Section 2
S2.1: The Routine Maintenance 1
The Routine Maintenance 2

SUMMARY
Descriptions of LVRR defects and the

appropriate practical measures and activities
(Routine maintenance land 2) applicable for
fixing them

Maintenance 1 & 2

LVRR Routine maintenance 1
Defect 1 — Vegetation
~growth excessive on
i road shoulders,
structures or affecting
~ | drainage system,

& visibility and safety for

'~ traffic and people.

Maintenance Activity 1 — Control vegetation:
bush/tree clearing & grass cutting and disposal
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LVRR Routine maintenance 1

Defect 2 —
Side or turn-
out drains
silted or
blocked by
debris.

Maintenance Activity 2 — Clean debris/silt from
side ditch & turnout drain

: D
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LVRR Routine maintenance 1
Defect 3 — Water ponds
on road or side of road
because side or turn-out
= _ drains have not been
e : provided or side or turn-
i . out drains are damaged.
. Maintenance Activity 3
Construct new drains or
Different shapes of side and turn-out reconstruct side & turn-
e
Kege @




LVRR Routine maintenance 1

Defect 4 — Drains
damaged or
eroded

Local defect in side drain Use suitable local materials for the repairs.

Maintenance
Activity 3

Repair damaged
drains

Scour checks reduce water velocity on steep drains to prevent erosion.

Kace iy

LVRR Routine maintenance 1

Defect 5 —
Debris or silt in
or close to
culvert outlet

Maintenance Activity 5
— Clean debris/silt from
culverts.
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Maintenance 1 & 2

LVRR Routine maintenance 1

Defect 6 — Slip on embankment

1
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Maintenance Activity 6 — Refill embankment Slip

Kace P

Maintenance 1 & 2

LVRR Routine maintenance 1

Filled gully
‘\ II‘ |H|H|H‘H|H‘H‘II‘HH‘H‘H| Defect7_
Erosion on fill
or cut slope

Gully

Maintenance Activity 7 — Refill slope gully

Kace P




Maintenance 1 & 2

LVRR Routine maintenance 1

Defect 8 — Embankment toe scoured by waterway or
water traffic. This defect is a common occurrence in
Mekong delta
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Erosion
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Maintenance Activity 8 — Repair waterway scour

Kace iy

Maintenance 1 &

LVRR Routine maintenance 1

Defect 9 —
Minor landslide
on to the road

2

Maintenance Activity 9 — Remove small landslide




LVRR Routine maintenance 1

Defect 10 — does not drain water away from road
surface, or is eroded

Maintenance Activity 10 — Reshape/replenish
shoulder surface material

Kace iy

LVRR Routine maintenance 1

Defect 11 -
Debris or
waste on road
surface

Maintenance Activity 11 — Clean road surface

Kace iy




LVRR Routine maintenance 1

Defect 12 — Dirt or debris on bridge surface, bridge
drains are blocked.
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Maintenance Activity 12 — Clean channel & bridge
surfaces

Kace iy

LVRR Routine maintenance 1

Defect 13 — Debris, logs or timbers blocked the
channel under bridge or on causeway

Maintenance Activity 12 — Clear bridge or
causeway opening
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LVRR Routine maintenance 1

Defect 14 — Dry and dusty surface

Maintenance Activity 14 — Spray water

Kace iy

Maintenance 1 & 2

LVRR Routine maintenance 1

Defect 15 -
Road furniture:
Traffic signs
are dirty or
covered by
vegetation

Maintenance Activity 15 — Clean signs, cut trees
or plants that cover the signs

Kace iy




LVRR Routine maintenance 1

Defect 16 — Potholes (earth/gravel/stone macadam
/brick road) .

_ — Pothole
Q Lfm/ filling on
a = 5om earth and
i 0- fom gravel road

Maintenance Activity 16 — Fill potholes (earth or gravel or
stone macadam road)

Kace X

LVRR Routine maintenance 1

Defect 17 — Soft
spots or local
depression on
gravel or stone
macadam road

#

i

Maintenance Activity 17 — Repair ponding or soft
spot
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LVRR Routine maintenance 1

Defect 18 — Road surface corrugated — unpaved road

Steel 7 beam
(400mm depth
section) drag. Can
be surcharged to
increase weight if
necessary

Maintenance Activity 18 — Remove corrugations

Kace iy

LVRR Routine maintenance 1

Defect 19 — Road surface does not drain to the edge of the road

_ ~ /’/\ Correct camber
= 0N
i Incorrect
//%\ camber
= Incorrect

camber

| Maintenance Activity 19 —
ij'*\/r Reshape road camber (by

labour)

Kace iy
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Maintenance 1 & 2

LVRR Routine maintenance 2

o Procedures and techniques to
implement some activities of
Routine Maintenance 2: These
activities may require skills,
materials or equipment to be
brought in.

LVRR Routine maintenance 2

. "4 Defect 20 - Road
surface pot-holed or
& poor camber —

¥ unpaved road

" S
/*\

P

—

2\
| Maintenance
— Activity 20 —
=~ /| | Reshape road
— T camber (by

Kace equipment) (P
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LVRR Routine maintenance 2

Defect 21 —
Bleeding of
bituminous
pavement
reduces skid
resistance

L]

Small sized u!av_gl.

