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EREFACE

In Fobruary 1983, ESOAP organized, in Thailand, the Inter-govern-
mental Meeting for ’E!i'gh'weg Erperts, following the 1981-Meeting, to discuss
the regional prodlems in road snd road. $ransport in Asia and the Paoific,
BESCAP invited sll the country members to send their reprasen‘hativea 1o
partioivate or to observe the meeting. 48 the meetmg place iz located
in Bangkok, the Department of Hiihways sent some engineers to partioipate
and to observe the mesting, 1In addition, the Department of Highways
prapared gome technioal papersa to distrimte t¢ the delegates %rom
other departments and other countries as :.nformst:l.on and for discussion.
Mozt of the Dapers concermed with policies of the Department, appropriate
technology for road construction and maintenance, traffic laws enforcement,
road l;laintanmde, and roed research. All the papersl presented at this
neeting were reprinited onoe wore for more extensive distrib.ltion. It is
believed that some general teohnioal information in thie oombinad. volume
of the reprints will'be useful to engineers and researchers who are "
working on roed and road transports

S Sbag

(Seree Susbuanguan)
Director=Ueneral
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SOME POLICIES -OF RO/ B 5LsETTICTION AND MATVTENANCE TN THATLAND

SEREE SUEBSANGUAN .
DIRECTOR - GENERAL
TEPARTMENT OF BICGHWAYS
BANGKOR, TEATLAND

Abatract

" As the rémilts of an oil ¢crisis, some changed situationa and
resuits of research studies during the past time, the policy of road
consiruction and maintenance has been modified to be suitable for the

- pravalent conditions. Some policies of road corstruction an.d. maintenance
of the Depariment of Highways at the present time and the haar future

" are ghown in the paper. ) _ S
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Since the time of an otl erisis, the concepte of road construction
and maintenance of the Department of Highways, Thailand have deviated
from tha initial trend., As the result of the increased price of the
orude 0il o the world market, truck configuretion, engines, and
-oapacity to carry the load have teen ‘modified to transport more goods-
with a lessened number of hauling. A a consequence, there are & lot of
heavy iruckse, especially overloaded trucks passing the major roads of
the country. Bvea though the allowable maximum load for a i0wwheel
truck will be allowed to incresse up to 21 tona (originally 18 fons);
but from the spot check, it e found that some heavy trucks have the weight
over the limits. The highway patrol has tried to make an enforcement
in order to make the truck owners follow the regulation by taking
various actions sothat the situatiod ies later improved. These over—
loaded trucks are the main cauges inducing pavement failure in many
roadwsys, sepecially in the Central Plain where the soil foundation
is soft to medium clay. As the financia]l and +the national policies )
have been changed; so do the policies of road construction sud maintenance,
Some of the policies regarding the works of the Thai Highways Department
will be 'briefljr- discuseed in the following sections.

te Polioy of Couoreis Road Gongtruction in the m.k Hetro—
peliten and Nearhy Areas, As Baz:glcok ig a major port and center of
'gooﬂa transporting on roads, overloaded trucks are common 1h the
Bangkok Metropelitan and the affécied nearhy maé'. In addition to the
problem of overloaded trucks, the soft ¢lay foundation and the sinking
of part of the Bangkok areas meke the roadway flooded during and after the
rainy season, Some of the bituminows surface roads wWers serioualy damaged
during the laet flood few years agoy and Teconstruction iz inevitable.
Az e result of the stated problems, the Thai Highway Department set up
the polioy to constmﬁt the concrete, roads in this area even though the
initial cost of investment is a li_t'ble bit higher. However, after
couipens_ating o the maintensnce coet and the cost 61’ delay during the
time of repairing the asphalt surface road, concrete pgvément ie very



competitive in thip partioulsr cage, Up to the present time, the
mileages of concrete read in this area have inp'réased considerablys

"2, Férmation of the Task Committee for DraFting.the Methods of
- Qonorete Rosd Maintensnce. In the past, the length of conorete road
under the responsidility of the 'I'hai Highﬁm Deparitnent is a few,
so thers ha.s been ne standard methods aet'l:ing up for repairing the
oconerete ma.ds. Mcarding %9 the polioy of the Thai. Highwsar
Department aB earliar sta.tad., gquite a fow mileages of. oomrate
road have 1ncreased oonsiderahly. At pregent, all the newly conde
tmcted roeds in the Bangkok Metropolitan are of conorete type,
Tt 1s necesesry to have the standard methods of dentifying the
oocurred defsots and the probable repairing works being assigned to
those partioular ones in order to enable the district engineers for
mad.ntena.nce to maks an appmpriate schedule for suita.ble repair,:

In 1082. the Depsrtment of Highways appoin‘ted g Task Gomittea

to study and to draft the methods of comorete road maintenance o
provatiing for the conditions of the Banglook Metropelitan, Details
of, the works of the Task Committee oould be found out in the
dooument: entitled "SCOPE OF WORKS OF THE TASK COMMITTEE FOR DEAFTTNG
TH MEYHODS OF CONCRETE ROAD MAINTENANCE®™ by Arom Chulachumbok end
Teeracharti Ruenkrajrergua. .

3. Policy of Replacement of Conventional Crushed Stone Base by

doil -~ Cement Base. After more than 10 years of performance evalus~
tion of the existing soil-cement roads in Kortheaatern Thau.lanrl, it

ig aoceptable that poil=cement cpuld be used for om&had rock base

in the areas of rask pr::dudts deficiency. As the problem of overloaded
truck is so oritical, it is insisted o ume soil=cement as ‘Vase

courae for road construction in Northeastern Thailand: Economio
sualysis shows that employing soil-cement base %o replace oomven—
‘tionsl crushed rock base osn save the construction cost for base

more than 46 percent. At present, soilecement base is put as an



" alternative a.saociated with crushed rock bsse at the time of

bidding, Use of mll—cement base instead ‘6% orushed rock from the
" remote quarries will lengthén the gervice life of the road linking
the project srhe and the rock sources.

" ds Policy of International Ooogera‘tio'n. It is g prime poiioy
of the Thai Highway . Department to cooperate w:.th other
-'.interna.'t:l.onal orgamzahons for the mutua.l ‘benefits and for the
wider knowladge and modern techm.ques in 'bhe fielde of highway
engineering. In 1982, the Department of Highwaye, Thailand
hoeted two international short courses in road comstruction and
mainténa.nce, namely '{.iroup Tra.ining in Roed Conetruction for’ _
Asian Developing Countries (1-23 March, 1982), and Road Maintenance
Study Course {19 April - 2 May, 1982},

In addition, the 'I'ha.l Highway Depariment supported

many other international meetings and conferences such ap REAAL
Conference, SEAG Conference, ISSMFE fonference, IRF World Meeting,
PIARC World Road Congress, by é.lloca.‘ﬁing the budget to send the-
qualifiad e:ngineers and high ranking officers to participate all
of them. Each time the delega‘tea from the Dapartment of Highways
will prepare ths croouzuls prpors or documents for presentation to
the meeting for mutual benefits of all participanté-

Se &II liey of Resedrch ]javelom_en . Both technical and research
activities play an importan'ﬁ role in the de\reloﬁent of road construce
tion and maintemance. Resulte of researoh and special investigated
projects ensble the Tha.:n nghway Department to solve many
complax pmblems which genara.lly arisen in the field, It is the
policy of the Department of Highwaye to expend and to..impmve the
tachnical and research works of the Dap&r_tmént in order to oreate
mslified enginesrs of young generation for the future task which
fould be more difficult and .complex. .



6. Polioy of Road Maintenance. It is the policy of the
Thai Highway!. Department to keep the existing neiwork of

road tranaportation in good and passable conditions all the time.
Ag the national policy has been diverted as stated, the budget of
road construction wes reduced. But it is necessary to adjust the
budget of rosd meintenance in order thet the roads will not be left
without properly being msintained, and tolerated failure, until

it is“beyond. the soope of maintaining_. Proper periodic mé.inten-_
anca is cheaper than ressnstruction of ‘the whole road, and .
highway engineer is aware of ihis fac‘t. The Thei Highway
Dopartment tries to make every effort in getiing adequate

amounts of monsy for maintaining the "m'd.sting road network.

In addjtion, the Depa-ﬁmen‘t of Highways iriea to develop the
effiman‘k gysten. of highway rating to set up the priori‘ty of ma.d
ma.:.n'l;enance. Thia will make the proper &llocation of the funds . .
for the roads that being most probable maintained. Some forma of
technical aseistance or international cooperation might be
neceseary. At the moment, the Department of Highways is studying
ghout this mattar. - '

7. Creanizetion of tho Foad Msiptenawoe Study Course.

Accordisg to the 1981 International Moeting of Highway Experts in
Banghok, most delegatee exprossed s etrong interest in the .
importance of road maintenance, and this tépio ecens to be one of
the most oontroversial subjects amiong highway engineers in Aa],l I.
moetings. Following the 1981 Meeting, the Thai Highway ':bepm-
meut . in cooperation with Road Engineerirg Saaooiation of Asia
and Australasia (REAAL), the Better Roada Assooiastion of 'rhauana
(3RAT), UN-ESCAP, the World Bank, and other intermational orgaiisza—
tione, organized a Road Maintenance Stuly Course in Bangkok between
19 April - 2 May, 1982. ,The course was very suocessful and -
instructive, There were about. 86 participants from 10 countries



in Asia, and 22 invited lecturers f‘rorﬁ other developed countriss
guch as the Unjited Kingdom, France, Japan, U.S.A., Donmark,
dustralia, including Thailand. Participants from Thailand were
about 58 and the rest were from other cbuntries_. Tha course
gseemod to cover a very extensive subject in road maintenance which
wag the first time of being organized in Sowtheast Asia.

