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GULF ENGINEERING HOUSE CONSULTING

Gulf Engineering House
1. INTRODUCTION

Gulf Engineering House (GEH) is a Saudi firm, which conducts studies/ consultation in the areas
of highway, structural design, pavement, GIS, traffic, transportation, , airport engineering and
other engineering disciplines. GEH is managed by a group of highly educated professionals. GEH
consulting engineering staff consists of highly experienced and specialized engineers who are
expert in all the above mentioned fields of Engineering. GEH’s commitment to quality, support
and product integration will continue to play an essential part in the Group’s strategy. GEH is
structured into following divisions:

e Road and Highway Engineering Division

e Structural Design Unit

e Airport Division

e Transportation and Railway Engineering Division

e Geotechnical and Materials Testing Division

e Geographical Information System (GIS) and Survey Division
e Equipment Division

e NDT Division

GEH has maintained a continuous presence in the Middle East for over several years and the
Company is justifiably proud of its long-term association with the development of the region’s
industrial, commercial and civic infrastructure. This document will include the prequalification
requirements.

GEH is having head office in Riyadh and other branch offices in different cities of Saudi Arabia. A
view of GEH Head Office in Riyadh is shown below.

53

Head Office of Gulf Engineering House in Riyadh, KSA
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The Riyadh office in Saudi Arabia is the center of GEH's operations in the Middle East and has

branches in Jeddah, Mecca, Medina, Qassim, Hail,

%29
Jguaian|
ENGINEER

S |

Jazan, Hofuf, Taif and Dammam.

The main office employs over 100 expatriate and local staff comprising:

S.No | Staff

Senior Engineers and Experts

Engineers

Equipment Operators / Technicians

Blw(N|(Rr|Z

Administration, Librarian and Printing Support Service Personnel

GEH currently employs over 386 employees in the Middle East. The current break-up of

GEH employees by discipline is shown below:

7% 45

6%
6%&
5% =

M Senior / Experts Engineers

B Engineers / Architects

[ Equipment Operators / Technicians
H Laboratory Technicians

M Quantity Surveyors

M Land Surveyors

[ Auto CAD Technicians

@ Administration / Accountant

D Helpers

GEH Employee Structure
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GEH staff have published over 60 papers on pavement management / traffic / railways /
transportation planning / materials and given numerous presentations on the topic
throughout the world. The team’s international exposure and involvement with railway,
highway, traffic & airport engineering will benefit any project greatly.

GEH is responsive to the changing needs of our clients caused by rapid growth, new
technologies, new operating procedures and essential security requirements. In order to meet
these client needs, our services cover the whole spectrum of development and include
strategic planning, design, studies, infra-structure development and project management.

The GEH services are factored to meet the specific needs of the road and airport industry and
provide clients with integrated consultancy services covering all areas of pavement evaluation,
pavement management, highway and railway design, bridge design, traffic, transportation
planning, topographic survey, GIS application, geotechnical investigations, material testing,
highway and railway construction supervision, project management and value engineering.

Over a period of last seven years span GEH has spread its activities with projects worth more
300 million Saudi Riyals in diversified area of its expertise. Areas of expertise include the
following:

= Study and Design of Highway Projects

= Quality Control, Geotechnical Investigation and Material Testing Projects
= Construction Supervision Projects.

= Airport Projects

= Pavement Management System (PMS) Projects

= Transportation and Railway Projects

= GIS Application Projects

GEH — COMPANY PROFILE 2025 5
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2. Highway & Airport Engineering

Gulf Engineering House has excels in the field road & airport design and pavement engineering

including evaluation, design and supervision of both rural and urban highways and airport. The
main services provided by this division are as follows:

e Pavement Engineering and Evaluation and Road Network Management.
Roads Geometric Design.

Construction Supervision.
Airport Engineering

2.1 Pavement Evaluation and Roads Network Management
Gulf Engineering House in a unique firm own the pavement evaluation high-tech equipment to
assess the pavement layers and the high technical ability of maintenance and calibration and
the existence of specialized engineering expertise in this area, the Office has high expertise to
do the following:
- Functional and structural Evaluation of the asphalt pavement for roads and airports.
- Development of pavement maintenance management systems of roads and airport.
- Superpave asphalt mix design and improve the mix specifications.
The road networks and airports pavement evaluation unit at GEH is considered the first and
the only one in the Gulf and the Middle East that has the most advanced systems for
computerized evaluation and it is the only establishment that executed specialized projects in
this field in the Kingdom and the Gulf. GEH performs evaluation for road pavement layers by
using highly advanced technological systems in the field of evaluating constructional and
functional performance of pavement layers and safety. Those systems are as follows:
Road Roughness Evaluation System, (IRI, BBI).
Skid & Friction Resistance System (FN, SN).
Structural Evaluation using Falling Weight Deflectometer (HWD & FWD).
Thickness layer measuring using Ground Penetration Radar (GPR).

Three Dimension Photogrammetry Road Assets (3D).
GEH achieved a lot of different projects related to quality assurance and quality control of

pavement construction in roads and airport with different governmental authorities and
private sections.

The pavement unit in GEH have developed the superpave asphalt mix design specifications
with the Ministry of Transport and identify the quality procedures of asphalt mixes for many
projects in the Kingdom.

GEH has wide experiences to evaluate the airside area and calculate the Pavement
Classification Number of the pavement (PCN), and verification of pavement thickness and
maintenance & rehabilitation layers required for maintenance and rehabilitation or
reconstruction.

GEH — COMPANY PROFILE 2025 6
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Gulf Engineering House has developed many software’s called a (Pavement Maintenance
management systems (PMMS), and most recently the pavement management system for the
Kingdom's airports with the Civil Aviation Authority and called as (APMS).

Friction Tester Mu-Meter6 Surface Roughness Evaluation Profiler (RSP)

2009/07/08
Groun Penetration Radar Equipment (GPR) Heavy Wight Deflectometer Equipment (HWD)

Three Dimension Photogrammetry Equipment

GEH — COMPANY PROFILE 2025 7
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Windows software of APMS and PMMS as an Example developed by GEH
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2.2 Roads Geometric Design
GEH carries out highway design in accordance with the wide experience available with its

technical teams in various fields of roads designing in rural and urban areas. Also, since GEH is
specialized in roads engineering, this gives it a clear superiority in this field. GEH in its studies
depends on local and international manuals and standards in the field of roads designing such
as the manuals of the Ministry Of Transport in the kingdom, AASHTO and FHWA in the United
States. Many integrated engineering programs are used which are capable of producing a
comprehensive design that includes all the engineering elements of roads, intersection and
related structures. Those programs are capable of utilizing field survey results and the results
of traffic, hydrological and soil studies which form a basis for the design.

Study and Design of 4th Ring Road in Makkah

GEH — COMPANY PROFILE 2025 9
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2.3 Roads & Highway Construction Supervision
GEH is one of the KSA leading roads and highways consultants, having carried out design,
construction supervision and project management of more than 2,000km of roads in Saudi
Arabia. These roads range from six lane dual carriageway motorways with grade-separated
interchanges, to feeder roads and rural roads.

GEH has significant experience in all aspects of project delivery, including major alliance
projects. GEH expertise in roads and highways spans the entire project life cycle, from the
feasibility stage through to the construction stage, as well as development of rehabilitation,
pavement management and maintenance programs.

Regarding construction supervision, GEH services include management of the tender

Quality control of aggregates layer and asphalt paving inspection in Al Dwadmi

GEH — COMPANY PROFILE 2025 10
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2.4 Airport Engineering:
GEH airport division is one of the leading independent airport consultancy and engineering
firms offering integrated, full-service studies, planning and design services. Our 10 years of
experience and expertise are instrumental in solving the increasing complexity of developing
today's airports. GEH airport division services have been developed to address the unique
needs of airport managers all around the world. GEH airport division provides a complete
range of services necessary for studies, airfield design, airfield construction supervision airport
planning and facility management. GEH has experience in all aspects of airport engineering and
provides in-house expertise in supporting disciplines.
GEH airport division is one of the few consulting firms in Middle East that is specialized in
every aspect of airport planning and design and is in fact one of the most experienced. The
firm has been engaged in several projects both in Saudi Arabia and other part of Gulf
Countries. GEH is the only engineering firm in GCC which owns all state of art equipment
required for airport pavement evaluation. GEH non-destructive testing (NDT) equipment from
various provides the accurate, reliable measurement foundation required for the proprietary
“GEH Methodology”, a unique set of advanced engineering principles and practices applicable
to pavement structures and embodied in pavement measurement and analysis and services
available only through GEH.
GEH airport division is responsive to the changing needs of our clients caused by rapid growth,
new technologies, new operating procedures and essential security requirements. In order to
meet these client needs, our services cover the whole spectrum of development and include
all services required by airport industry. To complement our internal expertise, our extensive
network of contract personnel and industry partnerships allows us to provide consulting
services on any type of airport project.
GEH is recognized for its integrated and complete planning and design services, providing

added value to its clients through:

a) Testing the structural characteristics of the pavement with geotechnical tests.

b) Testing the bearing capacity of the layer in accordance with the (California Bearing Ration CBR).

c) Measuring the thickness of the airside pavement layers in accordance with the (FAARFIELD AC

15015320-6D "FAA").

d) Test coefficient of friction of the surface according to the (FAA Circular AC 150 / 5320-12C).

e) Tests roughness and all the other tests to assess the condition along with aviation facility.
Provide a detailed report outlining the necessary solutions and are required to be applied
including procedures for implementing the tests and the mechanism adopted during the

construction phase and after the completion of construction.

GEH — COMPANY PROFILE 2025 11
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¢ Visual inspection of pavement runways using Paver method:
The visual inspection is one of the methods that will help to determine the condition of
surface pavement and damages that appear on the surface where the pavement condition
index (PCl) can be calculated depending on the type of distresses and its severity and extend
on the surface, according to the specifications ASTM D5340, using the paver program
(MicroPaver) to calculate the pavement condition index

Flle Tables Preferences Add-Ins Window Help

nlnventaw ‘Wark HPC\ bﬂepolts [ Pred. Modeling ﬂEond.Ana\ysws @M&R Plan @GISJ‘Tree Sel. ERList Sel ‘W\zards EVisua\Menu ? Help 6.0 About

Al Ahsa Airport (OEAH)

Wt Avg Condition

APRON BLASTPAD CLEARMYAY  RURNAY TAEWAY

Branch Use

Pavement Condition Index Graph
o Testing structural characteristics of the pavement layers (Deflection):
Since the functional evaluation is not enough to determine the causes of the structural
efficiency layers of pavement, especially if the reasons for the falls is not clear by visual
evaluation structural evaluation must be used to evaluate the layers using the falling weight
Deflectometer equipment, and thus determine the places of weakness in the layers.

Deflection data can be used to determine the coefficient of resilience of the pavement and to
identify the remaining life and thus determine the efficiency of the current pavement and the
required strengthening to carry the loads of aircraft that will be used runways. Using analysis
software such as EImode to analyze pavement can identify the value of remaining life and
know the thicknesses of the layers required for the necessary coverage usually rehabilitation
or reconstruction.

Heavy weight deflecometer used in Airport to identify the layers efficiency
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e Friction Number Test using Mu-Meter6 (FAA Circular AC 150/5320-12C):

Friction testing equipment is important to identify the sliding resistance of runways surfaces,
and is the only parameter that determines the extent of intervention maintenance in order to
remove the accumulated rubber on the ends of the runways landing zones in order to
prevent skidding and grounding aircraft during the landing. And the following figures show
the equipment that can be used to measure the coefficient of friction of the runways at the
airport, as well as the diagram to display the measurement results, both in real time testing
or as reports of sections measured.

Abport Al Ahwa Arport (AHSA IVLE65) Runway 16-34

o
Friction Results
L2 va 7 3 rotal L]
169 [042/13 [046/14 [041/13 [043/13

Al Ahsa Alrport AIRPORT
MuMeter Run Report (e

= | S T Tt e el

Chart | Gt | o | Events

In real time results of Mu-Meter6 equipment used for skid resistance in Airport

( = 3mL T
Mu-Meter Friction Al Ahsa Airport Runway 1¢ —— s
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c
S
8
i
\_ Distance(km) y

Reporting Results of Mu-Meter6 equipment used for skid resistance in Airport
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e Surface roughness and all the other tests to assess the condition along with aviation facility:
Runway surface profiler (RSP) is used to test the surface unevenness and boing bumping
index (IRl & BBI) to determine the inadequate construction of the runway for driving comfort.

And the following figure shows the roughness equipment in one of the airports.

Roughness equipment measuring in airport
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IRI Measurement of Al Ahsa Airport Runway 16-34
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Figure of roughness data
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Figure of Boeing Bump index data
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e Maintenance and Repair Alternative Analysis:

After collecting and analyzing all the assessment data and calculating the evaluation indices
for determining the efficiency of pavement layers runways, determining the types of
necessary both maintenance and rehabilitation for each section or element of the runways,
cumulative index can be estimated to be used for determine the required maintenance
procedure, through which the functional status and the structural of the pavement study, can
be used to determine the maintenance and material type and method of implementation and
conduct quality tests during the implementation phases. In addition to conducting Testing to
make sure that what has been implemented that matches the specifications after the
completion of the implementation work.

The following example illustrates the types of maintenance of the elements of each site in the
runway as an example of the results of both maintenance and rehabilitation required.

MM Ravhwmdmt Maintenance Decision and Priority M &R Planning  Aircrafts PCN  Option  Help
AT @ A \QBH.Q.“""B""“W" A |

{
?@Ds«mmn
§

:

4]

3pH

Active Airport is :Gassim Domestic Airport

Maintenance and Rehabilitation Alternative Graph
Please find below the details about GEH in highways engineering area.
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2.5 A LIST OF HIGHWAY & AIRPORT PROJECTS :

S. No Project Name Client
1 Supervising the rehabilitation project of 7 domestic Airport GACA
2 Air side Evaluation of Jazan Airport GACA
Airside Preventive Safety Works and Development of Airport Pavement
Management System (APMS) for the following KSA Airports:
e Al Ahsa Domestic Airport |
e Qaisumah Domestic Airport Gene.ra
L Authority of
3 o Al Baha Domestic Airport o
Rafha D ic Al ) Civil Aviation
o Rafha Domestic Airpor
, e Alrp (GACA) Jeddah
e Turaif Domestic Airport
e Sharurah Domestic Airport
e Bisha Domestic Airport
Comprehensive Pavement Evaluation and Development of Airport Pavement
Management System (APMS) for the following KSA Airports:
o King Khaled International Airport Riyadh.
. General
e Al Qaseem Airport )
. Authority of
4 e Abha Airport o
Tabouk Ai ; Civil Aviation
o Tabouk Airpor
e AITport - (GACA) Jeddah
e Wadi Dawasir Airport
e Al Jouf Airport
e Yanbu Airport
. Structural Evaluation and Estimation of PCN for King Khaled Military City Airport GACA
Using HWD.
6 Structural Evaluation and Estimation of PCN for National Border Guard Airports .
National Border
(Shebita, Zabaloten, Erdah ans Al Patha) Using HWD. G
uard
7 Comprehensive Evaluation of Pavement for Taxi Tracks of Taif Airport. Al Arrab Co.
8 Comprehensive Pavement Evaluation and for Naval Base Airport Jubail Contec
9 Comprehensive Pavement Evaluation and for Ras Al Khaimah International .
. RAK Intl. Airport
Airport UAE
10 Structural Evaluation and Estimation of PCN for Airstrip in Rabigh Using HWD. PetroRabigh
11 Design and Construction of New Runway at Prince Sultan Military Air Base Al- )
i Al Mabani
Kharj.
12 | Structural Evaluation and Estimation of PCN for Bisha Airport Using HWD. Nesma Al Fadl
13 Structural Evaluation and Estimation of PCN for Abu Dhabi Airport Using HWD. Halcrow Dubai
) Structural Evaluation and Estimation of PCN for King Fahad International Airport GACA
Dammam Using HWD.
e Functional & Safety Evaluation of Pavement at Prince Sultan Air-Base, Al Kharj. Prince Sultan
Air Base
Structural Evaluation and Estimation of PCN for King Khaled International .
16 . . . Saudi Oger
Airport Riyadh Using HWD.

GEH — COMPANY PROFILE 2025
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S. No Project Name Client

Geotechnical Investigations, Soil Testing, and Selection of Suitable Material for

17 Design and Construction of New Runway at Prince Sultan Military Air Base Al- Al Mabani
Kharj.
Design and Construction of New Runway at Prince Sultan Military Air Base Al- .

18 - Al Mabani
Kharj.
Design and Construction of New Parallel Taxiway Extension at Riyadh Military

19 Airb Torok Co.

irbase,
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e Um Al Malh Supervision of construction

Airport Layout

Aprons 1 &2
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e Roads and Interchange Supervision

Al
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Roads Work in Buraidah

Roads Work in Buraidah
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e 3D/GEOMETRIC DESIGN PROJECTS — Last 5 Years

Al mahad intersection —Jeddah

Plan View
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e Airport Evaluation Projects
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APMS Project

APMS Project
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e Completion Certificates of some of the projects
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l - AIRPORT PAVEMENT ENGINEERING SERVICES

Brochure for Airport Division

- A ‘
.\ —_—

Gulf Engineerig House Aifport:Division

Introduction

GEH airport division is the leading Saudi firm having
expertise in pavement engineering. GEH is the only
engineering firm in Middle East which owns
complete state of the art equipments required for
airport pavement design and evaluation. GEH

non-destructive testing (NDT) equipment are the
accurate, reliable, effective, the state of the art
engineering solutions for Airport pavements

Design and Rehabilitation of Pavements using
Empirical and Mechanistic Approaches .
Pavement Evaluation (Airfield).

Functional Evaluation.

Pavement Condition Index (PCl ).
Structural Evaluation (FWD/HWD).

ELMOD 6.0 and WinPCN.

Estimating Remaining Structural Life of Pavement .
Safety Evaluation.

Friction Testing.

Roughness Testing.
Development of Airport Pavement Management System (APMS ).
Development of Training Courses for Engineers and Managers.
Engineering Support of Equipment through International Companies.

GPR SURVEY AT Oreration axp Prixciree or HWD FricTioN SURVEY AT DoMastic Rusway
(KinG KaavLep INTERNATIONALAIRPORT) (QASEEM AIRPORT)

Contact Us
Riyadh - Saudi Arabia

Dynasts Heavy Weight Deflectometer (HWD).
Dynasts Falling Weight Deflectometer (FWD).
Dynasts / KJ Law Friction Tester.

Dynasts Runway Surface Profiler (RSP).

Douglas Equipment Runway Friction Tester MK-6.
Ground Penetration Radar (GPR).

Team of Experts and Engineers.

Phone NO : (+966) O11-4537171 Trans : 321
E-Mail: admin@daralkhalij.com

Gulf Engineering House - Airport Engineering Division
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S, Usd] L el Pavement Structural Evaluation
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Airfield Pavement are subjected to heavier loads
different gear configuration .
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The Equipment Works on Applying a Falling Weight

from A known Height is Simulation for loads

Ranging from Heavy Trucks to Heavy aircraft such
as Boeing — 747 one Wheel

Clavaa PA (e Agaall oo daaldll cla gl Jaad aly
Adlcal y Agand) cad cila il (Gl Guay A ) gachuald
P

The load / Deflection Measurements are recorded

through Geophones , spaced radially outward from

the load
K  TestSystemrwp/Hwp  FWD/ HWD ptasyrdenii 3
A non-destructive test device Gilia 8 LGA) Sl
Accurate and fast ( up to 26 points / hour ) (Aelu/dkE5 1. fa) Ao ullg 434
Wide loading range &l g Jsan Jlaa
FDW (70 - 120 KN) FDW Y. - ¥« KN
HWD (30 - 240 KN) HWD Y¢. _ ¥« KN

Designed for multipurpose pavement applications : 5 > .
2 Maall A 3ok G cilaal) Sasiae ciliadal dasaa
ranging from road to airfield . = b :

Ideal For Mechanistic / Analytical Design Approach Agtdan) - Ailgial) 45y Sl asasail) clisaal 400G

o il LYY Jalasl) e Ao B AL as -l pithal) Badgs 7 st padlS
P PR EQUIR A

vl dl / dssgasdl A padl ASLall N y
(+966) 011-4537171 : il [l l—ﬂ‘l |1

admin@daralkhalij.com : ig,iSJ sy
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The RSP Data shows the IRI Measurementes and
Rut Depth using three Laser , along with thier GPS
location
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The transducer unit can accommodate up to 21
laser sensors longitudinal profile , transverse
profile and rut depth require a minimum os 3 laser
. an optional movement Sensor ( LMS) can be
added for measuring cross full , gradient and
curvature

Is carefully Designed to provide an advanced automated
, high quality pavement Roughness and related
measurements solution for pavement engineers RSP is
capable of real time continuous measurement of the
following hy

Dynatest Runway Surface Profiler ( RSP)

International Roughness Index IRI
Ride Number RN

Rut Depth

Cross fall & Curvature

Gradient

Macro Texture

Global positioning System (GPS) location
Inxegrated to GTS

Guaranteed high accuracy as specified by astme-ss0
Stop & go feature for urban measurement

Easy calibration

g all 5,98 9 (e ana
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Pavement Roughness Evaluation - Runway Surface Profiler ( RSP )
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(+966) 011-4537171 : ypals
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Runway Friction Tester is designed for continuous
Slip Fraction Testing to evaluate friction
deterioration to weathering high usage aging or
contaminants such as rubber build up in touch
down zones of runway .