Maintenance Activity 21 —
Spread evenly on pavement
at bleeding area chimping

up

LVRR Routine maintenance 2

Defect 22 — pothole filling procedure (in large area)

=
= . .
£ross section excavation

Maintenance
Activity 22 —to
complete
pothole on
bitumen sealing
surface
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Maintenance 1 & 2

LVRR Routine maintenance 2

Defect 23 —Damage to concrete pavement usually
takes the form of cracking and broken slab edge
and/or corner

Maintenance Activity 23 — Fill the crack with
coarse sand/ chippings using trowel, bitumen

mastic
l (be continued)

— camer ]
Broken
:ngb:ha jalint

Maintenance L *’““"é/_ L
Activity 23 — il

Fill the crack et

with coarse <

sand/

chippings

using trowel,

bitumen y <m g S
mastic =i “” _1: | —

trowse

bitumen mastic e

Step3:
Fill crack

should be removed and replaced by the

| Serious cracking & broken concrete slab

new one.

Ii . Comer with large crack (> 50 cm), should
Kace
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LVRR Routine maintenance 2

Defect 24 — Drainage structures such as bridges,
culverts... are often eroded due to water flow
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LVRR Routine maintenance 2

Maintenance
Activity 24a -
Repair quarter
cone erosion

Step 1:
Clear erosion

area. remove
rocks & excavate
all soft soil.
Step 2:

Refill using
suitable soil and
compact.

Step 3:

Rebuild quarter
cone using
masonry with
100# cement
‘mortar
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LVRR Routine maintenance 2

Maintenance
Activity 24b -
Repair eroded
outlets/inlets

T

A 4:‘4// f.r;.
Step 1:

Work should be done in dry season. Prepare
construction site, hold back the stream to repair culvert
inlet

Step 2:
Excavate damaged inlet

Step 3:
Refill aggregate with high depth of excavation.

Compact to required density

Step 4:

Rebuild culvert inlet using masonry with 150# cement
mortar

Note: Extend inlet area using masonry or rock paving
in case of erosion extension outside culvert inlet.

Maintenance 1 & 2

SUMMARY OF MAINTENANCE ACTIVITIES

>

3
4.
5

Control vegetation
Clean debris/silt

Construct/reconstruct drains

Repair damaged drains

Clean debris/silt from
culverts

Refill embankment Slip
Refill slope gully

Repair waterway scour
Remove small landslide
Repair waterway scour

. Reshape shoulder

Clean road surface

Clean channel & bridge
surfaces

14. Clear bridge/causeway
opening

15. Spray water

16. Clean signs

17. Fill potholes

18. Repair ponding

19. Remove corrugations

20. Reshape road camber

lbl. Reshape road camber (with

equipment)

22. Spread bleeding area

23. complete pothole

24. Fill the crack

25. Repair drainage structures

26. Repair quarter cone erosion

27. Repair eroded outlets

otb [
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Maintenance 1 & 2

Key Note

o Water must be shed from the road as soon
as possible. Sufficient drainage should be
checked, provided.

o Costly anti-erosion building and lining to
side drain should be carefully considered to
apply only to appropriate drain sections.

o Maintenance activities should be carried out
in accordance with known methods and
procedures to ensure work quality

Kace iy

Section 2
S2.2: Material for LVRR maintenance

SUMMARY

Specification descriptions and practical uses of
common materials for maintenance of:

1. Earth, gravel and crushed stone roads

2. Bituminous pavement

3. Road structures
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S2.2: Material for
LVRR maintenance

S2.2: Material for LVRR maintenance

MEAERIALY For

Earth, gravel and [* Soll
crushed stone = Gravel

roads = Crushed stone

: : = Asphalt concrete
Bituminous . .

= Bitumen sealing
pavement

= Bitumen penetration

= Cement
Road structures [« Mortar

= Cement concrete

*

_Am
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S2.2: Material for LVRR maintenance

o Material for earth, gravel and
crushed stone roads

Local Soill
Some commonly used soil for sub-
grade filling:
o Soil mixed with colluvium, laterite.
o Sandy soil.
o Clayey soil.
o Soil mixed with sand.

*

S2.2: Material for LVRR maintenance
o Material for earth, gravel and crushed stone roads

Local Soll

The following soils can be also be used
for some activities :

o Clay
o Sand (coarse sand, fine sand)
o Rubble mixed with soil

ec i
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S2.2: Material for LVRR maintenance
o Material for earth, gravel and crushed stone roads

Local Soll

The following soils are not allowed to be

Wet plastic (muddy) soil.

used:

o Salty soll
d

d

Highly organic soil (with vegetation)

S2.2: Material for LVRR maintenance

Material for earth, gravel and crushed stone roads

Soil: usability remarks

Types of soil

For refilling earth

Sandy clay (more clay, less
sand)

Clayey sand (more sand, less
clay)

3 Sandy clay mixed with laterit
4 Clayey sand mixed with laterit
5 Clay +

\/\

Muddy soil

Humus (with many grass roots
and wastes)

19




S2.2: Material for LVRR maintenance

o Material for earth, gravel and crushed stone roads

NOTE

o Local soil is an important material in
constructing and maintaining rural
road. There are many types of sail,
however, and not all of them can be
used for road maintenance

a Material must not be used which will
cause road deterioration

Kace iy

| earth condition
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Material for earth, gravel and crushed stone roads

