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FREFACE

Construction end meintenance cost of rosds in the
mountainouws ares is usunlly high in comparison with the roads in
other conditiones A high percembtage of the roads in ‘I‘ha.i.'l.and. ara
constructed in the typical area since many parts of the cowrtry are
mountainous, especiaily the morth, end the west, One of the main
:f‘aﬁ'aors that ré.iaa up the ocowls ia the ccourance of slope failures
dyring and after the construotion, The cause of failure can be due
-to the lack of knowledge aboul some epecial characteristios of the
mountains in the local areas, The dopartment of higlways im trying
t6 reduce the high expenditure rate YWy pubting wore details in the

~work and, in the conmequence, urging more research in this fisld,
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EBBANKMENT IPAILURES OF

LAMPANG - DENCHAY HIGRAY CONSTRUCTIDN FROJECT

L B B B

ABETRACT _

During the constn&éfion of the Lampang — Denchei highw;ay, pettlemant
_ apd oracks were found at seven éortinns oi_‘ the road embaniment .
Iwhich wag lifted un to the subbase course, The phenomenan oceur

after a nerfed ﬁf rain in the rainy season of the year 1973,

bome Inveotigabione were dona and the conclvsion scan be drawn from

the Imvestigotion resmalt that the ocourance is__d:ue to lacking of

the pr;)"aection r:;sl"uem and unadequacy of the drainege system at thoase

wortlons of the road embarkment wl_lioh are locate ot the gtream valley
and composed of non plastic soils, From the condusion, the .d.aaign
for correction can be done by assighing proper protection é;ystem;

and the prouvnd ond smuwface water &rainage sysloms,

CENERAL ROCECROULD AND THE TNVESTIGATION

The composer was eopigned to invesiigote aﬁd nake a des:f.gn o prom
vont the embankment {uvilure of some locatione on the Lampsng - Depe-
chai hislway oon;s'hnlo'tion_ projoct, The construction of the higlway
was on the process uwp to the finisllzed base or subbase coursc, If |
wa.ﬁ Found aftor o x‘aixx?' period that ai soms locations a.mr‘tion of

the ambankment settled. OCracks were found on the top of the



enyankment. The investigation was done and it was found that at
leest saven locations were in the sovers condition. Thoso 100&1;101_11.3
are at the stations 344900, 35+576, 36+765, 3B+718, 38+852, 40+242.5.
and. 4141 64y They are at tho mountains valley where the rushing siream

of water ueod o flows through. Part of the water opn flow through

the road embankment by a circular pipe which is burried appoximately

at the midheight of the embarkment, Tho embanlonent scil is a well

graded soil which falls mainly in the clams of silt and sands The

small particles part i= s.ipééted. to be nomplagtic, It is then also
expectod that the soil will have high ?emaa'bil'tity end will have strenge

th rednction ss subjected to the wabter, Tt was finally concluded that

feilures are mainly due %o the desiruciion of the embankment soil st

rength Wy the seeping mund water during the roiny period, With the
eilty send e_m‘nazﬂ_cment, 'l'.hc_wa:ter oan seop through the em'bamanenf with
in ghort period of time, destroying the soil mirength, cepecially at .
the vicinity of‘ sho toe slope, ‘__a.ﬁd pﬁshling"hhe embankment to move un-
der the low resisting at the embanlment base, With the movement of
the embonkmend mcss, tenslon cracks wile indrced on the top surfaoce.

It im esnected that scverc damage will cccour at the 1oca‘t:'i.on3 if thoy

are left to face with another period of rains,

PRINCIFLE OF DESIGN

There are meny weys %o desimm for the improvemenis Only the one that
iz lese in cost is introduced here. The urinciple ?or the designing
is to prevent the woter to seep irto the embankment, Preventing the

water to get into the embavkment can keep the soil in the dry stole.



