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Executive Summary

In April 2024, the UAE experienced one of its most
severe rainfall events, causing widespread
flooding, erosion, slope failures, and damage to
roads, drainage systems, utilities, and critical
infrastructure across Abu Dhabi and other
emirates. Extreme stormwater runoff exposed
infrastructure to severe hydraulic stress and
uncontrolled erosion.
Impacts Included:
e Surface erosion and soil loss
e Slope instability and embankment
failures
e Scouring around infrastructure assets
e Damage to roads and utility corridors
e Increased maintenance and emergency
repair costs
e Disruption to transportation and public

services # ;
Rhgge % ar 2024 at 1:40:17 PM
The Grout'Mattress Sygtem proved to be a durable N : 2718° N, 54.987353°
and sustainable solution under harsh 7 = Al Ain Rd 99/73

environmental and hydraulic conditions.
The System Was Designed To:
e Protectinfrastructure from erosion and
scour
e Stabilise slopes and embankments
e  Control runoff during extreme rainfall
e Reduce long-term maintenance
e Improve resilience to future climate
events
e Extend infrastructure service life

Engineering Challenges

The affected infrastructure faced several
geotechnical and hydraulic challenges:

e Erosion and Scour: High-velocity runoff
removed soils and weakened
embankments.

e Slope Instability: Saturated soils
reduced stability and increased failure
risks.

e Hydraulic Overloading: Drainage
systems exceeded original flow
capacities.

o Infrastructure Exposure: Roads,
culverts, utility crossings, and drainage
outfalls became vulnerable to erosion
and undercutting.

e Maintenance Burden: Conventional
repairs required repeated maintenance
and increased operational costs.
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Proposed Solution - Grout Mattress System

What is a Grout Mattress System?
A flexible revetment system made of high-strength
non-woven mattresses filled with cement grout,
forming a durable protective layer against erosion,
scour, and hydraulic forces.
Applications:

e Drainage channels

e Roadside embankments

e  Culvert protection

e  Wadis and runoff pathways >

e  Slope protection
e  Coastal protection
e Infrastructure corridors

Key Engineering Benefits

Long-Term Stability
Provides durable, permanent protection under
harsh conditions.
Advantages:

e  High hydraulic resistance

e  Flexible to settlement

e UV and erosion resistant

e  Reliable long-term performance
Infrastructure Protection
Provides continuous erosion protection for roads,
slopes, drainage systems, and utilities.
Benefits:

®  Prevents soil washout

e  Reduces scour

e  Enhances hydraulic stability

e  Protects infrastructure integrity
Risk Mitigation
Reduces infrastructure failure risks during severe
storms.
Includes:

e  Reduced slope failure risk

e Improved stormwater control

e Reduced emergency maintenance

e Increased operational reliability
Asset Preservation
Extends infrastructure lifespan and resilience.
Outcomes:

e Longer service life

e  Reduced deterioration

e Improved lifecycle performance
Reduced Maintenance Costs
Minimize recurring repairs and operational
disruptions.
Benefits:

e Lower repair frequency

e  Reduced emergency costs

e Lower lifecycle expenditure

e Improved maintenance planning



http://www.synthetex.com/

Grout Mattress System for Maintenance Work
\ of Internal Roads and Assets Abu Dhabi

ALHEYA Ll
HOLDING daaulall

$ il Cigl Al US98 La

o Sl gl (e (e (e ()5S () e Alan allai 8
Sl ciald dgian) Adalis 36 glas 3 58l) Alle A guiia
LS5 uel) (55l 5 aill g JSU A glia diia dlea Ak,
Cilladail)

bl:}.A.“ A_%\).-AS &'_1\‘9_\3 .

Gkl il s e Al 5 ) punll e

Q\Jbaj‘ :\73\.,5; .

@L.MJ\ UI:’JA'“ Q\JL.MJ %JJ“}” .

) il janiall dlea o

Adalid) leall o

Agiad) Al ) yan e

L ) dpuunig) il gl

Y1 Jagh ) EiaY)

Auldll g hall 8 Aigie p daila Alaa sy,

) Ll 3al)

LS5 oued Al ddle daglia e

) ‘?..z,jytkﬁ@\&:u}f.

JSUI 5 Al (358 AU o glia o
JJ\J\JU.LC”SJ“;\J.

dgianl) i) Alas

Aadail 5 el janiall 5 3 pkall JSU aa b paioss iles i 50
8 yall 5 iy puail),

il gdll

Ll Cal ) piay o

il e Jlsy e

S ouel) DT e e

giadl Al Ao e Ladlay o

il Julis

SUaeYl g Caal gall oL dgianl) Al J&8 Hhlda (e asy
) Jsaudl s,

Jady

D) olpay aSaill (a0

4l Llal) Jlae§ Julis o

Aleil) 48 65 sall 32y 5 0

Jea¥) o Blial)

Leis e ety Aiadll 4l jee Allk) 3 ablasy,
gl

Jshl i jac e

sl s e

3all 35 93 elal Cppaate

Alal) Cayllss Julss

Al cleUaiiy) 5 3 ) Sl 7 Sal) Juel e Jlay,
i) il

Gladay) ) &5 Julis o

sliall 3 5o <y Julas o

Llual) Jadadd st e




Grout Mattress System for Maintenance Work
of Internal Roads and Assets Abu Dhabi

