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Abstrak

Perfeyniramngsn  dan  kondisr  inrasinkiur  khwsosnya jalan  sangal  mengntukan
perkembangan dan. sksesibilfas sualy doerah,  Pada degrah yang seding tumbuh
bevkembang sapedli kabupslen Bulon Liara diriang faly Molas haman Eendaraan Ndak begiu
berat dan padaf, pembangunan falan yang sesuai dengan jenis dan syaral spesiicas! Umim
Bina Margs yanyg adid sasl iy agek soll ke dan digandang surang Tesal uriok
diterapkan, Jalan parms sefalan-ulara pulay Sulon adelah jalan utarms satu-safuiya yoang
menghibungan kabupaten Bulon dangan kabupaten Bulon Utara, yang  liap harinya
medayan lah liilas Kirang dan 100 Kendargan. Bardasarkan vollind lalu inlas vang
difayaninya, fipe falan yang cogok adalah jalan lanah, tefapl karena sahagian bezar rsas
jalan i meiiniast hufan befanfara yang sangad etah dan Terelsk pada dasrah dengan
ketembaban yang yang Nepg! selivegpa jalan tanalt Gkan cepar sekal mengalzmi kerusakan,
Ol zebab fu, pamiifian falan dengan labura all, paity Laple Panclrasi MacAdam, ehip
szal, cape s=al alaupun oftn seal adala T penis jalan yang dapat pdh.  NMamun
karena sulifnya mendapsikan ﬂg.regr sgregal pecah, Npe-dips jalan infpun sl

dart keramy ekanamis ik [furﬂrr khususnya oi kebupaien Buton Ulera.
Butir sean ania ali’mmm Litara sedl pang telaly dikembangpkan sefak [hon
2008, Kansfruk dibusl dengan mengguiekan sgregal Ioksl [zubsiandard)
wkiyan maksim h dengan lenpa memperhaliian gradasinya dan azbufon buti
sobagal pangikal p Gaglan ofasmya Tuhsan ind bertifvan  woful mengeveluas kingra
bt seal pada jalan poros sedatan-utars plilay Bulon vang lelah melayand laie ntas sefak
fahun 2008, 2000 dan 2070, Safam iy juge baruvan unfuk menenbukan jenis dan proporst
ashidton yamg dapal digunakan  dalam pembustannya. Dan hlizan mi gdapat dizimptitkan
bahwa buhur seal setebal 1T em dengan menggunakan asbuton bullr BE0I0 sebagai lapis

pemutup . dapal difsdiken sebipad alfermallf lefmolesy fmlan tarpenidfun uefek lake fotes
remdah (fow volurme paved road).

Kata Kunci . Agregat Iokal substandar, asbulon b, bilir sea, Bulon Utara

Abstract

The devedopment and condilion of mfrasiruches, padicnanly roads and accessibily Wil
deferming the devalopment of an area. In the growing areas ke North Buton district whers
daly fraffic iz not so high and heavy, cansfruchion of rosd in accordanca with the lypes and
Bina Marga's currently specifications is rather diffficult and 13 seen as iess appropriste fo be
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appied South-north road coyridar of Befan iskand (s the only one mam road whith is conac
district of Buton and North Bulon  This mad sarves daily fafic of less than 100 vehimiss.
Based on the volume of faffic served, the hvpe of road suited fo fhat iz 2 dift road. but
because this mad mainly through & very dense jungle and are located in areas with high
hurmidtty a0 that the dirt road will be quickly demaged, Therefore, the ssiection of the seal
road, such as penetration MacAdam, chip seal cape seal or olta seal are alemative lppes of
road thal can he chosen, However, due to the dificully of geffing & slandard and crushing
aggreqgate, even lhese moad am ol and fess economiical o conshiel, Buler Seal i he
abbrewiafion of Novth Bulon seals thal have been developed since 2008, Bulur seal i3 mads
uaing incal aggregare (substandarm) with Jdnch maximum siee egamliess of the gradafion
and grained asbifon a5 a bindér af the fop. This paper aims lo evalusle the peformance of
budur seal on the scuth-north mad camdor of Biton istand wiuch have been opened o fraffic
snoe 2008, 2009 and 2070, B also aims to determing the lype and propodion grained
asbuian that can e used for hat I carr be conciuded from Wi paoor thal 17 cm of butur
zeals with grafmed asiulon of B5030 as a lopping layer can ba used az an allernathe
technalogy of fow valume paved roomds,

Kepwordls © Substandard local agregate, grad ashutar, bitur seal Morlh Bufaon

I. BACKGROUND

The developmen! and condition of infrastructure, particularly rosds and sccessibiity will
determing ihe development of an area. Tha sccessibility and aconomic development of g
region |z strongly Infuanced by fhe availabilily and road condifions, Rosd constroction
should be able o sccommodate the raffic load and ot susceplible to environmantal
influences, Therefore, in the general specificatiops of Bina Marga. type of construction and
properies of the materlais used in road am reduind and must ba most be mat
interm of parformance shd durabiliy,

%"ﬁ where daily iraffic jg not o high and heavy,

road constroction ga's cumently specificatons 9 rather difficull to be

applied. This k= d enng, fhe first is ha lmiled bedget |n ropd construction, and

tha secand ﬁved road i Bing Marga's the apecification B over design o
i

I the growing aress lika N

sccommodate the exi frafiic in this anea.

