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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 1and 2) applicable for 
fixing themfixing them

Defect 1 – Vegetation 
growth excessive on 

LVRR Routine maintenance 1
Maintenance 1 & 2

g
road shoulders, 
structures or affecting 
drainage system, 
visibility and safety for 
traffic and peopletraffic and people.

Maintenance Activity 1 – Control vegetation: 
bush/tree clearing & grass cutting and disposal
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Defect 2 –
Side or turn-

LVRR Routine maintenance 1

Side or turn
out drains 
silted or 
blocked by 
debris.

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

Defect 3 – Water ponds 
on road or side of road 
beca se side or t rn o t

LVRR Routine maintenance 1

because side or turn-out 
drains have not been 
provided or side or turn-
out drains are damaged.

Maintenance Activity 3
Construct new drains orConstruct new drains or 
reconstruct side & turn-
out drains

Different shapes of side and turn-out
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LVRR Routine maintenance 1

Defect 4 – Drains 
damaged or

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

damaged or 
eroded

Maintenance 
Activity 3

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

Repair damaged 
drains

Defect 5 –
Debris or silt in

LVRR Routine maintenance 1

Debris or silt in 
or close to 
culvert outlet

Maintenance Activity 5
– Clean debris/silt from 
culverts.
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Defect 6 – Slip on embankment 
LVRR Routine maintenance 1

Maintenance 1 & 2

Maintenance Activity 6 – Refill embankment Slip 

D f t 7

LVRR Routine maintenance 1
Maintenance 1 & 2

Defect 7 –
Erosion on fill 
or cut slope

Maintenance Activity 7 – Refill slope gully 
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Defect 8 – Embankment toe scoured by waterway or 
water traffic. This defect is a common occurrence in 
Mekong delta

LVRR Routine maintenance 1
Maintenance 1 & 2

Mekong delta 

Erosion Lake, river

Maintenance Activity 8 – Repair waterway scour 

Defect 9 –
Minor landslide 

LVRR Routine maintenance 1
Maintenance 1 & 2

on to the road 

Maintenance Activity 9 – Remove small landslide 
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Defect 10 – does not drain water away from road 
surface, or is eroded 

LVRR Routine maintenance 1

Maintenance Activity 10 – Reshape/replenish 
shoulder surface material 

Defect 11 –
Debris or

LVRR Routine maintenance 1

Debris or 
waste on road 
surface 

Maintenance Activity 11 – Clean road surface 
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Defect 12 – Dirt or debris on bridge surface, bridge 
drains are blocked.

LVRR Routine maintenance 1

Maintenance Activity 12 – Clean channel & bridge 
surfaces 

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

LVRR Routine maintenance 1

Maintenance Activity 12 – Clear bridge or 
causeway opening 
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Defect 14 – Dry and dusty surface 

LVRR Routine maintenance 1

Maintenance Activity 14 – Spray water 

Defect 15 –
Road furniture: 

LVRR Routine maintenance 1
Maintenance 1 & 2

Traffic signs 
are dirty or 
covered by 
vegetation 

Maintenance Activity 15 – Clean signs, cut trees 
or plants that cover the signs 
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Defect 16 – Potholes (earth/gravel/stone macadam 
/brick road) .

LVRR Routine maintenance 1

Pothole 
filling on 
earth and 

gravel road

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

Defect 17 – Soft 

LVRR Routine maintenance 1

spots or local 
depression on 
gravel or stone 
macadam road 

Maintenance Activity 17 – Repair ponding or soft 
spot 
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Defect 18 – Road surface corrugated – unpaved road 

LVRR Routine maintenance 1

Steel Ι beam 
(400mm depth 
section) drag. Can 
be surcharged to 

Maintenance Activity 18 – Remove corrugations 

increase weight if 
necessary

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

LVRR Routine maintenance 1

Correct camber

Incorrect 
camber

Incorrect 
camber

Maintenance Activity 19 –
Reshape road camber (by 
labour) 
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LVRR Routine maintenance 2

Procedures and techniques to

Maintenance 1 & 2

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

Defect 20 – Road 
surface pot-holed or 
poor camber –

LVRR Routine maintenance 2

unpaved road 

Maintenance 
Activity 20 –
Reshape road 
camber (by 
equipment) 
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Defect 21 –
Bleeding of 
bituminous 

LVRR Routine maintenance 2

pavement 
reduces skid 
resistance 

Maintenance Activity 21 –
Spread evenly on pavement 
at bleeding area 

Defect 22 – pothole filling procedure (in large area) 

LVRR Routine maintenance 2

Maintenance 
Activity 22 – to 
complete 
pothole on 
bitumen sealing 
surface 
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Defect 23 – Damage to concrete pavement usually 
takes the form of cracking and broken slab edge

LVRR Routine maintenance 2

Maintenance 1 & 2

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 
masticmastic

(be continued)

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

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

Maintenance 
Activity 24a –
Repair quarter

LVRR Routine maintenance 2

Repair quarter 
cone erosion
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Maintenance 
Activity 24b –
Repair eroded

LVRR Routine maintenance 2

Repair eroded 
outlets/inlets

Maintenance 1 & 2

1. Control vegetation
2. Clean debris/silt
3 Construct/reconstruct drains

SUMMARY OF MAINTENANCE ACTIVITIES
14. Clear bridge/causeway 

opening 
15. Spray water

M1

3. Construct/reconstruct drains
4. Repair damaged drains 
5. Clean debris/silt from 

culverts 
6. Refill embankment Slip 
7. Refill slope gully 
8. Repair waterway scour 
9. Remove small landslide 

p y
16. Clean signs
17. Fill potholes
18. Repair ponding
19. Remove corrugations
20. Reshape road camber
21. Reshape road camber (with 

equipment)
22 Spread bleeding area

M2

10. Repair waterway scour
11. Reshape shoulder
12. Clean road surface
13. Clean channel & bridge 

surfaces 

22. Spread bleeding area
23. complete pothole 
24. Fill the crack
25. Repair drainage structures
26. Repair quarter cone erosion
27. Repair eroded outlets
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Water must be shed from the road as soon