8. Formation of the Technical Committes to Revise the Specifi-

cations of Highway Comstruction. In the psst, road construction
techniques have been developed and changed greatiy, but there

secms to be only little modifications of the specifications of
highway oohsfnwtion as adopted by the Department of Highwaye.
Actually the ,-i:n_'use specifications do not cover mome types of
congtruction such az oohorete pavements, embankment filling in
goft clay, rock-filled embankment, single surface freatment,
soil=cement base conatruotion, etc. In order %o make the speci-
Tications more up-to—date, the Thai Highwa& Department
appointed a Technical Committee to Revise the Bpecifications of
Highway Conmtruction in 1982, It sheiild teke some $ime to.gat
the work done,

£]) the above policies are on highway construction and
maintenance. Some of *“hem might not be considered as pelicy, bui
it is part of the activities supporting the main regarded policy.
A1l the pelicies as s‘ta;bed' are considersd to be suitable for the
strategiq and ecoenomic eituation of the coudtry at present.
However, all policies could bs changed, depending on many
influencing factors.
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HR 84 Materials & Research Division, Department of Highwoys
Seree Suebsanguan .

Some Policies of Road Construction and Maintenance in
Thailand . o :
As the results of an cil crisis, some changed situations and
regulis of research studies during the past time, the policy
of - road construction and maintenance has beem nodified to bo
suitable for the prevalent conditions. Some policies of rosd
construction and meintenance of the Department of Highways at
the present time and the pear fiture are shown in the paper.

policy, road construction, 'road maintenance
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APPROPRIATE TRCHNOLOGY FOR THILILAND ROAD GONSTRUGTION AND ummmcm

XOMATE WONGTONGLUA -

DEFUTY DIRBOTOR-GENERAL (ENCINEERING) -
DEPARTMENT OF HIGHWAYS

BANGKOK, THAILAND

Abstract

In the past, the Department of Highways has been trying to meke
svery offort in employir;g the local resources for developing the road
system of the counir¥. - A2 a result of applied research of‘ the Department,
a mumber of teéhniques haive beem adopted for road econstruction and
maintenanoe in _'I"hailand.
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During the past ten years, the ])epar-i;mant of Bighways conducted
a lot of prescarch studies and special investigabion® on some prohleus
affecting road construobior and maintensnce. Resulta of these studies
oould be vractically applied in Thailand, and hopefully, ‘in other
Southesst Asian Countries. Some of them will be briefly described as
followsa

14 Lateritioc Soil-Cement Stabilization., Road construction in
Northeastern Thailand encounters with the problem of material defie-
clency, aespecially rock prod:ucta_'i’or base and suffa.ce o&urses for
meny years. The long hsul distafice of the rock products from the
remote quarries :_hakas the constriction cost of the highway /g0 up
unceasingly. In addit:ion, the o¥erloadsd trucks transporting the
construction materials temd to reduce the life of the existing rosds
that they passed. Resulis of research study on lateritic scileoement
B‘ii_abilization during the past time showed that laterltic soil-scement
oould properly replace crushed rock base, Farthermore ia‘l:eritic
Soilecement road could sustain overloaded truck better than conven-
tional crushed rock base, which is reflected ly ihe lack of rut
depth and plastic failure in the base and surfase ocourse. Esonomic
anplysis shows that lateritic soil=cement basé conld 'be. cheaper
+$han crushed rock base ¥or amout 46 percent for road construction
in some remote areas which have the hauling distance of rock pro=
ducts of about 200-300 kilometere.

2. Deep Hole Lime Stabilization for Unsiablo Slopss. Landslide
of roadway fills end exoavations-in North and Penineula Thailand
poBas sei'ious problems.' Cmmses have been A‘tt:‘i‘mted to exoessive
deformation, seitlemert, or water infiltration inte loosely oot
pacted eoil, and also underseepage lesding to subsurface erosion

end subsequent slippage. Where an embankment is of excavated
weathered olay shale, d.isintegr%bion nml decompoaition of clay

shale lumps in the embankment have induced velume changes connected
with soft msferisls, having low stability and high swelling potential,
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lending $o landelides,

The poséi'ble use of deep hole lime stabilization of unsiable
clay shale embankment was initiated some years agos The poatentiaily
unstable westhered olay thale wae out into a bench, then a series
of 150 mm, diameter holes were drilled by hend amger at 3 m spacings
slong the steps of the benohinge The holes were drilled down to the
boundary betwsen the fill material and' $he original h:l.ilalope. Lime
powder snd water were similtansously poured ints the holes whila
being etirred to make the lime-water mixture more uniform, Waber
was poured into the holes followed by etirring three o four times
a day in order to accelerate the lime migration from the holes into
the adjoining soil. Halo effect die to lime migration tends to
stabilize the surrounding soil and make the slope more siable.

The technigue of deep hole lime stabilization is extended to
inocrease the stability of embankment on-eoft oley and out siope in
‘olay shale, Some more test seotlons ars under investigation,

The tochnique of deep hole lime stabilization as employed
tends to promota the use of more labowr force in road maintenanca,
Thue it 8 a very good and bazio technology for the daveloping
countrios,

3. Use of Soent Sulvhite Liouor ss Dust Paliistive. Spent

sutphite liquor is a waste prodnct derived from pulp and prper
mamufaoturing, and there aere many paper mille, partisularly in ihe
ontskirts of Bangkok on the banks of waterways. The waste wa‘.ter
from the large volumes of water required in manafacturing prooess
is normally discharged and is harmful to the normal aguatic esoolo-
gioal oyocle, ‘

In the sulphite paper making process, the paper mill
retaing the fibres and the camenting materiala are wasted from the
process in’'a water solution oslled “spamt sulphite ligquor™ or _
"black liquor”, The mejor constituent in the liguor that hes the
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property of dust laying is known as lig_gin. A teet road was conduce
ted usi:-jlg black water mixed with the iné.igenous goil and the results
ooizlpared. with a section where fresh water was useds It was found thet
thé sulphite 1iquor was éffective in reducing dust from improved
roads for abbu'h one yéar".;" ‘Tt is insisted to use epent sulphite
liquer for dust red:uution in unpaved road in the area close o the
paper mill, and where the relative humidity is ralativaly highe

4. Common Salt Stabilization of Unpuved Roads, . About 200 ko
of lateritic roads in the Central Pla.i_.n have boen stabilized ueing

gcommon salt. The quantity of salt used waes approximately 1 percent
Ty weight., Subsequent observations on performence have really been
very sstisfactory. Very little dust is now raised in comparison
with the very dufy _oond.itions whioh prevailed previously.

5, Geotextile Reinforcement of Highwey Bmbankment on Soft Clay.

The introduction of geotextile fabric into the embankment construction
on soft oley has besn shown to provide some tensile reinforcement to
the strecture and prevent contamination of thé embankment material

Wy the underllying mds Eemlts of the test sebtion indicated that
there is some improvement in ewmbankment efability amd strengfh, and
-as8istance in the éonsolid.ation of the upper layers of the underlying
soft moil, ' '

Many highway embenkments in the Central Plain also serve as
embankments or dykes as part of irrigation canal networks. Landslides
have oocurred as a result of fluctnation of water levels in the canals
(drawdown)e In order to improve embamkment statility in sach cases
a combined piling-gectextile system has been fried in many locations
along some roadway embankments,

6e Usa of Bearing Unit in Sa-htlemant Raodiction near the Br:.gg

Approach, A8 there exists the difreran'tial settlement between the
bridge and the approach cemsing pping vhile driving, 'l:he systam of
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bearing unit was introduced in some high tridge epproached to reduce
the smount and rate of settlement of the soft soll foundation under
the embanikment. The system of bearing unit is found to be satisfactory
in some areas, and not to be good in the others, Resoarch projeot

to atudy the appropriate design of bearing unit is programming,

Te Use o ot loring the ces of
Matorials. The technique of airphoto interpretation has been
employed for sxploring the sources of saend depoesit in the Bangkok
Plain and the nearhy areas for about three years. 4% presemt,
quite a mumber of sand deposit areas are mapped f‘on being served
a8 embankment oonstruotion in the Central Plaim,

In addition to sand deposits in the Central Flain, the
project will be extended to cover lateritic soil in Northeasterh
Theilande It iz hoping that the technigme of alrphoto interpro=
tation will enable engineer 4o plan sbout the looation desipn cai‘i the
roadway in the future.

