the type, severity and extent of cracking, in a manner that  
meets the specific needs of the user.

ARRB has a strong working relationship with manufacturer of the 3D 
sensors and continues  to provide them with feedback  to increase the 
functionality of the system.

Automatic Crack Detection
The Automatic 

Crack Detection 
(ACD) system

enables automatic 
detection of cracks 

and other road
surface features.

Rut depth  measured over 4 m width at 1 mm 
transverse resolution

Rutting measured in accordance with
methodology found in ASTM E1703

Day and night operation, unaffected by
shadows

Low power consumption

Data compression algorithms to minimise 
storage

Lightweight and waterproof

Measurements are possible on all sealed 
surfaces

Data is linked to chainage  and GPS
coordinates

Operational  at highway speeds to reduce 
survey time and costs

Network-level pavement condition
assessment

Accurate quality assessments for
contractors

Routine pavement monitoring  surveys

Contract  validation

Hawkeye custom cracking reports

Rutting

Lane marking

Pavement defects (potholes, kerb and
edge drop off)

Raveling

Features

Applications Available outputs



The data collected includes: International  Roughness Index 
(IRI), Ride Number (RN), Rut Depth, Mean Profile Depth (MPD), 
Sensor Measured Texture Depth (SMTD) and other parameters.

The system comprises a vehicle-mounted measurement beam 
equipped with ARRB’s specially developed  lasers, enabling the
collection of longitudinal profile, roughness and macrotexture 
(MPD and SMTD).
 
The profiler is configurable  from a single laser measurement 
system, to a 13 laser system, ensuring your specific
requirements can be met.

Used in conjunction  with the Hawkeye Processing Toolkit, you 
have the ability to produce  tables, graphs, reports and exports 
from your collected data.

Digital Laser  Profiler
The Digital Laser 

Profiler (DLP) can 
be configured with a 
variety of sensors to 

enable the collection 
of road condition 

data.

Compliance with standards

Upgradeable to allow for the addition of more 
lasers

Rugged, aluminium beam design

Operational  at highway speeds to reduce
survey time and costs

Results are independent of vehicle type

Measurements possible on all sealed surfaces

Data is linked to chainage  and GPS
coordinates

ASTM E950: Longitudinal profile

AASHTO PP37: Pavement roughness

ASTM E1845: Pavement macrotexture

ISO 13473:  Mean Profile Depth (MPD)

Network level surveys with international 
standard results

Accurate quality assessments for
contractors

Baseline surveys

Contract validation

Roughness

Longitudinal profile

Transverse profile

Rutting

Faulting

Macrotexture

Distance

GIS outputs

Features Applications Available outputs



The system comprises the latest digital camera technology and 
produces  crisp, high-resolution video frames to ensure a
continuous digital record of the roadway. The calibrated video 
cameras accurately log digital images of roadside assets 
against other parameters such as distance and GPS.

Fully motorised  lenses enable the real-time adjustment of the 
optical zoom control, focus and iris for high-quality images.
 
Up to eight cameras can be supported, each in a waterproof 
enclosure and all controlled through the common Hawkeye 
interface.

The Hawkeye Processing Toolkit software ensures that the
survey database can be reviewed, edited and processed quickly 
and efficiently. The data from each module can then be
compared against other results and exported to pavement and 
asset management systems.

Asset View Digital Imaging System

The Asset View
Digital Imaging
System (DIS) is
capable of visually 
identifying and
locating roadside 
features.

Provides continuous, high-resolution,
full-colour digital images

Supports up to eight cameras

Uses .AVI storage files

Data is linked to chainage  and GPS
coordinates

Operational at highway speeds to reduce
survey time and costs

Images can be used to measure, 
geo-reference and note points of interest

Features
Visual identification of roadside
features  and assets

Right-of-way roadside condition
assessment

Asset location for GIS applications

Road safety assessment

Applications

Digital imagery

GPS location / distance

Available outputs



The system includes the Gipsi-Trac microprocessor-based
system, which records and combines inertial data from
gyroscope, accelerometer and distance sensors with GPS
position. The built in dead-reckoning capability allows for
position data to be recorded when in tunnels,  under bridges and 
locations with little or no GPS coverage.