Key Note

Maintenance 1 & 2

Water must be shed from the road as soon 
as possible. Sufficient drainage should be 
checked, provided. 
Costly anti-erosion building and lining to 
side drain should be carefully considered to 
apply only to appropriate drain sections.
Maintenance activities should be carried out 
in accordance with known methods and 
procedures to ensure work quality 

Section 2 
S2.2: Material for LVRR maintenance

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

1. Earth, gravel and crushed stone roads

2 Bit i t2. Bituminous pavement

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

Earth, gravel and 
crushed stone 

For
Soil
Gravel

S2.2: Material for LVRR maintenance

roads

Bituminous 
pavement

Crushed stone

Asphalt concrete
Bitumen sealing
Bitumen penetration 

Road structures
Cement
Mortar
Cement concrete
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Material for earth, gravel and 
crushed stone roads

Local Soil

S2.2: Material for LVRR maintenance

Some commonly used soil for sub-
grade filling: 

Soil mixed with colluvium, laterite.
Sandy soil.y
Clayey soil.
Soil mixed with sand.

Material for earth, gravel and crushed stone roads

Local Soil

S2.2: Material for LVRR maintenance

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

Clay
Sand (coarse sand, fine sand)
Rubble mixed with soil
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Material for earth, gravel and crushed stone roads

Local Soil

S2.2: Material for LVRR maintenance

The following soils are not allowed to be 
used:

Salty soil
Wet plastic (muddy) soil.
Highly organic soil (with vegetation)

Material for earth, gravel and crushed stone roads

Soil: usability remarks

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

NOTE

S2.2: Material for LVRR maintenance

Local soil is an important material in 
constructing and maintaining rural 
road. There are many types of soil, 
however, and not all of them can be 
used for road maintenance 
M t i l t t b d hi h illMaterial must not be used which will 
cause road deterioration

Poor maintenance 
materials causing gravelmaterials causing gravel 
surface deterioration to 
earth condition
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Material for earth, gravel and crushed stone roads

Natural gravel

Key issues are 
plasticity and 

di

Natural gravel
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Material for earth, gravel and crushed stone roads

Crushed stone: Basic requirements

S2.2: Material for LVRR maintenance

Sufficient strength 
Appropriate size 
Good shape (No too many flaky 
chippings )
Cl hi iClean chippings 
Abrasion value should not be too high 

Material for Bituminous pavement

Bitumen: for LVRR maintenance

Bitumen sealing and bitumen penetration 
are most popular in Rural Road Network.
Hard bitumen with penetration 60/70 is 
commonly used in constructing bitumen 
sealing and bitumen penetrationsealing and bitumen penetration
Bitumen emulsion is now also being used
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Material for Bituminous pavement

G d dh i

Bitumen: Basic requirements

S2.2: Material for LVRR maintenance

Good adhesion to stone
Penetration at 25oC is 60 – 70o 
(0.1mm)
Elongation at 25oC is 100cm 
(minimum)(minimum)
Soften point is 46 - 55oC
Flash point is 230oC (minimum)

Material for 
Bituminous 
pavement

Bitumen: 
Usage 

Attention

S2.2: Material for LVRR maintenance

tte t o
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Material for road structures
Cement: for RR repair and maintenance

Cement-grade 200 (PC20)

S2.2: Material for LVRR maintenance

Cement-grade 300 (PC30)
Cement-grade 400 (PC40)

G d

- Having recognized 
brand name 

Good 
cement?

- In bags
- Cement particles are soft, 

fine and do not curdle 
- Not in store for a long time

Material for road structures

Cement: Usage

S2.2: Material for LVRR maintenance

Cement
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Material for road structures

Cement Mortar: Usage

Cement mortar is commonly used for Rural

S2.2: Material for LVRR maintenance

Cement mortar is commonly used for Rural 
Road Maintenance, specifically as follows:
To repair drain system such as building and 
lining.
To repair culverts such as building and 
plastering apron, head wall, wing wall or crack 
sealing.g
Repair bridges such as building, jointing, 
lining and plastering the quarter cone…
Repair/reinforce retaining wall 

Material for road structures

Cement Mortar: types

Mortar is classified by binder type and by function.

S2.2: Material for LVRR maintenance

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

Lime mortar comprising lime, sand and water. 
Cement mortar comprising cement, sand and 
water
Mixed mortar comprising lime, cement, sand 
and waterand water

By function:
Building mortar: used to bind bricks, stones 
together into a block
Surfacing mortar: used to surface the structure.
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S ft d li id

Material for road structures

Cement Mortar: Attention

S2.2: Material for LVRR maintenance

Soft and liquid
No segregation
Good adhesion to bricks & 
stones 

- Sufficient Strength 

Good 
mortar? 

g
+ Appropriate compression 
strength.
+ Appropriate components, 
good material of components

Material for road structures

Cement concrete: types

Cement concrete quality is based on:

S2.2: Material for LVRR maintenance

Cement concrete quality is based on:
Chippings used 
Sand 
Cement 
Water
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Group Discussion