Real time friction testing can be performed by
Mu-Meter6 Runway Friction Tester during such " ! RS S
adverse weather As heavy rain,ice or snow. gty A Jlaall sUE) A g glall g B 4B A

MU- METERG 3%a aladiuly dlial) (uld 45 20 ¢ 2 ¢Sa

The model consist of user friendly operation soft Jalza (FN) 4ad o Jganlly clilgdl Jbaiy Julad ¢Sa
ware ,friction number (FN)can be obtained at S OSagg s (Say Aluce Auly gic sia /add (S NSIAY)
every foot meter or desired interval . It can test up - A e
to 6705 m of runway without refilling. SE] Dipany g olaa O pliiialy 14 6708 4 o)
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K Conformstointernational standard : Jho solall DilS o b olutd

American Society of Of Testing material “ASTM”E-1551 ASTM 1551-E 31 all g & LA 4.8 oY) daanl)
12C-Federal Aviation Administration “FAA” AC5320 (FFA) 41 jadl) ) jadall 5 51)
International Civil Aviation Organization - ICAO (1CA0) dxalladl Faall () uhal) daliia

Mu-Merer MK-6
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3. STRUCTURAL DESIGN AND SUPERVISION

The Structural Design Unit (SDU) is one of the main departments in Gulf Engineering House
(GEH), which provides engineering consultancy services in the form of structural design of
projects that are awarded to the company from both the public and private sectors, which
includes design of highway bridges, tunnels, and culverts. In addition, auditing and supervision
of all projects of construction of bridges and tunnels that are awarded to the company as site
supervision. Also the Structural Design Unit leads the design of commercial and residential
buildings, as well as, inspection and safety assessment of existing facilities including proposing
programs for rehabilitation and proper maintenance of these facilities. The Unit implements its
tasks through highly qualified technical staff with long experience; wide scientific knowledge
and professional distinctive competence in the company's headquarter office in Riyadh/Saudi
Arabia and its regional office in Amman/Jordan. SDU has achieved excellence and leadership in
the performance of advisory services through number and level of projects carried out and
fulfilled within the specified period of the contract.

Consultancy Services Provided by Structural Design Unit:
e Complete design services, which includes:
- Highway Bridges, Tunnels and Culverts
- Commercial and Residential Buildings
e Construction Site Supervision
e Structural Assessment and Rehabilitation of Buildings and Bridges
e Construction management
e Feasibility studies
e Sijte surveys and investigations
e Technical training

Al-Jamaat Al-Salam Bridge — Madina Municipality
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3.1 Design of Bridges and Tunnels
Design of bridges and tunnels go through various stages starting with proposing the structural
concept in compliance with the traffic solution and the geometric concept, and ends with the
final structural analysis and design according to standards satisfying safety and economical
cost requirements. Final design review is carried out along with preparation of final design
drawings and documents. Such tasks may be listed in the following main items:

1. Approved design codes and standards to be used.
2. Description of bridges and tunnels design works

3. Software used in the analysis and design of bridges and tunnels.

Intersection of 4th ring road with Madina Road - Mecca Municipality

3.2Design Codes and Standards

1. The American Association of State Highway and Transportation Official (AASHTO),
“AASHTO LRFD Bridge Design Specifications,” 4th Edition, 2007.

2. The American Association of State Highway and Transportation Official (AASHTO)-
"Standard Specifications for Highway Bridges— Division (1) 17th Edition 2002.

3. Momra Bridge, Tunnels ,Culverts and pedestrian Bridges Specifications In Urban Areas.

4. Ministry of Transport (M.O.T), “MOT Highway Design Manual) — Volume (3) — Structural
Design Specifications 1993.
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5. Precast/Prestressed Concrete Institute (PCl), “PClI Bridge Design Manual,” Third Edition,
2011.

6. The American Association of State Highway and Transportation Official (AASHTO)-"
LRFD Guide Specifications for Design of Pedestrian Bridges,” 2nd Edition, 2009.

7. Federal Highway Administration, US Department of Transport, “Technical Manual for
Design and Construction of Road Tunnels — Civil Elements,” March 2009.

Intersection of 4th ring road with Al-Layeth Road - Mecca Municipality
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3.3 Software and Programs for Structural Analysis and Design

SAP2000 Advanced 14.2.4, Structural analysis program used for structural modeling.

Staad Pro, Structural analysis program used for structural modeling.

ConSPAN, version 7.0.0, this program is used for structural analysis and design of
precast/prestressed superstructures of the form: box-girder, T- & |- & U- shaped girders.
ConBox, version 7.0.1, used for structural analysis and design of RC and prestressed bridge
superstructure of the following forms: Box-girder, solid slab and voided slab.

RC-Pier, version 7.0.0, this program is used to design bridges bents/piers in various forms such
as: Multi-column, Hammerhead, and Integral .

WinABUD, this software is used for analysis and design of closed abutments.

QuickRC, this software is used for the analysis and design of reinforced concrete retaining walls.
CSI-Column and PCA-Column, these software programs are used for the analysis and design of
columns.

In-house SPREADSHEET, which were developed by the SDU engineers to design various
problems such as: bridge decks, open abutments, Prestressed Bulb Tee girders ...etc.

WinABUD Software Snapshot

CSI-Column Software

Snapshot RCPier Software Snapshot
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3.4 LIST OF OTHER STRUCTURAL DESIGN PROJECTS

1. Design Projects

1.

10.

11.

Design of the 4™ Ring Road (RR) Interchanges in
Mecca

4™ RR and Jeddah Express Road
4™ RR and Old Jeddah Road

4™ RR and Al-Layeth Road

4™ RR and Akashieh Road

4™ RR and Jabal Thour Road

4™ RR and Al-Madina Road

4™ RR and Al-Sail Road

Design of Al-Jamaat Road and Al-Salam Road Interchange Bridges for Al-Madina Al-

Monawara Municipality.

Design of Prince Abdulmajeed Road and the Airport Road Interchange Bridges for Al-

Madina Al-Monawara Municipality.

Design of King Fahd Road and Al-Arab Road
Interchange Bridge for Skaka Municipality.

Design of King Fahd Road and King Abdul-Aziz
Road Interchange Bridge for Skaka Municipality.

Design of King Fahd Road with King Khalid
Road Interchange Bridge for  Skaka
Municipality.

Design of Prince Abdulla Road and Souq Al-

Ghanam Road Interchange Bridge for Skaka Municipality.

Design of King Abdulla Road and King Fahd Road
Interchange Bridge for lhsa Municipality.

Design of King Saud Road and Al-Diwan Road
Interchange Bridge for lhsa Municipality.

Design of Entrance of King Abdul-Aziz Marine
Base and King Abdul-Aziz Road Intersection
Bridge for Jubeil Municipality.

Design of Prince Naeif Road and Prince Faisal
Road Intersection for Ihsa Municipality.

Syt Dioavn, 2 Nl :
N SV o . R _
Al-Hafof Mobaraz Bridge — lhsa Municipality

12.Design of Abdullah Orafe Road, Old Jeddah Road and Hajoun Street Interchange for

Makah Municipality (4 bridges and tunnel).

13. Design of Taef-Hada Road and Ibrahim Jafali Street Intersection for Makah Municipality.
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14.Design of Masjid Haram Road and Sidqy
Street interchange for Makah Municipality.

15.Design of Masjid Haram Road and Jameah
Street interchange for Makah Municipality.

16.Design of King Fahd road and Rawdah Steet
(Darajah) Interchange for Jeddah Municipality
(Precast/Prestressed Bridge).

17.Design of King Fahd Road and Sary Street
(Falak) Interchange for Jeddah Municipality
(Tunnel).

18.Design of King Fahd Road with Herra Steet
(White Horse) Interchange for Jeddah
Municipality (Precast/Prestressed Bridge).

19.Design of Wadi Rmah and Shuweiah Road

Interchange for Riyadh Municipality.

20. Design of UR4 Bridge at km 139+637 at North-
South Railway for Saudi Railway Company
(SAR).

21.Design of UR2 Bridge at km 12+332 at North-
South Railway for Saudi Railway Company
(SAR).

22.Design of UR4 Bridge at km 88+626 at North-

South Railway for Saudi Railway Company
(SAR)..

23.Design of Shubra Street and Al-Jaish Street
Interchange for Taef Municipality.

24.Design of Al-Jaish Street and Al-Salama Street
Interchanges for Taef Municipality.

25.Design  of North-South Axis for Taef B

Municipality.

White Horse Bri'dge —Jeddah Municipality
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2. Inspection, Evaluation, and Rehabilitation Projects

GEH provides consultancies for inspection and safety assessment of existing facilities including
proposing programs for rehabilitation and proper maintenance of these facilities. This is
achieved through the development and implementation of proper methodologies based upon
international standards and using state-of-the-art equipment. The assessment includes
detailed information about types of damage and its causes, and development of a detailed
plan of options for necessary maintenance procedures for these facilities. Herein some of the
evaluation and rehabilitation completed projects:

2-1 Detailed visual survey of all highway bridges in the Kingdom of Saudi Arabia under
the authority of Ministry of Transport (MOT)

It includes a comprehensive assessment of bridges in the Kingdom of Saudi Arabia under the
authority of Ministry of Transport to prioritize maintenance and propose the necessary
procedures for the periodic maintenance of these bridges. A comprehensive evaluation and
rating of all bridges in the Kingdom of Saudi Arabia was achieved, leading to suggested
rehabilitation procedures and periodical maintenance programs of all bridges.
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2-2 Evaluation of Wadi Waj Culvert project (Taef Municipality).

The culvert follows the path of Wadi Waj (Waj valley) in Taef of a total length of 7.7 Km. The

evaluation process started with visual inspection of the facility, which revealed some problems

in the structure such as:
e Structural cracks in the wall and top slab of the culvert
e There s abrasion in the culvert floor due to water flow
e Bad construction of the upper inlets

e Spalling in the top slab concrete cover due to reinforcement corrosion.

e Leakage in the expansion joints which exists every 12m along the culvert.
2-3 Evaluation of Al-eskan District & Othman bin Affan Culverts (Buraidah).

The culvert follows the path of Othman bin Affan in Buraidah of a total length of 1930 m & Al-
eskan District of a total length of 428 m The evaluation process started with visual inspection

of the facility, which revealed some problems in the

structure

Based upon visual inspection and preliminary analysis, several standard tests were decided to
quantify the existing damage. The table below shows some of the nondestructive tests that
GEH is capable of executing.

Materials Test Name Purpose of Test Equipment Standard
covers determination of the pullout
strength of hardened concrete by
Pullout St th of ) .
H:rg:nedreng ° measuring the force required to pull an CAPO ASTM C900-99
embedded metal insert and the attached BS 1881 Part 207
Concrete
concrete fragment from a concrete test
specimen or structure
- This practice covers the determination of
Determining .
the strength development of adhesive
Strength . ASTM D 1144
bonds when tested on a standard specimen | BOND
Development of . . . BS 1881: Part 207
. under specified conditions of preparation
Adhesive Bonds .
and testing
These test methods cover the chemical
Chemical Analy5|s analy?es of hydraulic cements. Specific ASTM C 114
of Hydraulic chemical test methods are grouped as RCT
. AASHTO T 260
Cement reference test methods and alternative test
concrete
methods.
HUM-meter
Indl.catlng' This test methoc.j is used'to |nd!cate the HUM-METER ASTM D 4263
Moisture in presence of capillary moisture in concrete.
Concrete
This test method is applicable to assess the
Rebound Number m-place.unlformlty of concrete, to d.elmeate Rebound ASTM
of Hardened regions in a structure of poorer quality or
) . . hammer C 805
Concrete deteriorated concrete, and to estimate in-
place strength.
Crack width Determine crack width and length Template -
Gauge
Pulse velocity Uniformity and relative quality of concrete Elljtr:g;fnic ASTM € 597
through concrete ¥ g ¥ Tester BS 1881-203
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Rebar Locator

copper and conduit in concrete brick,
masonry or other non-metallic construction
materials.

Materials Test Name Purpose of Test Equipment Standard
Electrical . .
e? r|c.a Laboratory evaluation of the electrical
Indication of conductance of concrete samples to Rainbow
Concrete's Ability . . P . . . ASTM C 1202-97
. . provide a rapid indication of their resistance | Indicator
to Resist Chloride Sy .
. to chloride ion penetration
lon Penetration
. This practice is a guide for removing test
Sampling and . . . )
Analvsis of Existin specimens from existing built-up roofing Corine-
concrete . v & systems in the field and for determining the g ASTM D 2829
Built-Up Roof . . Machine
approximate quantities of the components
Systems .
of that specimen
Finding the location, depth, and size of steel
reinforcement bar, post tension cables, R-Meter M-K ACI 318 « BS 51881

Part 204

. .
p e A
SO

Rebar Locator

Reinforcement Corrosion
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3.5 (Structural Supervision unit):

The Construction Project Supervision Unit is a specialized unit that carries out all tasks related
to supervision projects, especially projects that have construction aspects, which include the
tasks of auditing and supervising all bridge implementation projects that are assigned to the
company, and overseeing the implementation of other new construction projects such as
building projects, inspecting and evaluating the safety of existing construction projects, and
proposing appropriate rehabilitation and maintenance programs for these facilities. The unit
carries out its tasks through a highly-qualified technical cadre with long experience, scientific
knowledge and distinguished professional competence in each of the company's main office in
Riyadh / Saudi Arabia, and through supervisory project managers and distinguished work staff
who reside in the various project sites scattered in all regions of the Kingdom. The unit has
achieved distinction and leadership in performing its advisory services through the number
and level of projects it has completed and the employer's satisfaction with the level of service
that has been provided.

King Abdullah Road with the Inner Ring Road Intersection
in Al-Hasa 28/7/6/2016

3.6 Samples of the supervision projects

Bridge of King Fahd Road with King Abdullah King Abdullah Road with the Inner Ring Road
Road (eastern side) in Al-Ahsa-2016 Intersection in Al-Ahsa - 2016
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3 ~ S o s

Supervising of the Concrete insulation works for for
the Prince Mansour Hospital tunnel in Taif 2015

Supervising the work for the Prince Mansour
Hospital tunnel in Taif 2015

Bridge pfo}ect duplication of the Railwa; line
between Riyadh Dammam — Saudi Railways
Organization

Bridge of King Fahd Road with King Abdullah
Road (eastern side) in Al-Ahsa-2016

Supervising rock cut works, reinforcing
works, Underpass, for the Prince Mansour
Hospital tunnel in Taif 2015

05-28-2016. 08:58, 24.9329, 43.9508

Douadmi Road Duplication Project, Arja Nefi
Alrass - MOT-2016
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3.7 LIST OF STRUCTURAL DESIGN PROJECTS — Last 5 Years:

NO | PROJECTS | CLIENT Contact Person
Design projects
Design of (5) bridges at Wadi aladayra in hail :
- Design of bridge at Wadi aladayra with prince megren road
- Design of bridge at Wadi aladayra with al haraj road
1 - Design of bridge at Wadi aladayra with marefa road Hail Eng.
- Design of bridge at Wadi aladayra with alsuivelh Municipality Mohsen Al Qahtani
- Design of bridge at Wadi aladayra with almonfak roundabout
road
2 Design extension of bridge at Wadi aladayra in hail
Design of King Khalid Road, King Faisal road and Prince Sultan
3 Road Interchange for Khamis Mushait Municipality.
a Design of King Fahd Road and Bahes Street Interchange for .
Khamis Mushait Municipality Khamis Eng.
5 Design intersection of king Abdullah road with alragy Mu.s!\ayF Mohammed saad
Municipality
6 Design intersection of king Saud road with althamanyen street
Design intersection of king Khalid road with link of king Abdulla
7 road
3 Design of intersections in jazan (6road bridge&6 pedestrain JAJAN Eng.
bridge) Municipality Ibrahim Al-Tebaigi
Studies necessary for the implementation of the scheme Ministry of
proposed by the secretariat of the capital, fever within the holy Municipal Eng.
9 sites and the free intersection at the intersection with the Taif and Rural Jubran
through Muzdalifah Affairs
10 | Design intersection of Al Dahi road with King Abdullah road
Design intersection of king Abdullah road with Amir Omar bin
11 Abdul Aziz road : Eng.
Qassim
12 | Design intersection of king Abdullah road with king Khalid road | Municipality M‘I’(:am",‘tad Al
13 Design intersection of king Abdullah road with haikley road ouarter
14 Design intersection of king Abdullah road with king faisal road
15 Design intersection of Shahar Street with Al Sadad street
16 Design intersection of king Khalid road with Khalid ibn-walid road
17 | Design intersection of bab al hazm
Design intersection of Hassan bin thabet road with al maared
18 road
19 | Design intersection of Hassan bin thabet road with 25
. . - Taif Eng.
20 | Design intersection of algamaria A . .
= - — - - — Municipality Ibrahim Younis
21 Design intersection of Khalid ibn-alwalid road with wadi wej
road
22 | Design intersection of king Abdullah road with al salama street
23 | Design intersection of airport road with wej valley road (aldalal)
24 | Design intersection of king Fahad road with Alkhurmah road
25 | Design of Bridge at Alkhurmah valley
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NO | PROJECTS CLIENT
Supervision projects
King Saud Road intersection with Diwan
King Fahd Road with King Abdulaziz Road
The bridge between the cities of Hofuf and Al-Mbaris
King Fahd Road Bridge with King Abdullah (Eastern Side)
King Abdullah Road Bridge with Inner Ring

Al-Ahsa Municipality

Supervising projects for the construction and development of rainwater drainage
plants and networks in Al-Hasa

Supervising projects for the construction and development of rainwater drainage
plants and networks in Hofuf and Al-Mbaris

N B IWIN|F=

8 Project to complete the double-line between Riyadh and Dammam

Double rail bridge project at the station 426 km between riyadh and Dammam
line
Technical study of the high reservoir in the residential neighborhood of
10 oo o
Dammam for Saudi Railways Organization

11 | King Abdullah Road Intersection with Al-Tagra
12 | King Abdullah Road intersection with Elnahda
13 King Abdullah Road intersection with Omar bin AbdulAziz Qassim Municipality
14 | King Abdullah Road Intersection with Al-Haikli

15 | King Abdullah Road intersection with King Khalid

16 | King Abdullah Road intersection with North Side Road

17 Double-road Albdaea - Alkhobraa

18 | Double-road Alrabeaya - Alasyah

19 | King Fahd Road intersection with King Khalid and King Abdullah Road
20 | King Fahd Road intersection with King Abdulaziz Road

21 | Almadina Road Intersection - Riyadh with Aniza Road - Airport

Saudi Railways
Organization

22 | Almazraa intersection Bridge Ministry of Transport
23 | Wadi Al-Rama Bridge

24 | Double-road Alareda - Elidabi

25 | Double-road Alareda - Abu Arish

26 | Al-Twaal Road Intersection —Jazan — Aldarb — Alshaqiq (Alkarbos)
27 | Al-Twaal Road Intersection —Jazan — Aldarb — Alshaqiq (Mahlia)
28 | Double Hail Road - Jaba

29 | Al-Sunbula Bridge Project Hail Municipality
30 | King Fahd Road intersection and Almaared with urban center Asir Municipality
31 | Supervising Um al-Malh Airport Border Guards

32 | Algadida Bridge Project
33 | Supervising the implementation of the West Gate

Northern Border

Municipality
34 | Supervising the implementation of an pedestrian bridge
35 | Arar Airport Road intersection with Alshoaba Hospital Ministry of Transport
36 | Supervising the Bridge of Arar Airport Ministry of Transport

37 | The intersection of The Sail Road with Omar Qadi

38 | Theintersection of the 4th Ring Road with Jeddah Highway
39 | The intersection of the Fourth Ring Road with Laith

40 | Intersection of the 4th Ring Road with Al-Awali

41 | Supervising the implementation of a waterway from the sewage treatment plant | National Water Company

Holy Makkah Municipality
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NO | PROJECTS CLIENT
Supervision projects

42 | King Khalid Road Tunnel with Airport Road Taif Municipality

43 | King Saud Road intersection with Hamza bin AbdulMutallab Najran Municipality

B | e oo vt | Seneral Authoryofc
Qassuma) Aviation

45 | Supervising of the Al-Kharj Municipal Building Al-Kharj Municipal

46 | Supervising the second phase of dual-duadmi - Arga - Nafi - Al-Ras Ministry of Transport

47 | Fix the path (Shagraa — duadmi) Ministry of Transport

48 Dual-duadmi - Arga - Nafi Ministry of Transport
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4. TRANSPORTATION AND TRAFFIC ENGINEERING

GEH play a leading role in the field of transportation & traffic engineering. Its services spread among different
areas concern with planning, design and operation.
The list includes but not limit to:

e Traffic Engineering

e Transportation Planning

e Public Transport studies

e Parking Studies

e Intelligent Transportation System

e Accident Studies

e Traffic Management Studies

e Traffic Signal, Signs and Pavement Markings
e Traffic Simulations

e Traffic Impact Studies

£ FEXTXTED Traffic Simulation for pr{)posse:‘\aniturns at King Saud Road &
201

‘\ﬁm TAKAMOL Traffic Assessment Study
Truck Entered = 49 Truck Left=9 S W PR y s Proposed Signalized Intersection with 2.5 sec; security check timing

Traffic Studies done by GEH
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= Traffic Engineering

Traffic Engineering division provides consultation on all aspects of road projects dealing with movement of

vehicles and pedestrians. We undertake projects at pre-feasibility stage until construction, supervision, and
operations. We have state of art software for operational analysis, traffic prediction and geometric design. Traffic
Engineering Services Include:

e Data Collection

e Traffic Studies

e Operational Analysis

e Design of Interchanges, Intersection and Highways and Freeways

e Logistics and Goods Movement Studies

e Economic Analysis and BoT Studies

Permanent .
. . . Portable Traffic
Autoscope RTMS Weigh In Motion Automatic
Counters
Counters

Traffic Equipment’s owned by GEH

I I
o PTV | GROUP
%ﬁggAwQ |||||||||xﬁ||x|x|
VISUM / VISSIM
. J
- - ~
3 Trafficware AUT@\; ’
SYNCHRO 11 Auto Turn Pro 11
L N Y

Traffic Software’s used for Traffic Studies by GEH
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= Transportation Planning

GEH’s Planning Division excels in multi-modal transportation planning, with a focus on creating supportive

environments for transit, and pedestrians. The firm’s planning expertise encompasses assessment and feasibility
planning for new highways/freeways and comprehensive planning to support transportation corridors, and
community land use alternatives. Traffic modelling group of this division is capable to model the entire road

network of a city. GEH offers the following services:

National Transport Planning

Travel Demand Forecasting and Model Development

Modelling, Calibration and Software Interface

Major Investment and Corridor Studies
Environmental Impact Assessment Studies
Logistics and Goods Movement Studies
Economic Analysis and BOT Studies

ne
Ridership Forecasts on Public Traniport Routes in Dammam

VISUM - MOT

Ridership Forecasts on Public Transport Routes
In Dammam by VISUM - MOT

Accessibility of Public Transport Routes
In Dammam by VISUM - MOT

Makkah Municipality

Traffic Assignment for “Study & Design of 4" Ring Road”

LTIl
rre L1

Public Transport Lines Unayzah Year 1450 by VISUM - MOT

Public Transport Lines Buraidah Year 1450 by VISUM - MOT
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= Public Transport studies

GEH gained high experience in this field by performing a quantifiable list of public transport studies for the
major cities in KSA, these projects are undertaken for several phases including:

e Conceptual studies.
e Feasibility studies.

e Preliminary studies.
e Tender Documents.