8. Construction of Soil=Cement Test Hoads for Serving Heavy

Traffics Most sollwcement roads were oonsiruoted to serve low fo
medium traffic volume in Northeastern Thaiiand. It is instmotive
to study the performemnce of soilecement road serving heavy traffis,
and & reeearch project is lawnched Yy constructing a test road with
an ADT of about 4000 vpde This fleld research is co-operated Yy
the Japanese Covernment Yy supplying some equipment necessary for the
projects The result will come cul . approximately within 3 years.

9+ Stability Improvement by Soil Nailing, The technique of
driving two of three rows of piies in the potential area of
landelide was triled and i¥ was found that stability of the
embankment is improved. The technigue of scil nailing will be
expanded for more application ih the future.

. Different toohnclogical methods described defore are in
the procees of development for being applisd in road oonetruction
and maintenance. Some more remaarch and special investlgations

are neededs
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M .84 Materiales & Research Division, Department of Highways
Konate Wongtongiua '
Appropriate Technoleogy for Thailend Road Construction
snd Maintenance

In the pasgt, the Depariment of Highways has been trying to make
every effort in employing the local rescumes for developing

the road system of the country. As a result ol applied resesrch
of the Department, a number of techniques have been adopted Zor

read construction and maintenance in Thailand

goil atabilization, local materials
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SCOPE OF WOHKS OF THE TASK COMMITTEE FOR DRAFTING THE METHODS
OF CONCRETE ROAD MATNTENANCE '

ARQY CHULACHUMBOK . TESERACHARTI RUBNEKRATIRERGSA

- CHIEF ENGINEER FOR MAINTENANCE CIVIL ENGINEER 8
DEPARTMENT OF HLGHWAYS MATERTALS AND EESEARCH DIVISION
BANCGKOK, THATLAND . DEPARTMENT OF HIGHWAYS
Abst

During the past five yoars, & mumber of mileages of concrete road
in the Bangkok area have been increased more than it used to be, Thi=
is-following the policy of the Department of Hl.ghways to construct -
concrate road in this ainking arec. 4s the Departuent is lack of the
rnathdé of concrate road ﬁ-la.intenanoe. & Task Committee is formed %o
draft 21 mamzal for repairing the daméged concrete pavement.

U T S M
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1s Statement of the Problem

Bangkok is located in the soft clay fomafion with low shearing sirength
and excessive aettlement. Bangkok is not only the capital and the largest
- 0ity of Thailand, but also the most important port city. So, quite a few
heavy trucks and overloaded trucks transporting goods will pase all the
major roads arcund this city. FRoad construction in 'I:hia- region encountered -
the problems of both losal failure during conetruction, and plastic failure
after construotion. The road embankment will settle comtimuously with
time, the formatlon of rut &epth and mwweven surface in the pavement. In
addition, some parts of the Bangkok Metropolitan are sinking due to the
dewntering of ground water. As e congequence, moat of the 013. roads
which have low alevati_on'_will be flooded in the rainy season. Some of
them have dbeen severaly damaged, and reconatmc'hion ié inevitable,.

I% iz the pelicy of the Department of Highwsys, Thailand to'ohangs
the conventional flexibie pavement construction into rigid pavement
for road comstruction in soft clay formation in the Bangkok area, to
tolerate the aforementioned problems, During the pagt five years,
quite a mmber of roads in the Bangkok Metropolitan as constructed hy
the Department of Highways, 'I'ha.ilarid a3 well as by other organizations
are to be ooncrete pavement, As th.g.mileage of the conorete road in the
Bangkok area inoreased unceasingly, and so far the Department of Highways,
Thailend has not had the standards for maintaining the conorste road, '
in 1982, the ]Jai:ar-hment of Highﬁayé} Thai lard a.ppointled a Task Committee
o draft the methods of conorete road maintenance, using as an applied
guideline for both routine and periodic maintenance,

2. Scope of Works of the Tadk Committes

The Secretary of the Task Comnittee has drafted the scope of the
Methode of Concrete Road Maintenance for discussion in the meeting as
follows.



2.1 Mathods .of Surface Evaluation and C ition

~ Method of surface evaluation and condition survey

= Method of data collection

- Typioal surface and structural defects as well as their
symbols (for field data gathering)

~ Rocommendations and extent of repair

2.2 Methods of Joint Repeir
" = Selected joint wealirg materials

- Bquipment for old joint excaveting
= Bquipeent for new joint installing
= Mathod of field operation
= Method of 1lifa estimate
= Pracaution during operation
- Btaffing

2.3 Methods of Surfaco Defect Repeir
= Grack repair
= Spalling repair
= Surface patohing
= Thin bonded overlay
- Bealing repair
= Pop-cut repair

244 Meothods of, Stmiuré.l Crack Repsir
- Longitudinal orack
= Transverse crack
-~ Dipgonal orack
- Corner break
~ Hhattered slab
-'.Eq:uipnent, personnel, eto.



-17 =

2.5 Methods of Repairing the Settled Slab
- Highwéy slab
" = Bridge approach elab
- Side slope slab (nsar bridge apprqa.ch)-

2.6 Methods_of Repairing the Pumping Joints
— Selection of the grouting materials
- Bquipment for grouting emd other operational works
- Methods of field opa*;a_.tion
~ Btaffing
= Precautions .

2,7 Methods of Demolighing the O1d Siab and Replacing with a New Cuve
- <& Method of opeeation
= Bquipment
w Materisl
= Personnel
= Precautions and construction techmiquenm’

2.8 Equipment for Conorets Hoad Maintenance -
= Equipment for joint repair
- Equij:nent. for surface defect repair
=~ Bguipment for mtructural crack raj)air
- Bquipment for pumping joint repair '
= Others .

3. Basis for Dreiins

The Tasgk Committee will review the past experience of concrete pavement
maintenance as adopled by scme ‘;Seta.té Bighway Departments in the United
States and other organizaiions. Some of them are as follows.'
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~ lowa Depariment of Transportatiom

— Kichigan Depariment of Transportation
- Taxas Depértment of Trangportation

« Federal Highway Administration

= Portland Cement Association

- Highway Research Board, U.3.4.

= Others

4s Fesearch on Concrete Road Maintenance

_ Az Concrete road mainitenance is rather new for highway engineers in

'I‘haila.lid, ‘and the Task Gommittee believes that information and data
regarding typical damage and comventional repairing methods for the
pertinent d.efects will be valuable and insiructive for young engineers;
8o the Tagk Committee, in sddition to drafting the methods of conecrete
road maintenance; aet up the probable research topics for being conducted
assooiatod with the conventionsl repairing works. Some of them could be
listed balow.

4.1 Durability of Some Selected Joint Sealing Materials

4.2 Performance of Thin Bonded Overlay

443 Typical Surface and Structural Defecte of Conecrete Hoads in the
Bangkek Arcas

4.4 The Frobable Pavement System for Concrete Road in the Bangkok Aress

4.5 Specificatione for Concrete Road Design and Gonstruction with
Reference to the Bangkek Environmonts
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ROAD FESEARCH ACTIVITIES OF THE DEPARTMENT
OF HIGHWAYS, THATLAND

FHOPHIT THIFMONGKEON

DIRECTCH :

MATERTIALS AND KESEARCH DIVISION .
DEPARTHENT CF HIGHWAYS

BANGKOK, TRATLAND

Abatract .
History and development of road research of the Department of .
Highwaya are 'bz%_aﬂy daaori‘bed._ Scope of research and active research
projects ag well as the publications are included. The esteblishment

of the international cowoperstion for expandimg the research activities is
yroposed, ) o L
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't HISTORICAL BACKGROUND GF ROAD RESEARCE ACTIVITIES AT THE
DEPARTMENT OF HIGHWAYS.

Remearch at the Department of Highways is part of activities of
the Materirls and Research Divieion, ofﬁcially established in 1963.
Most research etudies at the eé.rly stage were in the form of spécial
rrojecta to investigate sumé preblem induced damage, or failure of
the roadway such & t

(a) Design and construction of lateritic soil=cement bage.
(b) Design and construction of embankment on soft marine clay.
{a) Use of floating teclmiq'l;a‘ for ssttlement reduction of
embankments on soft marine clay. _
(d) Trial sand asphalt mix as low cost surface for low
volume roads, ' ) '
{e) Others regarding materials and pavement,

Unfortunately, because of limitationa of the udget and pérsonnel
of Materisls and Remearch Divisiun, as well as routine work, reports
of investigation have not been published. Howsver, the results of
these special studies sssist engineers to meke decisions for asolving
the prodbleme snoountered successefully. ' )

. Programmed ressarch was initiated for the firet time im 1967 by
the Department of Highways with the cowoperation of the Govermment of
the United States under the AID financial assistance programme. The
research project is regarding properties and upes of lateritic soil,
which is abundant in 'I'hail'and, in roa.ci congtruction. A research team
consisting of Thai engineers from ‘the Materials and Research Division,

- ao=~operated with research engineers and “technicians from Woodward
Clyde and Associates, Miller Harden Western Inc..., and Materials Research
and Dovelomrent, Inc., Az a result of this study, two fechnical reports



~ regerding formation, Qharacterisfics, properties and uses of lateritic
soil in road construction were published in 1969, - Since then many
_a.ppliad. regearch projecte regarding materiale, foundation, pavement,
a:nd 80il mechanicos have besn formulated and studied by the Materiala
and Research Divisicii. In 1072 three research scotions, nsmely highway

" materials, soil foundation -and traffic engineering, were met up as part
of Matorials and Research Divieion to conduct more gystematic and
.ext_ensive research. .