G Di i M i

S2.2: Material for LVRR maintenance

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: karEfTaMRbca M 1 The Routine Maintenance 1

karEfTaMRbca M 2  The Routine Maintenance 2

esckIþs egçb SUMMARY
esckIþbriyayGMBIkMhUcrbs; nigviFankarsmrmþ  sMrab;kMNt;rva nigkar 
EfTaMCYsCul GaceRbI) ansMrab;CYsCulva.
Descriptions of LVRR defects and the appropriateDescriptions of LVRR defects and the appropriate 
practical measures and activities (Routine 
maintenance 1and 2) applicable for fixing them

LVRR Routine maintenance 1
Maintenance 1 & 2

kMhUcTI1 ³ esμA b¤rukçCati 
EdlduH elIscMnYnenAelIceBa©ImpøÚv s<an lU 

§b¤b:H Bal;eTAdl;RbB½n§edaH Twk KMehIj 
nigsuvtßiPaBsMrab;kareFVIcracrN_ nigmnusS . 
Defect 1 – Vegetation growth 
excessive on road shoulders, 
structures or affecting drainage 
system, visibility and safety for traffic 
and people.

skmμPaBEfTaMTI1 ³ RtYtBinitþ esμA b¤rukçCati kat;kUnrukçCati¼edImeQI nigesμA 
nigykeTAKrecal Maintenance Activity 1 – Control vegetation: 
bush/tree clearing & grass cutting and disposal

p p
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LVRR Routine maintenance 1
kMhUcTI2 ³ RbB½n§edaH Twk 
beNþaypøÚv b¤RbB½n§þ Ú R §
bgðÚrecal kksÞH Gt;hUr 
edaysarsMram.
Defect 2 – Side or 
turn-out drains silted 
or blocked by debris.

skmμPaBEfTaMTI2³ sMGatsMram¼dIrkksÞH ecjBIRbB½n§bgðÚrTwkbeNþaypøÚv 
b¤RbB½n§bgðÚrecal Maintenance Activity 2 – Clean debris/silt 
from side ditch & turnout drain

LVRR Routine maintenance 1kMhUcTI3 ³ TwkhUrFn;mkelIfñl; b¤Cayfñl; BIeRBaH  
BuMmaneFVIRbB½n§bgðÚrecal 
b¤RbB½n§edaH TwkbgðÚrecalxUcÚ
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.

skmμPaBEfTaMTI3³ sg;RbB½n§ b¤CYsCul 
I § w I

Different shapes of side and turn-out
kayeFVIRbB½n§edaH TwkfI μ ¬tambeNþay 
nigbgðÚrecal¦ Maintenance Activity 3
Construct new drains or reconstruct 
side & turn-out drains
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LVRR Routine maintenance 1
kMhUcTI4 ³
RbB½n§edaH Twk 
RtUv) anbMpøaj b¤hUreRcaH

xUcedaykEnøg
Local defect in side drain

Defect 4 – Drains 
damaged or eroded

eRbIsMPar³EdlmanenAmUldçan edIm,ICYsCul
Use suitable local materials for the repairs

skmμPaBEfTaMTI4³ CYsCul 
RbB½n§edaH TwkEdlxUc

Binitþ emIlkEnøgEdlmanTwkhUrbuk kat;bnßyel,Ó nTwkenAkEnøgEdlmanRbB½n§edaH TwkecaT edIm,IkarBar 
karhUreRcaH  Scour checks reduce water velocity on steep drains to prevent erosion.

R § H U
Maintenance Activity 4 
Repair damaged drains

kMhUcTI5 ³ sMram b¤dIkksÞH enAxag 
kgRbehagl b¤CitkEnøgTwkhrecj

LVRR Routine maintenance 1

kñúgRbehaglU b¤CtkEnøgTkhUrecj

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

skmμPaBEfTaMTI5 ³ sMGatsMram 
b¤dIkksÞH ecjBIlU
Maintenance Activity 5 – Clean 
debris/silt from culverts.
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kMhUcTI6 ³ dIcak;bMeBjrGil) ak;RCuH Defect 6 – Slip on embankment 

LVRR Routine maintenance 1
Maintenance 1 & 2

skmμPaBEfTaMTI 6 ³ bMeBjeLIgvijnUvdIEdlrGil) ak;cuH enaH
Maintenance Activity 6 – Refill embankment Slip 

kMhUcTI 7 ³ 
karhreRca ncMNceCIg

LVRR Routine maintenance 1
Maintenance 1 & 2

karhUreRcaH é ncNuceCg
eTrcak;bMeBj b¤kat;

Defect 7 –
Erosion on fill or 
cut slope

skmμPaBEfTaMTI 7 ³ bMeBjeLIgvijnUvsñamqñÚthUreRcaH enaH
Maintenance Activity 7 – Refill slope gully
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kMhUcTI 8 ³ cMNuc) até neCIgeTrrbs;dIcak;bMeBjhUrdac;edaysarpøÚv b¤bukfM² . 
kMhUcenH ekIteLIgCaTUeTAenAtMbn;dIsNþrTenøemKgÁ.