Jeddah, Jazan, Dammam, Buraidah, Hail and Taif are on the list of the major cities that under taken by
conducting these studies for the benefit of MOT and Municipalities.

= . D

/'/ /'/
74 % /

Jeddah LRT network Jeddah LRT- Sari & Madinah Intersection
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= Parking Studies

GEH has experience in planning, detailed design and implementation of parking solutions. We work closely with
the client to understand needs and tailor cost effective and creative solutions to meet their demand. GEH Offers
these services associated with parking and servicing:

e Supply / Demand & Parking Adequacy Studies
e Design of Parking Facilities
e Parking Management Plans
e Financial Feasibility Studies

e Parking Alternatives Analysis

e Functional Improvement Studies
e Parking Revenue & Operations Studies

Dakhna Parking Garage Study, Redesign Study and redesign of car parking
Riyadh Municipality Riyadh Municipality

AMANA PARKING B
VISITORS PARKING
AREA 10329.31m*

e

Qasr Alhoukm Area parking Study
(with Dorneir consulting) - ADA

Jeddah Municipality Parking Design
Jeddah Municipality
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= Intelligent Transportation Systems

ITS helps to guarantee the proper functionality, increase the reliability and improve the performance and safety
of the transport. We deliver comprehensive solutions over a full range of services from conceptual planning
through design and implementation for all ITS projects. GEH Offers these services associated with ITS

e Design of Intelligent Transportation Systems (ITS)—Advanced Traffic Management Systems (ATMS) and

Surveillance Sub-Systems
e Safety Enhancement Systems
e Advanced Traffic Control System
e Advanced Parking Management Systems
e Advanced Public Transportation Systems
e GIS and GPS Applications

Py

L e L el
E W

/)
ad

/

|

ITS Design Development Assessment, Data Collection & Stakeholders Participation
(Client: Ministry of Transport & UNDP)
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= Accident Studies

GEH provides traffic safety and accident prevention services which include investigations and recommendations

concerning signals, signs, and markings; channelization and treatment of complex intersections; loading and
unloading areas; roadway lighting; pedestrian systems; curb and off-street parking; public transit operations and
service; one-way streets; speed control; physical improvements in roadways; and traffic regulations and
ordinances. GEH offers these services associated with Safety and Accident Studies:

e Hazardous Location Identification & Treatment
e Countermeasures, Provision and Analysis

e Road Safety Audits

e Safety Improvement Programs

e Accident Evaluation

Yearly Traffic Violations 45.00

140,000 40.00
120,000 35.00
100,000

=
=)

B Injuric

30.00

25.00

20.00

Yearly Violations
o @ X
S 2 S
2 2 o
g8 8 8
8 8 8

16.36

Fatality/Injuries (%)

20,000 15.00

10.00
1425 1426 1427 1426 1429

497 5.8 195
Years (H) 5.00 333 237345 ’ﬂl—] 3331
0.00 | |

@ Speed Violations @ Overtaking Violations ‘ Fixed object  Hit Collision Overturmed  Hitroad  Hit parked Hit Others
Pedestrian fence vehicle  motorcycle

»

Road Safety Audit — Dhahran Jubail Highway
(Client: TSSP Saudi Aramco)
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= Traffic Management

Most of the urban cities suffer from improper management of traffic and streets. GEH uses demand management
technique to efficiently regulate traffic during peak hours. We make traffic environment for pedestrians, parkers
and shopkeepers much more pleasant and comfortable. GEH offers the following services in traffic management

area:

e Residential Traffic Management / Traffic Calming
e Travel Demand Management

e Access Management

e Financial Feasibility Study

Comprehensive Traffic Planning Project
Taif Municipality

Trattic Study tor KAUST Campus
(with Vinnell Arabia) - Aramco

TIS for Jeddah Municipality New Building
Al-Ahsa Traffic Study — Al-Ahsa Municipality (Shuttle BUS) — Jeddah Municipality
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= Traffic Signal, Sighs and Pavement Markings

Traffic signal design and signal timings are key factors in efficient intersection operation. Our services include
design of isolated intersections (Fixed time, Semi actuated and fully actuated) and interconnection of isolated

signals into a coordinated system.

e Coordinated Fixed Time

e Coordinated Actuated — Street Master
e Coordinated Actuated — Closed Loop
e Centralized Systems

At un-signalized intersections and mid-blocks we also undertake design of appropriate warning, prohibition and
informatory signs to ensure safe and correct use of the road by all road users. GEH offers the following services in
design of traffic signals, signs and markings:

e Design of vehicle signal heads, pedestrian signal heads, signal poles etc.
e Planning and Designing traffic signal operations, timings and phasing

e Sign and Marking Design

e Sign Inventory and Management Systems

TIS for Jeddah Municipality New Building
Jeddah Municipality

Study & Design of 4th Ring Road — Makkah Municipality
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= Traffic Simulation

Experiment performed on an artificial model of a real system is Simulation. Simulation is an excellent tool
because transport governing and regulating bodies can test the system and visualize the roadway performance
during Peak Hour , Off peak hours, After 5 Year ,during Ramadan , Hajj ,5 years back as well as Effect of
improvement proposed by the consultant.

GEH uses traffic simulation for:

- Traffic Operations Analysis (Level of Service, Total Delay, Travel Time and Queue Length).

- for Traffic Planning (Traffic Assignment)

Traffic Simulation for Abdullah Areef / Old Makkah Road using VISSIM
(Client: Makkah Municipality)

Snapshot of Sim 3D View in Synchro
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= Traffic Impact Studies

Gulf Engineering House has developed an expertise in carrying out the Traffic Impact Studies for various major
commercial centers, offices and mixed use buildings in the Kingdom. In Jeddah, GEH has completed various traffic
impact studies and of which three have already been approved by Jeddah Municipality and other are in progress.
The images below represent examples of these studies.

Refad Business park TIS

s

Hotel Marriott courtyard inn TIS in Jeddah

Sabic Museum TIS in Riyadh
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= Railway Engineering

GEH Railway engineering unit is responsible for conducting railway design studies and supervision of railway
construction projects. Many projects have been conducted by the section that includes preparing preliminary
designs for public transport systems in addition to supervising the construction in many parts of the Kingdom.

Proposed LRT Reservations in Fourth Makkah Ring Orange line-Jeddah LRT-Preliminary design-MOT
Road Cross Section

Railway track Bridge-Construction Supervision-SRO

Hofuf Railway track doubling- Construction
Supervision-SRO
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= Transport and Traffic Engineering Projects

List of Traffic/Transportation Projects
S.NO | DESCRIPTION OF PROJECTS CLIENT
1 Traffic Study for Second Ring Road (Southern Section). Riyadh Municipality
) Updating of Structural plan for the Northern and Eastern Suburbs in Riyadh Arriyadh Development
City. Riyadh, KSA Authority
Preparing the studies to update, activate and calibrate the transport and
3 traffic model of the Eastern Region Secretariat Kingdom of Saudi Eastern Province
Arabia/Dammam Municipality
Dammam, KSA
4 Traffic Counts for Dammam, Khobar & Dhahran Region Eastern. I_3r0\{|nce
Municipality
Prepa'ratlon of Studies, Designs & Engineering Manuals for the Application Eastern Province
5 of Universal Standards Municipality
in the Eastern Region Cities to Become Friendly For People with Disabilities
6 St'udy and Des'ign of Alternatives for King Faisal Bridge for Fourth Makkah Makkah Municipality
Ring Road (Faj El Herman)
7 Study and Design of 13 Intersections in Makkah (Contract # 29) Makkah Municipality
8 Study and Design of 12 Intersections in Makkah (Contract # 3) Makkah Municipality
9 Study and Design of 8 Intersections in Makkah (Contract # 191) Makkah Municipality
10 Jeddah Intersections (Contract Pack # 2 - K Fahad Rd. Corridor) Jeddah Municipality
11 Jeddah Intersections (Contract Pack # 3 - Hira St. Corridor) Jeddah Municipality
12 Jeddah Intersections (Contract Pack # 4 - K A Aziz Rd. Corridor) Jeddah Municipality
13 King Abdul Aziz Road Improvement / Widening Study in Hail Hail Municipality
14 Intersections Study and Design - Taif Taif Municipality
15 North South Corridor study and design — Taif Taif Municipality
16 Study & Design of 3 Arterials in Taif Taif Municipality
17 Traffic Master plan for KAUST & Thuwal Area Saudi Aramco
18 Traffic Study for Hasbah Bulk Plant, Ras Tanura Refinery Jacobs Zate
19 Traffic Study for Clean Fuel & Aromatics Project, Ras Tanura Refinery Jacobs Zate
20 Traffic Impact Study for Hotel & Mall in Dammam Al Hokair Group
21 Traffic Impact Study for Remal Housing Project, Riyadh Dar Al Riyadh
22 Traffic Impact Study for Housing & Commercial Project, Riyadh Al Roukn Consultants
23 Traffic Management Plan for Hermain High Speed Rail Station, Makkah Saudi Diyar Consutants
24 Traffic Impact Study for Maarif School, Riyadh Maarif Education & Training
25 Road Safety Audit for Dhahran Jubail Highway Al Rabiag Partners / Saudi
Aramco
26 Parking Study for Dhahran Health Center Al Rabia& Partners / Saudi
Aramco
27 Road Safety Audit for Dhahran Al Khobar Highway Radicon Gulf Consult / Saudi
Aramco
28 Traffic Study for Doha/Danah Area in Dhahran Radicon Gulf Consult / Saudi
Aramco
29 Transportation Study for Dammam Industrial Area 2 MODON
30 Traffic Impact Study for ADA GAB Head Quarter Building, Riyadh Dar Al Riyadh
31 Traffic Impact Study for Al Masarah Complex in Jeddah, Dar Al Riyadh
32 Traffic Congestion Relief - Taif Taif Municipality
33 Comprehensive Traffic Planning — Taif Taif Municipality
34 Traffic Congestion Relief - Taif Taif Municipality
35 Comprehensive Traffic Planning — Taif Taif Municipality
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List of Completed Traffic Impact Studies
. . Project .
S.No Traffic / TIS Projects . Client Status
location
TIS of PRIME BUSINESS . Dewan Architects +
1 - Riyadh . Completed
Parking study of PRIME BUSINESS Engineers
Security Training Center-Al Khobar TIS | Al Khobar TIS Al Arrab Contracting Co. Completed
TIS of Irgah Site Development-Riyadh Riyadh DAR Completed
Traffic Impact Study Project for the
Second Phase of the Sidra .
4 . . Riyadh ECG Completed
Neighborhood Project (Zone 2A & B)
in Riyadh
MOC Detail Design Traffic .
5 Riyadh SSH In Progress
Consultancy
TIS of Al Malga Urban village Project .
6 e Riyadh OMRANIA In Progress
in Riyadh
Master Gas system expansion Phase
7 v . P khatib & Alami Completed
Il Accommodation TIA
Traffic Study of Wadi Qortuba
8 y . Riyadh Solidere Qortuba Completed
Compound in Riyadh
TRAFFIC STUDY for the Project
“214416C001 - BI-10-01309 - REFINED QASSIM
9 TIDAREC Completed
PRODUCTS PIPELINE - QASSIM AUOUF
ALJOUF
Udhailiyah Main Gate Enhancement Eastern
10 ) . Jacobs Zate Completed
Traffic Study region
e . . . National Basics Company
11 | Prepare Drill Sites Qatif Traffic Study Qatif (NBO) Completed
Traffic impact study for the Manahil o .
. . Manabhil Private Education
12 | Al-Tarbiya Company Schools Complex Buraidah Completed
. . Company
Project - Buraidah
Traffic impact study for Al Saif
13 | Company's administrative tower Riyadh Al Saif Company In Progress
project
King Fahd Cultural Center in Riyadh .
14 11 Riyadh Black DWC-LLC Completed
Traffic Impact study for Al-Othaim
15 . Al-Khobar ECG Completed
Mall in Al-Khobar
Traffic study project for departure
16 | and arrival routes along Terminals 1, Riyadh Riyadh Airports Company Completed
2,3,4and 5
Traffic impact study for the General .
. - . . General Authority for
17 | Authority for Military Industries Riyadh N . Completed
. Military Industries
headquarters project
Residue Upgrade-Ras Tanura Refinery . .
18 . Ras Tanura WorleyParsons Engineering Completed
Traffic Impact Assessment
Transportation & Parking .
19 . Riyadh SSH In Progress
Management services for KAFD P 1.01
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List of Completed Traffic Impact Studies
- - Project .
S.No Traffic / TIS Projects . Client Status
location
20 | KAFD 1.05 Hotel Project Riyadh SSH In Progress
Traffic Consulting Services for the .
21 o . Riyadh MEINHARDT In Progress
Qiddiya Amusement Park Project
Consulting Services Project for . Dewan Architects +
22 ] . : Riyadh . In Progress
Parking and Traffic Design Engineers
Traffic Impact Study for the Nexus
23 o . Completed
Project in Riyadh Riyadh Zeoof
24 | AT TAAWUN District Park Project Completed
Traffic Impact Study (TIS) of the
Expropriated Lands on the Road and
prop ) ) of Imam Abdulrahman Al-
25 | Street Network at the Site of Imam Riyadh . . Completed
. o Faisal Hospital
Abdulrahman Al-Faisal Hospital in
Riyadh
o Traffic Consultancy services for MICD
in DG
o Traffic Consultancy services for
Pendry Hotel in DG . Diriyah Gate Company
- - Riyadh L In Progress
28 Traffic Consultancy services for 1 Limited (DGCL)
Hotel in DG
59 Traffic Consultancy services for MBC
Plots in DG
Traffic Impact Study for Residential . Al Majidiyah/ Riyadh
30 o o Riyadh o In Progress
buildings in Riyadh Municipality
Traffic Impact Study for Rabia . Rabia Hospital/ Riyadh
31 L Riyadh L In Progress
Hospital in Riyadh Municipality
Traffic Impact Study for Ibn Sina Boys . . L
32 . o Riyadh Riyadh Municipality In Progress
& Girls Schools in Riyadh
Traffic Impact Assessment for Kings Dar Engineering/Jeddah
33 . o Jeddah L In Progress
Medical College Hospital in Jeddah Municipality
Traffic Impact Assessment for . .
. o Dar Engineering/Al Hasa
34 | Abdullah Al-Rashid Rehab Hospital in Al Hasa L In Progress
Municipality
Hasa
Traffic Impact Study for Al Anud . . L
35 . . Riyadh HAK/Riyadh Municipality In Progress
Residential Compound
Traffic Impact Study for Al Hada Hotel . . L
36 Riyadh HAK/Riyadh Municipality In Progress
Compound
Traffic Impact Study for Parking Areas .
. . . Approved by Saudi
37 | (Khobar Gate, Parking Area- A & B) in Dhahran ACEC/Saudi Aramco
Aramco
Dhahran
Traffic Impact Study for Abha
38 . . Abha ECG/GACA In Progress
Regional Airport
Traffic Impact Assessment for
39 | Integrated Municipal Solid Waste Dammam Khatib & Alami/SA In Progress
Management Facility
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List of Completed Traffic Impact Studies
. . Project .
S.No Traffic / TIS Projects . Client Status
location
Traffic Assessment study for Bus . Public Transportation
40 o Riyadh In Progress
Depots in Riyadh Co./RM
41 Mart Zone Traffic Study Dammam ERM Approved by ERM
Jeddah Marriot Courtyard Traffic
42 Jeddah Jadur/IM Approved by JM
Impact Study
Hotel, Residential & Commercial . FEDN consulting
43 . Jubail . Approved by ERM
project TIS Engineers/ERM
44 | NCB Bank Regional Building TIS Al Khobar Zuhair Fayez partners/ERM Approved by ERM
45 | Hotel and Commercial project TIS Dammam Gulf Real Estate Co./ERM Approved by ERM
Educational & Residential Compounds
46 TIS P Al Khobar Al Muhaidib/ERM Approved by ERM
47 | National Heritage Center TIS Riyadh SaudConsult Approved by the client
48 | Royal Rose hotel TIS Riyadh RM Approved by RM
49 | Design of Sabic Museum TIS Riyadh Zuhair Fayez partners/RM Approved by RM
Al Narjes Hospital Project in Riyadh .
50 TIS Riyadh MTEV/RM Approved by RM
51 | Master Plan for STC HQ in Riyadh Riyadh Zuhair Fayez partners/RDA In Progress
Traffic Impact Assessment for East . Approved by Saudi
53 . Dammam KBR-AMCE/ Saudi Aramco
Dammam Il Public School Aramco
54 | Wahat Qiddiya Project TIS Riyadh MTEV/ADA In Progress
. . . Buruoj Engineering
55 | Elite mixed use development TIS Riyadh Approved by RM
Consultant/RM
56 | JADA Square Project Jeddah TIS Jeddah AMSAD/IM In Progress
Traffic Impact Study for Saihat boys Arabian Gulf Approved by Saudi
57 | . . Dammam . .
intermediate School Construction/Saudi Aramco Aramco
= Traffic Impact Study for Safwa girls Saf Arabian Gulf Approved by Saudi
afwa
intermediate school Construction/Saudi Aramco Aramco
Traffic Impact Study for Rahimah girls Arabian Gulf Approved by Saudi
59 Ras Tanura . .
elementary School Construction/Saudi Aramco Aramco
Fakeeh Hospital Project in Madinah- .
60 ) Madinah MTEV/MDA In Progress
Traffic Impact Assessment
Traffic Impact Assessment for Al Ihsa . Approved by Saudi
61 o Al Hasa KBR-AMCE/ Saudi Aramco
Women Driving Center (HWDC) Aramco
Traffic Study for Tanajib Marine
y y . . Worleyparsons/ Saudi Approved by Saudi
62 | Gate#13 Car Park Modification & Tanajib
Aramco Aramco
Drop off Area
63 | Abu Dawood Head Quarter Jeddah Abu Dawood Group Approved by JM
64 | Jeddah Municipality Building Jeddah Jeddah Municipality Approved by JM
65 | UTE Office Tower Jeddah United Trading Est. Approved by JM
66 | Ministry of Interior HQ Buildings Rydh. /Jedd. | Saudi Bin Laden Group (SBG) Approved by SBG
67 | Al Tahllia Mall Jeddah Abu Dawood Group Completed
68 | Burj Al Oula Al Khobar Al Oula Real Estate Dev. Co. Approved by ERM
69 | ADA General Auditing HQ Bldg. Riyadh Dar Al Riyadh Approved by ADA
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List of Completed Traffic Impact Studies

S.No Traffic / TIS Projects ij?Ct Client Status
location

70 | Asas Hotel Al Khobar Asas Pan Gulf Real Estate Completed

71 | Hotel Building Al Khobar Safwa Real Estate System Completed

72 | Abu Dawood Warehouse Jeddah Abu Dawwod Group Approved by IM
73 | Olayan Mall Dammam Olayan Real Estate Co. Completed

74 | MITCO Head Office Jeddah Abu Dawwod Group Approved by IM
75 | Maarif International School Riyadh Maarif Education Completed

76 | Al Hugheit Diamond Tower Al Khobar Al Hugheit Contractors Approved by ERM
77 | Al Hermain High Speed Rail Stn. Makkah Saudi Diyar Consultant Completed

78 | Al Hokair Mall & Hotel Dammam Al Hokair Group Approved by ERM
79 | Al Remal Gated Community Riyadh Dar Al Riyadh Completed

80 | AlBustanll Riyadh Al Bustan Company Approved by RM
81 | Ajdan Water Front Project Al Khobar Ajdan Real Estate Co. Completed

82 | Addiriyah Gate Project Riyadh Kayannat Real Estae Approved by ADA
83 | Al Salam Hospital Al Khobar Al Salam Medical Services Co Approved by ERM
84 | Tareq Al Jaffery Tower Dhahran Millet International Co. Approved by ERM
85 | Hotel Building, Pr. Sultan Road Al Khobar Tharaa Real Estate Approved by ERM
86 | Al Mowasah Hospital Dammam Al Rabiah Architecture Engg. Approved by ERM
87 | Al Mowasah Hospital Al Khobar Al Rabiah Architecture Engg. Approved by ERM
88 | West Avenue Mall Dammam Al Rabiah Architecture Engg. Approved by ERM
89 | Dallah Al Ared Hospital Riyadh Engineering Consultant Gr. Approved by RM
90 | lbis & Adagio Hotel Al Khobar Alesayi Hosptality Company Approved by ERM