In 1977 road maintendnoe and struotural engineering research were
incorporated into the framowork of a Transport and Road Remsarch Cemtres
Up to the presomt time, research work has been initiated in the .
Departmant of Highways only for about 13 years; about 20 research projecis
in various rhages of road engineering are active and more than 80
research and technical reports have been published, Now the Department:
of Highways is planning to astablish a Transport and Road Research
.Centre officially ‘o conduot more extensive research in other fields
guch as transport, operation, constiruction, eto.

2, SCOPE OF RESEARCH ACTIVITIRS AT YHE DEPARTMENT OF HIGHWAYS

Generally, ressarch works could be olassified as basic réssatoh
and applied research. In basic research, studies are made deép in
detail to find the theoretical or factual solution as wall aa'tlie basic
agpects of the problem. For applied rea’e-aroh. gtudien are f‘ocussaé. to
the methode of solving the pm'blema encountered regarding road con
gtruction and mzintenance, In road congtrnction, quite a few unsolved
and u.nexpec'l:ad problems arise. Special studies are needed o find
rezsonable means of solutions It is shown that there are needs in road
research in Thajland to solve the regional and psrticular problams,

.Hence, most -resea.roh projects conducted at ‘Ehe Department .
of Highways are concentrated in applied rasemh, tut future plarning
for the basio research in BomO pa.r‘ticular pm;)eo‘bs is made, After
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fortmlating the problems encountered, five research Sectors are formed
in the skeleton of the proposed Transport and Road Research Center,
Dopartment of Highways as _aforeui'éigtioned. The scope of research work
in each:individual section ie deseribed as followPs

2.1 Highway Materisls Reseangh. This research section is responsille

for studying geotechnical properiies of varicus highway materials
employed in road construction. _’Fﬁe regional local earth materials in
the scope of this i.:westiga.tion .a.:*e lateritio soil., weathered rocis,
silty and sandy soils, 1imeato'1£‘é\'nci£sandatone 8 well as some parbi-
cular types of waste materials such as sleg ash, fly ssh, rice lmesk
ash, spent sulphite liguor, ebcd’:Some methods of soil stebilisation
and construction of test roade to observe their ;;erformanoe.ar.e also
included. The objacti;.'e of the research projects is %o set up the
pmbabf‘.e sBpecifications for each type of material, and to make more
effective use of local materials in order to out down the cost of the
roads. - The use of the techmigues of airphoto -interpretation and geo=

' physical exploration in finding out the earth materials are also in the
socope of this ressarch section, Research on determination of the
strength characteristics of residual soil and weathered rock also falls
in the band of iuveétigation of the material pmpartieﬁc

" 242.8011 Foundstion Research - The soope of investigation of the

soil foundation research is concentrated in studying atrangth snd
performance of the road fdund.a.t:l.ol?. '.'l'he activa programmes include the
basic study and spplication of B'l:re.ngth, stability and settlement datn
of soft Bangkok Clay in des:.gn a.mi prediction for rosd performance in
this type of soil which covers extensive areas of Central Thatlsnd,
Projects concerning the stability of' road formation on silty soil

and stability of out slopes inmtaﬁinoua terrain are also active.
Case studies regarding foundat:l.oq pro'blems are alse included .in tha
investigation programme, for amample, the offect of gound water
fluctnation in reducing stability of embankments, the sffect of



‘traff‘.lc. loading in incressing settlement and inatability of roade on
sof$ clay deposits, use of falric in stability and sottlement improve-
mant of the soft. foundations.' It is the prime objective of the Soil
Foundation Researoh to’ da\relop design orfiteria for road constreotion in

various types of oollapsible soil,

2.3 Tpapsport bnd Traffic Engincaring Rosearch, Thers are many
fransport and {raffic eugi.neerins prohlams unsolved in the Bangkok
Motropoliten ires and other big ocities, Examples of these problems
ara the trends of inoressing road acoidemts, envirommental effsots
induced Yy traffic, damage of road surface and pavement structure Yy
overloaded trucke and skidding resisiance of different types of road
surface. Research studies about the impacts of different transportes-
tion modes on the scomomic oonditmn in the big cities and in the
oountry, ae well as fo&sibility studies of verious modes of transportae
tion in some’ Belootod- -areas arg also included in the scope of work of
this resesrch sections Use of bus and truck lanes and treffic dividing
Zones :foi;Hi"aducing congastion and socidants in some selected roads in
the Bangkok Area are alse of interest,

2.4 Boad Majntenance Repgarch, There are more than 45,000 km of

road under the Tesponsibility of the Department of Highways. Tt is
found %o be rather diffioult o draw up the effective majntenance
programpe for roads with varisble standards, rosd surface, ferrain,
as wall &g availablé rescurces with a very limited tudget, Road
Majntensnce Researoh hag tried to make extensive studies on varioua :
roases of pavanent perfomanoe and failure in order to devalop the
coriteris for meintaining cach type of murface in any pa.rtioular
region of the country, Some other projects are maintenmwe ra.t:mg
for bighway pavement, prodiction of pavement life, and oritical
deflection oriteria for each type of surface.



2,5 §tructural Engincering Research, . Research studies in this

field are about the properties and performance of cancrete and steel
structures. employed in highway works., The behaviour of these structurel
éoﬁponents is alsc in the scope of investigation. Surveys and studies
of the exiating highway structures will 'bé incjuded in the programme

for predicting'tha future performance, )

2,6 0ther Research, In addition of the activities deseribed
above, soee research projects. regarding pavement perf ormance, pévemant
technology, engineering geology and tertain avélu.:ation shown in the
next section s-a_re alse active, Thesé projects are carried out by the
¢o-operetion among emgineém f rom Highway Mate:_’ials, S0il Poundaticn
and Road Maintenance Research,

Nearly all research projects are performed by tle staff of
the propoaed Yransport and Road Research Center under the asaistance
and co-operation of the supporting staff from the Materiesls and Resesrch
Divi'a:l.on, Plenning Diﬁsion and Maintenance .Division. Some are joint
research projects between the Depariment of Highways end other institut.
ions such as suue L‘;le'ui*ui'b;bs s Uopaitment of Land Transport, State
Railway of Thailand, Port kuthqrity of Theilam, ete. Buch a co-opers-
tiﬂn will induce more ejctansi?'a activities as well more applicable

" research results,

5. SOME ACTIVE RESEARCH PROJECTS

Quite a few rasearch projects in- *;'arious phases of tmpﬁport ard
road engineering are active at the _Matériala" and Research Division,
évan though Transport and Roasd Raseartzh- Ge_ntre has not been legally
8ot up, Sans of the active projects in esach individusl resesrch
section are described brieflyas follows :
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(&) Research on Lateritic Soil, The purpose of this project

(v)

is to make & dotailed investigation on proper‘bies as wall
a3 goological interpretation of the foma.t:l.ve area.a to
draw c¢onclusions about the modes of formations and speci-
fisatlone to be used. in road cms truction and. maintenance.
80i] stebilisstion anc‘r. more advenced studies are included
in the programme,

Properties and Stabilisation of Some Selocted Weatherod
Rocks. Decomposed granite amd scme other weathered rocks

‘are wid.ely found in the North .and the South of the country.

 Thoy have been used in road construction for meny decades,

(o)

(a)

This project is planmed to make detailed investigations on
various types of decanposed rocks for use in different
layers of the pavement,

Renaamh-on Dust Palliatives for Unpaved Roads. It is
the purpose of this project to ,inveatigai:e the feasibility
of emplaying soma types of industrial wasgts and chemicals
ag dlwt' pa'lliativas. Irﬂuatrial wasted under study are
spent sulphite Jiquor and molassess.

Porformance of Soil-Cement Roads in Theiland. To study
the existing soil-cement roads in Thailand in order to
eﬁa;.uéfe_théir porformance, associated with the pavement
structure as well ea atrangth.' of _s.oil—camnt itself.

{e) Deop Hole Lime Stabilisation for Active Landslidé, 1In
‘high £i11 embankments especially in mountainous terrain,

the result of inadaquate ,c;dmpacﬁan induces pi‘ogﬁ‘eﬂsive
feilure of the slope. Deep hols lime stabilisation
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find properties cof soft marine clay mostly in the eontrol
parf of Thailend, -its behavicur under the road embenkmert,
peﬂ‘omance of the road overlying the soft soil founda-

-tion and improvement of soft foundation. Ressarch work

on soft marine olay is still going on to find the road

.perfomance, effect of road foundation on the pavement
.strength, criteria for pavement design ewploying the

Benkelman Beem deflection, stremgthering of the soft
foundations, pre-consolidetion of the softsoil, ete.