Natural gravel

Types of Features Construction Requirements
gravel
Alluvial - Remove over sized pebble.
gravel streams in - Add more clays to increase
mountainous plasticity and make it easy
areas ; _ to compact
Laterite Hills in midland | - Red - brown color.
region - Formed by dark
brown laterites in
different sizes.
- Include a lot of
clays.
Colluvial Rolling terrain - Yellow or bright - Reduce clays (if clay
gravel in mountainous brown color content is high).
and midland - Include alot of - Used at appropriate
areas pebbles and clays. moisture

S = —

Natural gravel

Key issues are
plasticity and

9% passing

Sieve size (mm)

21




S2.2: Material for LVRR maintenance

o Material for earth, gravel and crushed stone roads

Crushed stone: Basic requirements

o Sufficient strength

o Appropriate size

o Good shape (No too many flaky
chippings )

o Clean chippings

o Abrasion value should not be too high

g Material for Bituminous pavement

Bitumen: for LVRR maintenance

o Bitumen sealing and bitumen penetration
are most popular in Rural Road Network.

o Hard bitumen with penetration 60/70 is
commonly used in constructing bitumen
sealing and bitumen penetration

o Bitumen emulsion is now also being used

22




S2.2: Material for LVRR maintenance

g Material for Bituminous pavement

Bitumen: Basic requirements

Good adhesion to stone

Penetration at 250C is 60 — 700
(0.1mm)

o Elongation at 250C is 100cm
(minimum)
Soften point is 46 - 550C

o Flash point is 2300C (minimum)

*

g E S2.2: Material for LVRR maintenance

Material for Bitumen:

Bitumen

Bituminous Usage
pavement Attention

Put in 160°C
heatin

9
containers (till
white smoke

=" Pour hot
bitumen in
spraying can

and hand-
spray evenly

on pavemen 13
surface

- Right type (brand name on the packing)
- Have quality certificate from supplier

eeeeeeee
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S2.2: Material for LVRR maintenance

9 Material for road structures
Cement: for RR repair and maintenance
o Cement-grade 200 (PC20)
o Cement-grade 300 (PC30)
o Cement-grade 400 (PC40)

-Having recognized
brand name

-In bags

- Cement patrticles are soft,
fine and do not curdle

- Not in store for a long time

Good
cement?

S2.2: Material for LVRR maintenance

9 Material for road structures

Cement: Usage

Crushed stone

Coarse sand
=
@ + Fine sand
Lime
Water

Kece P

Cement

24




S2.2: Material for LVRR maintenance

9 Material for road structures
Cement Mortar: Usage

Cement mortar is commonly used for Rural
Road Maintenance, specifically as follows:

o To repair drain system such as building and
lining.

o To repair culverts such as building and
plastering apron, head wall, wing wall or crack
sealing.

o Repair bridges such as building, jointing,
lining and plastering the quarter cone...

o Repair/reinforce retaining wall

S2.2: Material for LVRR maintenance

9 Material for road structures
Cement Mortar: types

Mortar is classified by binder type and by function.
By binder type:

o Lime mortar comprising lime, sand and water.
Cement mortar comprising cement, sand and
water

o Mixed mortar comprising lime, cement, sand
and water

By function:

o Building mortar: used to bind bricks, stones
together into a block

o Surfacing mortar: used to surface the structure.

25




) S2.2: Material for LVRR maintenance
9 Material for road structures

Cement Mortar: Attention

Soft and liquid
No segregation

Good adhesion to bricks &
stones

Good

mortar?
>

2

- Sufficient Strength
+ Appropriate compression
strength.

+ Appropriate components,
good material of components

S2.2: Material for LVRR maintenance
9 Material for road structures

Cement concrete: types

Cement concrete quality is based on:
o Chippings used

o Sand
o Cement
a

Water

26




S2.2: Material for LVRR maintenance

Group Discussion

Group Discussion : Maintenance
procedures in practice

Each Group to discuss routine maintenance
activities and then list their top 5 priorities and
explain their selection.

P
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Section 2
S2.1: miggiwsl 9 The Routine Maintenance 1

misgiwsl b The Routine Maintenance 2

(B RAIINY SUMMARY

RPN ANAYEIU SHmemiuy BnyAingih stms
isgitunin mEdIengRenhy
Descriptions of LVRR defects and the appropriate

practical measures and activities (Routine
maintenance land 2) applicable for fixing them

Maintenance 1 & 2

LVRR Routine maintenance 1
fitsge " 1ol ugmmi
THg iBgisliunNugE ans

i vy nigigneSi) Sn fidim
SuriimndnumnGEnsinl Sus

Defect 1 — Vegetation growth
excessive on road shoulders,
8 structures or affecting drainage

i system, visibility and safety for traffic
and people.

rrgmriigido @Rt e gt manermhtgBuad St
BURGIBI®m Maintenance Activity 1 — Control vegetation:
bush/tree clearing & grass cutting and disposal

Kace iy




LVRR Routine maintenance 1

fiugu@e * pneSi §n
UIAMIRE U§m§
URITEINY fifigy HELU

| NN g

Defect 2 — Side or
turn-out drains silted
# or blocked by debris.