A% éry state the soil under the high burden pressure is very sirong

and a‘trong emught to reagist the 1a.tera1 water pregsore, To prevent
' ..'l:he wa‘ter seaping :l.n‘to the ambamunen-h the proper protection and dra.inu
ege system should 'ba provided in the sensi‘tive ‘aréa, In the depign,
the high pla.st:.o soils and 'tha clay soil with greesing are used to
protect the murface water and the irench of the high plastic eoil ie
~ used to prevent ihe ground water to Seep into the embankment. Scouring
.o.'f t]}g toe elope is protected by the R/G slab protection or the énmpeti
rockm, The side ditch, gutter cr spillway and shoulder curd are assigued.
- '__.a‘t the proper locations for the surface drainage system, For the pur=-
-'pase of sseisting the snibdraiﬁ, age layar {or layers) of sand - rocks .
is pz;ovid.ed at the tail - water siope, Repairing -c»f t_he exisﬁng RfC
orosg - dra:h_l pipe at the jointe is remuired ‘tc_ prevent leakage of
water into the embankment, At 8ome Jocations the pipe is coxllsiderad

to be fi.ncapa‘ble for the drainage, It ia then replaced by a bigger one,

MAIL OF EACH STATION

~ Station 34860 — 34,1920. (Figs. 1a and 1b). Tho shation shows
orack and settlement st the right hand side of ‘the embankment, The pore
tion of the embamﬁnmtia at thé stream woy, and it is expected to e
affected by the 1_33.1'4.‘ of water that can not get fnto the CIOBE - pipe
énd seep through, Reduc‘l;ioﬁ of the soil strength and the éeepaga force
 indnoe the movement of the embankment, The improvement is .ﬁoposed by
Ireoompaq'bing the top part of the embankment to the depth of about ome
meter to eliminate the crack, covering the side slops surfaces to pre=

vent the water seeping into the embeziment, covering the ground area of



- -

the high water side introduce the sediment pond, repairing the joints
of thie original pipes, and the gubter to carry the water from the
outlet end of 4he pipe swoy from the foe slope. &t this location the

protecfion i= not so tight since the amount of the flow is expecied

'
o

to be low,

~ Sation: 354576 (Fige. 2a and 2b). Thie locaiion seams to be the
most diffianlt one for nnprovmg zince the pmblem is due to the deep
under ground wa‘bor and the height of the ewmbeankment which is very high,
about 14 meters. I‘_t is found from the investigation that the blg ores
of the mountaina volleye was filled up to ab;au't half of‘ the ‘I:o'bai (= o
bankment height and. the, filled meterials is rock a.nd gra:rmlar soils
which is highly pmnea.ble a.nd ecan be a water oollec?.or. ‘T4 ig aleo
found that the or:.gna,l drain ~ pipos is not oapabla for the cross drain~ -
ego and partly deamaged. The sause of the em'banlment mvemen‘b, forming
cracks oonsequently, is expected to be due to the seepage of the water
in the collactor Shrough the mbmﬂﬁnent. In the design, the plastic
so0il %rench at the left hand B:Lde ig used to prevent the aeaping water,
| Both aides of the Elppes are protected by the olay and grassing, A
new pipe. is_é.‘asigniad at =snother location -to reduce the distance of the
_outlet Flowe A layer of sand ~ vock is Tecommend ot the tail eids o
ellow free flow of the under ground weter that may lesk through The
#0il trench, Rescompaction of the embankment is Tecommened only for

the top one meter lsyer only.



= Stotion 36+785 (Figs. 3a and 3b), A% this looabion the movement is
expected to Le mainly caused by the softenning and scouring at the toe
slope of the right sﬂe of the embanktgan'&. Seepage of the Water through
the embankment is an addi‘ilsional coupes Praventing of the meeping water
is also done by »rotecting the side slopes, in'b_ro@lc'mg 136.5.!!191'1‘& pond -
and recommending for repairing of the pipe jcintss, To prevent the wof-
'.‘,e:ming and socouring of the ‘.’eoe slope, the émb_ankmexrb goil ¥ the toe is
rep]ta'.ced-__l?y 'bhe- plagtic goil aggregate, and covored with clay = grassiné
a.;zda izyor of big rockss The top of 'Bha- ebeokment ia recompacied to

eliminate crack and to level 3% up.