91 Hasbah Bulk Plant

Ras Tanurah

Jacobs Zate / Saudi Aramco

Approved by Aramco

92 | Clean Fuel & Aromatic Project

Ras Tanurah

Jacobs Zate / Saudi Aramco

Approved by Aramco

93 | King Abdullah University (KAUST) Thuwal Saudi Aramco Approved by Aramco
Mustang HDP / Saudi
94 | Hail Bulk Plant Traffic Study Hail & / Approved by Aramco
Aramco
95 | King Fahad & King Saud Road Int. Al Khobar Saudi Aramco Approved by Aramco
Radicon Gulf Consult / S
96 | Abdullah Bin Abbas Road Doha/Danah / Approved by Aramco
Aramco
. Dhahran to Al Radicon Gulf Consult /S
97 | Road Safety Audit Approved by Aramco
Khobar Hway Aramco

TIS

Bureau/JM

Dhahran to
. . Al Rabea & Partners /S
98 | Road Safety Audit Jubail Approved by Aramco
. Aramco
Highway
Truck Loading Facility Traffic Study at . .
929 | Jazan Refin. Petrofac KSA / Saudi Aramco Approved by Aramco
azan
100 | Wasea Bulk Plant Traffic Study Wasea BP SLFE / Saudi Aramco Approved by Aramco
Worley Parsons/Saudi
101 | Wudayhi Residential Camp TIS Haradh Y / Approved by Aramco
Aramco
102 | Initial Home Ownership Lots TIS Dammam MHDP/Saudi Aramco Approved by Aramco
103 | Shaieldwadi Traffic Study Riyadh Riyadh Municipality Approved by RM
Commercial Centre & Office Building AlKhatib Engineering
104 Jeddah Approved by JM
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List of Completed Traffic Impact Studies
- - Project .
S.No Traffic / TIS Projects . Client Status
location
105 | TAKAMOL Traffic Study Jubail ABSG/Sabic Approved by Sabic
106 | Juffali Bolevard Traffic Impact Study Al Khobar Juffali & Sons/ERM Approved by ERM
107 | Al Shablan Traffic Impact Study Al Khobar ERM Approved by ERM
Refad Business Park Traffic Impact
108 Al Khobar Refad/ERM Approved by ERM
Study
109 | Refad plaza Park Traffic Impact Study Al Khobar Refad/ERM Approved by ERM
Lulu Hyper Market Traffic Impact
110 Dammam ERM Approved by ERM
Study
Retail Development project in Jeddah
111 TIS P prol Jeddah EHAF/IM Approved by JM
112 | Al Nawras Traffic Impact Study Jeddah ECG/IM Approved by IM
113 | Final Home Ownership Lots TIS Dammam Jacobs Zate / Saudi Aramco Approved by SA
List of Public Transport/Railway Projects
S.NO | DESCRIPTION OF PROJECTS CLIENT
1 Development of Public Transport for Jazan Territory MOT
2 Development of Public Transport for Dammam Urban Area MOT
3 Preliminary Design of Jazan BRT System MOT
4 Feasibility Study and Preliminary Design of Jeddah LRT Project MOT
5 Development of Public Transport for Hail City MOT
6 Supervision of Duplication of Railway line between Riyadh and Dammam SRO
o Supervision for Construction of High Speed Railway Bridge at Km 426 Riyadh SRO
Dammam Rail Line
8 Design of 4 Railway Bridges for SAR SAR
Note:

JM — Jeddah Municipality, ERM — Eastern Region Municipality, RM — Riyadh Municipality, ADA — Arriyadh
Development Authority
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= Projects completed in recent years

S.NO | DESCRIPTION OF PROJECTS CLIENT

1 Preparing of General Policy for Passenger Transport on the Roads in KSA Transport General Authority
Ministry of Transport and

the development of safety performance assessment models to raise the

2 level of road safet Logistics Services
y ( National Road Safety Center)
Traffic Engineering Services Improvement Project for some . L
3 Neighborhoods of Taif City Taif Municipality
Project for Preparing a General Policy for Road Passenger Transport in the
Kingdom of Saudi Arabia
Kingdom of Saudi Arabia

TG A Date Client

Jail aolell dupll 2024 AD Transport General Authority (TGA)

Transport General Authority

Project value Services
2,949,750 Preparing the General Policy for Passenger Transport on the
Roads

The road transport is a major role in the economic development of any country, and with Saudi Arabia planning to receive
many incoming travelers and tourists, the transport sector should pay great attention to and adapt to the requirements
of passenger transport. The project aims to prepare a general policy for paid passenger transport on roads, including:

e Ensures the interests of both investors and beneficiaries,

e Complies with current regulations, legislation and strategic directions,

e Achieves economic, social and developmental goals,

e Keeps up with developments in the land passenger transport sector,

e Enhances competitiveness in the sector,

e Contributes to creating an integrated, sustainable, and efficient transportation system.
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dualiiwll dlallg hulgillg pilogllg .diouhiill jhil

The Relationship between Public Policies, Strategies,
The Five Stages of Public Policy Development
Regulatory Frameworks, Standards and Controls
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y— Development of Safety Performance Prediction Models to Raise the Level of

Road Safety in KSA

Kingdom of Saudi Arabia / Riyadh

the date
2021 AD

Project value

cnibgll jSjall

@Ghllaaiwl

10,100,002

National Road Safety Center

Owner
Ministry of Transport and Logistics

Services

Transfer of knowledge from the American guideHSM to

the local environment of the Kingdom of Saudi Arabia and

build national safety information and performance

indicators

The project Related to working on preparing and developing highway safety prediction models for identifying high-risk sites

and addressing them as a proactive measure to raise the level of Road safety. It concludes field inspection of sites.

The project including 4 phases:

e Phase 1: Introduction to the Highway Safety Manual And the importance of its application in the Kingdom of Saudi
Arabia, and what are the models and methods of analysis that need to be developed before preparing a similar
highway safety manual for the Kingdom.

e Phase 2: Required Data: Collection & Analysis

e Phase 3: Application and Use of Developed Models

e Phase 4: Preparing an Accident Analysis Manual

o Tith:
ol xndar dresh s
Db M- Frd 0o 2031

Road accidents chart in the Kingdom

SAFETY
MANUAL

1st Edition * 2010

=

HSM

Vi R
‘\'/

HIGHWAY

g

HSM Road Safety Guide
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Traffic Engineering Services Improvement Project for some Neighborhoods of Taif
City
Kingdom of Saudi Arabia / Taif

the date Owner
2020 AD Taif Governorate Secretariat
W S5Uall iilol
TAIF MUNICIPALITY Project value Services
1,197,000 Traffic study and engineering design for the specified sites

within the scope of work
The project aims to develop a comprehensive plan to improve engineering and traffic services for some sections of roads that
cause traffic congestion to increase traffic efficiency in the specified locations.
The study stages included:
Phase 1: Reviewing data, studies and all information,
Phase 2: Field work,
Phase 3: Analysis of current situation data and identification of traffic problems,
Phase d: Engineering design of specific sites, including surface intersections, entrances to and from the service road, and
turning openings; Traffic calming sites on roads; Traffic impact studies of facilities; Ground pedestrian walkways.And improve

existing parking lots.

»4

A ke e i) o] o AL s B
alyr A - ] il - Block Spote

. g T ] ? F(A' - / A ) 1 ._,,

Hazardous Sites Map —Block Spots

Traffic improvement at the intersection of Quraish Street

Traffic calming sites design

with Hawazin Street
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= Accreditation Client Satisfaction Certificates
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Classification certificate
Ministry of Municipal Rural and Affairs
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02023/12/12: Ayl
M-0010036 : 6slaillag)
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LIl gginall dalauis

LCocal content certification

Aoall gginalldize
drogSallwlyyiddiallg
Local Content & Government
Procurement Authority

The Local Content & Government Procurement
Authority certifies that the Local Content Score for
Gulf Engineering House Consulting Commercial
Register No. (1010415504) for the year ended
31/12/2022,is 33.97%.

The validity of this certificate is 19 months from the

above mentioned year ended.

ocedures follo

not require a signature.

You can validate the information in this certificate via the following link
URL or by scanning the above QR code

duogSall vibjisiiallg Jhall sginall e aguis
b a3l dS s J lhall sginall duwi ol
diull. (1010415504) p8) )laj Jawdpwaiall

. 33.97% @lii 0 2022/12/31 )iy daaviiall dulloll
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Local content certificate
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Qualification certificate
Jeddah Municipality
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To DR. SALEH AL-SWAILMI
Gulf Engineering House
P.O. Box 27108, Riyadh, 11417, K.S.A
Tel No. : 011-4539282
FaxNo.: 011-4539282
013-8210142
Mobile : 0505448718
E-mail: swailmi@daralkhalii.com

Subject:  Request for Approval
Gulf Engineering House

Royal C in Jubail, Dep: has evaluated your
Company (Gulf Engineering House) and are pleased to inform you that your company
has demonstrated sufficient knowledge and expertise to the Royal Commission. Hence
you are approved as a contractor and will be invited to bid future Royal Commission
project

This approval, however, should not be construed as a commitment by Royal Commission,

but your company will have the opportunity along with other approved sources to respond
to RFP Packages in accordance with Royal Commission Standard.

Best Regards,

‘Ahmad M. Hassan
Director, Engineering Department

Approval Certificate
RCJY
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SA PROJECTS INSPECTION DIVISION
DHAHRAN FROJECTS INSPFECTION SECTION
Hateh Flanis & Civil Testing Unis
Rooim 104, 1" Flor, Fluor Anbia Building, Al-Ehabar
lubophorse: RAZ-01106, Fao BE1-6133
March 18, 2011

DBEIS-L-d30-0j)

U A Al-Gubiani, Supearvimr
Liiliny & Energy Linin
RAISARL Fraje

Tel. Mo.: 01-R62-5075
Attention: M. B, Muulana

Subjeet; REVIEW OF VENDOR'S INITIAL QC SURVEY & LABORATORY SURVEY
BEFORT

T | Basic Ciwil T:allnu(hl!:‘ﬁry ll.'“lll: ‘l.rTIMI\IlIIIEIIIb‘]

Gull Enpineering Howse On-tie Laboraory
000 48005

KAPSARL Projuct
E-mail chaied on Rarch 3, 7011

- Wit Referenees: )
| Remarks Oone-Time - Bugin Approval for AEhathion Can, U'n.l}

Appreciation Certificate Eastern Region
Municipality

Fhe swwubia mre aa (ol lows;

[T submittal is not approved

Laboiatory i fot apprved

I_l Pland’l shoratory is o Hold

Submitial |8 approved

r'] Hew Alluchmaenes *

Plewse inilinie the mecenssry action, !

./"'J 6/&- /?n,u

« Albarilbo, Suporvise
Ilrluh Flasta & Civil Tosting Lns

CiviL & STRUCTURAL ENGINEERING DIVISION
ONSHORE ENGINEERING GROUP
Al-Ndra Tower Bulding. R-W-1015, Dhahran
Tel 880-9690 + Fax §75-8139
Nowvenber 8, 2015

GEQTECHNICAL ENGINEERING
QFFICE APPROVAL

TAREQ AL OMARI, ENG

Manager, Gectachnical Div.

Gulf Engineering House

50 King Abdulah Ibn Abdul Aziz Road
P O Box 27108 Riyadh 11417

Gut Engineering House's (GEH) Riyadh office is now an Approved Geolechnical
Engineering Office, effective from November 10th, 2015 GEWs pre-qualification
documents meet the SAEP-383 minimum requirements for 8 Saud| Aramco Geotechnical
Engineering Offics. It shall be noted that this approval is for the Riyadh office only.

As GEH Riyadh office s already approved as Geotechnical Thid Party Testing
Laboratory, wih this spproval as Geotechnical E Office. GEM Riyadh can
undenake geotechnical geotachnical testing (lab ar fiald), gectechnical nvestigations,
and gectechnical desigrs or sssessmants,

Should you have guestions, please contact J.J Grosch at 880.9580.

J.J. GROSCH, Sr. Engineering Consutant
Chairman, Geotechnical Standards Commities
Consulting Servicas Divislon'CED/OEG

0,977

oo Ceordnator, CASED
Group Lesder, CEDVOEG
KSY

CS0 Lattertock

Saudi Aramca: Company General Use

Aramco Vendor ID #10029181
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s and Inspections

This is to certify that the Management System of the

tration

This is to certify that the Management System of the

Gulf House Lab for Construction Materials
PO Box 27108, Riyadh 11417, Saudi Arabia

Gulf Engineering House
PO Box 27108, Riyadh 11417, Saudi Arabia

Has been assessed and found to be in Compliance with the requirements of Standard detailed below

ISO 9001:2015
Quality Management System
This certificate is applicable for the following Services

Has been assessed and found to be in Compliance with the requirements of Standard detailed below

ISO 14001:2015
Environment Management System
This certificate is applicable for the following Services

Provision of NDT Engineering Services, Material Testing and

Geotechnical Engineering Services Civil Testing Laboratory

This Certificate is issued having Certificate No.: QSCIPL-KSA/GHL-2312-E685
First Surveillance Date: 20.11.2024 Issue Date: 20.12.2023
Sccond Surveillance Date: 20.11.2025 Expiry Date: 19.12.2026
Re-Certification due on: 20.11.2026

This Certificate is issued having Certificate No.: SISTEMA/KSA/1021Q1023

Re-Certification due on: 01.09.2024 Initial [ssue: 01.10.2021
Issue Date: 04.08.2023
Expiry Date: 30.09.2024

énaging Director] énagmg Dlrector
mipkd of surveillance aud due d

ISO Certification 9001:2015 ISO Certification 14001-2015

This is to certify that the Management System of the This is to certify that the Management System of the

Certificate of Regis
Certificate of Registration

Verify the certificate:- www.sistemacerts,com Verify the certificate:- www.sistemacerts.com

Gulf House Lab for Construction Materials
PO Box 27108, Riyadh 11417, Saudi Arabia

Gulf House Lab for Construction Materials
PO Box 27108, Riyadh 11417, Saudi Arabia

Has been assessed and found to be in Compliance with the requirements of Standard detailed below

ISO 22301:2019

Business Continuity Management System

Has been assessed and found to be in Compliance with the requirements of Standard detailed below

ISO 21500:2021

Project, programme and portfolio management

This certificate is applicable for the following Service:
= fHioate Iy appton DD RERHICRS This certificate is applicable for the following Services

RoalTeeting winary Civil Testing Laboratory

This Certificate is issued having Certificate No.: QSCIPL-KSA/GHL-2312-B688
First Surveillance Date: 20.11.2024 Issue Date: 20.12.2023
Second Surveillance Date: 20.11.2025 Expiry Date: 19.12.2026
Re-Certification due on: 20.11.2026

This Certificate is issued having Certificate No.: QSCIPL-KSA/GHL-2312-P687
First Surveillance Date: 20.11.2024 Issue Date: 20.12.2023
Second Surveillance Date: 20.11.2025 Expiry Date: 19.12.2026
Re-Certification due on: 20.11.2026

Certificate of Compliance

Verify the certificate:- www.sistemacerts,com Verify the certificate:- www.sistemacerts.com

g"é:ﬁﬂjgmg Director “lé;ﬁémg Director

ISO Certification 22301:2019 ISO Certification 21500:2021
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150 CERTIFICATIONS & INSPECTIONS

CERTIFICATE OF REGISTRATION

Itis confirmed that the Management System of

HEl

This is to certify that the Management System of the

Gulf House Lab for Construction Materials
PO Box 27108, Riyadh 11417, Saudi Arabia

Gulf House Lab for Construction Materials
PO Box 27108, Riyadh 11417, Saudi Arabia

has been evaluated and complies with the requirements of relevant Standard

ISO/IEC 27001:2022
Information Security Management System
This certificate is valid for the following activities

2
=
=
o
=
o
—
=y
=
=
<<
D
=
—
oc
)
~N

Has been assessed and found to be in Compliance with the requirements of Standard detailed below
ISO 31000:2018
Risk Management

‘This certificate is applicable for the following Services

Civil Testing Laboratory

Civil Testing Laboratory

CERTIFICADO

SOA Detail: GHLCM/SOA/01 Rev.00 Dated: 22.08.2023

Certificate of Compliance

(2

—

E:) Certificate Number: GHL/DUV-KSA/1223-15670

= Issue Date: 22.12.2023

E Expiry Date: 21.12.2024 This Certificate is issued having Certificate No.: QSCIPL-KSA/GHL-2312-R688
E Date of First Surveillance: 22.11.2024 First Surveillance Date: 20.11.2024 Issue Date: 20.12.2023
] Date of Second Surveillance: 22.11.2025 Second Surveillance Date: 20.11.2025 Expiry Date: 19.12.2026
(85

Recertification Date: 22.11.2026 Re-Certification due on: 20.11.2026

Verify the certificate:- www.sistemacerts.com

“‘&ﬁ!gmg Director

CERTIFICATE

“‘lé;ﬁ;gmg Dlrector

ISO Certification 27001:2022 ISO Certification 31000-2018

EM&

This is to certify that the Management System of the

c
@)
=
g9}
o
)

Gulf House Lab for Construction Materials
PO Box 27108, Riyadh 11417, Saudi Arabia

Has been assessed and found to be in Compliance with the requirements of Standard detailed below
Occupational Health & Safety Management System

This certificate is applicable for the following Services

Civil Testing Laboratory

This Certificate is issued having Certificate No.: QSCIPL-KSA/GHL-2312-0686
First Surveillance Date: 20.11.2024 Issue Date: 20.12.2023
Second Surveillance Date: 20.11.2025 Expiry Date: 19.12.2026
Re-Certification due on: 20.11.2026

Certificate of Regis

Verify the certificate:- www.sistemacerts.com

“‘éﬁémg Director

ISO Certlflcatlon 45001:2018

the mentioned scope and also respor
The validity of cor
QUALITY SISTE
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Certificate of completion project the development of safety performance assessment
models to raise the level of road safety
National Road Safety Center
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JACOBS ZATE
CERTIFICATE of ACCEPTANCE
STATEMENT of COMPLETION
To | Jacobs zate >
> Change Order NO. 1
P.0.Box 981. Contract Description: | Trafic Impoct Study
Al-Khobar 31952, KSA [0 ;" Engineering House

Gentlemen:

This Certificate of Completion certiies the full acceptance by Saudi ARAMCO of the completion of the main
scope of work as detailed under the subcontract agreement SAG-10100-SC 9020 Traffic Impact Study
executed by Gull Engineering House and it related Change Order No. 1

Please sign and retum in acknowledgement of your acceptance.

Jacobs ZATE

Contract Number | > sAG-10100-5C-8020
> Change Order No. 1

Jacobs ZATE Representative

Jacobs ZATE Signature // [ % /
Date

ARAMCO PMT
Contract Number » SAG-10100-5C-9020
> Change Order No. 1 i
ARAMCO PMT Representative | ﬂJl[ H AL un)ood
ARAMCO PMT Signature »\ | = |
one /P EXIE

Iy
JACOBS ZATE e n

Clean Fuel and Aromatics Ras Tanura Refinery
$AG-10100

Certificate of Acceptance & Statement of Completion
Corames B oot

To | Jacobs Zate . Acceptance No. SAG-10100-SC-9020
P.0. Box 981. | ContractDescripfion: _ Trafflc Impact Study
Al-Khobar 31952, KSA. ‘ Contractor: Gulf Engineering House

Gentiemen:
in Scope of Work, the Traffic transferred to the care,

‘custody and control of Jacobs Zate. All applicable guarantees of workmanship will commence as of the date

‘shown under the Jacobs Zate signature of this Certificate of Acceptance.

NOW, THEREFORE, the undersigned stipulates that as of the date of this document the Contractor is

transferring care, custody and control ail the ‘Deliverables’ to Jacobs Zate. This transfer does not refieve
m any 'g work or from any y work as may ocour. The

serves as the effective date the Contractor has ceased work.

Gulf Engineering House
Contract No.: SAG-10100-5C-9020
pany DR . SALEN M SwAl Il
S . S Ausedls gt 51 |
- St House |
Date: 28 MAy 20/3 vod: wly a3 |

s/

1 /3,4»‘//.7/,,‘//*//‘/4,/ Name:
Date: o///3 Date:

Certificate of Completion
Aramco
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JACOBS ZATE
HASBAH GAS ELEMENTAL SULFUR MITIGATION PROJECT
RAS TANURA REFINERY
prathy
Certificate of Acceptance & Statement of etion
Corvbens B cemacon

Contractor: | GULF ENGINEERING HOUSE

Gentiemen:

In accordance with Scope of Work, the Trafflc Study is Complete and hereby transferred to the care,

custody and control of Jacobs ZATE. All applicable guarantees of warkmanship will commence as of the date
Jacobs this Acceptance.

NOW, THEREFORE, the undersigned stipulates that as of the date of this document the Contractor is

transferring care, custody and control all the ‘Deliverables’ to Jacobs ZATE. This transfer does not relieve

rom any g or from any futur y as may occur. The date set herein
serves as the effective date the Contractor has ceased work.