g BEIEe” dmasnugRinno mmnﬁms§ﬁmgﬁmmgmﬁé

ﬁ@imﬁgﬁﬁﬁmm Maintenance Activity 2 — Clean debris/silt
from side ditch & turnout drain

Kace iy

LVRR Routine maintenance 1 .

v (a} H N H N wn

qmmgmms§ RITEIR
upneS i) Sruinmegs

Defect 3 — Water ponds on road or side of
road because side or turn-out drains have
not been provided or side or turn-out
drains are damaged.

rREmetsaian” pppeed vgrw
muBpneSig) nl amuwng

Eﬁﬁﬁﬁmmp: Maintenance Activity 3

Construct new drai_ns or reconstruct
side & turn-out drains

Different shapes of side and turn-out

Kace iy




LVRR Routine maintenance 1

ﬁﬁiﬁ[fiﬁfSﬁ
Local defect in side drain
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i Defect 4 — Drains
{:f'él’ '."J":? /
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Use suitable local materials for the repairs

{5 18U UK [E)

damaged or eroded

g8 Sntames

RREMIRSEac” St

Maintenance Activity 4
Repair damaged drains

[ 1A SRt MpTsR SGmSITeHTaaS yeS i) Grvsg By
AILIEE Scour checks reduce water velocity on steep drains to prevent erosion.

P

&

LVRR Routine maintenance 1

fumsee " cny uBning 1glew

FHUY UBRMISHERNE

Defect 5 — Debris or silt in
or close to culvert outlet

pIRTAIIREIGE ~ ANEAINY
uBnifiey 1INy

Maintenance Activity 5 — Clean
debris/silt from culverts.

AP
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Maintenance 1 & 2

LVRR Routine maintenance 1

fuEed " Emntinmifw g Defect 6 — Slip on embankment

IREMITEEs o " Ginemgpiieitioniimng 19)
Maintenance Activity 6 — Refill embankment Slip

| *

Maintenance 1 & 2

LVRR Routine maintenance 1

Filled gully f‘iﬂ;ﬁi‘é a°
IR A A R LR MIIE), gﬁnﬂmﬁa
IGIHIRTING UG

Gully

Defect 7 -

Erosion on fill or
cut slope

IREMITEAS o " GinmgRinsinuERnng 1)

Maintenance Activity 7 — Refill slope gully

| *




Maintenance 1 & 2

LVRR Routine maintenance 1

fipsd ¢ S0 g sfmenunBnptnmunERmIgE vent |
fumsig iimgfmgighisifugBunnygisssm

Defect 8 — Embankment toe scoured by waterway or water traffic.
This defect is a common occurrence in Mekong delta

X

Pile

0.3-0.5m

Erosion

PRI %g
e d
Lake, river 1sm Hu H H
L |
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RREMIEEE 6 Sty seiBusnuuRmERs)
Maintenance Activity 8 — Repair waterway scour

Kace @

Maintenance 1 & 2

LVRR Routine maintenance 1

AUSE & ©
ERhRHIE
Defect 9 -

_ Minor landslide
on to the road

RIFEMITEEE & " wmsmgin mbsHsig)
Maintenance Activity 9 — Remove small landslide
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LVRR Routine maintenance 1

Defect 10 — Embankment toe scoured by waterway or
water traffic. This defect is a common occurrence in
Mekong delta

x

Erosion

C 1 Pile
. : 03-05m
—_—

FY 3 08m
Lake, river ismu H‘M HN
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Maintenance Activity 8 — Repair waterway scour

kage *

LVRR Routine maintenance 1

figsd 00 * GntR vy 8 EhwanSRBsyspneSi S
Defect 10 — does not drain water away from road surface, or is eroded

RIREMITEEE 90 © mins umptinmgpiimsEununieus)
Maintenance Activity 10 — Reshape/replenish shoulder
surface material
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LVRR Routine maintenance 1

fineg 99 ” winy
UHENS Y 1Sl

Defect 11 —
Debris or waste

RIREMITEEE 90 " mg winmus
Maintenance Activity 11 — Clean road surface

Kace iy

LVRR Routine maintenance 1

fuped ol ™ figuian usneising tinuans GogulBR el
Defect 12 — Dirt or debris on bridge surface, bridge drains are blocked.

RIREMTEEE ob * fmapenty 8y BANuANS
Maintenance Activity 12 — Clean channel & bridge surfaces
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LVRR Routine maintenance 1

fitgsd om " sinwy vshiedi funtediey [enudnms sune ugd

causeway Defect 13 Debris, Iogs or timbers blocked the
channel under bridge or on causeway

rrBMetBgis om " Mimnagns Bué causeway
Maintenance Activity 13 — Clear bridge or causeway opening

. B
Kace P
LVRR Routine maintenance 1
ﬁtﬂiﬁ ol ﬁﬂmﬁiﬁjﬁ Eﬁﬂ]tﬁ Defect 14 — Dry and dusty surface
RIREMITSEAE o6 ™ 1{ENBan
Maintenance Activity 14 — Spray water
: B
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Maintenance 1 & 2

LVRR Routine mairgsn s

EHTEOCTSNGIANTIGNH
e gt
UgHmE

Defect 15 — Road
furniture: Traffic signs are
dirty or covered by

. vegetation

rIREMeiEaid o " mmannitHmm MG vttt W
mmﬁ"mtsu} Maintenance Activity 15 — Clean signs, cut trees or
plants that cover the signs

kage *

LVRR Routine maintenance 1

AUIES 99 ° (R R By BMY RHMUHEY
Defect 16 — Potholes (earth/gravel/stone macadam /brick road) .