LVRR Routine maintenance 1
Maintenance 1 & 2

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

Erosion Lake, river

skmμPaBEfTaMTI 8 ³ CYsCulké nøgEdlTwkhUrbukdac;dIenaH  
Maintenance Activity 8 – Repair waterway scour 

kMhUcTI 9 ³ 

LVRR Routine maintenance 1
Maintenance 1 & 2

dI) ak;tictYcmkelIpøÚv

Defect 9 –
Minor landslide 
on to the roadon to the road 

skmμPaBEfTaMTI 9 ³ ykecjnUvral;dI) ak;tictYcenaH  
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

Erosion Lake, river

Mekong delta 

Maintenance Activity 8 – Repair waterway scour 

LVRR Routine maintenance 1
kMhUcTI 10 ³ Twkdk; b¤hUreRcaH pøÚv edaysarTwkminhUrcUleTARbB½n§edaH Twk
Defect 10 – does not drain water away from road surface, or is eroded

skmμPaBEfTaMTI 10 ³ karrg b¤cak;bMeBjeLIgvijnUvcieBa©ImpøÚvxUcenaH
Maintenance Activity 10 – Reshape/replenish shoulder 
surface material 
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kMhUcTI 11 ³ sMram 
b¤vtep g enAelIpøv

LVRR Routine maintenance 1

b¤vtßúepS g  enAelpøÚv

Defect 11 –
Debris or waste 
on road surface 

skmμPaBEfTaMTI 11 ³ sMGaté pÞkMralpøÚv 
Maintenance Activity 11 – Clean road surface 

kMhUcTI 12 ³ kMeTckMTIdI b¤sMramenAelIé pÞkMrals<an bMBg;bgðÚrTwksl; s<anRtUvsÞH
Defect 12 – Dirt or debris on bridge surface, bridge drains are blocked.

LVRR Routine maintenance 1

skmμPaBEfTaMTI 12 ³ sMGatRbLay nigé pÞkMrals<an
Maintenance Activity 12 – Clean channel & bridge surfaces 
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kMhUcTI 13 ³ sMramsÞH  b¤edImeQI EmkeQIsÞH RbLayTwkecjé ns<an b¤pøÚv 
causeway. Defect 13 – Debris, logs or timbers blocked the 
channel under bridge or on causeway 

LVRR Routine maintenance 1

channel under bridge or on causeway 

skmμPaBEfTaMTI 13 ³ sMGats<an nigpøÚv causeway
Maintenance Activity 13 – Clear bridge or causeway opening

kMhUcTI 14 ³ kMralpøÚvs¶Üt nighuy  Defect 14 – Dry and dusty surface

LVRR Routine maintenance 1

skmμPaBEfTaTI 14 ³ eRsacTwk 
Maintenance Activity 14 – Spray water 
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LVRR Routine maintenance 1
Maintenance 1 & 2

kMhUcTI 15 ³ brikçabMBak;elIpøÚv 
søaksBaØacracrN_RbLak; 
b¤rMB½T§) aMgeTAedayesμAb¤ruB½T§) ageTAedayesA 
b¤rukçCati
Defect 15 – Road 
furniture: Traffic signs are 
dirty or covered by 
vegetation 

skmμPaBEfTaMTI 15 ³ sMGatlagpøaksBaØa kat;edImeQI b¤esμAEdlduH ) aMgsøak 
sBaØaTaMgenaH Maintenance Activity 15 – Clean signs, cut trees or 
plants that cover the signs 

g

kMhUcTI 16 ³ Rkluk ¬pøÚvdI dIRkhm pøÚvm:akadam pøÚvRkalGidç¦
Defect 16 – Potholes (earth/gravel/stone macadam /brick road) .

LVRR Routine maintenance 1

vi I M M pvFbMeBjRkluksMrab;pøÚ
vdI nigpøÚvdIRkhm 

Pothole filling 
on earth and 
gravel road

skmμPaBEfTaMTI 16 ³ bMeBjRkluk ¬pøÚvdI dIRkhm pøÚvm:akadam pøÚvRkalGidç¦
Maintenance Activity 16 – Fill potholes (earth or gravel or stone 
macadam road)
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kMhUcTI 17 ³ kEnøgman 
dIRCay b¤RTDEbkPkenAelI 

LVRR Routine maintenance 1

R ¤R uD ;
pøÚvdIRkhm b¤pøÚvm:akadam 

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

skmμPaBEfTaMTI 17 ³ CYsCulkEnøgRTuDdk;Twk b¤dIRCayEbkPk;
Maintenance Activity 17 – Repair ponding or soft spot 

kMhUcT 18 ³ pøÚvfñl;eLIgeFμjrNa - sMrab;pøÚvdIRKYs 
Defect 18 – Road surface corrugated – unpaved road

LVRR Routine maintenance 1

Edk Ι ¬400mm muxkat;bBaÄr¦ 
GUsekor. GacbEnßmTMgn;pÞúkelIva 
edIm,IbegIánTMgb;ebIcaM) ac;
Steel Ι beam (400mm depth 

skmμPaBEfTaMTI 18 ³ bM) at; Corrugations
Maintenance Activity 18 – Remove corrugations 

section) drag. Can be 
surcharged to increase weight 
if necessary
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kMhUcTI 19 ³ é pÞkMralpøÚvminhUrTwkeTAEKmpøÚv
Defect 19 – Road surface does not drain to the edge of the road 

LVRR Routine maintenance 1

Correct camber

Incorrect 
camber

Incorrect 
camber

skmμPaBEfTaMTI 19 ³ ekorecjCaTMrg;xñgGeNIþkeLIgvij 
¬edayeRbIBlkmμ¦Maintenance Activity 19 –
Reshape road camber (by labour) 

LVRR Routine maintenance 2

nItiviFI nigbec©keTssMrabeRbIkgskmμPaBEfTaMRbcaM2

Maintenance 1 & 2

ntvF ngbeckeTssrab;eRbkñúgskmPaBEfTaRbca2
(Routine Maintenance 2) 
skmμPaBenH TamTarnUvCMnaj sMPar³ b¤eRKOgcRksMrab;eFVIkar