GULF ENGINEERING HOUSE
Contract No.: SAG-10201-5C-9001

- Saleh AlLsidai L

Signature - A Ll ot fa 'i
q’&-mm

Date: 19 NovEMaER 2012 2102 gl

Accepted for Saudi Aramco

o 4 o Y
NomacI Tz Lty L ppfuicatend Name: __[Juigen (Do shash

Date:_2{ Al /2 Date: 31a7/ 1>

Certificate of Completion
Riyadh Municipality

f

prTaR——
1862 Kingdom of St Arnia

i

Certificate of Completion
Aramco
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Gulf Engincering House
Gull Engineering House % PR TIPS Gulf Engineering House [RRSRETNTE ST
Certificate of Client Satisfaction Certificate of Client Satisfaction
Traffic Impact Study Traffic Impact Study
Al Nawras Project, Jeddah Dallah Al Ared Hospital, Riyadh
Client Client

| the undersigned, Aly Mohamed Hany, hereby certify that M/s Gulf Engineering House has delivered the
services described below to our entire satisfaction in term of both the quality of its work and compliance
with the time frame allotted.

with the time frame zllottec. / Gl /st io\n
Autherized Representative: / / (% ENGINEERING Vousumms GROUP Authorized Representative: -—M% -

I the undersigned, Mahmoud Elkomy, hereby certiy that M/s Guif Engineering House has delivered the
services described below to our l-nrire satisfactior in term of bolh the quelity of its wark and compliarce.

i CG
4030290416 r“ ’
g 13, ,a Client ECG Engineering Consultants Group ok

Client ECG Enginearing Consuftants Group 248654 h Client Contact Al Jumaiah Building, Al Mohammadiah Riyadh
Cllent Contact Prince Mohamed Bin Abdel 4ziz (Al Tihlia) St Jeddah 7th Floor (North Tower)

Bir: Homran builcing 11th Hoor Tawer B~ Offica No, 1101 B P.0. Box 230402 Riyadh 11321 KSA

F.0. Box 23040 Riyadh 11321 KSA
Description of project Description of project
start Date Duration in Months End Date Start Date Duration in Months End Date
18-Dec-2018 a7 09-1ul-2018 12/12/2016 0s 01/05/2017

TIS &pproved by TIS Approved by Municipality

Jecdah Municipality
Services provided in detal:

Services pravided in detail:
Gulf i House was by ECG as Sub- i for the traffic impact

Gulf Engineering House was commiss'oned ay ECG as Sub-cansultant for undertzking the tratfic impact study for the proposed Dallah Al Ared Hospital in Riyadh area
study for the proposed Al hawrzs Project in Jeddat:

Services provided include the following:
services provided include the following:
Traffic Surveys (Automatic Traffic Counts, Turning Movement Counts etc.)

Study of the area affected by the project.

Analysis of traffic volumes on the surrounding road network

Evaluation of level of service on the road network for existing conditions and the target year.
Estimation of trip and parking generations of the proposed project.

Review of the parking facilities inside the project including the parking dimensions, circulatory
roads, exit and entry locations etc.

Review of the entrances and exits of the proposed project (dimensions, geometry and locations)
from the surrounding road network.

Recommendations for improving the traffic circulation around the project for existing and target
year.

Approval of traffic impact study report from the Municipality

Py

. inany review of the Project Traftic Circulatlon, Entry-Exits ard parking facilities
«  Traffic Surveys (Automatic Traffic Counts, Turni'g Movement Counts etc )

«  Stury o the area affected by the project.

«  Analys's of t-zffic volumes on the surrounding road network
.

.

Faliation of level of service an the road netwerk for existirg conditions and the targe: year.
Estimation of tria and parking generazions of th
Review of the parking facilities inside the ar
roacts, exit and entry lacations ete.

* Review of the entrances and exits of the proposed project {dimensions, geometry and locations)
from the surraunding road network.

© Recommencal ons for improving e traffic circalation around the project for exlsting and target
year.

©  Approval of Traffic iImpact Study reaort fror the Munic pality

prosased projert
tincluding the par dng dimensiors, circulatory
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Certificate of Completion ECG Certificate of Completion ECG

6, SI N JHYDRO “Building Solutions for a Sustainable World”

Date: December 06" 2019
SARU-L-SH-SC-010C, Signed dated 19/01/2019.

Certificate of Completion

This is fo certify that Gulf Engineering House (GEH) have successfully completed their scope
of work (Supervision of Rubblization & Structural Testing Work) as per Sub-Contract
Agreement number mentioned above for Shaybah Airport Runway Upgrade Project in
Shaybah Area.

This certificate is issued on the request of Gulf Engineering House (GEH).
Thanking you,

For Branch of Sinohy Corp: ion Limited C:

——
Mr. Li Shixiong
Contractor Representative

Place: Shayban

Branch of Sinohydro Corporation Limited, Capital Paid-up : SAR500,000, CR.1010305951
1010305951 00 ¢ 3mat 1yl 500 f g Joh ol o(rimd 48 )28 ) Simd 324530158 35300 st 36 52 2

Certificate of Completion Sinohydro
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= Qur Clients
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Gulf Engincering House Coasalsing

= GEH Traffic & Transportation Dept Capabilities

Introduction

Gulf Engineering House (GEH) is a Multi-Disciplinary Saudi based
Organization which provides Technical consulting services in the field of
Infrastructures and Civil Engineering. Department of Traffic and
Transportation Engineering is managed by distinguished team of highly
qualified and experienced professionals to deliver high quality services
as per Client requirements. Department provides consultation on all
aspects of Traffic projects dealing with vehicle & pedestrian
movements. We have state of art Equipment’s and software’s for Traffic
Data Collection, Traffic Modelling and Transportation Planning. GEH
Traffic department has a proven track record as a pioneer in Traffic and
Transportation Engineering services in KSA.

Services
= Transportation and Traffic Engineering Trafﬁc Soﬂware's Used

= Transportation Planning

3 PTV GROUP
= Travel Demand Modeling & Simulation Mﬁgﬁg m

VISUM / VISSIM

Public Transport Studies — =
= Intelligent Transportation System (ITS) L8 Trattionene mﬁ SOLUT!

Traffic Impact Studies (TIS)

= Traffic Management Traffic Data Collection Equipments

Traffic Signal, Signs and Pavement Markings

N
1ONS.

[

]

-

Parking Studies
Road Safety Audit (RSA)
Accidents Studies

"

L

= Traffic Data Collection Automatic Video Traffic  Radar Traffic Weigh In Motion Stations Permanent Traffic  Portable Traffic
Data Collection Counters CountingDevice  Counting Device

Public Transport Study Dammam Development of Transport model for Makkah City Updating Northern Riyadh Master Plan Design of Public Transport System-
(Public Transport Planning) (Transport Modeling) using EMME2 (Transport Master Plandz) Metro Jeddah (Transport Planning)

Road Safety Audit for Dhahran..luball TIS for Sabic Museum Riyadh Traffic Counting Study
Expressway (Road Safety Audit) (Traffic Impact Study) for the NEOM Project in KSA

Traffic Analysis Simulation using Synchro9 Makkah Bus Depot Study Design of Bus Priority System
(Traffic Analysis) (Traffic Simulation) (Micro Simulation)

¥ | 2izitaste| S| REACA| DB

| Major Clients ~ <.8U15)lg

GEH vendo' JACOBS 0)) SNC - LAVALIN GEH | i ’ ‘ KUIPER <
| ID10029181  “Soed:Avormés .I Arijrsins | T s [KBR parmers  IHELIDNIEL] | (©)€gis| VWS | ) IKUIEER
Contact Us

Riyadh - Saudi Arabia

Gulf Engineering House - Traffic and Transport Department
Manager Director : Eng. Thamer Al-Swailmi

Mobile No. 0554414714  Phone No. 011-4537171 Ext. 329
E-Mail : admin@daralkhalij.com \ thamer@daralkhalij.com

GEH — COMPANY PROFILE 2025
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5. GEOTECHNICAL ENGINEERING
The Geotechnical Engineering Unit is one of the basic departments in Dar Al Khaleej,
as it provides engineering services in the field of Geotechnical Studies, and Dar Al
Khaleej has expert technical teams and advanced laboratory in this field. The main
objectives of the Geotechnical Department at Dar Al Khaleej office are to support

the construction industry through geotechnical surveys, laboratory techniques, and
provide technical support to its clients.

= Engineering Services

GEH performs geotechnical engineering analysis for a wide range of projects, which
include highways, urban transit systems, bridges, buildings, dams, municipal and
industrial facilities, residential and commercial developments, pipelines, cut-and-
cover tunnels and landslides, among others. We provide geotechnical data reports,
geotechnical engineering recommendations, and construction specifications. List
of our engineering services are summarized below:

e Foundation recommendations such for soil bearing capacity recommendations and soil
stability analysis for different foundations:

— Shallow foundations
— Mat Foundations
— Piles Foundations
— Offshore Foundations
e Design of Earth Retaining Structures
— Gravity, semi-gravity, cantilever, counter fort retaining walls
— Cantilever and anchored sheet pile walls

— Mechanically stabilized earth walls
e Ground Improvement

— jet, compaction, permeation, and intrusion grouting
— Dynamic compaction

— Deep soil mixing

— Blasting

— Pre-compression

— Stone columns

— Prefabricated wick drains

GEH — COMPANY PROFILE 2025 78
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Gulf Engincering House Consulting

e Other Designs
— Natural and Man-Made Slopes

— Tunnels

— Design of Dams

ST » Bl Bt e

Installing rock slopes after installing a
grid

e

uport

= Sub Service Investigation Services

The site and geotechnical investigation department is equipped to carry out
investigations of diverse projects and clients in the Middle East. Regardless of the
size of the project, all GEH LABORATORY projects are approached with the expertise,
technology and equipment required to meet the client needs to maximum
satisfaction level.

GEH acquires geotechnical and other data to characterise the subsurface. Data is collected
using a variety of in-house methods, tools and sensors ranging from cone penetration
testing (CPT), geophysical methods to conventional drilling techniques and borehole tests.
GEH owns and operates more than ten mobile drilling rigs which fully supplemented by
trained and professional operators. GEH truck and trailer mounted drilling rigs can be
mobilized, on a short notice, from our geographically wide spread regional offices and
branches. GEH drilling personnel have combined extensive years of experience on a variety
of projects. Soil samples, rock cores, and computer-generated test boring logs are reviewed
by one of our engineers prior to transmittal to our clients. GEH maintains modern drilling
and soil-rock sampling equipment designed for site investigation purposes according to the
latest technologies.

GEH has a strong commitment with gathering high quality field data, in order to enhance
our geotechnical designs and engineering predictions. Furthermore, we try to keep up with
the latest technologies available in the market. All of this is aimed to provide our clients
with a wide menu of options for ground characterization based on site-specific needs.

GEH — COMPANY PROFILE 2025 79
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GEH Drilling Rigs
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= Geotechnical Field Tests

Gulf Engineering House is committed to meticulous accuracy and quality in field data
collection in order to provide geotechnical engineering designs. Moreover, we are trying
to keep up with the latest technology available. GEH aims to provide our clients with
engineering services for all sectors across the Kingdom of Saudi Arabia. Also GEH has a
leading role in the field of scientific research and engineering studies to provide
engineering solutions for all sectors of civil engineering, and GEH has a number of rigging
technicians who hold certificates in this specialization, and it requires conducting ring tests
on the soil at the site as needed, including:

e Penetration Tests:
- Cone Penetration Test (CPT) - Standard Penetration Test (SPT)
- Vane Shear Test (VST) - Dynamic Cone Penetration-Test (DCP)

Van Shear Equipment Dynamic Cone Penetration- Equipment (DCP)

GEH — COMPANY PROFILE 2025 81
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Gulf Engincering House Consulting

e Geophysical Explorations & Utility Clearances
— Seismic Refraction Testing

— Soil Electrical Resistivity
— Soil Thermal Resistivity
— Ground-penetrating Radar (GPR)

¢ 2 ‘\ﬁ - SRR "i& QI‘IJ S
GPR Software Soil Thermal Resistivity
e Pile Tests

— Pile load test. (axial & lateral)

— Pile integrity
e Permeability Tests :

A permeability test device for soil and concrete materials, which is computer-based
(developed by GEH)

— Pressure/Packer test. — Pumping test. — Percolation Test.

e

.(Percolation Test) (Packer Test)

GEH — COMPANY PROFILE 2025 82
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= LABORATORY TESTING SERVICES

GEH has integrated laboratory equipment to carry out all the required tests and to conduct
the laboratory tests used to determine the properties of soil and building materials. The
experiments are conducted by highly qualified laboratory engineers, geologists and
laboratory technicians. Laboratory experiments of soil samples and building materials are
carried out in the laboratories of Gulf House for Engineering equipped with all the modern
equipment and equipment necessary to carry out experiments and obtain results with high
reliability.

e Soil Tests:

- Sieve Analysis - Specific Gravity - CBR Test
- Hydrometer Analysis - Water Content - Triaxial Test
- Atterberg limits. - Odometers Tests - Direct Shear Test

/F Limit Test Procedure’

(Spcific gravity) Atterberg Machine

GEH — COMPANY PROFILE 2025 83
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Direct Shear Test Triaxial Test

GEH — COMPANY PROFILE 2025 84



GULF ENGINEERING HOUSE CONSULTING

-

Laboratories with the highest practical experience,
and the highest readiness

e Rock Tests:
— Point Load Test. — Uniaxial Compressive Strength

Uniaxial Compressive Strength Point Load Test

GEH — COMPANY PROFILE 2025 85
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Gulf Engincering House Consulting

e Chemical Tests:
— Soil acidity pH.
— Water soluble sulfate ion content in soil.
— Water soluble chloride ion content in soil.
— Organic content.
= Geotechnical Field Tests

The field geotechnical tests carried out by the Gulf House office can be summarized as
follows:

Penetration Tests:
— Standard Penetration Test (SPT)
— Cone Penetration Test (CPT)

Van Shear Test.

Plate Load Test
Geophysical Explorations & Utility Clearances:
Seismic Refraction Testing
Soil Electrical Resistivity
Soil Thermal Resistivity
— Ground-penetrating Radar
Lugeon Test

It is widely used to estimate the average hydraulic conductivity in rock masses, and the
Logen value is defined as the amount of water loss in liters / minute per drill meter at a
pressure of 10 bar.

Pile Load Test GPR Used for Utility Clearance

GEH — COMPANY PROFILE 2025 86
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Gulf Engincering House Consulting

Pile Integrity Tester

Cross hole Seismic Testing Equipment
Seismic

Vhp100 Hand Pump &
Data logger (Jet Dsp 10)

Single and Double Packers

TRILPE X 200 Piston Pump
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Riyadh Metro
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= Softwares:

® gINT ADSCHECK

® Seismic Analysis

e Settlement

e Office, AutoCAD

- E B § N N

AutoCAD F |
R - PO BEEHD

= References:

* Saudi Building
Code (2007). n ;
5:,:..cht:l.,lu5‘=;

* ASTMs Standards \GEIM)
Ve ‘ I’

INTERNATIONAL

Standards Warldwide

* AASHTO System

gINT.

Eﬁ WinSism V.11
AR

* ASCE - 7-2002

« SEAS-A-113, 114,
112, Q - 001, 006

* BS System

Settle3D

ASCE

erican Society of Civil Engineers

d&agoul géolji

saudi aramco

Do

British Standards
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= Samples of the Implemented Projects:

SR. # PROJECT TITLE LOCATION CLIENT START DATE CONIID?::ION
Geotechnical Investigation Study for
Replacement of Old Fire Fighting . SNC Lavalinl
Oct 2013 Dec 2013
1 System at South Area- Al Khafji Joint Al Khafji Saudi Aramco ¢ e
Operation
Geotechnical Investigations for BACS
2 Riyadh Riyadh . Jun,2013 Jun,2014
. . Consortium
Metro Project Lines 1& 2
3 Madinah Haji City PKG 4A Madinah POSCO E&C July 2016 September
Geotechnical Invest igat ion Study for
4 "Replace Jebel Dining and Udhaliyah |SaudiAramco| Aug 2016 Oct 2016
Recreational Complex,Ud haliyah
Improvement and renovation Works )
for Runway of Certain Regional and Almabani
5 D ic Ai 7 Aj Ph Abha General October 2016 | October 2016
2)omest|c irports (7 Airports) (Phase Contractors Co.
Concrete Pavement Testing and
ZATE/
6 Geotechnical Investigations for Shaybah Jacot.Js Jan 2017 March 2017
. Saudi Aramco
Shaybah Airport Upgrade
. L . Alascon Co. Ltd.
7 ieotgcTtl)caI. Investigation for Landfill Abgaiq | Jan 2017 Feb 2017
reéa In Abgaiq Saudi Aramco
Geotechnical Investigation Services
for Medium Industry Area Ali Al-Ajmi Co. |
. M 2017 A t 2017
8 Development (Package-9) at Jazan Jazan Saudi Aramco a ugus
Economic City
. R . Nasser Al Hajri
Geotechnical Investigation Services
i Co. | Saudi Jan 2017 Feb 2017
9 for Manifa SAOMPP Project Manifa Z audi an €
ramco
Geotechnical Investigation Services Nasser Al Hajri
10 |for Construction of SFNY 718 Water Safaniyah Co. | Saudi May 2017 July 2017
Disposal Well in Safaniyah Aramco
. Nasser Al Hajri
11 H DD Works at Khurasan iyah Gas Khurasaniyah Co. I Saudi May 2017 August 2017
Plant A
ramco
GEOTECHNICAL INVESTIGATION
12 REPORT For Mubaraz Saudi Aramco | August 2017 August 2017
PROPOSED OFFICE BUILDING
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SR. # PROJECT TITLE LOCATION CLIENT START DATE CONIIJ';L,IE_:ION
. Nasser Al Hajri
13 H DD Works at Khurasan iyah Gas Khurasanivah Co. 1 Saudi November November
Plant urasaniya 0.7 >audt 2017 2017
Aramco
Geotechnical Investigations,  Soil
Testing, and Selection of Suitable
14 | Material for Design and Construction Al Kharj Al Mabani
of New Runway at Prince Sultan
Military Air Base Al-Kharj.
Topographic Survey and Geotechnical
| tigation for Sol j i
15 nvestigation for Solar Energy Project Al Khar] Almarai May 2017 August 2017
CPP- Company
3 Al Kharj
16 Improvement and renovation Abha Almabani J oty | | 017
Airport Abha General anuary anuary
Qaisoma Almabani
17 | AFL Buildings . General March 2017 March 2017
Airport C
ontractors Co.
Almabani
18 | AFL Buildings Turaif Airport General August 2017 August 2017
Contractors Co.
West Runway Geotechnical
19 Investigation and Structural KFIA KFIA Managers| August 2017 August 2017
Evaluation
H DD Works at Khurasan iyah Gas Nasser Al Hajri
20 |Plant Khurasaniyah Co. | Saudi Feb 2018 Feb 2018
(Seismic) Aramco
. Nasser Al Hajri
H DD Work Kh h
21 orks at Khurasan iyah Gas Qatif Co. 1 Saudi Feb 2018 March 2018
Plant
Aramco
22 | Well Core Facility Duhran AGC Feb 2018 March 2018
23 | Government School Project Safwa,Saihat and AGC May 2019 June2019
Dammam
24 | Sewerage System in Qasim Qasim ASS January 2019 | March 2019
. Eastern
25 |Central and North regions . Jacob ZATE | January 2019 May 2019
Province
26 Pipe Line Construction Dammam Arkad January 2019 On-going
Telecommunication Tower | Madina, WASIT . .
27 constructions and Jubail Tamimi July 2019 On-going
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Riyadh Metro Project, High Authority for the
Development of Riyadh

KSA /Riyadh

Client Date %l 2 . laia 2%
High Authority for the 5016 cel it a s g ey
Development of Riyadh

Services

Geotechnical Investigations

The Metro project (lines 1 + 2), many field and laboratory tests were carried out, the
most important of which are (drill bits, seismic assessment tests, tests that assess
groundwater levels, groundwater pressure tests, examination of the presence of
ground services and surveying works for the area). Geotechnical reports are prepared
at the highest technical levels.
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Shybah Airport Upgrade
KSA /Shybah :
Saudi Aramco 2016

Services J ACO Bs

Geotechnical Investigations

In this study, a geotechnical study of the existing Shaybah airport, which is to be
expanded, was carried out. The work included soil investigations, static cone testing, and
airport material tests in general, with the aim of assessing the current condition of the
airport, studying the characteristics of soil in order to design the expansion and after
determining the points of coordinates and locations of the required field tests and
approving them from the client (Saudi Aramco), to confirm that there were no Utilities
before starting work, the work was carried out, and the work included 31 Boreholes, 14
Static Penetration Tests and 31 Trail Pit tests, in addition to the DCP tests.
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JAZAN economic City Upgrading/Jazan

KSA /Jazan an | gSolj
Client Date saudi aramco
Saudi Aramco 2017

Services
Geotechnical Investigations el Aoy

ABDULALI AL-AJMI CO.

After located the locations of the required field tests, then they were approved by the
client (Saudi Aramco) to confirm that there are no utilities lines before starting work.
GEH carried out the study, which included 6 Boreholes, 10 Static Penetration Cone, 5
Electrical Resistivity tests, 5 thermal conductivity tests, in addition to 32 Trail Pits.
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The western runway evaluation project for King

Fahd Airport

KSA /Damam .
Client Date EGACA
Ge.ne.ral Authority of Civil 2017 o e
Aviation

Services

Geotechnical Investigations

GEH has identified the required field test locations and has been approved by the client
(King Fahd Airport) to ensure that the Utilities line are not available before starting work.
The work consisted of 7 Boreholes, 7 Trial Pits, in addition to tests to evaluate the current
runway by taking core samples from the runway layers, and testing them in the
laboratory.

4 5 6 ¥ e o oy 8 S| ] % e I &

CORE-NO- 11
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Solar farm project in Al-Kharj
KSA /Al Kharj

Client Date | %l I
Almarai Company 2018 o .)'O'J
Services Alma rai

Geotechnical Investigations

GEH has surveyed the project and identified the locations of the required field tests,
which have been approved by the client (Almarai Company) to ensure that there are no
utilities line before starting work. The work consisted of 36 Boreholes, 5 Trail Pits, 15

electrical conductivity tests, 15 thermal conductivity tests, 5 Plate Load tests, and 5
permeability tests.