South-north road corridor of Buton island is the only one main road which & connected to
disinct of Bulon and Norh Buion. This road accomodate daily irafiic of less than 100
wehickzs, According to Yamin (2010), based on the [raffic volume, the suilabis bpe of road
is & unpaved road, Bul noted thal corrldor Buton road located In areas with high humddity,
Ihe seleclion of unpaved roads i not appropsiate, because unpaved road |5 very sensiiive 1o
water and can not be built by using soll that has a high plasticily values. In Figurd 1 s shown
the condition of unpaved roads on the Bulon island which only as a corfridor of Buton
connected disirict of Buton and Norh Buton.

For low trafiic conditions and the envircnmeni with humidity and high rainfall, the selection
af the road using seal, |e Layer of MacAdam's Penetralion, chip seal, cape seal or otla seal
Is an afternative of paved road type. However, the apfication of MacAdam’s Penetration laysr
[LPMA) reguires good quality of coarse aggregste and fine aggregate, mesnwhile chip seal
and cape seal meguire the use of single size asggregate with excelient quality snd guilte
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madem sguipment. These types of road are less economical 1o be applied on fhe Buton
isiand becatsa of some reasons such as the lack of availsbility of aggregate that meets the
desired requirements and lack of avallability of equipment for asphalt distributor and chip
spraader. The oita seal requires aggregate used in road pavement is nol strict as chip seal
requiremenis, howsver the gradation of aggregate must be fulfilment of the requied
gradation and this job need the use of asphalt distributar. The lack of availahilty of a stone
crusher is one of problems fo apply LPMA, chip seal, ¢cape seal or oita seai on Buton tland

Figure 1. Road Condition of Unpaved Road on Moth-South Corridor of Butsn feland

Rasulting from thesa prablama and the needs for good ead conditons, in 2008 perfomed
breakthrough by modilying  and collaborating LPMA, olia soal and cspe s=al become a new
tvpe of seal named as butur seal Bune seal & abbreviafion of 'Bufon Ulars seal.
Construction butur ssal mads using local spgreaate (eubstandand) with 3-inch maxemum size
with regargisss the gradation, compacied, given asbuton grainad and  kay aggregatas fhen
recompacied. To provide a good indtisd boun iof 1o spreading grained ashuton over a
layer of dense aggiegate, mital bound @ uid asphall or asphalt emutsion must be
applied first

This objeciive ihi %mﬂm’m the perfformance butur seal on the. soudh-nodh
h "

commidor road of was buill in 208, 2008 and 2010 and ko defermine the
fype and as ion that can be weed in road construction. Expected by this stud)
tahd the Bldur seal used] Bs an altemalive bechnology of paved Rosd for low raffic
waldmaa,

. REFERENCES
2.4. MacAdam's Penetration

MacAdam's Penstration (LPMA) Is the layer that made by using the main aggregate with a
relatively uniform gradation and key aggregate. Before spreading key aggregata, mamn
eggregate should be spread out with a thickness is approximately twice of tha langes!
apgregate sire and compacted by vibraling roller thel obiained 7528 thicker than
uncompacted thickness. Then asphalt is spread on top of aggregale and then spraad out
key aggregale and compacted again by uaing vibrating rofler and continued by tyred roller
thal resulling strong and quite Imperrneabls LPMA. LPMA very effectively used on road that
serve & daily traffic voluma betwean 25-400 vehichas per day (Yamin, 2010).
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Dharsana (2010) attempl a further development of the LPMA bw Introducing tha LPMA, -
Aabuton (LPMAA), This development i onfy focused on the use of grained ashuton az a
sUbstitute asphall as a binder in LMPA, LPMAA mads using compacted main aggregate that
given gramed asbuton BS0M0 on the top of I, key sogregste snd be continued with
provision of grained asbidon BE/30 and compacted, Before spread out graimed asbuton on
the eampacted of main aggregate layer, a initial bounding splied first using a lquid asphalt
of asphall emulsion first, &5 well as on the lock aggregate. The objective of Initial bound is
to assist the formation of good bound between the aggregale with grained asbuton. Based
on experiments (Dharsana, 2010), good LPMAA (Figure 2) can be produced by using 0.3
kpim2 of the milial bound ({residue} on the main aggregate and 0.2 kg/m2 on tha key
aggregate. Meamahile for grained ashuton B50/30 can be spread out on main aggregate is
about 10 kgim2 and 12 K/ fof Kay aggregats,