— — Gideupanaingg
T ' }\VS_/ 78 Bypidony
a = dcm
Pothole filling
i 0-1om on earth and
—] T = gravel road

rRmitseid 08 " Siqipnn gad e gimmae simeRty
Maintenance Activity 16 — Fill potholes (earth or gravel or stone
macadam road)

kage *




LVRR Routine maintenance 1

o fisd ol riskng
| Bhw ugggiunnmising
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Defect 17 — Soft spots
or local depression on
gravel or stone

macadam road

IREMOTSEE orl * Sunumsuiggnngs vk hununaim
Maintenance Activity 17 — Repair ponding or soft spot

LVRR Routine maintenance 1

fitEe o6 * REsdintmInm _ BnyRi
Defect 18 — Road surface corrugated — unpaved road

fzn ] 8E00YY YSMKHUMIT
geoinfr Muuiguésimith
Bfulpstnoy

Steel / beam (400mm depth
section) drag. Can be

surcharged to increase weight
if necessary

wrBmiiteid od ” 15 Corrugations
Maintenance Activity 18 — Remove corrugations
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LVRR Routine maintenance 1

fUEe 08 | nAnmRiBeyGhisiinygs
Defect 19 — RoAad surface does not drain to the edge of the road

/""\\ Correct camber

F i
Incorrect
/%\ camber
Incorrect

e S e ;/ camber

REmiiteis o8 " mjnamménisumimgiin

k,\_/mﬂgf _— g {HnRSE Maintenance Activity 19 —
‘ Reshape road camber (by labour)

Kace 2

Maintenance 1 & 2

LVRR Routine maintenance 2

O S8l Summsudnubnensmei gl
(Routine Maintenance 2)
FIRTMENS SEGSINGEY 3mi” U HS[RONUIEMI

Procedures and techniques to implement
some activities of Routine Maintenance 2:
These activities may require skills, materials

or equipment to be brought in.

Kace @
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LVRR Routine ma

nance 2

inte

LIGHT GRALIRG
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Defect 20 — Road surface
corrugated or poor camber

. unpaved road

nngmitteld] ko " irjidn
Snunagiima iy
Maintenance Activity 20 —

Reshape road camber (by
equipment)

LVRR Routine maintenance 2

At bo * Mg § SAnuRamg

) iEuARE WMARRTUR I Se]
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~Small sized gravel.

RIREMITEEIE B9 ™ INtg 15 UNEHEY
igly suiRngfinma

Maintenance Activity 21 — Spread
evenly on pavement at bleeding area

i "\\ Defect 21 — Bleeding

' of bituminous
. pavement reduces

/' skid resistance

Sweep
chipping
up
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LVRR Routine maintenance 2

ﬁ‘i{ltig )3} ?ﬁﬁﬂm{]ﬁmﬂ[ﬁﬂ?ﬁ aLﬁFl?ﬁmg ?ﬁg
Defect 22 — pothole filling procedure (in large area)

=
= . .
£ross section excavatior

rngmeiigigel " G
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Maintenance Activity 22
— to complete pothole on
bitumen sealing surface

Maintenance 1 & 2

LVRR Routine maintenance 2
fUEE bm * migsiuRimmUGs MgisiRmsmny mimpiaeting

ij‘iﬁﬁfﬁg 3finey Defect 23 — Damage to concrete pavement

usually takes the form of cracking and broken slab edge
and/or corner

RIREMNG bm " Gingremy ihuniie wimys ajiiesths
I TR IMEDD0E

Maintenance Activity 23 — Fill the crack with coarse
sand/ chippings using trowel, bitumen mastic

! (be continued)
@
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Maintenance
Activity 23 —
Fill the crack
with coarse
sand/
chippings
using trowel,
bitumen
mastic

‘Clean broken area
using brush/
blowing clesner. Do
not wash !

Fill the
crack with

Step2:

Fill brol=n
area with
bitumen mastic

should be removed and replaced by the
new one.

| Serious cracking & broken concrete slab
Comer with large crack (> 50 cm), should

1

Broken
lang Fludin al jaint
s
cantrac san /
s [ T arge orack
crack
Small orack
ora cking

Fill the creck with
biturren mastic

Step3:
Fill crack

chipp;ing =
using
trowel

G ey

s od= YRS, BOMIING MARIERARGE 2

Defect 24 — Drainage structures such as bridges, culverts... are often eroded

due to water flow

RAIING

an DG
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LVRR Routine maintenance 2

WRGMMEANG bER

SeoReuitingiang

Maintenance
Activity 24a —
Repair quarter
cone erosion

§o Step 1:
manissituSanm | whd
150 Siirwrdphunsm Clear

erosion area: remove rocks
& excavate all soft soil.

Gl Step 2:
SRt Bauingh
Refill using suitable soil
and compact.