\ ALHEYA Lall I —
HOLDING aAylall

Implementation Approach
The project followed a structured engineering

process involving: 3 W
e Site assessment and hydraulic :
evaluation
e Custom grout mattress system
design

e Surface preparation, mattress
installation, anchoring, and grout
injection

o Post-installation inspections and
performance monitoring

Performance Results
The grout mattress system successfully:

e Reduced erosion and soil loss

e Improved slope stability

o Protected roads, drainage systems,
and utilities

¢ Reduced maintenance requirements

e Improved infrastructure reliability
during severe weather

Conclusion

The solution provided effective erosion
control, slope stabilisation, and
infrastructure protection during the 2024 UAE
rainfall event, helping improve long-term
resilience and reduce operational risks.
About Our Company

As a specialist engineering company in
erosion control, soil stabilisation, and
infrastructure protection, we implemented
an integrated Grout Mattress System
solution.

We specialize in:

e Erosion control

¢ Soil stabilisation

e Slope and hydraulic protection
systems

o Infrastructure resilience

e Geotechnical and environmental
engineering

Our solutions are designed to enhance
infrastructure durability and support
sustainable development in challenging
environments.
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Al Khatim Site - Al Khatim Area

Location: Al Khatim, Abu Dhabi
Area: 52,530 m®
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Al Wathba Site - Al Wathba South

Location: Al Wathba Prison, Abu Dhabi
Area: 20,000 m?
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Baniyas Site — Baniyas

Location: Baniyas, Abu Dhabi
Area: 3,600 m?

b — b A 2B

2, 3,600 sialudl



http://www.synthetex.com/

Grout Mattress System for Maintenance Work
of Internal Roads and Assets Abu Dhabi

ALHEYA Lall I —
HOLDING aAylall

P PP Y T
DEPARTMENT OF MUNICIPALITIES
AND TRAMSPORT

ga i) Eisad
Material Approval Form

:g!"icaﬁu“ 202501750188 Version: 3 Date:  2025-07-01
: Ty T Py — Y
Project Details £l sl 4ol dayig e V/
Cantormity Eoundi
i i ) B A gy BN 3 ] g 15 Bl S Registration Document Y
Projsct Name MAINTENANCE WORKS FOR INTERNAL ROADS AND £l pd ’
ADM ASSETS IN MAINLAND SOUTH Corarficats Numbsr: QAL il

Contract No 6312011604 sl ' i
P—— s [T e —p—— [ il astadiloss 3in a5

B pad - Wty L 20 gk . [re— AP i kPt L1 I—
Consultant TATWEER MIDDLE EAST AND AFRICA LG -SPC i) pd 101102, Parsnwsnoth € Sauar rote Aosd, Praniod Nogsr.

152 Tl e Jalhy il Abmedisan - 385 0

bl Late 3 wldl 3 ks
Client DEPARTMENT OF MUNICIPALITIES AND TRANSPORT- A pd Corsificats Halger. AL HEYA HOLDING GROLP Ayl plin
ABU DHABI CITY MUNICIPALTY A% Hamdan in Moamemed 56 M Ganah , Abu Ghat, UAE

accondig o Certhcation Schna equiesmsnt T S — At 30 At g
m;l';:l‘a'l'ﬁf:‘" i "“‘:ﬁ Trademark  Brand Name Hiraten Grout Mattress A 7 ksl s
Spee. Ref. ADM Standard Spﬂe‘czsu’rj:l; ‘;Ivsnllfg\lmn 2018 Chap. it gall an a0 AU DRabi Buality and Conformity Counti| heretsy attests the -m?(awﬂ;;ﬁ:::},:mu»:;lmmm;
BOQ Rel Bou:::w\,glllr:‘n No. Uy il _,..‘_.,ii_;.: relevant reguiremants mentioned above )

Material Description 1y ppoy1ex Grout Matiress Systsm  FPA00/00mm :;: - e mmf‘h::::

(One/ make, model

) with C20/05 SRC Concrete Grout (Alternative)

etc)
Intended Usage For side siope protection Works AL G e A
M/s.SKAPS Industries & Mis.Western Bainoona /
Manufacturer/ Group - Abu Dhabi, UAE e 5
Source Mis SKAPS Industries & Mfs.Western Bainoona el R, S
Group - Abu Dhabi, UAE
. Ruindid ool 32 yane T .
Supplier/Applicator Al Haya Holding Group Sk f 250 .
AT i) . . ro——
Sub-Contractor AL HEYA HOLDING GROUP A0 s .
2025.07.02 08:37 aiat 2 AL 5,
202501750128

ww:‘_}



http://www.synthetex.com/

Grout Mattress System for Maintenance Work
of Internal Roads and Assets Abu Dhabi

ALHEYA Lall I —
HOLDING aAylall



http://www.synthetex.com/

Grout Mattress System for Maintenance Work
of Internal Roads and Assets Abu Dhabi
ALHEYA LAall

HOLDING azulall

.X

{

W

i ;/ \

.

\
1
\

A

W

LRy
P € RO
~ ‘k ]
> N ~~\~.,\ug\\\\
& h e W
L LA \F\'
L\



http://www.synthetex.com/

Grout Mattress System for Maintenance Work
of Internal Roads and Assets Abu Dhabi

ALHEYA Lall I —
HOLDING da.aslall

Contact Us

Tel: +971 2 626 5240 | Email: info@alheya.ae | Website: alheya.ae
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