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What is Sustainability?

Optimizing the
resources used
minimizing
damages to the
environment &
causing social
disruption




he net-zero home

Net-zero homes that generate all the power they
use are becoming more prevalent and more
affordable. At the higher end are homes that
use some of these techniques to create

energy and lower their impact on

the environment. Here are some

eatures:

Passive solar design:
Using south-facing
indows to harvest the
sun’s warmth in winter
and keep the house
cooler in summer.

Insulated
all panels

All trees removed are
chipped for mulch; all
excavated materials
screened and used for
road base, backfill and
opsoil. Construction
debris sorted and
recycled.

oncrete:
Recycled cement

ith local coal
ash and local
demolition
concrete

Source: Denver Post research

INTRODUCTION

Solar thermal heating system:
Evacuated tube solar collectors
mounted on roof heat water
used for in-floor radiant heating
system in the home.

Solar electric power

Geo-thermal heating and cooling system: A heat recovery
ventilation system. Geothermal heat pumps use stable
ground temperatures for home heating and cooling.

Wind power system:
Wind turbines on the roof

Energy efficient
windows and

Veggie-based
insulation: Soy pain!
corn-based carpet and
Forest Stewardship
Council certified
lumber and framing
materials

Stone: Locally
quarried stone
exterior

Gray water recovery:
Water used in sinks,
showers, washing
machines is collected
and used for toilet
flushing and landscape
irrigation.

Jonathan Moreno, The Denver Post

» Malaysia plan to
reduce carbon
emission by 40% by
the year 2020 (PM,
2009 in Copenhagen

> All government
agencies are asked to
reduce energy
consumption an
apply value
engineering



Elements of Sustainability In
Geotechnical Engineering

1. Proper planning and management

2. Recycling of materials

3. Reduce environmental damage

4. Innovation in design and material use
5

6

T/

. Reduce earthwork
. Waste recycling
. Avoid public disruption



Sustainability Status in PWD Malaysia

> PWD is not involved Iin
geoenvironmental engineering novemartu)

» Environmental Div. was
established 10 years ago,
Maintenance Div. 5 years ago,
Slope Engineering Div. 6 years
ago

» Concentrate on green building

and reduction of energy usage N g’
» Sustainability in geotechnical N’

engineering is at its initial curruRaL

hase

[
SUSTAINABILITY




2.
53
4.
9.
6.

Sustainability in PWD Malaysia

Gathering information, archiving, interpretation and
dissemination

Hazard and risk maps for landslides
Guidelines

Bio-engineering

New technology

Public awareness and education




1) Collection, Archiving, Interpretation
& Dissemination
> Slope information

o Malaysia has 16,946km of Federal roads with
estimated 16,000 slopes

o Inventorized more than 6,000 slopes
o Record the characteristics of landslides
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EQUATE TO THE KM MARKERS.
BEGINNING BEGINNING THE SECTIONS SHOULD BE MARKED
\. OF SLOPE A OF SLOPEB . AT THE BOTTOM OF KM POSTS

ey} |
7 ? © PR " KMMARKER

ROUTE NO.

( 11 km marker (the lower of the 2 markers) SECTION NUMBERS MAY NOT ALWAYS

s KILOMETRE

THEREFORE THE SECTION NUMBER FOR
BOTH SLOPES FROM THE LOWER
MARKER IS: 11




1) Collection, Archiving, Interpretation

& Dissemination
> Slope information

1. Field Works (data collection) I

2. Database management

Stape Priority Ranking Srem B

Transfer to FDA e | i e

= <= :
v

Integrated Slope information System (ISIS)




Collection, Archiving, Interpretation
& Dissemination
> Slope information
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Integrated Slope Information System

\¢

ANALYSIS

INCIDENT
LOCATION

SLOPE HAZARD
MAP

INCIDENT
PROFORMA

ORTHOPHOTO

[IMAGES S.l. REPORTS

SLOPE INVENTORY PAPER
PROFORMA CUTTINGS

ROCK PROFORMA o

DATABASE




Input Data on Slope (Linear-based)

> Twenty (20) attributes :-

Height (H)

Slope Angle (SA)

Slope Shape (SS)

Slope Cross-Section (CS)

Plan Profile (P)

Cutting Topography Relationship (CT)
Upslope/downslope geometry (UDG)
Structure Present (ST)

Main Vegetation Cover Type (MCT)
Vegetation Cover Type condition
Rock Exposed Percentage (EP)
Corestone Boulder (CB)

Rock Condition Profile (RCP)

Rock Type

Rock Description

Feature Aspect (FA)

Seepage present

Evidence of saturation ground
Evidence of Ponding

Condition of surface runoff



Hazard and Risk Maps for Roads
(linear base)
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HAZARD MAP
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Landslides by States (2005-2009)




Material/Structure where Landslides Occurred
(2005-2009)

Others Retaining Wall

2% 1%
Natural slope
12% \
Fill slope
/ 32%
Rock slope
\/ 1%)
Soil cut slope_”” Soil/rock cut

0 slope
49% 20,



Facilities Affected (2005-2009)

Empy lots

Car park Park 0%
1% N/o\ /

Residential area

14%  \

School |
076 \‘

Building_— S
10% 62?/0




1) Collection, Archiving, Interpretation

& Dissemination

> Soll Profile and Foundation Information
System (SoPFIS)

SoPFIS

Main Interface

SITE PLAN BOREHOLE SOIL PROFILE FOUNDATION PHOTOS
SP1 F1 PH1
CROSS
BOREHOLE LABTEST
SECTION SP2 F2 PH2
BH1 LB1
BOREHOLE
LOCATION
BH2 LB2
SP. R. PH..