PLATE LOAD TEST (ASTM-D1196)
600.0

—a—PL-1
——PL2

—8—PL-3

8
3
5

L4
——PL5
300.0

Load (kN/m?)

Settlement (mm)

Figure-7: Load ~ Settlement Curve for the Plate Load Tests
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= Samples of Accreditations

By
Acereditation file N°: 2-0072
B S
2 A S
e TUNAC
AL WIS Technical Annex
—_— Issue N°4
bl syt
Name of Laboratory : Gulf Enginering  Accreditation file N°: 2-0072
house House Riyadh branch
iEan Jall pesaiy s paiagll Referenticl : ISO/IEC 17025 (2005)  Contact : Saced ABDULMONEM
B 1P XN
el Address : King Abdullah Road, City Alwsha RIYADH
H gl el 13 e sl Tel £ 0096611453717 Fax : 0096611453020
WEW Galpll WAoo E-mail address: monem/@daralkhalij.com
+ Ol g alll s 3 e 23!
N 3 G ] I 4 HLEL AVEYA/Y/NY ylsg YA/ iy 1Y) o3 3 3)Ls _Scope of s
b pimlaal i 4 J] 4 S VEVAIY/AY )Ly YA/ iy VWM 035 usimyLlni 3505 Products, materials, Measurement methods: References:
T utin” Jlowe 2 Jaalisl Loy sl pindl ulaglall | iaking 3 ydalt Lovaia L swrples, Characteristics, Regulations
Jis walll ey il aad slally sydl a5 el iiis Jlome Bl . P
lslly il objects tested Types of tests. Techniques
Gy 1l ¢ Lajadt ol ao)lilly el Zuabil ol aiendlls 315531 dd oty & gl Mobsture Content ASTM D950
il = Soil Classification ASTM D2487
Gylodd) Sileasanll J] Ll " 315lly L iwiia ” Jlove 2 cagall Jual @5 i ¢ Joald dogyds Tiydrometer analysis ASTM D22
i B Unconf irength of cohesive soil ASTM D216
AVEYT/VV/A iy o/ £/0VIA® 4B eaanilly 33,101 UU Triaxial Compressive test on cohesive solls ASTM D280
. 3 Standard Test Method for Cros hole Seismic Testing ASTM Dé428
Aol ¥y LY Lo Dircct Shear test TM D3080
o Swelling Test STM D4546
Gl 5y alll das 5 e adlly Consolidation Test ASTM D2435
7 Plate Load test STM D1195
)( Compressive Strength and Elastic Module of Intact Rock Core
ASTM D7012
= 20 ool 3305 GEOTECHNICAL Specimens.
all ogasll o | Jussy Point Load test ASTM DS731
\ Van Shear Test ASTM D2573
S | Wessremetof Sl Rexitvky Usng e Wemer Four Ecirode ASDHGH
ey Determination of Water (Moisture) Content of Soil and Rock by Mass. ASTM D2216
| | o {l Standard Penctration Test (SPT) and Split-Barrel Sampling of Soils ASTM D1586
poSllaall Gl o ja5allie Standard Test Methd for Electronic Friction Cone and Piczocone A
Penctration Testing of Soils bl
(el Seismic Refraction ASTM DS777
Downhole Seismic Testing ASTM D7400
Dy namic Cone Pencirometer ASTM De9s1
HEMICAI DS ASTM DS907
/ This technical annex may be subject to change from the TUNAC. In this case, the new technical annex cancels
%/, and replaces allprevious technical annexs.
F.E48 -December 2012- issae 5 Page 1 /3
RS/ T @w&,w REETEVARN XN, A
VT ot el 8

OWNER SAUDI ARABIAN OIL COMPANY

MAIN CONTRACTOR SNC-LAVALIN ARABIA ENGINEERING CONSULTANCY
AL KHOBAR - 31952, KSA

SUB-CONTRACTOR GULF ENGINEERING HOUSE (GEH)

DATE 12 FEB 2014

ADVANCED
CERTIFICATION

WORK COMPLETION CERT!

1. | SERVICE AGREEMENT NO. | 003-700002-Rev.0 —
THIS IS TO CERTIFY THAT THE MANAGEMENT SYSTEMS OF
2. | GEH REF NO. GEH-SNC/01-2013 . .
Gulf Engineering House
3. | Work Description GEOTECHNICAL INVESTIGATION PO Box 27108, Riyadh 11417, Saudi Arabla
REPORT - REPLACEMENT OF OLD
HAVE BEEN ASSESSED AND REGISTERED BY
FIREFIGHTING SYSTEM ADVANCED CERTIFICATION LIMITED AGAINST THE PROVISIONS OF
4. | Order Quantity 1 1ISO 14001:2015
5. | Quantity Completed 100% DOCUMENTATION COMPLETED FORTHE SCORE OF
Provision of NDT ing Services, Material Testing Engineering
Services
PREPARED BY CERTIFIED BY
/ —
/%// 7 /D’L/;q,? \)4/(//‘)/]
§gnature Signature
=== 00367
Name: Eng. Mutaz Mustafa Name: SARMUL Weran DIRAST AUTHORISED B € 021212017
07/07/2017
itle: 0 itle: _— 29/12/2019
Title: GEH Representative Title:  PRoJECT Wehp i
Company Name : GEH Company Name : SNC-LAVALIN JOHN ELEN, MANAGING DIRECTOR
Advanced Certfcation td N3rL
FRPRTPTPRTRTIN pesriis i eeoiimfii 1
Gulf Engineering House T:+44(0)1275 390 568
\85 aly padbsd wwadvancedeertifeation.couk

GEH — COMPANY PROFILE 2025 97



GULF ENGINEERING HOUSE CONSULTING i

CIVIL & STRUCTURAL ENGINEERING DIVISION
i I ONSHORE ENGINEERING GROUP
iR Al-Midra Tower Building, R-W-1015, Dhahran
Eg’gg 102779 | . Tel. 880-9690 * Fax 875-8139
Bk e S November 9, 2015

Lttt Wy
J it ianse
CSDICSED-014/15
245t gl ot B2 Ll cpmatatl GEOTECHNICAL ENGINEERING
Eligll ) Lensigligtil s iyt Juall g0 OFFICE APPROVAL

ot Gle Gl pans Jlaa 2 Jalt

- P R ! . i R TAREQ AL OMARI, ENG.
el Tastlgll galanil sla =k /ru&-‘} Manager, Geotechnical Div.

ALARYN WY okl Gulf Engineering House
s oet! . 660 King Abdullah Ibn Abdul Aziz Road

f P.0.Box 27108 Riyadh 11417
e dayg a9 alll Leo g wale bl n
Gulf Engineering House's (GEH) Riyadh office is now an Approved Geotechnical
Engineering Office, effective from November 10th, 2015. GEH's pre-qualification
documents meet the SAEP-383 minimum requirements for a Saudi Aramco Geotechnical
Engineering Office. It shall be noted that this approval is for the Riyadh office only.

Ul Ly Bl G e 2. 550359 (5ot skl Lol Juals Rilae ) 5],

oo Labag Ll Caleally 51550l o daredl 35aall 2. 53,1501 Siliia lplly dogpidl 5853 (n
AT . R As GEH Riyadh office is already approved as Geotechnical Third Party Testing
- lyl SO0 U5 Gylinugl il alily Laboralory‘ with this approval as Geotechnical Engineering Office, GEH Riyadh can
testing (lab or field), geotechnical investigations,

penisme Jaall efalls Gaguady & VEYA/ 21/ 08 gl V- TVVA 03 eSailiad ] 55050 and designs or

sl gl alials @5 pem e o Comy ¢ pasliall ipall Gand Jleal Jlae 2o galall 35055 5 Should you have questions, please contact J.J.Grosch at 880-9690.

B ¢ L) el o el iy < TEVA/E/T Gl 1ALAES o) Ll Gy J.J. GROSCH, Sr. Engineering Consultant
@ Chairman, G Standards C
il Eguad gnad 350 el psoslaliel Consulting Services Division/CED/OEG

ia ¥ ey ¢ obledl &y Lale 5 e Lol B (o iauil] ool amieall L /gﬂ

=l e g = u—sj?—e et ¢ Lual @=ald (s Leuall o Aalyy ey O@/ -tﬂ{//p

f2slal) ipall Gz Jlaet Jlaws 25,1550l sd pmalaiet Bl opn - (VAS
‘lT/fst/JJG
il g alll das yg psmyle adledly cc:  Coordinator, C&SED

Group Leader, CED/OEG

KSY
@aaleailly Sl ale jais CSD Letterbook

sl al dazma ¢ SLE/ uatigll
Bl <8205 S 145 sy Saudi Aramco: Company General Use
L ol

S VTAS U A G ) TVYA (B ) slalZ s

Supply Chain Business L.
B e copmet ~ Kingdom of Saudi Arabia Sy
B VS R ga 35,80 Ministry of National Guard et i3
Fax 011-80-77041 Saudi Elactricity Company Health Affairs e e .JJ;\J-"
King Abdulaziz Medical City k) ek e ek e
Date  : 08/05/2017 Ref# -17 Project Management Office sy
To : Gulf Engineering House ~ SAP # 5003858
Address - Al.Khawarzmi st. ohud district, Area 71, Dammam, KSA ATV 3
aferfry:
Al ¢ Mr. Osama Mahgoub SNVt
Fax f 0138210812 B se09a EXIRYD-15-9681.20834
Phone  : 013-8210415
E-mail * Osama@daralkhalij.com
Cuasaal Y glhall g 5 jlaall Claly A4Sy ] Bkl
Subject : Gulf Engineering House Prequalification Request I PCR-T/0002/18 5, e : guagal) |
Reference to the above mentioned subject, Saudi Electricity Company is pleased to i dgnad 0 alih Sl AN Ly ) dle el Shikaay (o £ asians #LA) Base
inform you that, the prequalification request of Gulf Engineering House, KSA / st o)
Dammam as a Subcontractor is accepled to Saudi Electricity Company, for the L) Jue Sl gy i) A ohaY JalSie e Aigl il Jla 35,8 Je |

following Scopes:
AT g ) Aang aSle k)

NO Qualification Scope Limitations Condition 1 Ay
( = - s Al oSl (s i) pY VAN /YA Ay fp ) T o pSillad My ohel gyasd) S DY
1 Geotechnical Services None o dand gyl ay S Wiliie! 5 3 aih adey Jally gaphd ol Amlia Ay iy ally 38,20 Al
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2 | Third Party Inspection approval by SEC Projects
Managers. ) e a3 kg
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/&"7/
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SR ks [ udigall
% lohammed Alomar
Department Manager (Acting)
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= GEH Geotechnical Capabilities

Geotechnical Engineering Department

Introduction

Geotechnical studies are concerned with the study of foundations and
interaction between soil and foundations. This field includes everything
related to soil identification, classification, direct methods of soil exploration,
methods of conducting laboratory tests, and then various structural
calculation methods as well as methods and techniques for constructing
structural elements or structures with direct contact with soil. It also includes
all soil treatment and exporation techniques.

Geotechnical Engineering Sevrvice

o

Foundations design, based on the analysis of bearing capacity and settlement
(shallow foundations, piles and analysis of the probability of soil liquefaction
during earthquakes).

Provide appropriate recommendations to improve the characteristics of weak
soils (grouting, dynamic compaction, deep soil mixing, preloading, stone
columns, water drainage).

Design of earth retaining structures.

Analysis of the slope stability and the design of means of fixing slopes
(anchors - rock bolts).

Design and implementation of the Piezometer to measure the water table.
Design of dams (stability of the dam body - seepage through the body).
Investigation of cavities under the structure foundations using Geophysical
methods.

-]

-]

-]

=}

-]

a

Tests

Ground Water Observation

Tests Consolidation Test Sampling and storage according to ASTM Triaxial Shear Test

Examples of Previous Projects

A e o

Project - e
A ed AL-Madinah Al-Munawarah Metro AlHujaj city in AMadinah Al-Munawarah Shybah Airport Riyadh Metro Red Line
pprov AL-Madinah Al.Munawarah Development Authority ‘Al Fwzan and Posco Companies Saudi Aramco High Commission Development of Arriyadh
BACS Consortium

Contact Us

§ s | Riyadh - Saudi Arabia

, l ' a tl l \ \ Gulf Engineering House Geotechnical Engineering Department
d 3 Phone No. 011-4537171

E-Mail : admin@daralkhalij.com

Gulf Engineering House Labs and
Geotechnical Services are approved
by Saudi Aramco

apgeuuigSoll

Saudi Aramco
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6. NON DESTRUCTIVE TESTING (NDT) PRE-QUALIFICATIONS

6.1 Non-Destructive Testing Services

Non-Destructive Testing (NDT) is the branch of engineering concerned with all methods of
detecting and evaluating flaws in materials. Flaws can affect the serviceability of the material or
structure, so NDT is important in guaranteeing safe operation as well as in quality control and
assessing plant life. The flaws may be cracks or inclusions in welds and castings, or variations in
structural properties that can lead to loss of strength or failure in service. The essential feature
of NDT is that the test process itself produces no deleterious effects on the material or structure

under test.

6.2 GEH NDT Services

1. Advanced NDT Services

% TOFD

MAGNETIC FLUX LEAKAGE-FLOOR SCANNING

< PHASED ARRAY UT

MAGNETIC FLUX LEAKAGE-TUBULAR SCANNING

< EDDY CURRENT TESTING

INTERNAL ROTATING INSPECTION SYSTEM (IRIS)

% NEAR FIELD TESTING (NFT)

REMOTE FIELD TESTING (RFT)

2. Conventional NDT Services

«<» RADIOGRAPHIC TESTING

SAFE RAD USED BY SCAR PROJECTOR (QC-GLOBAL)

< ULTRASONIC TESTING

POSITIVE MATERIAL IDENTIFICATION (PMI)

< MAGNETIC PARTICLE TESTING

DYE PENETRANT TESTING

«» VISUAL INSPECTION TESTING

HARDNESS TESTING — TELEBRINNEL & MIC 10

3. OTHER SERVICES

< THIRD PARTY INSPECTION SERVICES

WELDER QUALIFICATION

< POST WELD HEAT TREATMENT

PRE-HEAT

4. Training & Certification Program

< RADIOGRAPHIC TESTING LEVEL | & II

ULTRASONIC TESTING LEVEL | & II

< PENETRANT TESTING LEVEL | & II

MAGNETIC PARTICLE TESTING LEVEL | & Il

< VISUAL INSPECTION TESTING LEVEL- | & Il
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6.3 GEH NDT Techniques

1. Radiographic Testing

A well-established NDT technique, radiography uses
gamma-rays to produce the image of an object onto
film. The source of radiation is a sealed source of
radioactive material emitting gamma-rays: Iridium 192,
Cobalt 60, Selenium 75. Applications include wall loss
detection and sizing in pipes and plate through to
manufacturing defects in welds, forgings castings etc.

2. Safe Rad used by SCAR Projector (QC-Global)
(Small Controlled Area Radiography)

Up to 15 curie Iridium 192, or 81 curie Selenium 75

Using SCAR radiography can be performed with:

+» Minimal impact on other activities (6 foot radius
controlled area)

+* Enhanced radiation safety (isotope never leaves the
exposure device)

>

K/
*

Innovative shielding materials and techniques.

D)

>

K/
*

Lower activity isotopes.
Allows for 24 Hour radiography.
Reduces radiation dose.

X/
LX)

>

X/
*

L)

X/
°

No flash dose during exposure or retraction of
sealed source
Sealed source does not leave the device during

K/
*

exposures.
Safety Advantages
Reduces radiation dose

°

>

K/
*

No radiation incident emergencies
No risk of source detachment

*
LX)

R/
°

No interference with emergency escape routes

R/
°

positive control over the controlled area
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3. Ultrasonic Testing

Ultrasonic methods of NDT use beams of mechanical
waves (vibrations) of short wavelength and high
frequency, transmitted from a small probe in contact
with the specimen surface and detected by the same or
other probes. Such mechanical vibrations have
different forms depending on the direction of particle
movement in the wave motion, so there are several
forms of ultrasonic waves. The most common and
widely used in NDT are compressional and transverse
(shear) waves. They can travel large distances in fine-
grain metal and an oscilloscope display (A-scan) shows
the time that it takes for an ultrasonic pulse to travel to
a reflector (flaw or back surface). Applications include
location of manufacturing defects in welds and castings
through to Corrosion / Erosion monitoring and large-
scale corrosion mapping.
4. AUT (Phased Array & ToFD)

Advanced UT Technologies provide an innovative

solution to many unique and difficult geometries and
applications. Services range from ASME code-compliant
weld examinations to the detection of in-service
defects in of Piping, Forgings, Tanks and Pressure
Vessels. Phased Array, Time-of-Flight Diffraction and
other Advanced UT Techniques are valuable tools that

have great benefit. Our specialty is complex
geometries, Advanced PA & ToFD techniques.
Our Equipment - OmniScan MX2

The OmniScan MX2 offers a high acquisition rate and
new powerful software features for efficient manual
and automated inspection performance—all in a
portable, modular instrument.
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5. Magnetic Flux Leakage Testing For Storage

Tank Floors

MFL technology is similar to Magnetic Particle
Inspection (MPI) - without the ink! In both cases the
component is magnetized to a level at which the
presence of a significant local reduction in material
thickness causes sufficient distortion of the internal
magnetic field to allow flux lines to break the test
surface at the site of the discontinuity. In the case of
traditional MPI, a ferromagnetic powder, in wet or dry
form, is used to mark the spot so that it is readily visible
by the inspector. With MFL, suitable sensors are used
to give an electrical signal at the leakage site. This signal
may operate an audible or visual alarm to alert the
inspector, or may store the event for computer
mapping of the area. Thus both techniques require two
basic things, a method of magnetization, and a method
of detecting the leakage field.

Magnetic Flux Leakage (MFL) systems are heavily
reliant on the inspection surface, on which they
operate. It is important to understand that as the
conditions of the inspection surface deteriorates, so
can the effectiveness of any MFL system.

MFL systems interpret a leaking field and any
influencing factors that affect this leaking field must be
understood and factored into the inspection process. In
order to maintain detection capabilities, it must be
understood that as plate thickness increases, the
detection sensitivity must increase. As the detection
sensitivity increases, the likelihood of spurious defects
increases accordingly.

Our Equipment - Floormap3Di

This Equipment is inspection of bulk liquid above
ground storage tank floors using Silverwing
Floormap3Di to determine the top and bottom surface
corrosion levels in combination with Manual Ultrasonic
thickness for in accessible areas.

It is suitable for the inspection of floors made of mild
steel up to 12.5 mm thick including floors with non-
magnetic coatings up to 6 mm thick
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6. Positive Material ldentification

The requirement for positive material identification
(PMI) in alloys used throughout the physical plant
is more critical than ever. Simply relying on spot
testing of parts and subassemblies is too risky and
unacceptable; in fact, best practices today include
100% PMI testing of all critical materials

Our Equipment - Thermo Scientific Niton XRF
Analyzers

Thermo Scientific Niton handheld x-ray
fluorescence (XRF) analyzers are revolutionizing
elemental analysis with the simple pull of the
trigger.

7. Tube Inspection with Eddy Current Testing (ECT)

Eddy current testing is a noncontact method used to inspect non ferromagnetic tubing. Thi
technique is suitable for detecting and sizing metal discontinuities such as corrosior
erosion, wear, pitting, baffle cuts, wall loss, and cracks in nonferrous materials.

Magnetic field

;f'j»»:\%/z - .
Ty

/ Impedance brdge cols, absolute/dferentil
Conductive and nonferromagnetc tube material

8. Tube Inspection with Internal Rotating Inspection System (IRIS)

The ultrasonic IRIS option is used to inspect a wide range of materials including ferrous,
nonferrous, and nonmetallic tubing. This technique detects and sizes wall loss resulting from
corrosion, erosion, wear, pitting, cracking, and baffle cuts. Olympus digital IRIS inspection
technology is used extensively as a prove-up technique for remote field testing, magnetic flux
leakage, and eddy current inspections.

UT beam is reflected by tube
inner and outer walls

Turbine body

Tube is
flooded
with water

Rotoris propelled ~ Synchronization pin
by water pressure
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9. Tube Inspection with Remote Field Testing (RFT)

Remote field testing (RFT) is being used to successfully inspect ferromagnetic tubing such as
carbon steel or ferritic stainless steel. This technology offers good sensitivity when detecting and
measuring volumetric defects resulting from erosion, corrosion, wear, and baffle cuts.

Olympus remote field probes and the MultiScan™ MS 5800 are used to successfully inspect heat
exchangers, feed water heaters, and boiler tubes, around the world.

Magnotic flux hnes

!
Tadirect or remote field /
- S —

Excitor coil

N~

10.Tube Inspection with Magnetic Flux Leakage (MFL)

Magnetic flux leakage (MFL) is a fast inspection technique, suit-able for measuring wall loss and
detecting sharp defects such as pitting, grooving, and circumferential cracks. MFL is effective for
aluminum-finned carbon steel tubes because the magnetic field is almost completely unaffected
by the presence of such fins.

11.Tube Inspection with Near Field Testing (NFT)

The near field testing (NFT) technology is a rapid and inexpensive solution intended specifically
for fin-fan carbon-steel tubing inspection. This new technology relies on a simple driver-pickup
eddy current probe design providing very simple signal analysis.

NFT is specifically suited for the detection of internal corrosion, erosion, or pitting on the inside
of carbon steel tubing. The NFT probes measure lift-off or “fill factor” and convert it to
amplitude-based signals (no phase analysis). Because the eddy current penetration is limited to

the inner surface of the tube, NFT probes are not affected by the fin geometry on the outside of
the tubes.

Differential channel  Absolute channel

h A S S
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12.Magnetic Particle Testing

Migw (1 Pt e Lapedtian

An extremely cost effective method for the detection
of surface and near surface flaws in ferromagnetic
materials, MPI is primarily used for crack detection.