It outputs data in a variety of customizable geographic
projection systems that allow the user to export the data in their 
GPS native format, with no conversions necessary.
 
The Hawkeye Processing Toolkit software ensures that the
survey data can be reviewed and processed quickly and
efficiently.

The data from each module can then be compared against other 
results and exported to most pavement and asset
management systems.

Gipsi-Trac Geometry System
The IRS Gipsi-Trac 
Geometry System 

collects road
geometry

information and
navigation data to 

produce continuous 
3D maps.

Uses an integrated GPS receiver and
dead-reckoning sensors

Typical mapping  accuracy of 1 m after
processing

Improved gyroscope provides higher
accuracy results

Exports to CSV

Exports to point or polyline shapefiles

Readily interfaces with a number of GIS pack-
ages

Has fully customisable  GPS projection
methods (Lat, Long, Easting, Northing and a 
range of datums)

Road geometry  and position for 3D mapping

Operates  in all locations:

- Inside tunnels

- Under bridges

- highly vegetated or mountainous 
  regions

Estimate speed and travel times

Locate potential  sites for rainfall
ponding

Conformance to design specifications

Grade

Cross slope

Horizontal and vertical curvature

Inertially corrected GPS location

Distan 

Features Applications Available outputs



Purpose
The Heavy Weight Deflectometer (HWD) is 
a non-destructive testing (NDT) device that 
provides realistic deflection basin
parameters that can be used as an input into 
a mechanistic pavement model to quickly 
and adequately determine the structural 
condition of the pavement.

Methods 
By means of a falling weight striking a 
specially design rubber spring system, the 
dynatest HWD produces an essentially
half-sine shaped, single t“impact” load of 25 
– 40msec in duration,

closely approximating the effect of a
moving wheel load of 50 kN or 700 kPa.
A typical testing sequence in one
measuring point is performed in less then 40 
seconds. The deflections are measured with 
an absolute accuracy of better than 2% + 
microns and with a typical relative accuracy 
of 1% + 1micron. The resolution of the
equipment (in terms of deflections) is 1 
micron (1 micron = 0.001mm). The load is 
measured an accuracy of better than 2% + 
0.3 kN.

Output
From the field test, HWD provides
deflection values for certain interval.

This data will be combined with layer
thickness and traffic information to be
analysed using the multi-layer elastic
program. From the analysed data, the
following outputs will be obtained:
- Strength of each pavement layer
  (resilient modulus of elasticity, E)

- Subgrade CBR 

- Residual life or the road pavement

- Overlay thickness         

THE HEAVY WEIGHT DEFLECTOMETER



Introduction 
The DCP test is carried out normally on top of the unbound roadbase 
layer immediately after coring to determine the thickness and
structural properties of the unbound layers. It can also be performed 
on top of soil or subgrade to determine the CBR value.

Methodology 
The TRRL DCP set consist of 16mm diameter hardened steel rod with 
8 kg hammer dropping through a height of 575mm. The rod is fitted 
with 60 degrees one with 20mm larger diameter. With the road held 
vertically, the hammer is lifted up to the top of the rod and released to 
hit the anvil. The amount the cone penetrates into the unbound base 
then recorded using a ruler attached to the road.

As a rule, for hard surfaces, reading are taken after ten blows. As 
the cone penetrates deeper through the softer road sub-base and 
subgrade the number of blows are decreased to 5,3 and finally 1, 
accordingly.

Output
The penetration (in mm) of the cone is plotted against the
number of blows and the slope of the resultant curve in mm/blow 
is measure of the penetration resistance and hence, strength of the 

layer. The turning point of the slope indicates a change in strength 
and therefore a change in material. This point can be approximately 
located by selecting the best straight line of the two slopes. The 
point of intersection indicates the depth at which there is a change in 
material strength and properties. The pavement layer thickness can 
be estimated by measuring the depth of the turning point.

If there is no measurable penetration after 30 consecutive blows it 
is assumed that the DCP will not penetrate the material. Under this 
circumstance a hole will be drilled through the layer using an electric 
drill before the lower layer(s) can be tasted in the normal way.
Appropriate remarks will be recorded so that the result will be 
analysed accordingly. The CBR of the subgrade is obtained from the 
relationship:
    
 
CBR = 269/DCP
where DCP is the rate of penetration (mm/blow). A minimum of three 
people to operate the DCP. 