Procedures and techniques to implement 
some activities of Routine Maintenance 2:some activities of Routine Maintenance 2: 
These activities may require skills, materials 
or equipment to be brought in.
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kMhUcTI 20 ³ é pÞkMralpøÚvdI¼RKYs 
ecjeFμjrNa b¤muMCMralminl¥ ¬xUc¦
Defect 20 – Road surface 
corrugated or poor camber

LVRR Routine maintenance 2

corrugated or poor camber 
– unpaved road

skmμPaBEfTAMTO 20 ³ ekorTMrg; 
CMralpøÚveLIgvij¬eRbIeRKOgcRk¦
Maintenance Activity 20 –
Reshape road camber (by 
equipment)

kMhUcTI 21 ³ kareLIgekAsU‘RCulé né pÞkMralpøÚvekAsU‘ 
EdlbNþaleGay) at;PaBkkitrbs;kg;rfynþ

Bl di

LVRR Routine maintenance 2

Defect 21 – Bleeding 
of bituminous 
pavement reduces 
skid resistance 

μ E M I ³skmμPaBEfTaMTI 21 ³ erayxS ac; b¤ RKYstUc  
enAké nøgEdleLIgekAsU‘
Maintenance Activity 21 – Spread 
evenly on pavement at bleeding area 
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kMhUcTI 22 ³ viFIsa®sþbMeBjRkluk ¬Rklukmané pÞFM¦ 
Defect 22 – pothole filling procedure (in large area) 

LVRR Routine maintenance 2

skmμPaBEfTaMTI22 ³ bMeBj 
RklkenAelIpvRkalekAs‘RklukenAelpøÚvRkalekAsU 

Maintenance Activity 22
– to complete pothole on 
bitumen sealing surface 

kMhUcTI 23 ³ karxUcrbs;pøÚvcak;ebtug CaTUeTAKWmankareRbH  karcak;EKmkMral 
b¤EKmEkg nkMral Defect 23 – Damage to concrete pavement

LVRR Routine maintenance 2

Maintenance 1 & 2

b¤EKmEkgé nkral Defect 23 – Damage to concrete pavement 
usually takes the form of cracking and broken slab edge 
and/or corner 

skmμPaBTI 23 ³ bMeBjkEnøgeRbH edayeRbIxS ac;RKab;FM ¼ kMeTcfμkin 
edayeRbIsøabRBa ekAsU‘m:asiÞc 
Maintenance Activity 23 – Fill the crack with coarseMaintenance Activity 23 Fill the crack with coarse 
sand/ chippings using trowel, bitumen mastic

(be continued)



14

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

timastic

LVRR Routine maintenance 2kMhUcTI 24 ³ RbB½n§edaH Twk dUcCas<an lU CaerOy²  EtgEtmankarhUreRcaH dI 
edaysarTwkhUr
Defect 24 – Drainage structures such as bridges, culverts... are often eroded 
due to water flow
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skmμPaBEfTaMTI 24>k³ 
CYsCuleCIgeTrs<an

LVRR Routine maintenance 2
TI1 Step 1:
sMGatkEnøgEdlTwkhUreRcaH dI ykfμ 
ecj nigCIkykdIRCayecj Clear 
erosion area: remove rocksY u

Maintenance 
Activity 24a –
Repair quarter 
cone erosion

erosion area: remove rocks 
& excavate all soft soil.

TI2  Step 2:
bMeBjvijedayeRbIdIl¥ nigbgðab;va 
Refill using suitable soil 
and compact.

TI3 Step 3:
I ierobeCIgeTr 1¼4ekaNvij 

edayeRbIfμtMerobTMhM 10 sm 
CamYy) ayGr Rebuild quarter 
cone using masonry with 
100# cement mortar

skmμPaBEfTaMTI 24>x ³ 
CYsCulkEnøghUreRcaH Rt

M w

LVRR Routine maintenance 2

g;cMNucTkhUrecj 

Maintenance Activity 
24b – Repair eroded 
outlets

TI 1 Step 1:
kargarRtUveFVIkñúgrdUvs¶Üt erobcMkardçanTb;pøÚvTwkhUrbeNþaH Gasnñ sMrab;CYsCul Work 
should be done in dry season. Prepare construction site, hold back 
the stream to repair culvert inlet.
TI 2  Step 2:
CIkykdIRtg;cMNucxUcenaH vij Excavate damaged inlet
TI 3 Step 3:
bMeBjfμRtgcMNcEdlCIkecj ehIybgðabeTAtamtMrvkar dgsIet R fill tbeBjfRtg;cNucEdlCkecj ehybgab;eTAtamtrUvkaré ndg;suet Refill aggregate 
with high depth of excavation. Compact to required density
TI 4 Step 4:
CYsCulmuxTwkcUllUedayeRbIfμtMerob 15 s>m CamYykMe) ar Rebuild culvert inlet 
using masonry with 150# cement mortar.
cMNaM³ BRgIké pÞtMerobfμRtg;cMNucTwkhUrcUl ebIsinCamankarhUreRcaH suIdIenAxageRKAmat; 
lUeTot. Note: Extend inlet area using masonry or rock paving in case 
erosion extension cutside culvert inlet.
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Maintenance 1 & 2

1> kab;esμA) aMgpøÚv Control vegetation
2> sMGatsMram¼dIkksÞH  Clean debris/silt
3> sg; b¤sg;bEnßmRbB½n§edaH Twk 