Following magnetization the specimen is covered
with a detection medium (Ferrous oxide particles),

either dry or suspended in a liquid. Surface breaking
flaws distort the magnetic field causing local magnetic
flux leakages that attract the detection medium
producing a buildup that can be seen visually.

Dye Penetrant Testing

DPT is low cost method of detecting surface breaking
flaws, such as cracks, cold laps, porosity etc. Dye
penetrant is drawn into a surface breaking flaw by
capillary action and excess surface penetrant is then
removed; a developer is then applied to the surface,
drawing out the penetrant in the crack and producing
a surface indication. The technique can be applied to
many non-porous clean materials, metallic or non-
metallic.

13.Visual Inspection

Visual inspection (VT) relies upon the detection of
surface imperfections using the eye. Normally applied
without the use of any additional equipment, VT can
be improved by using aids such as a magnifying glass
to improve its effectiveness and scope

14.Hardness Testing

Hardness is a characteristic of a material, not a
fundamental physical property. It is defined as the
resistance to indentation, and it is determined by
measuring the permanent depth of the indentation.
More simply put, when using a fixed force (load) and
a given indenter, the smaller the indentation, the
harder the material. Indentation hardness value is

obtained by measuring the depth or the area of the
indentation using one of over 12 different test
methods.
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6.4 GEH Heat Treatment Services

Heat treatment is the process of heating and cooling metals to
achieve desired physical and mechanical properties through

modification of their crystalline structure.

The temperature, length of time, and rate of cooling after heat
treatment will all impact properties dramatically. The most common
reasons to heat treat include increasing strength or hardness,
increasing toughness, improving ductility and maximizing corrosion

resistance.

Heat Treatment is often associated with increasing the strength of
material, but it can also be used to alter certain manufacturability

objectives such as improve machining, improve formability, and

restore ductility after a cold working operation.
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6.5 GEH Major Clients
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6.6 NDT Organization Chart

Dr. Saleh Al-Swailmi
General Manager

!

Eng. Osama Mahgoub

Technical Branch Manager

I

Eng. Riyas Khan.U
NDT Operation Manager

Eng. Sambasivan Eng. Ahmed Shaban
NDT Prime Level llIINDT Technical Manager Prime Radiation Safety Officer/NDT Level llI

I

NDT Instructor

Eng. Yedhu Krishnan
Back Up Radiation Safety Officer/Coordinator

l

NDT Technicians —
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6.7 Administration List of ASNT Level-IIl’s

List of Certified Personnel’s

# Name RT MT PT VT uT PAUT ToFD RFET MFL AUT OTHERS

1 Varun Sharma X X X X X X X X ASNT Level Il & PCN Level Il
2 Sambasivan X X X X X ASNT Level Il

3 Ahmed Shaban X X X X X ASNT Level Ill

4 Rohit Puri X X X X X Manufacturer Certified

5 Motaz Jally X X X X Manufacturer Certified

6 Assad Bashir X X X X Manufacturer Certified

6.8 Skilled Manpower List

piscipline PT MT RT VT uT uTT RTFI
Number of 61 61 64 a1 37 26 10
Technicians
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6.9 Equipment’s List

No. Items Qty
1 Olympus MX -2 1
2 Olympus MS 5800 1
3 Silver wing MFL Floor Scanner 3Di 1
4 Pipe WIZARD AUT Olympus 1
5 Scar Projector 1
6 Black light 3
7 White/Black light meter 2
8 MT Yokes 09
9 UT Thickness Meters 04
10 UT Weld's Flaw detectors 43
11 V1 block 05
12 V2 block 18
13 Step-wedge 37
14 UT transducers (0) 36
15 UT transducers (45) 38
16 UT transducers (60) 43
17 UT transducers (70) 45
18 Film viewer 09
19 Guide Tubes 62
20 Crank Unit 35
21 Projectors 32
22 Survey Meters 93
23 Thermo luminescent dosimeter, (TLD) 176
24 Electronic Pocket Dosimeter (EPD) 104
25 RT Collimators 35
26 Densitometers 12
27 PWHT Machines with accessories 30
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6.10 Projects Competition Certificates

No | Project Name Client Period
. . . 1 Mar 2010 - 28
1 NDT Conventional Project Saudi Aramco Feb 2016
. . Saudi Aramco,
Supply experience NDT Inspection for RTR 2015 19 May 2015 -30
2 Rastanourah
South shutdown . Jun 2015
Refinery
3 NDT & PWHT services for Wasit GAS Plant SINOPEC 1 Dec 2012 =31
Dec 2014
NDT services for Saudi Kayan Project, Aljubail, 3 Nov2011-31
4 SABIC SINOPEC Mar 2014
5 NDT services & Inspection Shutdown S?Udl Aramco, 2014
Riyadh Refinery
lobal Solutions f
NDT & PWHT services for Quarayyah Combined Global Solutions .or 30 Sep 2012 -31
6 General Contracting
Cycle Power Plant Est Jul 2013
7 NDT services at PP10 Alkharj Power Plant Truba Arabia 21 Nov 2011 -1
Aug 2012
3 NDT work for Port area Packages 6 & 7 Tank Saudi Kavan 13 Jun 2009 - 10
Farm Project Y Sep 2011
9 Welder‘ & WeIFjlng Qualification for Haram Shargawi Factory 2012
expansion Project — Jeddah
. . 4 Nov 2008 — 1
10 | NDT services at Qurrayah Power Plant Truba Arabia Aug 2010
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6.11 List of Awarded Projects
. Contract Date Date
# Slent Contract No Scope Awarded Completed
y | SaudiArabian Oil 6600024026 NDT Services | 1Mar2010 | 26 Feb 2016
Company
Aramco Riyadh .
2 ) 6510658652 NDT Services | 03 May 2014 | 30June 2014
Refinery
Aramco
3 Rastanurah 6510724316 NDT Services | 15 May 2015 | 30June 2015
Refinery
Aramco
4 Rastanurah 6510749342 NDT Services 8 Nov 2015 31 Dec 2015
Refinery
Sinopec E&C
. SME/BCC2012- .
5 Mlddlel_tl-;ast Co. WASIT-SV-0009-IK NDT Services 18 Dec 2012 30 Mar 2014
NDT& PWHT
6 Trubarabia NOO044/QR/SC/1108 & . 04 Nov 2008 31 Dec 2013
Services
7 | SaudiPreinsulated SPPI-GE-001 NDT Services | 18-Jul-2011 On going
Pipes Industries
g | ArabianGlobal 1 o) 0i9/2007/12 | NPTEPWHT | 41 6en2012 | 31 Dec2013
Sources Services
g | ArabianBemco BC 109/3756 NDT& PWHT | 51 Nov2012 | 31 Dec 2013
Contracting Co Services
10 | nma Utilities 10000042 NDT Services | 26 Feb 2013 On going
Contracting Co
. NO17/PP- NDT& PWHT .
11 Trubarabia 12/5C/2014 Services 05 Feb 2014 On going
Arabian Bemco . .
12 Contracting Co BC 117/4270 NDT Services 05 Feb 2014 On going
National Pipe Co. . .
13 Ltd COM15-0121-L NDT Services 30 Apr 2015 On going
Sinopec E&C
. SEG/BSNEI2015- NDT& PWHT .
14 MlddIeLtEdast Co. U&I-SC-0002-1K Services 01 June 2015 On going
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6.12 Radiation Practice License

License Number: 10210RY-02 thuad ) pd
rian; 1 saiee auclauilYlg diggill ailayll alya
Effective Date: 15/10/2023 s hal :_;)b Nuclear and Radiological Regulatory Commission
Expiration Date 15/10/2026 el &

Operation Operation S8l dad

For Use of radiation sources in gauges and exploration — cilisiul g (uldll A ladyl jiuaall alaiiu) du jlaal

Facility Details slial) Jualdd

Gulf Engineering House Riyadh

Organization Name: Al Sl i) s 4S5 RVEN W]

Gulf Engineering House Riyadh

Facility Name: ol il Al =08 s s3Ldidal)
Facility Code: 10210RY ssladall o8
Province: o=k _V/Riyadh rAdkiall
City: byl radadlaall / daall
46.71132466358607 - 24.74708901938933
Location: Eﬁ 18 al
=] =
This is a license to perform the following AU Ao lad) il jlaally aLdl SLALAL duad jl) o3
radiation practices:
Use of nuclear moisture / density gauges Ayghy o AR (bl Ay g il Ao ladN) jibaall alidind
Radiation source inventory limit: Ll adiuly 7 pancal) Lol jtbaal) et ey aalf
Radioactive Materials (Sealed Sources) (Aasida silas) Aadiall 3 gall
Radionuclide | Maximum Radioactivity of each source - radionuclide Number of Sources
Cs-137 (MCi) s Glle 8.00 20
Am-241/Be (MCi) susS A 40.00 20
Operational Limits and Conditions: tJedl) o g i g 390

sources 40 .1

To check authenticity of the license by visiting the
link below on the website of NRRC

FYRIDE RSP SIS WGP Uy PUPITARE i}
Lolad¥l g &g oll) 48 0 Aigd g AW

https://aman.nrrc.gov.sa/licenseVerification
or

https://aman.nrrc.gov.sa/l icenseVerification
]
3

S i all el alaiiudd (& ke o8

By using the following identifier code:
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6.13 Contacts

Osama Mahgoub
Branch Technical Manager

T:+966 13 821 0415 x 111
F: +966 13 821 0412

Cell: + 966 564072139

Email:
osama@daralkhalij.com

ndt@daralkhalij.com

Riyas Khan.U
NDT Operation Manager
T: + 966 13 821 0415 x 106
F: + 966 13 821 0412
Cell: + 966 546622090
Email: rivas@daralkhalij.com

Post Box: 3569 Dammam 31481,Alkhwarizmi Street, Saudi Arabia

GEH — COMPANY PROFILE 2025

115


mailto:osama@daralkhalij.com
mailto:ndt@daralkhalij.com

GULF ENGINEERING HOUSE CONSULTING WE’M,;

Gulf Enginesring House Coasalting

7. Land Survey Engineering

GEH has got comprehensive capabilities and experienced team in undertaking Land /
Topographic Survey work for transportation and other engineering projects during design and
also in construction supervision stage. GEH has performed topographic survey work for major
highway and public transportation projects including:

e Detailed Design of Makkah Fourth Ring Road Project.

e Preliminary Design of Jeddah LRT Project (Orange and Blue Lines)

e Madinah LRT Project for all three lines.

e Preliminary Design of Jazan BRT Project.
The topographic surveys of the project sections carried out involve monumentation,
establishment of control points for x, y and z coordinates, double leveling, traversing and
topographic surveys using Total Station and GPS equipment. Example of some topographic
survey / land acquisition survey works are shown below:

AN % \1‘\" ~
Topographic Survey Map of King Abdul Aziz Road Intersection with Sary Street

Topographic Survey Map of King Abdul Aziz Road Intersection with Al Tahlia Street
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Topographic survey of the properties boundary samples
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All Topographic Survey jobs performed by GEH according to the required standard and
specifications, mainly the work follow the required specification. And in general all survey works
performed according to the following specifications:

e Latestissues of MOT Topographic Survey Manual.
e Latestissues of Saudi Aramco Standards and Specifications.
e The reference of the survey will be according to the WGS 84, or Ain Al Abed Station.

GEH own the latest version of the related software which is:

e AutoCAD 2014, AutoCAD Land Desktop 2009, AutoCAD Civil 3D 2013, ArcGIS 10.1 Surfer 10,
hypack 2012.

e Leica Geosystem, Topcon Positioning Systems, SOKKIA measurement technology Systems,
Trimble measurement.

e GPS measurement station

GEH has the latest technology of the devices used in the Topographic Survey such as:

e Global Positioning System (GPS)
e Total station

e Level Measurement

- S

Total Station
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7-1 A brief description of the GEH Topographic / Land Survey Works is shown below:

Developing of Al Horaidah Beach
Jizan Municipality

Type of Contract: Design

The Topographic Survey was used in the
roads and location design.

The Client: Jizan Municipality.

Consultant: GEH

-y
-
~...
-~
-
-

33U 5 uem ’
g et -

Developing and Design of King Abdul Aziz Lt T
Road — Hail R e g

Type of Contract: Design i N, AN
The Topographic Survey was used in the g
roads and location design.

The Client: Hail Municipality.
Consultant: GEH

AL KIS Syt

Design of Third Ring Road — Makkah

Type of Contract: Design

The Topographic Survey was used in the roads
and location design. And Identifying the
conflict area with the final corridor of 3t" Ring
Road

The Client: Makkah Municipality.
Consultant: GEH
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Evaluation of 14 Domestic Airport and
identifying the Safety issues in the Airfield
Area

Type of Contract: Evaluation

The Client: General Authority of Civil Aviation
(GACA).

Consultant: GEH

Design of Several Intersection in Jizan

Type of Contract: Design

The Topographic Survey was used in the roads
and location design. And Identifying the
conflict area with the final corridor.

The Client: Jizan Municipality.

Consultant: GEH .

Design of Several Pedestrian Bridges in ’-* 1
Jizan ‘ 3 “Z ,

Type of Contract: Design Ay
The Topographic Survey was used in the roads ! ) = )]

design. And Identifying the conflict area with N\ %
the final design area.

The Client: Jizan Municipality. e

Consultant: GEH =2\

i b G

GEH — COMPANY PROFILE 2025
120



GULF ENGINEERING HOUSE CONSULTING waﬁéwwm

Gulf Enginesring House Coasalting

Design of Light Rail Train for Jeddah City
Option 1

Type of Contract: Design

The Topographic Survey was used in the LRT
corridor design.

The Client: Jeddah Municipality & MOT.
Consultant: GEH

Design of Light Rail Train for Jeddah City
Option 2

Type of Contract: Design

The Topographic Survey was used in the LRT
corridor design.

The Client: Jeddah Municipality & MOT.
Consultant: GEH

Land acquisition of King Abdul Aziz Road
- Hail

Type of Contract: Topographic Survey

The Topographic Survey was used in the roads
and location for land acquisition.

The Client: Hail Municipality.
Consultant: GEH
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7-2 Ground Penetration Radar For Underground Utilities Mapping

Based on the commitment of Gulf Engineering House for continual improvement of the road
construction industry and associated structures in addition to our continuous research in road projects
management, GEH has identified the obstacles causing delays in the infrastructure projects particularly
in the roads sector.

The most important obstacles were in the management of utility lines underneath roads. For many years
the accurate identification of underground utilities has been a nightmare for contractors and owners
(municipalities or road authorities). In many cases construction work caused damages and interruption
of services and even caused fatalities of workers on site. In all situations project costs will increase
considerably due to the absence of reliable information.

The archived plans of utility lines underneath roads did not reduce the size of this problem and in many
cases these plans are incomplete or inaccurate.

1. GPR Definition:

In many infrastructure projects especially projects that required deep constructions for long distances
like roads, bridges, and tunnels, the most difficult task is to accurately determine the different utilities
locations, which is most necessary to save and transfer the affected utilities without damaging or
interrupting that services. Many studies figured that the insufficiency of locating utilities lines is a major
cause for projects delay.

Ground penetration radar (GPR) is one of advanced geophysical tests according to (11-ASTM D6432),
and it is providing a complete solution for that issue. The GPR has been developed to deliver a complete
solution to high accuracy of detecting, locating, and mapping the underground utilities.

2. GPR Applications:

There are many applications & projects that GPR is used, for example:
e Underground utilities scanning & mapping for all type of facilities such as schools, hospitals, and
government buildings which is used for rehabilitation, construction, and maintenance.
e Underground utilities scanning & mapping for roads which is used for infrastructure construction
such as transportation, bridges, and tunnels projects.
e Municipalities’ general utilities automation.

3. Previous projects:
1- Riyadh Metro Project — Arriyadh Development Authority,
Underground utilities scanning for The geotechnical Studies for Metro lines (1 and 2) under

supervision of (BACS).
2- Khurais Central Processing Facility, Saudi Aramco,
Underground utilities scanning for Arabian Gulf Construction Co.
3- Medina intersections design, AlIMedina Development Authority The project of in -.
Underground utilities scanning for intersections design.
4- Network in Hiteen district, National Water Company,
Underground utilities scanning for AWW & Partners.
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4. GPR Flyer

Ground Penetration Radar (GPR) Equipment

For Underground Utilities Mapping

Introduction

Based on the commitment of Gulf Engineering House for continual improvement of
the road construction industry and associated structures in addition to our continu-
ous research in road projects management, GEH has identified the obstacles causing
delays in the infrastructure projects particularly in the roads sector.
The most important obstacles were in the management of utility lines underneath
roads. For many years the accurate identification of underground utilities has been
a nightmare for contractors and owners (municipalities or road authorities). In many
cases construction work caused damages and interruption of services and even
caused fatalities of workers on site. In all situations project costs will increase consid-
erably due to the absence of reliable information.
The archived plans of utility lines underneath roads did not reduce the size of this
problem and in many cases these plans are incomplete or inaccurate.

GPR Definition

In many infrastructure projects especially projects that required deep constructions
for long distances like roads, bridges, and tunnels, the most difficult task is to accu-
rately determine the different utilities locations, which is most necessary to save and
transfer the affected utilities without damaging or interrupting that services. Many
studies figured that the insufficiency of locating utilities lines is a major cause for
projects delay.

Ground penetration radar (GPR) is one of advanced geophysical tests according to
(11-ASTM D6432), and it is providing a complete solution for that issue. The GPR has
been developed to deliver a complete solution to high accuracy of detecting,
locating, and mapping the underground utilities.

Geophysics Tests

Geophysical testing is one of the important geotechnical surveys to study the different
types of soil layers, and also to locate the utilities lines and objects inside the earth.
GPR has been developed in the last ten years to be a major remote scanner to locate
utilities without expensive excavations using the dual frequency technology.

There are many applications & projects that GPR is used, 1-Riyadh Metro Project, Arriyadh Development Authority,

for example: Underground utility scanning for the geotechnical studies for
1-Underground utilities scanning & mapping for all type of facili- Metro lines (1 and 2) under supervision of (BACS).

jcies such as schog!s, h.ospitals, and .government. buildings which 2-Khurais Central Processing Facility, Saudi Aramco,

is used for rehabilitation, construction, and maintenance. Underground utility scanning for Arabian Gulf Construction co.
2-Underground utilities scanning & mapping for roads which is 3- Madina Intersection Design, Almdaina Development Authority,
used for infrastructure construction such as roads, bridges, and Underground utility scanning for intersection design.

tunnels projects and various public transportation projects.

guu' ENGINEERING HOUSE

PRVISE ALY SR AR

4-Network in Hiteen district, National Water Company,

3-Municipalities” general utilities automation.

Contact Us
Riyadh - Saudi Arabia

Underground utility scanning for AWW & Partners.

Gulf Engineering House
Phone No.011-4537171
E-Mail : admin@daralkhalij.com
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8. GIS Capabilities :

GEH has developed comprehensive capabilities in undertaking Geographic Information
System assignments for various inside the Kingdom for Ministries and Municipalities. Special
expertise have been developed in the development GIS based pavement and road asset
management systems.
GEH GIS capabilities include capturing spatial data using the latest technology (Total Stations,
GPS, DGPS, and Laser Scanners), resources (Satellite and Arial Imagery), and methodology
(Digitizing, Photogrammetry, Data interpolation).
e Designing and implementing of geospatial databases using the most modern database
technology (Oracle SDO, PostGIS, EsriSDE etc.).
¢ Analyzing GIS data using the most powerful techniques, including topological, statistical and
interpolation analysis, map production, DEM analysis.
e GEH is using ESRI ArcGlS, and QGIS.
e Developing web and desktop GIS applications using ESRI ArcGIS JavaScript, Open layers, and

Python.
i :
Boo A
Y 4 f.; fd* \
=: ; ‘-' ‘ ‘,\.
l}'g\ =<3,
GACA-:APMS
Gl GmzEe - § g T "

[ T rr—

Previous GIS Projects

e Makkah Municipality Pavement Maintenance Management system.

e Madinah Municipality Pavement Maintenance Management system.

e Taif Municipality Pavement Maintenance Management system.

e Riyadh Municipality Projects Coordination Office.

e Riyadh Municipality Pavement Maintenance Management system.

e Ministry of Transportation Pavement Maintenance Management system.

e General Authority of Civil Aviation Airports Pavement Maintenance system.
e Qassim Municipality Quality Control System.

e Jeddah Municipality Pavement Maintenance Management system.
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9. GEH KEY PERSONNEL

6Saleh Al Swailmi

He has PhD in Highway Engineering from Oregon State University, USA. He has
worked in USA at Strategic Highway Research Program (SHRP) where he
contributed asphalt pavement test systems and test procedures by inventing
Environment Conditioning Systems (ECS) which is a testing system for asphalt
pavement design. He has been involved in Pavement Evaluation Projects of

various international airports. Principal Investigator in several research
projects funded by King Abdul Aziz City for Science and Technology (KACST).
Worked as Project Manager for more than 15 years and supervised several

construction and maintenance projects which include: Roads, Bridges, and ( h
Qderpasses. He is the General Manager of Gulf Engineering House. General Manager
\ J

Mr. Abdullah Al-Saqgr

He holds a university degree in social sciences and worked at the Real Estate
Development. He moved to municipal work as Director of the Office of the
Undersecretary for Technical Affairs at the Ministry of Municipal and Rural

Affairs. He was appointed Undersecretary of the Ministry of Municipal and
Rural Affairs for Rural Affairs in addition to his work as General Supervisor of

éa )

the Office of the Minister of Municipal and Rural Affairs until his retirement on

8/30/1442 AH. He is currently working as General Supervisor at Gulf

Engineering House Consulting. SRR iR

\ J

/ 4 )

Eng. Thamer Al Swailmi

Eng. Thamer holds MSc. in Transportation Planning and Engineering from New
York University, New York, USA, 2013. Eng. Thamer has worked at the Civil
Engineering Department at NYU during 2011-2013 as Researcher. He is now
working as the Manager of Traffic & Transportation department at Gulf

Engineering House. He has been involved in several Transportation and Traffic é Manager )

Studies. Transportation &

Traffic Engineering
Dept.
K \ J
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Dr. Mohammad Tawfik Aboulela

He holds a Ph.D. in Transportation Engineering from University of New
Brunswick, Canada in 1981. He worked as a faculty member in Jordan
University of Science and Technology and Minia University, Egypt. He has
supervised more than 15 M.Sc. theses. He participated in several consulting
activities covering a wide range of projects in the design of interchanges and
urban intersections, railway systems and public transportation planning. He is
also a registered Quality Management Systems Auditor and audited more
than 100 firms. He is now working as Transportation, Railway Engineering and

Quality Management Expert in Gulf Engineering House.

i

1y &3

d.n

~

[

Expert,
Transportation,
Railways & Quality

Management
\

~

J

-

Dr Basheer Hassoun

Dr Basheer has as PhD in Pavement Engineering from Cairo University. He has
more than 17 years of experience in the field of "Pavement Engineering”
including pavement management, highway design and quality control for
major road projects in and outside the Kingdom. He has previously worked as
Deputy Manager of Maintenance Department in MOT in Syria and Training
Manager of the Road Institute, Riyadh, KSA. He is now the Highway and
Airport Engineering Department Manager at Gulf Engineering House.

