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KERJA-KERJA MENAIKBAIKI CERUN DI TEPI JALAN RAYA,
WAKAF DABUN, KUALA PILAH DENGAN MENGGUNAKAN MTS-
GREEN MSE WALL SISTEM.

Design Proposal

1.0 INTRODUCTION

This report presents the design proposal for the road embankment rehabilitation works
along the kampung road in Wakaf Dabun, Kuala Pilah, Negeri Sembilan. The design
and analysis methodology and assumptions will be first presented, followed by the
evaluation of analysis results and finally recommendations for the proposed wall
stabilization works to be installed will be highlighted.

In this case the conceptual design proposal is as followed:

A) Using MTS-Green MSE Wall as reinforced wall system for road
embankment.

B) Gabion wall to act as a wall protection for the house at the platform level as
shown in the drawings.

Site Pictures:
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2.0 ASSUMPTIONS

Due to the lack of information about the site (history, hydrology, subsoil & topography
survey data, underground services, etc.), some assumptions were made to
accomplish the design proposal based on the knowledge and engineering judgements
of the designer. All engineering assumptions have to be verified and confirmed by saoil
investigation and topography survey.

3.0 DESIGN & ANALYSIS

Section of the proposed slope rehabilitation was modelled and checked for stability.
The acceptable slope stability safety factor for the proposed slope treatment is set to
minimum 1.5.

Using the reinforced slope stability analysis German software GGU Stability,
numerous trial slip circles were tried out and the slip for the lowest safety factor was
presented.

The related design parameters are given as below:

a. Soil Engineering Parameters
Design soil
Layer Bulk unit | Design internal
(top Soil weight, y | cohesion, C’ | friction, ('
down) | Description Model [1(kN/m3) | (kN/m?2) ©)
1 BackfillRetained soil | MO 18 5 29
Coulomb
3 Foundation base - Mohr- 29 0 36
crusher run Coulomb
4 Retained Soil Mohr- 18 5 33
Coulomb
Foundation soil, L1 < Mohr-
5 8m Coulomb 18 5 34
b. MTS-Green MSE Wall Parameters
Ultimate Tensile, Tu | Installation damage | Durability Design Value, T des
(kN/m) factor, f1 factor, f2 Creep factor, f3 (KN/m)
MTS-Green MSE
wall
47 1.05 1.05 1.12 38

The allowable long-term design tensile for the Reinforced Gabion Mesh or Green MSE
wall for example,

Ta = Tul(f1 + f2 + f3) =38 KN/m.

Both the external conditions (local stability) of the wall and the internal stability of the
slopes are checked. The external stability shall be verified separately when all
necessary information has been acquired.
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The result of the analysis shows satisfactory safety factors as shown in Appendix A.

The Factor of Safety (FoS) for local stability is 1.62 and the FoS for internal stability
(General wedge) is 1.50

4.0 RECOMMENDATIONS & CONCLUSIONS

Basically, our proposed rehabilitation design is a combination of the following
elements:

1. Drainage controls — filter and separation nonwoven geotextile fabric is used as a
drainage media to cater for the infiltration during and after construction.

2. Slope reinforcement — the use of MTS-Green MSE wall as slope/wall is not only to
stabilize the slope but also encourages grass to grow and becomes an
environment “greening effect” especially in the urban area.

3. Temporary protection — the excavation for the wall construction shall ensure the
short-term stability of the excavation slopes.

The proposed design can be constructed easily. The excellent flexibility aspect of the
MTS-Green MSE wall system for river protection repair work is another advantage
over the conventional rigid wall system. We believe the above proposal suits the tight
budget constraint of the project without sacrificing the stability aspect.

5.0 LIMITATIONS

The design proposal was performed using the degree of care and skill ordinarily
exercised, under similar circumstances, by engineers practising in this or similar
localities. No warranty, expressed or implied, is made as to the conclusions and
professional advice included in this report.