Construct/reconstruct drains
4> CsClRbB½neda Twkxc Repair damaged

SUMMARY OF MAINTENANCE ACTIVITIES
13> sMGatmuxTwks<an nig Causeway Clear 

bridge/causeway opening 
14> eRsacTwk Spray water
15> sMGatpøaksBaØacracrN_ Clean signs
16> bMeBjRklk Fill potholes

M1

4> CYsCulRbB½n§edaH TkxUc Repair damaged 
drains 

5> sMGatsMram¼dIkksÞH ecjBIlUClean debris/silt 
from culverts 

6> bMeBjeLIIgvijdIcak;bMeBjrGildac; Refill 
embankment Slip 

7> bMeBjdIenAkEnøgEdlTwkhUreRcaH eCIgeTr Refill 
slope gully 

8> CYsCulpøÚvTwkbukdac;dI Repair waterway scour 

9> ykecaldIEdlhUr) ak;tictYcelIpøÚv Remove 
small landslide

16> beBjRkluk Fill potholes
17> bMeBjRklukdk;Twk Repair ponding
18> bMeBllubecalpøÚveFμjrNa Remove 

corrugations
19> ekormuMCMralpøÚveLIgvij Reshape road camber
20> ekormuMCMralpøÚveLIgvij edayeRbIeRKOgcRk Reshape 

road camber (with equipment)
21> ) aylayxS ac;elIkEnøgEdleLIgekAsU‘RCul Spread 

bleeding area
22> bMeBjRklukEdlmanTMhMFM complete pothole 

M E E

M2

small landslide 
10> CYsCulekorkMralcieBaI©mpøÚv Reshape shoulder
11> sMGaté pÞkMralCYr Clean road surface
12> sMGatpøÚvTwkhUrrbs;s<an nigé pÞkMrals<an Clean 

channel & bridge surfaces

23> bMeBjkEnøgEdleRbH  Fill the crack
24> CYsCulRbB½n§edaH Twkføl; ¬s<an lU¦Repair 

drainage structures
25> CYsCuleCIgeTrs<an 1¼4eKaN Repair quarter 

cone erosion
26> CYsCulTwkhUreRcaH dIkEnøgTwkecj Repair eroded 

outlets

TwkKWCasRtUvFMbMputrbs;pøÚv Twkdk;elIpøÚvRtUvEtsMgYtykecjeGay ) anqab;tam 
RKbmeF a) ay. RbB½neda TwkRKbRKanKWRtvEtykcitþTkdakCasMxan . Water

Rby ¼t ð Attention
Maintenance 1 & 2

RKb;meFþ a) ay. RbB½n§edaH TkRKb;RKan;KRtUvEtykctþ Tukdak;Casxan; . 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. 

karsg;nUvRbB½n§karBarhUreRcaH é pÞ nigRbB½n§edaH TwktambeNþaypøÚv KWRtUvKitKUeGay 
l¥ nigeRbIR) as;eGayRtUvcMeKaledA b¤kEnøgEdlRtUv karvar. Costly anti-erosion 
building and lining to side drain should be carefully considered to apply only 
to appropriate drain sections.pp p

skmμPaBEfTaMpøÚveFVIeLIgedayGnuvtþeTAtam viFIsaRsþEdl) ansÁal;rYcehIy nig 
viFIsaRsþEdlGacFana) annUvKuNPaB.  Maintenance activities should be 
carried out in accordance with known methods and procedures to ensure 
work quality 
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s MN Yr Discussion

etIGkdwkeTfa ehtGI) anCa>>>>>>? Do you know why?

Maintenance 1 & 2

etGñkdkeTfa ehtuGV) anCa>>>>>>? Do you know why?

ehtuGIV? Why?

ehtuGIV? Why?

Section 2 
S2.2: s MPar² CYsCulp øØv LVRR

Material for LVRR maintenance

esckIsegçb SUMMARYesck þsegb SUMMARY

briyayGMBIbrdçan nigbMerIbMras;nUvsMPar³ CaTUeTAeKeRbIsMrab;EfTaMpøÚv³ 
Specification descriptions and practical uses of common 
materials for maintenance of:

1. pøÚvdI pøÚvRKYs nigpøÚvfμkin Earth, gravel and crushed stone roadsÚ Ú Ú
2. pøÚvekAsU‘ Bituminous pavement

3. sMNg;sil,karpøÚv Road structures 
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S2.2: Material for 
LVRR maintenance

Earth, gravel and 
crushed stone 

For
dI Soil

RKYs Gravel

S2.2: Material for LVRR maintenance

roads

Bituminous 
pavement

fμkin Crushed stone

ekAsU‘ AC Asphalt concrete

ekAsU‘eray Bitumen sealing

ekAsU‘l,ay Bitumen penetration 

Road structures
suIm:g;t_ Cement

) ayGr Mortar

ebtug Cement concrete
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Material for earth, gravel and 
crushed stone roads

d I Soil

S2.2: Material for LVRR maintenance

dIRtUvkareKeRbICaTUeTAsMrab;eFVIRsTab; Sub-grade: 
Some commonly used soil for sub-grade filling: 

l,aydIlayCamYyfμFmμCati/ dIRkhm Soil mixed with 
colluviums, laterite.

l,aydIlayx ac Sandy soill,aydlayxS ac; Sandy soil.

l,aydIxS ac; Clayey soil.

l,aydIlayCamYysuIm:g;t_ Soil mixed with sand.