Stablility of Road Bmbankments on Silty Soil Fourdations,
This project is c_énﬂ.uc_ted. to find pfaotidal means of
preventing ar'osilérll of silty 8081 when it is serving as-
réad fgu_iﬁ.ation. . '

Dynemic Response Por Pavement Evaluation and Design. The
purpose of this research project is o apply dynemic.
defoneation of the road surface upder en impact leed in

_evalu.a.tim the pavem_ent strength and the design of the

pavement structure. A field test on a road with differcri
conditione has been performed. -

Stavility of Road Foundations in Mountasinous Terrain,

The problan of slope failures, both the back slope and
embankment slope, are'gem_.m".l,ly fourd on roads consfructed
in the rountainous ar-ea. Investigations were dome to find
the geologicel condition,, the properties of the fbupﬂ.ation
materials, terrain ccnaition, effect of surface ani ground
water, climatic condition, effect of the comstruction

‘procedure and design adequacy.’ The casos were analysed to

failuwre, -
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techxiiq'ue‘ is introduced to strengthen the soil slope and
improve sté.bility.

(f) Statilisstion of Sandsr Soils, Sandy soils are common in
_ Thailand, Soil materials in this category are silty sand,
-granitic sard, mineral send and beach sand, It is expectod
thet these materials could be econmmically improved and

used a3 base course of low volums rosds in the remote arecs,

(g) Research on Stability of Cut Slope in Weathered Rocks.
Road cutting through the formation of weathered rocks in
the North and the South of Thailand encounters the stabili-
ty problem, especially in the rair'ly- .seasm. It iy the
cbjootive of this research to study the gectechnical aspacts
of stability of slopes in differant types of weatheved rook. .

(h) Some Other Related Research Projects, There are soms
other research projects vegarding highway materials,
engineering géology and soil mechenies.

# Use of airphoto interpretation for location of sani
depoait in Central Thailand
* Dymamic behaviour of highwey materials

* Ggotechnical properties of limestone and other carbonatc _
rocks in Thailand

* CBR of stbgrade soil in Thailand

3.2 Soil Foundation Research

(a) Ressarch on Soft Merine Clay. This research project is @
continuation of many sub-projects which have been carried
on for the past eight years. The work have been done to
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(a) Ressarch on Road Safety. There are many sub-projects in
this phase of research, namely:

* Comparison of skidding resistance values on main highways
with various ages, surface types,aggrogate fypes,and
traffic volume

* Aocident studies on highways in Thailand

* Uge of synthetic aggregates to improve road surface skid
resistance

* Traffic speeds on wet and dry pavement surface
An increase in mumber and severity of road accidents is
ons of the problems needed to be solved, Like other
tropical countries, Thailand has azbout 5 months of
reiny season during which road surfaces are always
covered with water film, In addition %o the olimatioc
condition, the -other problem is the lack of granite aund

other high Polighed Stone Value aggrogates. More thon
90 percent of road surface have to be constructed
using limestones with PSV of only about 45. So the
projects on road safety were dasaling meinly with road
accidents and skid resistance.

{b) Research on Traffic Environment, Research Pro jects
falling into this category are:

* Study of the offects of heavy vehicles on pavement
and geometric design, road safety, and environment

* Traffic noiee, vibration survey and control.

* Relationship between traffic apecds and pavement
‘roughnese

* Properties and service life of road line paints



Problems which affect peopla living near highways are
noise and vibration preduced by traffic. Studies of
noiee and vibration levele are nesded as well az

methods of reduction such as noise berriers. To

winimise maintenance cost, pavemont thicknsss

requirements should aleo ooneider tho characteristics

and size of heavy wehiclema

{c)

Impacts of Highwaya. on National Traneportation. The
Tesearch workoonoerns impacte of the highway $Pansporta-
tion upon. the national transportation, the benefits of
roads to the people, tﬁe movament of the national carsros
lv.differen‘t. modes of tranaportation and recommendationn
for the modal split in such a2 way that the bptimwn Brige-
fit is obtained.

34 Boad Ma.in‘l;:enance Research
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()

Maintenance Rating for Highway Paovements. Flexible
pavemaent are generally designed for a peried of 7 to 10
years and a ptrengthening programme should bé provided
before major failures. The pavement rating programic hig
been established to study all pavements in the country to

decids the order of priority of roads to be maintained,

The project is still active for the major' primary highw .
¥ore investigation is going to be made on soms selected
esecondary roadwsys.

Prediction of Pavement Sefvice Life Wy Def‘lection
Criteria Consideration. Critoria for the ov.erls,y design
by employing Bankelman Béam deflection ara et up hy
collecting and msking an analysis of the existing date on
different roads from various parts of Thailand. The
oriteria are going to be used as standards for judging
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the priority of roads being pat into the active maintenzics
prograime,

Research on Seasonal Variastion on Road Performanse. In.
cotnection with the pavement behavicur, in order to

Judge the quality of the pavement it is umal to {ake the
Benkelmar B‘eam'deﬂeotiqn messurenent wl:na:'n"nbisture con= -
tent in the underlying soil is highest. This is the
weakest condition and the maximum defleotion should be
—¢ached. This condition will be in the midirainy geason
or about 1 to 2 monthe after that. ::it seems that the
appropriate time for doflection measurgment is very limited.
A projest of deflection meé&ui*ement is proposed for all
periods of the year to see variations of the value with
time, Atbention is focussed on the optimm values both
in the dry and wet seasons. Criteria are expectad to be
drawn btesed on these values.

3.5 Structural Engineering Regearchs

{a)

Use of Pia‘te Theory to Design Slab iype Reinforced Concreiles
Bridges, This study is undertaken to develop a more
Tealiestic analysie of rectangular 8lab conorete bridges.

The present slab bridge design is considered to be simply
supported on two odges while fhe othor two are stiffencd

by kerbs, it is anticipated that the proposed method for
d.éaigxiing this type of hridge will result in a more econdmi-

" 08l structure compared to the one currently useds

{v)

Rigid Structure on Piles in Soft Marine Claye The
construction and maintenancs cost of embankments on soft
marine clay is very ezxpensive the c_:on‘timbus and noa=nnifors
settlement of such embankment reduces the life of the
pavement comsiderably. The design Of.rigﬂ_.d struotures

such asshort span flat slab on piles of 30 years design



1ife will be used as & trial o substitute 7 to 10 years
e sankmanfs, The--incremente- oost enalysis for toth cases
w.11 be made and compareds )

(o) Service Life of Concrete Bridges in Thailand. This study
is lividod into two parts, The first one is the field
ir.x-ésfig;tion and collection of all records of some
colectod concrete tridges in Thailends Service lifs, -
traffic load and strength of conorete at .i)re-sen'l:_are_ .
studied and svalusteds The socond part is a lahoratory
study of a simlated concrete strecture nnder repetition
of lozde Tho goal of thie project im to develop the hridge
desigs 1ifa Irom the result of imraatigatibn.

3«6 Othor Resociche In addition to the resesrch projects as
described in the preceding sections, there sre other special
projects per~alning %o the loozl protlems in Thailande Some
of them ar 3 '

{a) Studls. -1 Heavy Vehicles on Hizhways,

() Corru.-itel shaet stosl beams for highway guardratls.

(o} Ue' -2 lossl materials for road meintenanoee

{3) Ue. of hamkoo ae reinforcements in waterproof ooncrete
pa.‘--. neni ' _

{e) Oor.terised design for post-tensioned prestressed

{£) stuay of sonorete strength at vé.ricus ouring times,

{g) D i n a1d performance of roadwey pavement in Thailend,

4+ FURLICATIONS:

-~ Typical ' -isturs=Daneity Curves of Some _‘_l‘ypea of 30il in
Northeas xn Prot of Thailand (Thai)

= Sandy 5i . Stal lisation Wy Using Bmlsion with Lime or
Cement ' I



= Skidding Resistence Values of Some Typss of Highweay Surfaces:
Route Noaly Section Bangkokw-Saraburi {Thai)

= Bitly Send Stabvilisation for Use as Basesourse
' = Tost Embenkment on Soft Marine Clay

- Penstration Macadam a8 & Surfece to Minimise the Refleoted
- Crack from Soil-Cement Base

~ Cotmparison of Skidding Resistance Talue# on Two Main 'I'ha.:t_
Hi@wm_;vl_i;‘th ‘J‘ario‘l_xs_ Agen '

= The Use of Fascines %o Reinforce Fill Enbankment on Very
. Soft Clay ’

- Special Report on Investigation of Thonturi-Paktho Highway

- E.onstmoﬁon of the Road on Soft Clay (Thai)

- Maintenance Cost Analysis {Thai)

= Reporte of Settlement Observations om Bénahok-sriraoha' Highway

= Special Report on the Investigation of the Dmbankment Feilure
on the Mngthong-Fotong Bighway (Thai)

~ Report on Highway Pavement Design by CER Method in Comparison
with the Benkelwan Study

= Pavement Surface Ghs:a.dteristics_ and their Skid Resistancs Valued.