1juithigs ongrmarie
i Haifust 90 wy

Mt MiHI Rebuild quarter

cone using masonry with
100# cement mortar

LVRR Routine maintenance 2

wRBMITEas bee
Srotunis¥nm [
gbnBanLIGY

Maintenance Activity

24b — Repair eroded
outlets

yj’f': F;j 5 / L
(e / // / ',F:/ A

IR A
{'J.E'f‘f s /"(;‘ o ‘t/ Jé"’//é!/}f J"l f/ 5 "l SIS II/I/,;:’A

9 Step 1:

ﬁ’]it‘]’li‘[ﬁi’iiﬁiﬁﬁiufﬁiﬁ iijﬁﬁﬁ’]i"lsgﬁﬁigﬁiﬂiﬁimﬂ g ﬁiﬂﬁﬁﬁjﬁﬂi Work

should be done ih dry season. Prepare construction site, hold back
the stream to repair Culvert inlet.

§ b Step 2:
Eﬁmﬁalﬁ«;‘iﬁuﬂﬁgmg ?Eﬂ Excavate damaged inlet

§ m Step 3:
tnedpseisamemn ifuminmeimutiimg sekdin Refil aggregate
with high depth of excavation. Compact to reqwred density

§ G Step 4:
ﬁmﬁmaagﬁﬁmmmmmﬁﬁﬁjﬁ o f'B MYwTiD 1 Rebuild culvert inlet
usmg masonry ‘with 150# cement mortar.
s s ﬁﬁﬁjﬁﬁtﬁﬂﬁnnﬁgﬁmmmtﬁmsmmsmimiinn aitsiswi g
eyl Note: Extend inlet area using masonry or rock paving in case
erosion extension cutside culvert inlet.

*
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Maintenance 1 & 2

SUMMARY OF MAINTENANCE ACTIVITIES

muiaih Ws# Control vegetation

MEINEORARLY Clean debris/silt

woy uaRgEENED) G

Construct/reconstruct drains

BAIRAU{INEIE) 6rgt Repair damaged

drains

mmﬁﬁ?ﬂﬁ[ﬁﬁﬁqg BNIClean debris/silt

from culverts *

sinmgpiaEwptomiinng Refil

embankment Slip

tinisinisuigngnyng) iSines Refill

slope gully

gmmgi&m;ﬁmgﬁ Repair waterway scour

WHHAEELYD FHsEuGSEE Remove

small landslide -

904 SrtAjfinaGiuR: Reshape shoulder

994 ffﬁ-ng ﬁi”iﬂmg]i Clean road surface

ol AHRRESAUNITUAANS B BANAENS Clean
EEEATERRNI LS55 1

channel & bridge surfacés

(33
=L

ol

£

G
&1

omdl

9CH
ol
99"

ol
[o]xf

o8
Bo

B9

BE-
Bm
BE

u]ed]
©a

rimeEeSHang Bk Causeway Clear

bridge/causeway opening

1{ENBSH Spray water

NERRITMENEIAN Clean signs

GI{ifT Fill potholes

ﬁinmtﬁr@ﬁﬂﬁgﬁ Repair ponding

GIIRRUIEILEHEIM Remove

corrugations

ijignnaR#diilio Reshape road camber

njratnanadiin e Reshape

road camber (with equipment)

) MIANMIS WIHMSHBATGHIFIRH Spread

bleeding area

tnprimRiEu;mssE complete pothole

GinerissiEnny Fill the crack

sroe e Srve sans miRepair
rainage structures

Eiﬁi@mtaﬁigifgls 9NEIMAN Repair quarter

cone erosion

BRIRISHUITE) aﬁtséﬂgmﬁm Repair eroded

outlets

Maintenance 1 & 2

[t @ Attention

0 Srmhrgitinnumgs SntmlRpiatumwmuEmm smymys

[AUEE DY [Bngi) SHRuEMSRETNRwHSRgRNAmSag 91 water
is the main enemy of road. Water pond must be shed from the road as soon
as possible by any means. Sufficient drainage should be checked,

provided.

O missgiwegmimiungE), & Spngi) Snmumamué BEifnmme

R TD wemmiSmee ustssiEmuE; mIhi costly anti-erosion
building and lining to side drain should be carefully considered to apply only

to appropriate drain sections.

O wrgmeisgigamgthwasingelmy Thn (ot 1samersii $i

TR fEmEmSD 185IHANMNY Maintenance activities should be
carried out in accordance with known methods and procedures to ensure

work quality

_
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Maintenance 1 & 2

finn i Discussion

INHARMGH 1§D 18t Do you know why?
g2 Why?

g2 Why?

Section 2
S2.2: Wimijwnwgé LVRR
Material for LVRR maintenance

[BRINT SUMMARY

giununuEs sudiitnaugitms” thaighmuhnyiveRd
Specification descriptions and practical uses of common h
materials for maintenance of:

1. };3?3’ L#H0 %ﬁﬁiﬁﬁs Earth, gravel and crushed stone roads
2. g#my Bituminous pavement

3. WA MiRE Road structures

17



S2.2: Material for
LVRR maintenance

S2.2: Material for LVRR maintenance

MEAERIALY For

"
Earth, gravel and | & Soil

crushed stone  [* [fif Gravel
roads ® 878 Crushed stone

Bi ) - Iﬁiﬁ;j AC Asphalt concrete
9 TG ¥ imifints Bitumen sealing
pavement - 2
Iﬁiﬁgﬂjj’ltﬁ Bitumen penetration

u f?'jﬁi,‘flﬁ Cement
Road structures |™)usss Mortar

= T,"Lifjﬁ Cement concrete

Kace iy

(xal
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S2.2: Material for LVRR maintenance

o Material for earth, gravel and
crushed stone roads

g Soil

BEimnmpmgelinuii ey Sub-grade:
Some commonly used soil for sub-grade filling:

0 ANEWEAMWREWEEENE, i Soil mixed with
colluviums, laterite.

o RNWEANWE 1E Sandy soil.
o MNWHEE 1E Clayey soil.