Material for earth, gravel and crushed stone roads

d I Soil

dI d I I i I i dId I

S2.2: Material for LVRR maintenance

dRbePTdUcxageRkamenH  GacykmkeRb) anebsneygmnmanddUcxagel 
The following soils can be used for filling if the above soils are not 
available:

dI\dç Clay

dIxS ac; ¬RKab;FM/ RKab;tUc¦Sand (coarse sand, fine sand)

p dI pepH d/ epH xS ac; Soil dust, sand dust

dI\dçFmμCati Organic clay

l,aydIlayRKYs Rubble mixed with soil
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Material for earth, gravel and crushed stone roads

d I Soil

S2.2: Material for LVRR maintenance

dIdUcxageRkamenH  minGaceRbI) aneT ³ 
The following soils are not allowed to be used:

dImanCatié Rb Salty soil

dImankMrité Rbx<s; nigmankMritsiVtxøaMg ¬elIs 5° ¦Soil with high 
percentage of salt and plaster (over 5%)percentage of salt and plaster (over 5%)

dIPk Muddy soil.

dIkMeTckMTIlayesμA/ b¤seQI Humus (with many grass roots)

Material for earth, gravel and crushed stone roads

kMN t ;s MKal ;d IEdlRt Uv eRbIR) as ; Soil: usability remarks

S2.2: Material for LVRR maintenance

l,aydIxS ac; Sandy Clay (more 
clay, less sand)

l,aydI\dç Clayey sand (more 
sand less clay)

l,aydI\dçlayRKYsRkhm Sandy Clay mixed with laterit

l,aydIx aclayRKsRkhm Cl d i d ith l t itl,aydxS ac;layRKYsRkhm Clayey sand mixed with laterit

dI\dç Clay

dIPk; Muddy soil

dIl,aykMeTckMTIesμA/ b¤seQI Humus 
(with many grass roots and wastes
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W E E

Material for earth, gravel and crushed stone roads

d I²  karRbugRb¼t ð Soil: Attention

S2.2: Material for LVRR maintenance

dIKWCavtßúEdlminGacGt;) ansMrab;karsagsg; nigEfTaMpøÚvCnbT. 
dImaneRcInRbePT EtminEmneyIgGacykvamk) anTaMgGs;eT sMrab; 
karEfTaMpøÚv Soil is an indispensable material in 
constructing and maintaining rural road. There are many 
types of soil, however, not all of them can be used for 
road maintenance

dI??? Soil ???

dI??? Soil???

Material for earth, gravel and crushed stone roads

RK YsFmμCat i Natural gravel

RbePTRKYs 
Types of 
gravel

TItaMgEdlGacrk) an 
Place where gravel is 

available

lkçN³rUb Features tMrUvkarsagsg; 
Construction Requirements

gravel available

RKYsswÞg 
Alluvial 
gravel

tMbn;mat;swÞgtam eCIgPMñ 
Rivers or streams in 
mountainous areas

layCamYyRKab;RKYsGacm_páay 
nigdIxS ac;Kμan kMritsVit Mix of 
pebble and sand Without 
plastic clays

- erIsykecjnUvRKab;FM² eBk Remove 
over sized pebble

- bEnßmdI\dç edIm,IeGaymanPaBli¥txaMcUlKña 
Add more clays to increase 
plasticity and make it easy to 
compact

dIRkhm 
Laterit

tMbn;x<g;rab Hills in 
midland region

- BN’RkhmTg;Edg Red – brown 
color

- begIáteLIgedaydIRKYsRkhm 
TMhMRKab;xus Ka Formed by dark 

- Kat;bnßybrimaNdI\dç Reduce clays
- eRbInUvkMritsMeNImsmrmþ  Used at 
appropriate moisture 

R ; u ñ y
brown laterites in different sizes

- mandI\dçeRcIn Include a lot of clays

RKYsPMñ 
Colluvial 
gravel

tMbn;PMñ Rolling terrain 
in mountainous and 
midland areas

- BN’elOgPWø b¤Tg;EdgPøW Yellow or 
bright brown color

- manl,ayRKYsGacm_páayeRcInlay 
CamYynwgdI Include a lot of pebbles 
and clays

- Kat;bnßydI\dç Reduce clays (if clay 
content is high)

- eRbInUvkMritsMeNImsmrmþ  Used at 
appropriate moisture
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Material for earth, gravel and crushed stone roads

RK YsFmμCat i Natural gravel: Attention

S2.2: Material for LVRR maintenance

RKYs??? Gravel???

Material for earth, gravel and crushed stone roads

fμkin  ²  t MrUv karCacm,g Crushed stone: Basic requirements

S2.2: Material for LVRR maintenance

kMlaMgRTRKb;RKan; ¬rbwgRKb;RKan;¦ Sufficient strength 

TMhMRKab;RtwmRtUv Appropriate size 

kuMeGaysMEb:teBk No too many flaky chippings 

s¥atKμanFUlI Clean chippings U
PaKrysMNwkminRtUvFMeBkeT Abrasion value should not 
be too high 
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Material for earth, gravel and crushed stone roads

fμkin  ²  RbugRby ¼t ð Crushed stone: Attention

S2.2: Material for LVRR maintenance

fμkin??? Crush stone???