The assumptions and engineering judgements made to accomplish the proposal are
believed to be representative of the entire contract area. However, as revealed by
many previous developments, the actual soil and geological conditions faced during
the construction may vary drastically from the soil investigation result. If this occurs,
the changed of conditions must be evaluated by geotechnical engineer and revision or
alteration of design may be made accordingly.
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Basic calculation data
Friction reduction due to geosynthetics taken into consideration.
Unfavourable slip circle:

Nmin = 1.62
Xm =6.18 m yn,=11.77m
R=5.69m

eta (pull-out) = 1.5000

WWWN

[kN(/:mz] [kNW/(ma] Designation
5.00 18.00 Soil facing
5.00 18.00 Retained Soil
0.00 22.00 Foundation Aggregate
5.00 18.00 Retained soil
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Legende Wand

DIMENSIONS

Bottom: x =6.500 y=5.000 m
Length=4.614 m Inclination = 60.10 °
BASIC DATA

H = earth press. = 31.61 kN/m

Batter of rear face = 81.61 °

Earth pressure reduction due to wall rear face batter = 0.837
Earth pressure reduction due to wall rear face batter = 0.837
V =206.33 kN/m

Moments around mid-point of wall base:
M (from H-forces) = 42.15 kN*m/m

M (from V-forces) = -147.31 kN*m/m
b=3.50m

9x=32.0°

SLIDING

7 (sliding) = 4.63

OVERTURNING

Wall eccentricity =-0.510 m
Permissible eccentricity = 0.583 m = b/6
Overturning safety verified

BEARING CAP. for level ground

) = 5.0 kN/m?

Yox = 18.0 KN/m*

oy = 0.0 kN/m?

7 (Bearing capacity) = 11.01

¢ c b% . :

] [kN/m?]  [kN/m?] Designation
29.00 5.00 18.00 Soil facing
33.00 5.00 18.00 Retained Soil
36.00 0.00 22.00 Foundation Aggregate
34.00 5.00 18.00 Retained soil

Basic calculation data Soil
Friction reduction due to geosynthetics taken into consideration.

eta (pull-out) = 1.5000 =
Slip body no. 3: n = 1.50 vzl
with shear strength on intermediate slip lines (AN

G = 206\3 kN/m

Earth pressure wedge

‘Geos 8/4:0.80/R0:5.0/2ul F:36.0
Goos 714:0.80/R0:50lzuL F 350 |
<E = 31.61 KN/ |

X

Imaginary height for earth pressure

/Geos 3/4:0.80/R0:5.0/zul.F:35.0
/Geos 2/1:0.80/R0:5.0/zul.F:35.0

Geos 1/u:0.80/R0:5.0/zul.F:35.0/F:0.0

-2 -1 0 1
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Gabions And Mattress

Genefally gabion are wire fabric conlainers, unilormly padilion, of variable sizes, interconnacted with the
other similar confainer and filfed with rocks or stone to form & flexible, permeable monolithic structure such
as retaining wall, landsiide prevention struclune, ercsion and scour protection work ss well as various type
o hydraulic / coastal structure for river, sea, and channel protecton.

General Descriptions

- Gabion and mattress are manufactured from heavilty galvanized wires mash woven with the jaints formed
by kriple twisi info & hexagonal mesh form wihich does nol unraved il cul

- For application In cormosive condition such as marine and poliuted area, the wires shall be exruded with a
UV stabdlized PVC coating which are capable of resisting delerious offects of natural weathering axposure
and immersion in saltl water,

= Depending on the application amd regquirement, thess gabion can be manufactured in different slzes |8
langth and width with a diaphragm (partition) al every 1.0m along the length

General specifications

All wires used in manufacturing, in mild steal wire, annealed type, with lensile sirongth OF 38 = SEkkgimmae.
to ensura a thick well-adhered zinc coaling, all wines ane heavily galvanized, conforming to s minimum zinc
coating weight and 1inc coating adhesion requirement which is checked by rigorous wrapping test,

) ™
i i D Mash Dimansions:
Mash Type [Dimen)]
6x8 | 60 |
Ex10 | B0 |
Steel Core Steel Core 0x1d 1 100 .
Wirn Wire
Zing Coatin
\.Emt Emlﬁ"ﬂ A PVC Coal HJ
Gabion Type Galvanized Galvanized & PVC (1.0/0.0) i o 7
Mash Wira 2. 7mm 2.2mm J 3.dmm .
A.0rmm 2.77mm [ 3.8 mm
Salvago Wire 3 4dmm A dmm | 4.6mm T
Moménal moesh e B0mm x 100mm
ar Frdipte
100mm ® 120mm
Ovorall size Length (L) : 1rm, 2m, 3m, 4m j MORE| NHRHN
Widih (W): 1m e s e
Haight (H): 0.3m, 0.5m, 1m = g
Order Coda : LxWaxH ,LI' S T e

* LD ® Inner Diamaster
0.0 » Quter Diamatar
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Gabion & M

rhs
HHHE
- T T

tapa ol

ttress
= .:.nlr-'--!--.ill-ﬂ-'-

Individual gabion = Tisd
unfolded on flat grownd and
stampad 10 ramove all knks,
the side panels are then ratsed
upright and tied o the adges of
body panel.