;-S-ﬁa'!:ions 38+718 (Figs, 4a and 4b).and 38+852 (Pigs. 5a and 5b),
The two locations ars girdlar in naﬁra. Cracks and setilement were found
ot the pordion ﬁf the embariment acress the valley. Only at the stabion
38!-713, the oireular pi;.;e is rained up sbove the orignal ground and the |
loft hend pide is Filled with a berm éﬂbazﬂcmen'h. ¥ith these sihchstions
an aount of wc;kéz- w:lil caught at the left esids of ‘l'.l_me embarkment. The
design iz also .qi:nilar t6 those proviously mentioned. The oniy difference
hetweon the two G'batiﬁii is the sand._-‘ mci: lsyer at the tos of the fop m-
i.ope asgigmed at the station 38+718, The sand ~ rock lé&er ig used to
catch _the amall smouwnt _of‘ wator that msy be oble seep fram the stored

water at left side of the embanikment.
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- Station 40+242.5 (Pigss 6a and 6b), This looation is similar to

the Isrl:a‘i'.ior.l 38+718, Only the amount of mbored water is greater and the

tce Bio;';:e at the right hand side can be s_oﬂemed and sooured by the sttoched
. water way, The toe slope material is %hen repimed and. cavered witk big
rock, The gut‘l;.er persented in the drafting is 'i:‘fm existing onc, and it

should be avoid Trom any disturbances,

;- Station 471+164. (Figs-. 72 and Tb)e ¥t waa found during the investis-
getion that at thim etetion the movement of the embankment cmused severs
.demage_ 4o the zight si&e of tha. arbeniment, Recompaetion of the side is
then aspignoed in the form of the step benching proceés as shown in the
drafiing. The R/C e1ak protection at the toe of the RES slope will be
able %o pro"aec‘!: -‘;‘.he savers damage from the mshi_.n.g water in the a.ttéched
s“..reém élxgnnel. The other asaignme;n'bs for the looaiion are upged fr;u- the
: 'i:urposas that are 'Billnilar to those previously mentioned.

SUMMARY AND COLGLUSION, '

¥ can be sumnerieed and oonéluded'aa the following:

1. During the construction of the meang'; Denchai Mighway and
af‘ter' a rainy perdiody bra.o]f.'é and s?'b'l:iem@n'!irie‘!éiihlf?hpd at a.:.bou'b T Yocam
tioms, iei stations 344500, 354576, 3€+T85, 3B+718; 38+852; 40+242,5 and
4141644

2, After a visual in vestigation the canse of the ocqurance ocan be
eptimated and concluded that all the portions of the zoed are located et
_ +ho mountains velley whare the stream channel is possing throughis
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Since the embankment materiais are gramlated and nonplastic.with the
1ack of the proper protection and drainage mystems, par’ of -the water
_can seep into the ambankment redncing $he matorial strength and pushing
tho embankment to move, The movemerd t:aﬁses the cracks and the seltles

mente

‘ 3, The design for failire prevenﬁon wag introduoed. for the locat=

ions under the prineiple that by keeping the embankment materials in the

' dry stote the embankmermt will be able to resisy the lateral movmyeﬁ": ine
“dnoed hy the natursl disturbances, As presented in the drafting, the
pz;otcc‘tion and 'bﬁe drainage systeme are asgigned to prevent the wai“.ef

seeping into the road ?znmenent, The detail of asslgnment for each lo-—

oation im.not the mome, since the remiremente are different,
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Fig.6 b
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Title

" Kbstract

PR /P

Visharn Poopath
Embankment i‘ailures_ of Lampang-Denchai Highway Construction
Project

During the construction of the Lampeng Denchai highway,
settlement and crecks were found at seven portions of the road
embankment which was lifted up to the subbase course. The
phencmenon occur after a period of rain in the rainy season

of the year 1978. Some investigations were deme and the _
concluzion can be drawn from the inveatigation result that the
occuranse is due to lacking of the protection system and un-
adequrcy of the drainage system at those portions of the road
ettbankment which are locate at the atream velley and composed
of non plastio soils, From the conclusion, the design for
correstion cen be dene by assigning proper protection system,
armd the ground and surfsce water drainage systems.
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