CORING & DYNAMIC CONE PENETROMETER (DCP)



Grip tester for Surface 
Friction Testing

The grip tester is used to reduce 
maintenance costs and improve 
safety on roads, airports, flight 
decks and pedestrian areas.

It can:
Identify areas of deteriorating 
friction before condition become 
dangerous. Help set
maintenance priorities. Perform 
safety checks on winter runways 
and on road accidents sites.

Features 
Brakes wheels, fixed slip design 
with the horizontal and vertical 
components of friction
continuously monitored.

Rapid and simple data
acquisition using a standard PC, 
colour output using a standard 
printer. Can be towed at up to 
130 km/h or used in pushing 
mode. Extremely stable
calibration: checking and
adjustment of calibration and 
easy to perform. Measuring 
tyres manufactured and tested 
in accordance with ASTM
standard.

Benefits.
Better scheduling of
maintenance work for airport, 
roads, flight decks and
pedestrian areas.

Improved safety for road and air 
travellers. 

Compliances with ICAO
regulations for all airport
operators.

Access to FAA funding for US 
airport operators.

Link to the PIARC International 
Friction and the European
Friction Index

Grip tester for Airport
Using the grip tester, one 
operator can easily carry out a 
runaway survey. Data
acquisition software
customized for the airport 
ensure that a single keystroke at 
the start of the run is all that is 
needed.

While the operator drives down
the runaway, the computer 
screen displays the survey speed 
and friction reading, including 
the average friction reading for 
each third of the runaway. As 
soon as the run is complete, he 
can also automatically archived 
to PC, where powerful software 
will identify problem areas and
establish trends. This is
articularly useful for establish 
the need for rubber removal and 
its effectiveness.

When carrying out maintenance 
surveys, the grip tester’s
relatively modest water

requirement is a real advantage 
- a 3,000 m runway requires only 
100 litres.

Weather long term use and the 
deposition of rubber can all 
result in slippery surface
conditions. The Grip tester can 
quickly and efficiently provide 
engineers with reliable data on 
which to plan corrective
maintenance.

The Grip tester is: 
Rugged and reliable: easy to 
maintain

Modern: easy to operate
Compact: easy to handle and 
transport

The Grip tester is also extremely 
versatile, which is why it is 
in use at some of the world’s 
busiest airports as well as some 
of the quietest on urban roads, 
trunk roads and rural roads on 
the flight decks of major aircraft 
carries and also on pedestrian 
precincts north of the artic circle 
and on the equator in countries 
which are just beginning to 
develop one.

The Grip tester has been found 
to be the ideal instrument for
assessing the friction
characteristic of paints used for 
road markings, since it can be 
used in pushing mode at
homologation sites and also on 
towing mode for testing road 
markings “in-situ”.

The Grip tester is also used for 
the testing of footways,
pedestrian bridges and others 
areas where slippery surfaces 
may result in injury to
pedestrians and consequent 
litigation.

The Grip tester is a highly
effective instrument for carrying 
out network surveys for a
Pavement Management System.

It is also a manoeuverable and 
convenient instrument for
investigating accident sites and 
other problem areas. In both 
roles, the Grip tester’s relatively 
low usage of water for surface 
wetting is a great advantage, 
since it significantly reduces the 
required water carrying capacity 
of the towing vehicle.
 
The Grip tester data collection 
software provides the operator 
with facilities for monitoring 
incoming data, for recording 
markers during the survey and 
for scanning all the results in 
the field once the survey has 
been completed. Printed reports 
may be produced using the data 
presentation software supplied 
or the ASCII data files may be 
imported into any spreadsheet.

grip tester



Ikram Paves Sdn Bhd (231314-V)
(A Subsidiary of Kumpulan Ikram Sdn Bhd)

Block 8, Unipark Suria,
Jalan Ikram-Uniten, 43000 Kajang,
Selangor Darul Ehsan, Malaysia.

Tel: (603) 8738 3302
Fax: (603) 8739 1904

Email: ipaves@ikram.com.my

For more information, visit
www.ikram.com.my
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