Reinforcemeant panad of
ragquirgd length is attached Lo
the base of facing gabdon with
thick e wiras, al two localons
along the full langlh of galson

baze

Individual facing pabions with
attached reinforcemant panels
afa alighod 1o their reguired
positions &nd sscurely laced
alang the edges o adacoent
pabons

All reinforcement panals must
alzo be tied 1o adjacent panals
a]nng thair gntire length

ARar rockfilling of facing
gabions is complatad, a layer of
fiter membrane must be placed
behind the back of facing
gabicn befora backfilling with
auitable malerial,

Compaction (o requlred donsity
if lyars of approvad Ihicknsss
in then carried oul with sultable
maching compactiar.

Haond compaciar ahould be
ussd nedr tha (nner edgo of
fncing gablon to provent exced-
sibwe buldging of laging Qatrmsn

The next layer of reinforcamant
panel iz sacuraly ted to the lid
of rockfilled gabion, along two
Iocations along the entire length
of gabion lid,

The next layar of facing gabions
can fhen be placed over this
naw  layar of remforcement
panal and tied yo adjacent
gabions, bafore rockfifling can

commBenca.

Stap 4 lo 6 are repeated unill
the reguirad wall height |8
achieved



Fibromat Green MSE Gabion Wall

FGOW is defined as PVC coated heavily galvanized stoed wire mesh panal of varnious sizes parfially reinforced with brackels, reinioscing bars,
and =teel mesh combined with DC400 folded fo form a $oil retaining structure with a continuous panel, extending into the soil to act as soil

reinforcement.
The setvedges of the FGGW are the thicker perimeter and edge wires to which the wire mesh is securely tied o withstand sudden or gradual

siress from any direction.
Lacing wine stainless sieel clips are to be use o assemble and join the FGGW,

Unit Sizes
FGGW system shall be mechanically pre-fabriceted in such 8 manner that it ¢an be assembled at the construction sife info the standard sizes

indicated below

.
Mesh Type ‘BOmm
Width (W) 2m
Length (L1} im
Length (L2) 3m, 4m, Sm, Em
Depth (D) 0.60m
Angle ["a) To suit design

All FEGW dimenskons shall be within a tolerance limil of 5% of the required size

F
4.0m long facng gabions tabneatad
in honzonial mesh wiene used

Bty
e e Ry

A T.0m high 50 metse long
- MSE Gabion Wall
being consiruciod

Ap—
Aggacant 2,0m wide Panols

wilt ced along thsir gnbre length

and aandwichied babwaan (Going gakons
jproe b rockiilling




Bridge Abutmant Proleclion
Tarjong Malim, Malay=ia

—t
Eyoungnam Provinca, South Korea

e
Putragaya, Malay=sa

—_

MSE Gabion Wall
Sorarmban, Moliyiis




Fibromat Green Mattress

Description

Fibromsat's Green Mattress is 8 composite consist of Gabion Reno Matiress, DC400 Coir Matt, P50 Secumat Three Dimensional Mali and Geolextile,
designed fo maximize performance through three phases of reinforcement of vegetative lining from unvegetated to vegetation estabishment up fo
veqetation maturation. This specally designed composite matiress n-conporating rip-rap and soi encased in the gablon together with turf
reinforcement malria and geclesdile &5 a separaior and 1o hold the soll particles and vagatation astablishment.

£

Specifications

The Nexible wire mash are woven from pairs of wires triple-twisted into a hexagonal mesh irom which does nod unraved If cul. Tha edges are salvadge
machanscally with a thicker wire lo give the mesh rigiddy when subjecied o tension,

-
LN
! &
e e
7;17?:j:ﬁw
.-""'.//J_ *.-"':"'f
_-""
r_.:':: s _,r"r’______--'.,.--"_x L]
— -
Lamgth
L

Gablion typa Haawy Galvanised PVC Coated Heavy Galvanised
Mash Wire 2.2mm (Core Wire Dia.), 3.4mm
Sire 2.7 mmoor 3.0 mm (Charall Dia.) or
Selvedge Wire 2.¥mm (Core Wire Dia. ). 3.8mm
Size 3.4 mm {Cvarall Dia.)
Mesh Size Boemx 10 cmor 10 em X 12 ¢m d4mm (Core Wira Dia. ), 4.6mm
Oworall Sire = Langih @ 1M, 204, 36, dbd {Owvarall Dia.)