0 ANuRNELMYwEERE Soil mixed with sand.

*

S2.2: Material for LVRR maintenance
o Material for earth, gravel and crushed stone roads

3 Soil

ButAsiEewi{mulg MEwWREM D 1S TOEsnstisenl

The following soils can be used for filling if the above soils are not
available:

o TR Clay

B2 a[:mgfa. ngﬁﬁLBand (coarse sand, fine sand)

o~ n

(m]

2 IR B, ﬁu@ 8% Soil dust, sand dust

wn

=3

a Egﬂaﬁm% Organic clay

o Flij]fﬁ%ﬂﬂfﬁ[ﬁﬁi Rubble mixed with soil

ec i
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S2.2: Material for LVRR maintenance

o Material for earth, gravel and crushed stone roads

2 Soil

Biueninmug Bsmmiih e

The following soils are

o DEME (U salty soi

to be used:

o Bwsfig (g Suwsinigngk aibi €] USoil with high
percentage of salt and plaster (over 5%)

BAn Muddy soil.

-
Am C O

BRIGHRGANIIAT, URITAT Humus (with many grass roots)

*

S2.2: Material for LVRR maintenance

o Material for earth, gravel and crushed stone roads

Aansef mu i i spia Soil: usability remarks

No. Types of soil

For refilling earth r and road surface

The co only

1 L‘li']'][ﬁ?u’g 16 Sandy Clay (more
clay, less sand)

2 mpuﬁ%gﬁ Clayey sand (more
sand less clay)

3 ﬂjjﬂj'agaﬂﬂﬁj[ﬁﬁi[ﬁtﬂﬁ Sandy Clay mixed with laterit

4 |nwhe WANW G Clayey sand mixed with laterit

5 |Bogclay

| +

\/\/

12 | Muddy soil

13 | Brupuwfiesigian, vl Humus
(with many grass roots and wastes

20
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S2.2: Material for LVRR maintenance

# muba] Soil: Attention

ShmigiuBemenm 1eangmianiay SsgiRiteug
RnsiBe(iAg inde seimERhYm 186 kHG BNy

ﬁ]ﬁﬁgolﬁi Soil is an indispensable material in

constru?:tin_g and maintaining rural road. There are many
types of soil, however, not all of them can be used for
road maintenance

8299 Soil 277

8999 Soil?72?

o Material for earth, gravel and crushed stone roads

[mausEihE Natural gravel

]‘_‘mﬁg[ij?iﬁj Fljgﬂﬂ";iﬁ Features ﬁﬁﬁﬁihﬂﬁmﬁ
Types o Construction Requirements
gravel
SRy SUSTNRESE | {iwAmgi s 0 Remove
Alluvial Rivers or'streams in 0¥9f,§'%.9% F,JSbB'e - .
gravel mountainous areas | UlgHENE WETEWaSMRSGN

plas' Add more clays to increase

p plasticity and make it easy to

compaet ~

%Lﬁmﬁ ioﬁj'sgi‘jﬂﬁ Hillsin | WAHUNYSHEEN Red - brown
Laterit midland region color =

| UG IR

éiﬂ[ﬁlg@ﬁj i1 Formed by dark

brown Jaterites in different sizes

. msagﬂims Include a lot of clays
@ﬁjﬁ S Rolling terrain |- nuﬁmﬁﬁﬁﬂ&‘«;ﬁﬁﬁﬁﬁellow or L ﬁ]tjﬁgtﬁﬁgﬁ Reduce clays (if clay
Colluvial in mountainous and | bright brown color - content is high)
gravel midland areas | BISAIN {HG GBI ESant I{USINIBATANGIEIE Used at

MHWISHE Include a lot of pebbles

and clays

appropriate moisture
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S2.2: Material for LVRR maintenance

Material for earth, gravel and crushed stone roads

[h 56 Natural gravel: Attention

a [HEg?2? Gravel???

®

S2.2: Material for LVRR maintenance

Material for earth, gravel and crushed stone roads

gfa ﬁji AITE Y] Crushed stone: Basic requirements

O ARMGIHE NS STH{RLTMSY Sufficient strength
Q SuimuHs{E: Appropriate size

O fimwesigsnng No too many flaky chippings
O aiMSEi Clean chippings

0 mAwAINAESEiGinS Abrasion value should not
be too high

*
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S2.2: Material for LVRR maintenance

o Material for earth, gravel and crushed stone roads

8fs Lﬁﬁlﬁwﬁj Crushed stone: Attention

Q878222 Crush stone???

e Material for Bituminous pavement

i ainuiveigé LVRR
Bitumen: for LVRR maintenance

O il AnE iGNt MRy I DORMURnUUAMmR

fI8US Bitumen sealing and bitumen penetration are most
popular in Rural Road Network.