- Improvement of Rosd Surface Skid Resistance ty Chip Seal Coots -
in Thailand



= 80il Consclidstion and Eh'osir._vn Control Wy Consolid 444 and
Conservex for Road Construction -

= Stability Improvement of Embankment om Very Soft Sulbeoils,

= Maintens:.oe Gcst Anslysis (Modified)
= Porformar 2 of Test Road Valing Silty Sand Stabilization ag
Bassoourss Materials, ) '

= Daflectio: Measuxement of Pavement on Soft Foundations
« Barine O -» in the Scuthern Chao Phrsya Region {Thai)

= Ueing he Bamboo as Reinforcement In Wabterproof Concrete
Paver .t {Thai)

w Mater'.zle of Construotion and ¥aterial Improvement for Low
Cost “oads in Thailand :

« Polishel Stona Values of Road Surface Aggregates in Thailand

« Low Cost Pavaemont Design in Thailand

= Traffio Charact:ristics and Road User Benefits on Bang Pa Im
Kakorn Sruw-ra Toll Highwey (Thai)’

- aéméﬁ'i Stilisation of Bome Selected Weathered Rocks

= Investi; .i:n and Preliminary Rehabilitation Design o.f
Highway “outo Nos 34y Bang Na = Baug Pakong Section
{North 'wnd Lane) (Thai)
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~ Bearing Capacity of Piles (Thai)

- IneSitu Strength and Total Stress Analysis for an Bubenkment
on Soft Foundations.

= Evaluation of Pememlsion as a Soil Stabilising Agent

~ Some Problems of Road Consiruction and Maintenance in -
Weathering Rocks in Morthern Thailand

~ in Inveatigation of Slope; Fallures in the Northern Part of
Thailand

~ Pavement Failure Bvaluatior and Corrections in Thailarnd
- Some Sources and Basic Properties of Granitic Soil in Thail:nd
- The Study of Highwsy Gonditions for Maintenance Purposes {Mu:i)

= The Highway Route 1 Maintenance Priority Study

« The Highway Route 1 Priority Study for the Purpese of Budgeting
and Method of Maintenance (Thai)

~ Strength Paremeters of Sandy Soils Stabilised with Brulsificd
Asphalt and Other Additives :

- Uzse of Spent Sulphite Liguor as a2 Dust Palliative for Unpnved
Roads

~ Pavemert Fating of Highways in Thailand

~ Design for Road Bubanknente oh Soft Foundations
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- Accident Studies on 4-lans Divided and 2-lsne Rural Primary
Highways in Thaiiand
- Compacti-» and Strength Characteristios of Granitic Boil

- Barth Elocirical Resietivity Charactoristics of Some Types
of Soil =ai Rook in Thajland

= Embankment Failures of lampang-Denchai Highway Construction
Project

- Ueirn;; Theery of Plates to Design Slab Type R_ei_nforcamen‘ﬁ of
Brid - s

= Ir -csigation Performance of Roads on Soft Foundations {Thai)

- Gectecnnicsl Aspocts of low Volume Road Design and Conmtruction
in Northeaste:m Thailand '

= Geologiocal am. Seismological Aspects of landsliden Iir:t Roxrthern
Thailand

= Bhrengtl ™. amoters of Cement Stabilised Granitic Seile by
Soil Claesification

~ Traffic .o along Bangkok Suburban Highway (Thai)

~ An Appl::-wion of Base Sheet in a Highway Hnbankment (Bang Boh
Test & 1)

= 8ett”. .. of Bridge Approach HEmbankment on Sof% Foundation
{The: : '

« Th  .anical Propertics of the Non—Woven Fabrio



= Accident Studies on Primary Highway Routes 1,2,2 and 4 (Thai)

— Special Reports on ESCAP Ihtergovezmen‘tal Meeting
Expert in 1981

~ Techniques for Mimjrlzstion of Reflection Cracking in
Asphaltic Conorete Overlays on Portland Cement Conorote
Pavements (Thai)

= Highway Accident Prevention Chmpaign in Thailand

- Evalua‘tion.of Sand Asphalt Mix as Iow Typed Surface for
Low Volume Road

‘= Stability of Beach Sand Mized with Bmulsified Asphalt and
‘Other M.ditivéa L '

- Foad Pavement Evaluation and Rehebilitation in Thailand

- Potential Use of Granitic Soil in Bead Consiruction in Thailsni

- Polished Stone Value and Some Other Properties of Clay
Aggregate Under Heat Treatment Blastfumrmace Slage, Glass

Chip and Limestone (Thai)

« The Application of Road”uaint&nance Management For District
Engineers (Thai) '

- Accident Studise on Primary Highways — Routes 31, 32, 34 and-
35 (Thai)

= Cyole Use Attitude Surveys of Cyclieis on Highways (Tha:r.)



= Priority Hating of Road Maintemance Progremme (Thai)
- Bargna - Bang Pakong Highway Improvement {Thaj)
~ Tronstone Grawvels in Eastern Thailand

« {auge Analysis and Praffic Accident Preventions on Highways
* (Thai)

~ Some Bxperiences from Bang Na~Bang Pakong Highwey Project (Thai)

= An Bvaluation of Traffic Low Enforcement Effoctivencss Case
‘Study : Highway Ho. 3 Section Chonburi -~ Pattaya

- = Deep Hole Iime Stabilimation for Unstable Clay Shale Bmbankmint

- Strength and Consolidation Characteristice of Bangkok Sunsou
et Don Muang International Auport

= Investigation of the Ex:i.stiﬁg Concrete Pavement of the Benglusl:
International Airport

—~ The Analysis of Demage and Stendard of Corrugated Sheet Stedl
Beam Highway Guapdrail (Thai) N

~ Joint-Sealant Fa:l.lurea of Concreta Pavement and Field Perforrfa.nce
Evaluation (Thai)

= Foconomic Analysis of Soil~Coment Base Gonstmct;on as Comparad
to Orushed Rock Base



- Design and Perfommance of Highway Pavement in Thailand :
Case Study for the National Highway Route No.2
Saraburi ~ Nongkhai

~ Proposed Specifications for Soll-Cement Base Construction,
in Thailand

~ Dosign, Construction and Performance of Silty Sand. Stabilized
Road Bage -

%. FUTURE EXPANSION OF RESEARCH ACTIVITIES

Acoording to the past expeﬁmce in all aspects of road planning,
desgign, conetruction, mairite.né.nce and operation, a.é well as resulis of
some na.‘b.ional and intemationai seminars in road engineering, it has
been found necessary to incresse research. activitiaa in various pharcs
of road engineoring to solve mome regional problems in the country. T
far there ie nmo institution in the country responsibie :E‘of research or
apecial studies in the field of’ road engineering, except the Road
Research Section of the Msterials and Research Division, Department of
Highways. Realising the needs of research in road engincering, the
Department of Highways has plammed to establish the Tranapert and
Road Research Céntre legally to induee more research ‘studics and. BmoTe
poasibilities of solving 'I;he common regional problema belonging to maryy
‘other departments as well as the Department of Highways. The propesel
for the establishment of a Road. Research Centre has been dra.:t‘tec_!:_mld
subeitted to éome financial institut{ons, such as the World Bank 4
with a requeet for loans for the purchase of some soientific equipmont.
-The pmposal is also submitted to some developed countries 'I;o ask
aseistance in constructmg the office building, la.baratonea and other
facilities for the new Resecarch Centre. The Depertmernt of nglwa.vs has
provided the land of sbout 20 acres (50 rais) in the Bangkgk Metropoli-
tan Area for the inatitution.



The rew Ressarch Gemter will indnos more national and internagtional
sowoperation in research advancsment in thé country and -in the region,
In addition to the research sctivities regarding thé problems of some -
governmentel institmtions, the Research Centre will ‘merve other- private
and 'semiu-govammantal secbors investigating some partiocular problems in
the form of Gontracted Research Projeno‘t_a.