Transport
Engineering Expert

\

J

ﬂg. Naveed Hassan

He graduated from NED Engineering University Karachi and obtained M.Engg
degree from AIT, Thailand. He has more than 20 years of experience in the
field of
transportation planning, highway design, and traffic engineering and urban
public transportation. He has been involved in roadway designs, preparation
of design reports, feasibility study reports, traffic studies / traffic impact
assessment reports and traffic analyses using state of the art traffic &
planning software (HCS+, AASIDRA, VISUM etc.). He is also experienced with

“Transportation Engineering” including project management,

. . éa )
Quality Management Systems (ISO 9001) and has worked as Quality Manager
Coordinator with a reputed Consultant in Pakistan. Presently working as Transportation

Q)jects Manager in GEH. Projects
\ J

N
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Eng. Tanweer Oakasa

He has MS in Transportation Engineering from University of Wisconsin-
Madison, USA in 2003. His key specialization lies in traffic analysis,
transportation planning and software development. He is proficient in urban
transportation planning and public transportation planning tasks using
VISUM, development of travel demand models, and traffic analysis of
junctions and corridors using CORSIM, VISSIM and HCS. He is proficient in
developing computer programs that expedite and automate the major
transportation planning and traffic engineering tasks using innovative
procedures and logic. He has published number of research papers in
international conferences and symposiums. He has instructed in several

training programs for application and use of traffic micro simulation and
Qnsnortation planning software.

4 )

-
Traffic engineer and

modeling expert

~

Eng. Mohammad Qaid Al Jabri

He holds a master's degree in Civil Engineering from the University of
Technology in Iraq, 2003. He worked in the Ministry of Public Works and
Highways in Yemen as a Deputy Manager in research laboratories and
standards department. He worked as project manager to oversee the project
implementation of roads in the city of Buraydah. He worked in the field of
traffic studies and intersections design on several projects in Taif. He is
currently working as Sr. Engineer in Traffic & Transportation Engineering

Department.

-

Eng. Karthick Esakkinathan

Holding Master’s degree of Transportation Engineering and Management from
local institute of Science at India 2009. Currently, working as an expert in the
Traffic and Transportation Engineering department especially in TIS projects,
intersections analysis and traffic simulation. An expert in the use of several
traffic software(s) including HCS, VISSIM, SIDRA, SYNCHRO.

o

Z

Traffic Engineer
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\
Eng. Mohammed faqueem
Holding Master’s degree of Transportation Engineering from Othman University
at India 2013. Currently, working as an expert in the Traffic and Transportation
Engineering department especially in TIS projects, intersections analysis and
traffic simulation. An expert in the use of several traffic software(s) including
HCS, VISSIM, SIDRA, SYNCHRO.

k Traffic Engineer
\ J

Eng. Rashid Mohammedzain

Holds a B.S.C. in Computer Sciences from University of Khartoum, Sudan. He
has more than 18 years experience as a software programmer, database
administrator, geospatial data expert, and IT/GIS project manager. He is an
International Geospatial Society member. He has certificates of Geographic
Information Systems from ESRI. He has the capability to deal with all the GIS
software, develop applications and plug-ins, design and implement geospatial

databases, and perform analysis on GIS data and imagery. He currently works
in the IT department at Guif Engineering House..

Senior GIS Specialist

-

Eng. Mohammed Abdel-Hamid Saad Abdamogne

He holds a Bachelor of Civil Engineering from the Jordan University of Science
and Technology - June 2011, he worked as a supervising engineer in supervision
unit . Currently he works as a bridge engineer at Gulf Engineering House.

k Structural Engineer
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Gulf House Institute (training arm of GULF ENGINEERING HOUSE).

The Gulf House Institute is an educational and training institute that has been established in
2002 in the city of Riyadh, Saudi Arabia. Gulf House Institute provides the tools and program
that handle the training and qualifying of technicians and the engineers in the field of highways

and transportation engineering. Gulf House Institute offers two kinds of programs:

1. Diploma programs:
¢ Road Inspector
e Civil Inspector
2. Development training programs
Figure 1 shows the map location and the building of Gulf House Institute. Figure 2 is the training

license of Gulf House Institute. Figure 3 is the Ministry of Trade and Industry Certification for
Gulf House Institute.
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.Figure 1: the map location and the building of Gulf House Institute
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Figure 2 : the training license of Gulf House Institute
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First: The diploma programs:

1. Road Inspector:
The Road Inspector diploma program is under the supervision of Technical and Vocational
Training Corporation, Accredited by the Ministry of Civil Service, where graduates are
employed under the functional name of Road Inspector on the sixth rank of first class.

The diploma certificate is a specialty road technician for holders of secondary school
certificate. Students spend two studying years divided into four training semesters. During
this period they study specialized subjects in the field of road engineering and its
laboratories.

Figure 4 shows the Accreditation of the Ministry of Civil Service for Road Inspector Diploma,
and Table 1 shows graduates Number of Road Inspector diploma

Table 1: graduates Number of Road Inspector diploma

Year 1437 | 1436 | 1435 | 1434 | 1433 | 1432 | 1431 | 1430 | 1429 | 1428 | 1427 | 1426

graduates

93 35 15 33 19 7 17 22 16 19 17 28
Number

2. Civil Inspector:
Gulf House Institute offers for construction contracting companies and consulting
engineering companies a training program for qualification of Civil Works Inspectors for
secondary school certificate holders for inspection of the construction-sites and utilities
construction work to ensure complete adherence to the approved standards and
specifications.
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Figure 4 : the Accreditation of the Ministry of Civil Service for Road Inspector Diploma

Every training program is implemented independently as required by the company that
needs to qualify required Saudi youth in the field of inspection of construction works by
identifying the number of candidates and duration of training and coordinating with on-
the-job training, which is performed inside the construction or engineering company .

The duration of the program is 2.5 vyears divided into five periods, Accredited by the
Ministry of Civil Service, where graduates are employed under the functional name of Civil
Inspector on the sixth rank of first class. There is a possibility to upgrade to civil engineering
at an accredited university by the Ministry of Education.

During the program the candidates will study specialized subjects in the field of Civil
Engineering (work and laboratories). The training program will focus on English language
education during the first year, as well asthe training in the fields of construction
engineering for mastering the job duties of civil inspectors which include the following:

e Inspect and monitor construction-sites to meet safety standards, building codes and
specifications.

e Conduct inspection using survey instruments, measuring devices and test equipment
e.g. concrete strength etc.

e Review and interpret plans, blueprints, site layouts, specifications, data/records and
construction methods to monitor any changes to the structures.

e Training on AutoCAD and its basic features, in reading and working on drawings.

¢ Training on the construction materials Engineering and their types and functions.

e Study and review the design and shop drawings plans for electrical and mechanical
works in construction projects.

e Engineering tests for quality control of concrete and earthworks.
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Second: Development training programs:

Development training program through short courses and workshops for the notable
experts with qualification and experience in the field of highway and transportation
engineering. Gulf House Institute seeks to upgrade the practice, professionally and
technically, through organizing training programs. Figure 5 shows the Training Plan for year
2017.

Gulf House Institute designed and implemented training programs for 3 weeks for the
engineers in the Ministry of Municipal and Rural Affairs for the past 6 years.

These programs are accredited by the Ministry of Civil Service, Figure 6 shows the
Accreditation of the development programs of the Ministry of Civil Service, And approved
by the Minister of Municipal and Rural Affairs, Figure 7 shows the Approval of Minister of
Municipal and Rural Affairs for “Applying the General Specifications to Construct the Roads”
Program, and Figure 8 shows the brochure of “Applying the General Specifications to

Construct the Roads” Program.
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Figure 5: the Training Plan for year 2017
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Figure 6 : the Accreditation of the development programs of the Ministry of Civil Service
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Figure 7 : the Approval of Minister of Municipal and Rural Affairs for “Applying the General
Specifications to Construct the Roads” Program
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Figure 8: Brochure of “Applying the General Specifications to Construct the Roads” Program

Globally, Gulf House Institute collaborated with major international consulting firms as well
as international universities and institutes, and organized several specialized courses outside
the KSA.

Gulf House Institute held specialized courses in public transport systems from the beginning
of 2006, and this effort resulted to starting the public transport studies in the KSA, and the
Kingdom allocated large budget for studies and designs, and create these systems.

Gulf House Institute organized a course in Paris, 2006 (Figure 9), Included all the public
transportation systems and their Properties and economics of operation.
Gulf House Institute held a course on (Rail public transportation) in Madrid 2014 (Figure 10).

Kingdom of Saudi Arabia - Riyadh - Al-Quds Area - Mob. Ibrahim Bin Madi Street - King Abdullsh Road
Tel:+966-11- 2787070, Fax:+96611-; 2181 16, Rnndh 11486 P .Box: 26359

Website: www.roadi edu.sa - Email: a e.edu.sa
Figure 9: Brochure of “Public transport” Training Figure 10: Brochure of “Rail public
Course, Paris, 2006 transportation” Training Course, Madrid 2014
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In addition to the Training Courses of public transport, Gulf House Institute organizes
specialized courses in many countries, including:

e Engineering and management in Stockholm, Sweden in 2003 (Figure 11).

e Pavement evaluation and rehabilitation technology in Nottingham, United Kingdom,
2004 (Figure 12).

e Traffic engineering and safety in Stockholm, Sweden, 2005 (Figure 13)

e Pavement evaluation and rehabilitation technology in Cologne, Germany, 2005 (Fig.
14)

e Pavement and asphalt evaluation and Maintenance in Stockholm, Sweden, 2006,
(Figure 15)

e Road and airprt Pavement evaluation technology in Melbourne , Australia, 2008,
(Figure 16).

A

Road Institute

et AISWEROD

Advanced Training Workshop on:
TraffcEnginegringand Hanagement

Locatlomeden
18-22 August M_ﬂ 1424)

Figure 11: Brochure of “Traffic engineering and Figure 12: Brochure of “Pavement evaluation
management” Training Course, Stockholm, and rehabilitation” technology” Training
Sweden in 2003 Course, Nottingham, United Kingdom, 2004
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A Jointly with

Road Institute Royal Institute of Technology
Riyadh-Saud| Arabia Stockholm - Sweden

Advanced Training Workshop on

Traffic Engineering & Safety

Stockholm — Sweden

[
\'
19-23 JumadaII 1426 - 25-29 July 2005
i

Riyadh-Ring Road,East Between Exit.10&11
Tel:966-1-2787070 - Fax: 966-1-2781716
Email: info@roadinstitufe.edu.sa
Figure 13: Brochure of “Traffic engineering and
Safety” Training Course, Stockholm, Sweden in

2005

&
W

Asfaltskolan

NN
Asphalt Academy Swoden Transporiation Gonsuitant Road Institute

* Pavement and asphalt Evaluation & Maintenance
Stockholm - Syeden

6-17 Rajab) 1427/ 31 July-11 August 2006

/adh - Ring Road, East Between Exit. 10 & 11
Tel: 966-1-2787070 - Fax: 966-1-2781716
Email: info@roadinstitute.edu.sa
Figure 15: Brochure of “Pavement and asphalt
evaluation and Maintenance” Training Course,

Stockholm, Sweden in 2006

.o N Jointly With

Road Institute

Advanced Training Course on

Pavement Evaluation and Rehabilitation Technology

v
Gulf Engineering House

E

Figure 14: Brochure of “Pavement evaluation
and rehabilitation technology” Training
Course, Cologne, Germany, 2005

. Jointly With

Road Institute

Advanced Training Course on

Road and Airport Pavement Evaluation Technology

Melburne , Australia - The Novotel Glen Waverley Hotel
From 4-6/8/2008

www.daralkhalij.com
in@daralkhalij com

9 Gulf Engineering House

=

P.0.BOX 27108 Riyadh 11417 Kingdom of Saudi Arabia

Figure 16: Brochure of “ Road and airprt
Pavement evaluation technology” Training
Course, Melbourne , Australia, 2008
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Engineering System Technology (Technological arm of GULF ENGINEERING HOUSE).

1. Introduction:

Engineering System Technology EngTech, is established in Saudi Arabia having it is head office
at Riyadh and having branches at Dammam, Jeddah, Makkah, Madinah, Qaseem, distinguished
reputation of high experience and profession in the Middle East and Gulf Region.

The Calibration and Maintenance Division of Engineering Systems Technology was established
to address the company’s requirements for technical support of its growing number of
equipments and Calibration

Recently, the Calibration and Maintenance Division took another step in improving the
efficiency of all EngTech assets. Through the purchase of various Equipment and laboratory
calibration the EngTech now offers to sales Pavement Evaluation Equipment and Materials
laboratory testing machine.

2. Calibration Laboratory
Reduce your Risk with EngTech Calibration Laboratory

We all know that calibration is often required by an
organization’s internal quality standards or by various
international or national standards or laws. Sometimes over-
looked is the key role proper calibration can play in minimizing
your costs and reducing the risks to your business or research.
Regular calibration identifies, controls, and can even prevent
changes in the accuracy of an instrument over time.

EngTech Has National Presence with Qualified People to Meet Your Needs

v' EngTech expert calibration service is available virtually
anywhere.

v Factory trained staff maintain the highest level of quality and
calibrate consistently to ‘best practice’ procedures no
matter where they are located.

v' EngTech’s quality and international acceptance is
demonstrated by having obtained accreditation ISO/IEC
17025 from Saudi Accreditation Committee (SAC).

EngTech Expertise will optimize performance and Extend Useful Life

v Expert preventive maintenance of your equipment extends its
useful life and reduces your costs.

v As the original designer and manufacturer of the equipment,
EngTech has the expertise to make the necessary adjustments
or repairs so that the calibration is optimized.

v EngTech calibration’s low uncertainties of measurement help
you minimize the uncertainties associated with your data, and
allow calibration of your instrument to its full potential.
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High Quality Calibration That You Can Trust
Backed by a large engineering department and over experience
working locally, nationally with the materials testing community,
standards bodies, regulatory authorities and national
measurement institutions X
v' All measurements are traceable to internationally recognized
centers of primary measurement such as NPL in London and
NIST in Washington
v’ All staff are factory trained and independently approved by the
accreditation body
v All methods and software are documented and validated
We Make Life Easier For You
v On site calibrations
v We calibrate most types and brands of materials testing
machines
v' We calibrate all parameters critical to obtaining good data
from your testing instrument
v' We keep track of re-calibration dates, so we can call ahead of
time, and schedule convenient and timely re-calibrations
v" Your data is well managed. Critical information about your
equipment is stored in our databases for up to 5 years as well
as all c alibration data and reports.

Certificate and Scope of Accreditation

Our Calibration Laboratory is ISO 17025 Accredited by Saudi Accreditation Committee SAC

gy SAC DECLARES THAT A Sl 2 A yad) A il sl

Engineering Systems Technology Tt 1) AN s 4 i R
. A LB L daa i
% calibration Laboratory-Riyadh e

2 HAS BEEN ACCREDITED TO

®& CARRY OUT THE TESTS oSSl S USAY 6lsY edlde

g€ MENTIONED IN THE | iy
ACCOMPANYING LIST ACCORDING  * *—#=—! 828 &=ttty

# TO LABORATORY ACCREDITATION <l piii sl el da i
B8 REGULATIONS AND ACCORDING

TO SASO/ISO 17025 FOR THE b 3
$ PERIOD FROM e SIS
g 02/10/2013 TO 09/09/2015 O S T P S

AVETINV/YO G AVETE/N V/Y

L) Al Adaly

B Certificate No : 75N \1434

¢ Date of Issue: 02/10/2013
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3. Sales

Roughness Profiler

Engtech offer you a professional and highly specialized
range of survey products designed to meet the most
demanding survey applications. The modular design of the
system enables complete scalability for future growth and
can be installed in a wide variety of vehicles due to its
limited requirement of computer hardware.

Applications:
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 and Airport runway maintenance.

VVVYVYYVYY

Walking Roughness Profiler

The Walking Profiler G2 is the second generation of ARRB's successful WP. It is a precision
instrument designed to efficiently collect surface profile data. These data can be used to
accurately assess the characteristics and quality of any continuous paved surface. Typically,
the surface profile is used to generate a number of internationally recognized roughness,
ride quality and pavement maintenance indices.
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Roughometer

» The Roughometer lll is a cost-effective, easy to install, portable device which provides
objective and repeatable roughness results.

» The Roughometer Il is a World Bank Class 3 roughness
measurement device, which actually exceeds the
specifications of the category.

» provide objective data for true evaluation of the
roughness level of the road,

» objectively compare and analyze which roads are in need
of repair,

» Monitoring roughness deterioration trends.

Ground Penetrating RADAR

» The Penetradar Integrated Radar Inspection Iris (IRIS) is an automated radar based
system for non-destructive inspection of highways and bridge deck pavement solving
the problem of radar data interpretation and ease of use

» The IRIS consists of Penetradar ground penetrating radar technology.

Deflectometer

» The Falling weight deflectometer FWD deflection data, together with other data, are
used in the management of Network Maintenance Contracts

» The HWD can properly introduce anticipated load/deflection measurements on even
heavy pavements such as airfields and very thick highway pavements.

» The wider loading range also provides the consultant with a load deflection instrument
appropriate for both roads and airfields as required

iyl g Dadg il paddl] 2
"
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Friction Meter [ —

» The Runway Friction Meter (Mu-Meter) is a surface . ﬂa“b
friction measuring and reporting system for testing - -_—
airport runways, taxiways and road surfaces.

» The equipment consists of a small three-wheeled
trailer incorporating electronic measuring systems,
which operate in conjunction with a computer carried
in the chosen towing vehicle.

el lUT] — THINIRSN ||
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Nuclear Gauge
» Portable surface meter designed to make rapid nondestructive
determinations of density and moisture in soils, embankments,
sub-base, base, asphaltic, concrete, and other construction
materials with a density range of 70-170 pounds per cubic foot
(PCF), or 1.12 - 2.72 kg/|, and a moisture range of 0 — 45 PCF or

0.0.72 kg/I.

Traffic Counter

» Portable Advanced Data Recorder (ADR) is one of the most
advanced,

» Simple-to-operate instruments for counting, classification and
monitoring of traffic.

» It is completely self-contained, and includes all display and
keypad facilities for configuring, data collection and live
monitoring.

GEH — COMPANY PROFILE 2025
144



GULF ENGINEERING HOUSE CONSULTING waﬁéwwm

Gulf Enginesring House Coasalting

Various Material Testing Apparatus

EngTech provide range of laboratory equipment including Soil, Aggregate, Concrete, asphalt
and Superpave equipment.

Maintenance

EngTech is to provide Repair, Maintenance and Set up laboratory for asphalt, soil and
concrete machine and instrument, it all 100% Guaranteed services, as per the standard
requirements for ASTM and AASHTO. We also provide technical services across Saudi Arabia
at very reasonable Rates.

Why choose us?

Fast and reliable, quality service

Professional Conduct

Highly Trained and Experienced Technicians/Engineers
Obligation-Free Quotation Service

Fully Insured

YVVVVY
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4. Certification

zz/q;_ ik Qt\\\ L (
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Accreditation Certificate P

L YTNN alaicdl (nageull jay0ll

Saudi Accreditation Center

olt (SAAC) alaic 1l (sageull j5pall 2gady
Saudi Accreditation Center (SAAC) Declare that

cligdl algal adall 6jla piso Gulf House Lab For Construction Materials
Address: Riyadh oLl glgiell
Scope : Construction cliglg 2yt Jaelt

dwlisll danlgall cililhial lasq oslaicl oig (SAAC) slaiclll (sageull 5ol cildhio @§és 25
6alguiul 0ag) §alall Jlaall o6 ¢llag (Bpleallg aaall Ciluito écla4) dolell cibilhiall) 17025 : (2017) w sl sl /gl
Has met the Requirements of Saudi Accreditation Center (SAAC) and has been accredited in compliance
with ISO/IEC 17025:(2017) (General requirements for the competence of testing and calibration laboratories) for the scope attached
with this Certificate

A M bl Y AW Al cpa Adus ya A3 1 o2
dadial) Joud Llaiul Ja) s 2 iadla (e (3iasll

07/10/1446 : clgiiul 2l / Expire Date 05/09/1443: jlao 1l i /1ssue Date N-T-00162

Certificate of the Saudi Accreditation Committee
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