- Width 1M

= Height : 0.3M, 0.5, 1M

0] Do T BT [LoWeH])
Gabion type Heavy Galvanised PVC Coated Heavy Galvanised
Mesh Wire 2.0mm or 2.2mm 2.0mm (Gore Wire Dia. ),
Slze 3. Amm { Overall Dia. )
Selvedge Wine or 2.2mm (Corg Wire Dia. J,
Sire 2.Tmm 3.3mm [ Overall Dka. )
Mash Size Gem x Bom 2.7mm (Core Wira Dia. ).
Owerall Size « Langth : 3M, EM 3.8mm ( Overall Dia. )

= Width 18, ZM

- Depth  ; 17Tem, 33cm, 30em, Slcm

g DB x 3 x 30em (LxWaD]
Tylng Wire

Haavy Gahanised 2.2 mm
[ for ol Galvanised Gabions
& Mattrosses )

PYC Coated 2. 3mm J 3.3mm
{ far ol PVC Coated Gablons
& Matronsos)




Lid Cover

Specification For Lid Cover

Gabion Mesh
Coir Fiber 400gm/m2
PP Netting 525
F500 Secumal
P500 Secumat
Three Dimensional Matt Specification i
Element Properties
Raw Material polypropylene
Iso 9864 500 g/m2
Strength (MD) — EN10319 =20 kN/m
Strength (CMD) - EN 10319 =0.4 kN/m
Nominal Thickness EN [SO 9863-1 10 mm
Colour Black
UV Resistance Stabilised
Roll Size 2m (w) x 25m (L)

Fibromat PS0D Secumat i 3 thees-dimensional erosion control matl consisting of a high strangth UV stabilized labyrinth-like extreded monofilamant
polymer cofe. Secumat controls suriace eroson and helpe to anchor and reinforce the rool zone of plants. A layer of cocanut fiber bedng attached
iogeiher wilh Secumat 85 Soparaior and moisture retention layer to enhance seeds germination.

Cacsmal emson control mats ame used for slope and ground protection in oivil and landfill engineenng works. Sacumal prevants the siding and
washing oul of e 2ad and cover layer whils faciitating rapid vegetation growth. Upon heavy rains and water fiows, the rainfiorcing ability of Secumal
prevenis erosion of the ofheneise vulnerable vegotation. Onon, vegetated, Secumat reduces runoll velocities and theraby increasas infiliration and
reduces discharge, Dirpclly next o waler courses, Secumat profects the banks rom the scouring action of water flow,

Coir Fibre-DC 400 IR R
Erosion Control Blanket worpsmenins o -
P ; ¥ Maltiz Coir Fiber

Conbint 10058
Waight | Sg.M 400gmia® £ 10%
Melling
Maleriad Pp Uy Siabilized
Mosh Shape Quadrangular
Colos Black
Tenzile Sirength Md 2.2kniM
Tensile Strongth Td 2.2kniM
Yiold Poinl Elongation Md 13%
Yield Point Elongation Td 13%

Geotextile
Non-woven Geotextile

Specification

Type | Tonsie | Unit | Thickness| CER
Strength | Weight punciure
sirength

kN/m gm'_ mm 7

IIMO] 18.0 260 22 2000




Testing & Product Development

fh Jin l'.l 1
'I."'f' 14

Compaasion 1881 on rockiilled gabion Connaction strength of 3.0mm dismeter & shaped nngs

The infarmation i this documand is of an Sluslretive nebare and is suppled withoul chasgs. It dess not loem past of amy confrac o infended coniiacl with B U
Final delermination of the sultability of any information of material Tor the use contemplaed and e maner of 158 5 e S0k esponsitity of the user and Be uses

must azmmé all dak and liakilty 0 connechon thorestih

' MTS FIBROMAT (M) SDN. BHD. (491502-K)
d Wisma Fibromat No.574 A, Jalan Samudra Utara 1, Taman Samudra, 468100 Batu Caves,
fibromat® sclangor Darul Ehsan, Malaysia. Tel: 03-6189 999%/03-6188 4300 Fax: 03-6189 7559
EROSION COMTROL PRODUCTE : 4 . .
il ke Email: enquiry@fibromat.com.my Website: www.fibromat.com.my
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