Material for Bituminous pavement

ekAs U‘ ²  s Mrab;EfTa Mp øØv  LVRR
Bitumen: for LVRR maintenance

ekAsU‘laynigekAsU‘l,ay ¬RtCak;¦ eKeRbIjwkjab;sMrab;bNþajpøÚv 
CnbT  Bitumen sealing and bitumen penetration are most 
popular in Rural Road Network.

ekAsU‘CamYykMrit 60¼70 RtUv) aneKeRbICajwkjab;sMrab;karsagsg; 
Bitumen Sealing & Bitumen penetration
Hard bitumen with penetration 60/70 is commonly used in 
constructing bitumen sealing and bitumen penetration
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Material for Bituminous pavement

G d dh i

Bitumen: Basic requirements

S2.2: Material for LVRR maintenance

Good adhesion to stone
Penetration at 25oC is 60 – 70o 
(0.1mm)
Elongation at 25oC is 100cm 
(minimum)(minimum)
Soften point is 46 - 55oC
Flash point is 230oC (minimum)

sMPar³sMrab;pøÚv 
RkalekAsU‘
Material for

Bitumen: 
Usage 

Attention

S2.2: Material for LVRR maintenance

Material for 
Bituminous 
pavement

tte t o

cak;ekAsU‘ekþAcUlkñúgLan) aj; 
b¤reTH ) aj;ekAsU‘ ehIyeRsacelIé pÞpøÚv

dutkMedAy:agehacNas; 160º rhUtdl; 
EpS gshuyejmk

- RbePTRtwmRtUv ¬plitpl nigeQμaH ¦ Right type (brand name on the packing)

- manviBaØabnbR½tbBa¢ak;KuNPaB Have quality certificate from supplier

minGaceGaydutkMedACaelITI2 Are not allowed to heat again 
(heating to use once)
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Material for road structures

s uIm:g ;t _s Mrab;CYsCul n igEfTa Mp øØv CnbT
Cement: for RR repair and maintenance

I g _ 200

S2.2: Material for LVRR maintenance

RbePTsum:g;t 200 Cement-grade 200 (PC20)

RbePTsuIm:g;t_ 300 Cement-grade 300 (PC30)

RbePTsuIm:g;t_ 400 Cement-grade 400 (PC40)

Good

- manpøaksBaØaeKTTYlsÁal; Having 

recognized brand name

Good 
cement? - Ca) av In bags

- suIm:g;t_enAm:g;minTan;kkrwg Cement particles are soft, 
fine and do not curdle

- minEmnTukecalyUrehIy Not in store for a long time

Material for road structures

bMerIbMras ; Cement: Usage

S2.2: Material for LVRR maintenance

I _s uIm:g ;t _ 
Cement
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Material for road structures
) ay Gr ²  bMerIb Mras ; Cement Mortar: Usage

) ayGrsuIm:g;t_ RtUv) aneRbICaTUeTAsMrab;TMEhrTaMpøÜv RR CaBiesssMrab; ³ 
C t t i l d f R l R d M i t

S2.2: Material for LVRR maintenance

Cement mortar is commonly used for Rural Road Maintenance, 
specifically as follows:
sMrabCYsCulRbB½n§edaH Twk To repair drain system such as building 
and lining.
sMrab;CYsCul dUcCa sagsg;kMralTwkecjcUl CBa¢aMgBImuxsøabCBa¢aMg 
b¤CYsCulsñameRbH  To repair culverts such as building and 
plastering apron, head wall, wing wall or crack sealing.p g p g g
sMrab;CYsCuls<an dUcCasagsg;tMNr b¤bUkeFVIeCIgeTrs<an 1¼4 ekaN 
Repair bridges such as building, jointing, lining and plastering the 
quarter cone…
sMrab;CYsCulCBa¢aMgTb;dI Repair/reinforce retaining wall 

Material for road structures

) ay Gr ²  RbePT Cement Mortar: types

) ayGrRtUv) ancMNat;fñak;eTAtamRbePT nigmuxgarrbs;va eTAtamRbePT ³ 

S2.2: Material for LVRR maintenance

R U ; ñ ; R u ; R
Mortar is classified by binder type and by function. By binder type:

) ayGrkMe) arrYmman kMe) ar xS ac; nigTwk Lime mortar comprising lime, 
sand and water Cement mortar comprising cement, sand and water

l,ay) ayGrcMruH  rYmmankMe) ar suIm:g;t_ xS ac; nigTwk eTAtammuxgar Mixed 
mortar comprising lime, cement, sand and water By function:

) ayGrtMN³ eRbIsMraberob\dç fμ clKabegIátCabk B ildi t d) ayGrtN  eRbsrab;erob\d f cUlKñabegátCabøúk Building mortar: used 
to bind bricks, stones together into a block

) ayGrbUk³ eRbIsMrab;bUké pÞsMNg;sil,kar Surfacing mortar: used to 
surface the structure.
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Material for road structures

Cement Mortar: Attention

S2.2: Material for LVRR maintenance

Tnmtgayrlay S ft d li id

Good 
mortar? 

Tn;m:t;gayrlay Soft and liquid
KμanbMeNkdac;BIKña No segregation
l¥sMrab;P¢ab;tMN\dç nigfμ Good adhesion to 

bricks & stones

- manrbwgRKb;RKan; Sufficient Strength R ;R ;
+ mansmtßPaBRTRTg;kMlaMgsgát;RKb;RKan;

Appropriate compression strength.
+ manFatupS MRtwmRtUv Appropriate components, 

good material of components

Material for road structures

ebt ugs uIm:g ;t _ ²  RbePT Cement concrete: types

KNPaBrbsebtgsImgt_ KWGaRs½yeTAelI ³

S2.2: Material for LVRR maintenance

KuNPaBrbs;ebtugsum:g;t KGaRs½yeTAel  
Cement concrete quality is based on:

TMhMRKab;fμ EdlykmkeRbI Chippings used 

xS ac; Sand 

sImgt_ Cementsum:g;t Cement 

Twk Water
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Material for road structures

Cement concrete: Attention

S2.2: Material for LVRR maintenance

???? 

Discussion

D k h ?

S2.2: Material for LVRR maintenance

Do you know why?

Why?

Why?
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