In addition to research woris which are the main taty of the
Rosearch Centre some patterns of fraining, lecturing, and natiomal end
international conferemces in the fields related to transport and road
engineering will be associsted activities, induoing fec.hnology transfer
and experience exchange amongst. emgineers' and teMlogista in this
region, They will be included in the programme of the function of the
Research Centre. It is anticipated that the é.f‘orementionad activitics
will promote -the co=operation among resesrch iﬁéfitu‘bes in this part of
the world in oondnéting joint ‘resea.rdh projects. '

6« INTERNATIONAL OO~OFERATION

Ge1 Horkshop of Road Research snd Ingorma.tigh for South East Aeic.
In 1580 Mustrelian Road Research Foard in cowoperation with Road

Enginecring Assooiation of Asia and Mustralasia organized a Workshop of
Road Ressarch and Information for South Bast dsis for the firsd time in
Melbourne, Anstralias The purpose of the Workshop ie fo exchange -ideas,
information end pubtlications between national ro:ad ressarch institute in
Bouth Esst Aisis and Australasia, There a.;l'e nore thai‘n 20 dé]_.aga.tes from
10 countries and other orgenizations, namely, The World Bank, The
Permenent Internationzl Asecolation of Road Congress, Treansport and
Road Research Laboratory, ete. participating the Workshops The
Department of Highways contributed four papers regarding research
aotivities and road information center of the Départment. All the
papers oontribated to the Workshop have been published in the
Proceedings. So this Procesdings is a valuable source af infgrmation
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© about the research activities in all oountries in this region. 411
the delegates have the unenimous resclution to have the Workshop like
this is the future, At thé moment, the Department of Highwévs,is
preparing to apply for the member of this Workshope

6,2 Round Table Conference on 'i‘.i"aﬁ'sgor’t Research Centers in
Developing Countries, In 1977 Transport and Road Research Laboratory in
United Kingdom invited delegates from 15 de?éiopling oount:b:'i.els-f.o dizeuss

" about the establishment and operation of road research centers in. those
_ countries. The Mesting .is.later.]'mown as Round Table Conferencs, AlL
the delegates have the unsnimous resolut:l.on that there should ba -
cooperation between the developing ooru.ntr:.aa in planning and conduoting
~ the joint research in the future. Th 1980 Transport and Road Research
Laboratory organizéd- another Round T-a'blé Conference and there was
delogate from the Department of Highways participating the. Conference.
The member of. the meeting has set up the prierity of the probable
trangport research projects that should be conducted in varioms ocuniries.
This tends to promote the exchange of the resultes 6f investigation.

A% jhe moment the Department of nghways is applying for the membor .

of the Conference which wi.'l.l be organized onca :Ln & while in the future.

6+3 The Road Engineerinz association of sio and Australasie (REAAL).
The Road Engineoring AsSsociation of Asia and Mustralasia was formed in
1973 with the following objeotivess’

~ To promote and advance the science and practice in road

'anginee_ring and related profesgiond.

- To enocuTage commnrications between pereons charges with the
tachmical responsibility for the plennmg, design, constmct-—
don, and maintenance of roads and allied struotoress



= To obiain and diffuse among members,  information on road
ehgineering and related matter affeoting the professicn,

~ To educate and seek to improve, ertend and elevate the
technical and genmeral knowledge of members# and persons
ooncorned with road engineering,

‘= To sarve a8 a foocal point for axchange of ideas related to
road angineering.

During the past the Association organized two conferences,the
first in Bangkok (1976) and the scoond in Mangle (1978). Quite a few
enginsere from the Department of Highways paﬂiaipa.té both conferencaes,
Thers are many ressarch papers from the Department ocontributed 1o the
oconference. The Association induoced many research activities in
various phases of road éngineari.ng in the Department, The Department
oo~operatad with the issoclatlcn YW organizing the technical vislt
and stody four in Thailand, The Department is prepuring to be the
membar of this Asmociation,

The oooperation with other countries ls gemerally for the
development and resgarch expansjon. So there are many technioal and
research reporte published as o result of resaearch works at the

Depertment,

604 Jolnt Resegrch on Lateritio Soil, In 1982 a resemrch on ocement

stabilization of lateritic soil was leunched ty the ocoperation between
the Depertment of Highways, Thailand and the Publio Works Research
Institute,, Jepan, The duration of Cooperation is a two year term,

The abjectives of this project im to study about the design and
performance of lateritic soil=cement road for saerving the heavy
traffio. It is hoping that guite a mumber of information could be
obtained from this ficld research works
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645 Research Expansion under the World Bank Grant. The World

Bank allocated a funds of U7,5.$,200,000 for the Department of
Highwaye 3o purchase some new equipents for being used in resesrch
oxpansions From this amount of money, it is  expected that research
works at thg.])epa.rﬁmeht.__q_f Hiéhwayg, Thailand will be advanced
considerahly in $hd next few years, Jt is hoping that some uwnsolved
protiloms sould be clarified from thesé new equipments,
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A EVALUAPION OF TRAFFIC LAW ENFORCEMENT EFFECTIVINESS
ON MAIN HIGHWAY TN THAILAND

ty
CHAWALIT SUKHAWAN Fol, Lt. Col CHALAT KICHTHAM THONGGHAI SOMNIMITR
Chief, Traffio Enge Research Branch Folice Dept. Thailand Trensportation System
Highway Depts, Thailand : ' Research Engineér
' : Highway Dept., Thailand
ABSTRACT

The purpose end scope of this rewearch project were to
evaluate effeetiveness of traffic law enforoements on highwayse. Route
Nos 3 seotion Chonturi = Pattayn was chosen in this study. The operation
was conducted ty the Highway Police Division., Vehicle speeds and
vehioles in-wrong lane wers measured end inspeoted, Checking of driving
licences, giving written orders and fines were also operateds The :
cperation of the project, sta.t_isti'cs,. analysis, result discussion and
osonclugions were included in this report, The tenefits from this projsct
will ¢ a guilde for operating such enforcements on cther higi-iwéy and
adopted to be a nationwide campaign project in the future.

The mein findings of this sbudy were the mumber of apvidents and
saverity as well as the violators déc_reased significantly after the
prooess of mblic rela‘tiéna, vaerbal warnings and arrest,
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Road acoidents are mﬁsidered to have direct impact to the
development of the country because they considerably camse loss of lives
end properties which are valuable resources. In an atbempt to redude
road accidents, the Highway Folice Divieion which always closely
coopera:tas with the Highway Department has, therefore, launched a
praotical and effective traffic law enforcement projeot in addition to
the routine enforcement measure on main highways especially on Route
Hoe 3 and 3e

The eveluation from this etudy shows tliat the suocess of the
project in decreasing the mumbar, fatality and severity-of road
acoidents relies on thd use of efficient and effective ‘gystem of
trafi’:.c law enforcement and it should be done along with the traffid

.mg:l.naaring and fraffic safety education measures,

This study would appreciably be able to use as z guideline to
develop any road accident counterneasures. However, as rcad asoidents
are one of the very severe problems which obstruct the development of
the country, it is necessary that all the departmeﬁts mn;emad ghould
contimously play a mitusl role ky sharing views, efforte and reBOuTCes
in order o fulfil the objective of the national plan for prevmt:l.on
and control of road traffic accidents,

The purpose mnd scope of thie researoh project were tc evaluake
effectiveness of traffic law enforoements on highways. Route No. 3
section Chonburi - Patbaya was chosen in this study.  The operation
wes oconducted ty the Highwsy Police ﬁiﬁ_isipn'. ~Vehisle mpeeds and
" vehicles in wrong lane wé:i‘re'mea.snred' and inspecteds. Checking of
dr:l.vms licencen, giving written order and fines were also operated,
The operation of the project, statistigs, enalysis, result discussion
and conclusmns were irncluded in this report.. The btonefits fmm this
pmaec‘t will be a gnide for opera‘bmg such enforcements on other '
.highwaqya and adepted to be a nationwide campaigm project in the futura,

The main findings of this study were the mumber of accidents
ané. severity as well as the vielators decreased significantly after
the process of pellic relations, verbal warnings and arrests =
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INTRODICT ION

Probl ema

Tn 1978, only in the Highway Police responsible arca, there wers
st least, 3,964 road acoidents occurred, neméing 2,983 fatalities and
6,657 injuries, This proklem iz considered to have direct impact to
the development of the country because road accidents cause loss of
lives and properties uh:_i.gh are valuable resources of the nation.

With the responeibility to maintain public safety on highway, the
Highway Police Division, in an attempt to -fight against the- fatelity
and eeverity from road aocideh‘ts, therefore, lmunched a systematic
traffic law enforoement project on highway Fo. 3 and.34 from Beng Na
to Patteys in additien to the routine law enforcement measure.

This projeot was determined, as 8pilot project, to control road users®
" behaviour hy uaing an offective and efficient law en:t’oroémep‘ﬁ system.

Objectives, Scope and Fxpected Baﬂé;ﬁ_‘i‘ta of the Ressarch Project .

. The objaotive and Scope of this research project were to evaluate
effectivenass of traffio law enforcement on highways Wy choosing the
operation of the Highwsy Police Division on main Highway Route No. 3
section Chonhiri = Patéaya during 1979 — 198C. Vehicle speeds and
driving vehicles  in wrong lane were measured end inspasted as well as
chacking of driving licénoes, giving written orders and fines were aleo
operéted_. The major benefits fro:.n thie operation were the decrease in
both mumbers snd severity of traffic sccidents and the traffic laws have
baen more respected Wy road usersi The expected benefits from thim
study will be a guide to the concerned Depariments %o contime such
the operation with more effectiveness and success,



THE OPERATICN OF THE FROJECT

= Publicity of traffic safety campaign urging read users to
oo_—opers_;_t_e with law enforeers ly following traffie
régulations and helping each other in the use of highwéars. :

- Implementation of strict and contimous traffic law enforcement,
hy arresting those who vioXate or do not ocemply with the
- traffic regulations, setting up a fair fining system to the
: possitle maximum, 'mspenii:lng the verbal warning syetem in
. Iérder to provide a fair treaf to all road users.