Q irldimuwig 200§l0 5D 1S DRRIMUENEMIaN
Bitumen Sealing & Bitumen penetration

Hard bitumen with penetration 60/70 is commonly used in
constructing bitumen sealing and bitumen penetration

23




S2.2: Material for LVRR maintenance

g Material for Bituminous pavement

Bitumen: Basic requirements

Good adhesion to stone

Penetration at 250C is 60 — 700
(0.1mm)

o Elongation at 250C is 100cm
(minimum)

Soften point is 46 - 550C
Flash point is 2300C (minimum)

*

g S2.2: Material for LVRR maintenance
il Bitumen:

fﬁﬁ']f ﬁojﬂﬁﬁi Bitumen

{maie Usage
Material for P eking Attention
Bituminous containers (till

pavement i

T Pour hot —
bitumen in WA A]EUHNENS 1)

i Fa s usg WA st gk
spray evenly p

on pavement
surface

- Lﬁiﬁgﬁ‘ﬂ[‘ﬁ,i EXG Enmi;l URight type (brand name on the packing
H]S?mﬁisﬂ[‘ﬁmlnﬁﬁlﬂﬂfﬂn Have quality certificate from supplier

Good Bitumen?
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S2.2: Material for LVRR maintenance

9 Material for road structures

mulidnunwnw Suigsiginsus
Cement: for RR repair and maintenance

Q Lﬁiﬁgﬁjﬁ}:ﬁﬁ 1900 cement-grade 200 (PC20)
a Lﬁiﬁgﬁjﬁﬁﬁ fMOO cement-grade 300 (PC30)
a Lﬁtﬁ@fﬁgﬁﬁ 00 Cement-grade 400 (PC40)

i msﬁmmmﬁggymﬁmg Having
recognized brand name

Good
cement?

- 17§ In bags

S2.2: Material for LVRR maintenance

9 Material for road structures

#ining Cement: Usage

8@  Crushed stone

= tgeged Goarso sand
@ + gegene Fine sand

3 g&en Lime

1 AN

SR as  Water
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Material for road structures

E S2.2: Material for LVRR maintenance

i Gi6na Cement Mortar: Usage

)Wfﬁﬁiﬁﬁﬂ'ﬁ‘ﬁ [ﬁf)WSiLﬁmgi@fﬁﬂﬁQiiﬂiQﬁi RR mmﬁiﬁiﬁmﬁ

Cement mortar is commonly used for Rurdl Road Malntenance
specifically as follows:

Q ﬁjﬂﬁ‘@ﬁj‘@m[ﬁngmﬂ Gfi To repair drain system such as building
and lining.

O SNYRN Huh anisuRinugmuEmu teinuemmunii
USKWNIBANEI{I To repair culverts such as building and
plastering apron, head wall, wing wall or crack sealing.

0 ©NYRnENS SEManiuiting u§nEminisenns ong tman

Repair bridges such as building, jointing, lining and plastering the
quarter cone...

Q ﬁ"mygmﬁmﬁmjtﬁgyﬁ Repair/reinforce retaining wall

*

S2.2: Material for LVRR maintenance
9 Material for road structures

)1tijiﬁ° [Utig Cement Mortar: types

nmm@in%mn@m@mﬁlﬁtﬁg E«tﬂi’t‘ie«tﬁ"lﬁﬁfgﬁ tgiﬁ“lia'ﬁﬁﬁﬁ.} ’
Mortar is classified by binder type and by function. By binder type:

0 twHIAD WIS fiD 7 815 8iSM Lime mortar comprising lime,
sand and water Cement mortar comprising cement, sand and water

a L‘Ijjtimtﬁﬁi’ﬁ’j gﬁmsﬁmi f:igﬁﬁ 815 B4GH tgimﬁ”tja'mi Mixed
mortar comprising lime, cement, sand and water By function:

O wsrdnn” senuIues 8 sumuilptis Building mortar: used
to bind bricks, stones together into a block

O ewsign” S{DRNUYE BESANEAMI Surfacing mortar: used to
surface the structure. *

m
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) S2.2: Material for LVRR maintenance
Material for road structures

Cement Mortar: Attention

GSYRMIIANG Soft and liquid
E'Tlsﬁmﬂﬁth;i?]ﬁl No segregation

RIRNUMUSANGE §148 Good adhesion to
bricks & stones

Good
mortar?

- HISIGH{HLTMG Sufficient Strength
+ ISR HEMGGHRR RUTMS
Appropriate compression strength.

+ H]E#mij"@c ﬁﬁ{f‘ﬁ Appropriate components,
good material of components

)

S2.2: Material for LVRR maintenance
Material for road structures

RN YHE  [UIHG Cement concrete: types

HANMOTURSTEI B B et
Cement concrete quality is based on:

Q

U 0 O

Guimus el Chippings used

21 Sand 1

Gups Cement ( «°

G Wate
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S2.2: Material for LVRR maintenance

9 Material for road structures

Cement concrete: Attention

o ?777?

m

kage *

S2.2: Material for LVRR maintenance

Discussion

Do you know why?
Why?
Why?

m

kage *
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