BH.. LB..



SOIL PROFILE

Project: BPT020005 - SK Taman Dato' Harun 2
Soil Profile Sec.A-A

Blok Bangunan E Elok Bangunan F
-— - =
BH 1 BH 2
RL:29.82m RL:23.86m

% 10 20 20 40 50 $ 10 20 30 40 50

L. =

Top soll: SPT(0.5)
(dark grey silty SAND
with a little of gravel)

——

SPT(6-30)

(medium dense whitish
grey silty SAND with a little
of gravel)

TR E

0122466789 1113 1617 19 21 23 256 37 20 31 22 36 A7 29 41 42 46 47 49 61 62 EE 57 £9'81 €2 686 €7 €6 71 72 76 77 78 81 B3 8E &7

End of Borehole at 31.03 m End of Borehole at 30 m




PHOTO MENU INTERFACE

JKR Jabatan Kerja Raya Malaysia

Cawangan Pakar dan Kejuruteraan Awam

Soil Profile and Foundation Information System

PHOTO




PWD GUIDELINES

’
. JKR?1%—N

CERUN

CERUN 1

Public Works Depariment Malaysia

GUIDELINES ON
; SLOPE MAINTENANCE
. IN MALAYSIA
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JKR 21503-0001-06




MAINTENANCE GUIDELINES
Inspection Frequency

Maintenance Personnel Risk Category | Frequency
Type (minimum)

Routine TA or Technician 1&2 Oncelyr
Maintenance (any trained

Inspections person) 3 Once/2 yrs
Engineers Qualified 1&2 Once/5 yrs
Maintenance Engineer

Inspection 3 Once/10 yrs
Regular Qualified water 1,2 & Recommended
checks on personnel 3 by the qualified
water/sewage engineer

pipes




DESIGN GUIDELINES

> Limiting the height of slopes to
not more than 30m

> Use other alternatives pesee— - —
» Geological | :

mapping ‘ S
~ Independent checker _ “= = .




BIO-ENGINEERING

« Reduce erosion & sediments yield
« Decrease of liability exposure

o Improve aesthetics

« Enhance existing environment

o Improve stability




mellastoma and legumes
grown in weathered
carbonaceous rock without
regular maintenance

City Hall

Stormwater
collection

25%02.2006




SOIL-ROOT MATRIX
REINFORCEMENT EFFECT WITH
UNIVERSITY MALAYA



Jalan Kuala Kubu 2 8
Baru — Gap Slope at

One Year Later




NEW TECHNOLOGY

« Malaysian geotechnical engineering

fraternity is opened to new technologies

Flexible polyester-based woven geogrids were
developed starting in 1984 and the first application
was in mid-1985 in a highway in Malaysia (Pegg,
2008)

« Not many geotechnical technologies are

presented as sustainable
« PVD has been used since 1986



NEW TECHNOLOGY

Geophysical methods for Site Investigation

() SeismiC Line 1 seismic tomogram
o Resistivity =0

seismic

Elevation (m)

______ 501l - rippable material boundary
bedrock surface

rock

Horizontal distance (m)

Settiritted materisl

(raniie Boulders o ,
Suturated maierig Tiitile Bwf@ers
Stuturaied materia!

ELRVATION
20.01 6.4

.0
-20.0
-40.0
-60.0
-80.0




SLOPE PUBLIC AXWARENESS EXHIBITION




MALAY




Do We
Want This?7??




Or This???




The River That We Pollute

L i :
g e, - whren




SUMMARY

PWD has initiated some sustainability elements in
geotechnical engineering

Sustainability is currently in the initial phase

Data collection, archiving, interpretation and dissemination
especially for better slope and SI management are ongoing

hazard and risk maps are used for planning, treatment and
maintenance

Research on bio-engineering has produced results

Guidelines on design and maintenance of slopes will
hopefully reduce landslides

PWD have embraced new technology and innovation

Public awareness programs have created awareness in
some landslide prone areas












Field shear box test : 300mm x 300 mm steel box

Soil & root was compacted
in the shear box

Normal load was
applied

Displacement
measured after the
end of experiment




Results & Findings : Soil-Root Matrix Studies

0 0.0-2.5 mm
0 2.5-5.0 mm
@ 5.0-8.0 mm
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L. leucocephala A. mangium M. malabathricum
Species

Tensile resistance at certain root
L.leucocephala -highest tensile resistance in all diameters
‘Root diameter influences the total max force
*Tensile resistance increases with increasing root diameter

Significant tensile resistance at higher diameters













Jin. K. Kubu Baru — Gap
Slope Failed at km 15

» Using Coil Rolls & Fiber Mat
* Done by MTS Sdn Bhd

* Planted with Vetiver grass on
granitic soil in area 15 X 10 mz2

» Study on Okt. — Nov., 2007
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Jalan Kuala Kubu

Gap Slope
led at km 23

Baru
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SLOPE CHARACTERISTIC

> The formation of crack at the slope is an
obvious sign of instability; they formed and

developed through the position of tension
and shear zones.

> Failure in form of wedging of slope was
observed.

» Some erosion mark such as rill and gully
erosion was observed widespread.










Installation of Bio-Materials

> Total of 1030 plant materials which
representing of 39 species were used

> 10 species of herbaceous plant species,
14 species of climbers and 15 species
of woody plants species were installed




Procedure of root pullout test

Site clearing

Apparatus assembly

Measurement of the plant was taken

Stem was cut and gripped with wedge

Dial gauge and load ring was set to nil (zero)

Pull-out resistance force value was taken

Until root is pull-out

Dial gauge
Raot was carefully excavated from the soil

Plant was puII out from the 50|I