~ Improvement of law enforceiient persomnel Yy giving them
more traffic regulation hackgromid, some new techniques and
tactios in enforcement in order %o make.them ahle to aild up
& better understanding with road users and 'alao ‘able to
conduct their. duties to the maximam éfficiency posaitle,

It is stressed thak the suopess of this project is based on-

the mutual co-operation and better understanding between

road usare and law enforcers.

Chosen Route for the Researv.. Study

" Route Noi '3 (Bang Na = Trart) section Chonluri w Pattays was
choses for this research study, This ie four-lane divided main highway
from-the capital to the east of the country. Thé surface width of each
direction is 7.00 metres and paved with limestone asphaltic concrete.
The 4raffic volume in 1980 was approximately 15,000 vpde About 30
. percent were heavy tuses and trucks. -

This section was chosen ‘for the study because the procedures and
all types of data collascted hy the Highwsy Police Division were rather
perfect. The high aceident oocurrence was the other reason that why
this portion of tha Roubte No, 3 was selected.



It was noticoed thet the other mestion of this main highway such as
Pang Na = Bang Pakong{on Route No. 34) wes improving 1o e a divided
highway during this study tut the Chonluri = Pattays had been perfectly
constrictod '“b'af'c':re, 80 the data used in the analysis was not effec’té‘_d bovs
the constmotion." '

Sieps ang Dataila in the Pro]eo't Ogara.tion
- The Project. began in Apml 1979.

~ Dyring the pericd of January to March 1979, publicity of Traffic
safety cempaign through all types of mass media, was widely lamnched in
the operational area, in order to publicize traffio safely eduagtion
to road users, #nd also to warh-them of 'a strict and contimmous arrest -
for traffic viclators from April.

~ During the mahlic relations pericd, Verbal warnings were
used Yo warn traffio viola‘bofs. . ' .

- After the campaigm, the a.rrest of traffic violators Were
strictly and seriously sonducted l:ur the Higliway Folice Division. ‘The
pro;jao'h, a.t that time, wa.s stressed on arresting those who dida't drive
on the left of the madwaar. And. after April 1980, the arrest of - v:l.olateru i
d.riving above maximamzpeed limit began to be implememteds -

~ After boing arrested, violator would be told the mistake he
" had done, ‘The.driving licanoe would be chacked and kept Yy the highway
bolice officer. The violator would reseive the written order and he
could pay a f_:i.:ie_ and wotla.ld receive his driving lincence baok either I‘e_a.t

# pocording to section 34 of the Land 'I'raﬁ’w Oct 1979, a driver must drive
in the outtermost left lane, except :=
{1) There is obetructicn or traffic is closed on the lefthand side »¢
the roadway.
(2) The roadway is presoribed ty the traffic officers as onewsy
roadway
(3) It is necessary to enter the correct lane when approaching a
 Junction. .
(4) When about to overtake another vehicle,
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the Highwey Police Station in the project area or at the Sab=Divieion
3, Bighway Police Division Headquarters in Bangkok within 7 days.

ACCIDENT STATISTICS, ADT, NUMBER CF ARRESTED VIOLATORS AND FINES

Table 1 Accident Statistios and ADT on Highway Route No, 3 {seoticn)
Chonuri = Pattaya) .

Year . . ,
Tten ~ | 1978 1979 1980
Mumber of accidente 334 o7 ‘ ?1;;_39
Number of fatalities 88 13 66
Nunber of injuries 344 316 213
ADT 14,380 " 15,740 | 154044

* Spurce : Highway Police Division

Tavle 2 Statistics of Nunber of Arrested Vicolators and Number of
Reported and Fined Vioclators *

Year | No. of Arrested Violators
—- Note
Month 1979 1980
Jan, Publioc Ser— | 305 = In 1979 mumber of
vioes & Publio
Fabe Relstions 204 reported and fined
Mar. | _Period : 198, violators were 1,020
Apr, 115 352 (6405 %)
Kaye 150 508 ) -
Jun, 175 © 586 = In 1960, mmber of
Jul, 192 316 .
Mg 180 211 reported and fined
Sep. 125 310 violators wers 2,739 !
Oota 112 225 - i
Novs . 252 218 (162 %)
mc. 280 230
Toteal . 1,581 ~ 13,663

* Source : Highway Police Division
" #% From May 1980, the mumber of arrested violaiors on driving over
maximum speed limit were inocluded,



From Table 1 the accident statistics on Highway Route No. 3
(Seotion Chonbturi = Pattaya) obtained from the Highway Police Division
wera compared ba‘tween the year 1978, 1979 and 1980, The results showed
the reduetion of the number of accidents in 1979 and 1980 compared with
1978 (year before the project was implementsd), The mumber of injuries
elsc graduslly deorsased from the yesr 1978, The mumber of fatalities
increased in 1979 and then decreased in 1980. The average daily itraffic
in these 3 years were alsc shown in this Tsbla)

Table 2 showed the mumber of armesked violators on this highway
section ly wonths in the year 1979 end 1980, The ni:.mber of fined
viclators were also shown in this Tables In ‘addition, the mumber of
artested violators driving over speed limit from May 1980 were. also
11lustrated.

DISCUSSION AND RECOMMENDATIONS

Traffic Law Enforcemant

= Traffic law enforcers must be developed in order to @
= have sound knowledge on traffic regulations.
= underetand the nature of the problems,
-~ be able to make fair decision in arresting violators.

The operation mast be strictly and sontimiously conducteds

Adequate mempower, oguipment and udget play important rele in
achieving the poesibility and ‘siccesa of the projecty

Revision, control and evaluation of the pro jeot a.re- fully necessary.
Suspending of all types of privilege ie, verbal warning instead of

arrest or fine etc.

= Law enforcers must honestly and seriously conduct their duties.



Trafiic Enginesring
Dismaslon and recommendstions on tra.ff:.c angmeer:l.ng po:l.nt af viow are

- A.ooident d.a.‘ba oollections and datails should be more precise and
perfeot in order that thew oan be’ oompletaly eva.luaxad.

= Chack points -shculd e 1qca.te_d__ ‘_w;l,i__:hout, disturbing traffic Flows:

- Stafistical evaluation should be made both.the mumber of seoidents
and severity in order to know the sigmificance of aco:l.dent rednct:.on.

- Equipment used mist be accurats and reliatle,

- foourate pavement structure must he designed so tha'h tha "slow Lane"
or the "left lane® will not be destroyed before the design life,

= The resuzlts from traffio emgineermg poiut of view should be a guide
for operating and evaluating enfqrcemant effectivemess ‘on other -
highways,

Othags

~ Urging road users to participate in the traf‘f:.o sducation and law
enforoement programs is, traffic voluntee:-s oorps etoy

= 4 static law enforoement policy mist be set up in ordg¢r to treat all
Toadusers with the -same measure, for example, a find for the first
viclation of the same.charge shonrld be the same for all viola'tors.

- Ezelucl:.ng the a.rrest of tra.ff:l.c vTiolators, traffic safety catnpai@
met be mplamen-hed in ordar to rednce the mumber cf violators.

Collsoction and analyais: of vioclator response should be done in order .
to study their attitude and behaviour,

Promotion of 'traffm ‘safety edncation programs to piblic of all levels
muat be conduoted to create a mtual reeponsibility %o the socie‘ty.
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CONCLUSIONS

From this study, the main conelusions can be drawn as follows 3
- The mccess of this law enforcement project shows that the use of
efficient and effective system of law enforcement can result the
deorease in the number, fatality and severity of road socidenta.
= The efficiency and effectivensss of this law enforoement projeot
rely on & i
= Adequacy of manpower, equipment and tdget.
=~ Co = operation of road users.
= Parfeotion of roasd condition suoh as markings, roughness on lefi
lane end position of oheck points,
= Using of responsille and competent law enforcerss
= Buepending of all types of privilege. -
~ Striot and contimuous cperation of the project.
= Contimatty of revision, control and evaluation of 'l'.ha projeots
- Publioity of traffic safely education and traffic regulatio?s-

However, it can alse be concluded that :

~ Due to the limited supply of resources this projeot seems to be
applivable only for a short — time periode Or it can be said that
this project is suitable only for belng a temporary countermessure
against road scoidents, '

= Boceuse of the limitation of resouroes, espesially in d.svelopmg
countries, this project oan hardly be conducted throughout the
sountry nt the same time. A partially'ani oocasionally opersted

~ projeot on main highways or in major arves will be more relevents
~ For a long = term road accident prevention, traffic safety education
to 211 leveis of road users is still favorably recommended, But it '
should be done slong with the traffic enginearing and. law enforgcement
MeasuTeB,

~ This type of campaign should not only be eupported Ly the Eigh.ww
Police Division and some other concernad Departments tut alzo up to
the governmentsl level.
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