Figure 2, LPMAA after One Year Asbuton in Senvice

o\

2.2, Chip Seal

Chig seal & & lay p f d by adding & single leyer of chipping {Figura 3).
Providing asphalt n be-dona sevarsl mas times with lechaiguas and suits
chip size with d of chip seal The use of chip seals is o give a cover layer in

foundation kayer a mg a durabe layer | with adequala slip resistance in the asphalt
layer (Edmund, 2008), In some counirizs, chip seal ks also known a3 surfaca ireaiment,
surface dressing or spray seal In Indonesia, m the Bma Marga's General Specifications
{DOPU, 2007}, the kind of works that it can b categorized as chip seal are Buriy and Borda.

b T

o i A Y

T =

Figure 3, Ifuairation of Single and Double Chip Saal
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For chip seal, typical size of the chips that are used commonly is 7, 10, 14, 16 and 20 mm;
Far double chip seal, comparison of firat and sscond chip size nommally s 1. 2 Chip spread
directly above the road pavament wilhouwt or with precoating (precoafing chips) first by wsing
1.08% - 1.76% asphalt smulskon (Yamin, 2008}, Whereas type of asphalt used cen be ailher
ordinary asphalt, Polymer Moditled Bitumen (PM8) or Palymer Modified Emulsion (PME].
Same of the additives can also be used o enhance the adhesion like aming, damine,
magaméne or belamine

Chip s=als can be used 85 8 cover layer on foundstion tayer sither in the torm gravel bass,
crughed bass, cememed base or substandard nstural base (Waltst, 2008). According 1o
Lance (2008}, one of the fundamental factors Ihal delerming ihe success of chip seal that
spraad on top of unbound foundation lver is strengih and stability of the foundation kayer
iisell. [Fthe chip seal will be inslalled on lop of unbound foundation layers, o produce a good
performanes, the density of the foundation lswer must reach 102% densily of standard
tabaratory (Brece, 2008).

2.3. Cape Seal

The furlher development of the chip seal is a cape seal as shown in Figure 4. Cape seal 15 8
chip seal combined with the slurry seal, Cape seal was fest developed In South Africa and
now are widely used in Ausltralis end USA. Cape ssal i a laver of slurry on a single chip
sasl veork. Slurry can be appled afted 2 or 3 days of the chip seal work was completed Tha
putrpase of the slurry distributlon |8 (@ improve the chip seal performance whera the presance
of this slurry, the aggregate {chip) in chip seal will be more strongly attached, morease the
Imparmeablity layer of chip seal and besides (hal the performance, dursbility and
appearance of the chip seal wil ko exhibd better 1| should be nofed that in capa seal,
chip seal and shirry saal is & whole layer thal should nol be separated from one apoiher and
durability of the cape seal k& determined by the slomy amd the meberials used n the
manufacture of sluey. (Clawton, 2004)

Floure 4, [llusfration Cape Saal

Cape seal can be used in area whan shurry seal can ned repair the damage of ruthng or
cormegation an the existing road, According fo Cambell (1977), the use of cape seal for roads
that sarve the heavy traffic with 500 vehicles [ ane / day gave a good perdormance up fo the
age hetwasn 7-10 years. The Damages cormmonty occur in cape s2al are bleeding and
shoving, other damages such as cracking and rutting are rasely found on the cape seal
(Mansour et gl 1098),

24. Dtta Seal

Another type of scal that effective in ferms of cost and it can be uaed for all condilions g the
oita seal Otfta seal as shown Figure 5 s one of the types of seals that made using
continuousky graded aggregate, open graded and low viscosity asphalt with greater guantity
and compactad (Charles, 1890}, As a rasult of process.of compaction and traffic, asphall will
move up and binding the aggregate. With resulting the strenglh of the ofta seal will be
genarated by asphatt abiiity 1o bind the aggregate and intarlocking between the aggregates
thamselves, This is the main basic different between ofia =eal with a chip seal, where the
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strength of the chip seal s only depends on high asphall viscosity ablity to bind spread chip
above.
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Figure 5. lllustration of Skngle and Double Dita Saal

CHta seal may be placed on top of almost all type of foundation or on 1op of the old asphalt
layer. The experience in Nonway and Kenya (Charles, 1959 shown that the Otta s=al a1l
give satisfactory performance when placed in the top layers of cld asphait with Bengkiemen
Bearmn deflecton valies above 1 25 mm

Dita seals can provide good performance even thaugh using lower quality aggregates, elthar
in terms of shape, strength, kexture or matenal with a bigh content of fie particles (1P <10).
However, oifa seal will provide thae best perormance when waed aggregate contaning af
least 30% crushing of non-plastic apgregates.

Tao get a good bound, asphalt that used for ofta seals must hava ow viscosiry, |2 saphei
pan 2040, MC-800 or MT-3000, Ligquid asphall of 5T type may pot be ussd for ihe ofta s,
becausse { kas cuming process lakes @ long time. Asphall-emulsion s slso should nol be
used becauss M 15 too lguid, 50 d tands 10 doame off whan dsed with 2 ko of guaniity,

Compaction of oila seal musl be done sl Roller (TR} with minimum of 15 cycles.
Compaction s conlinued with & tandes f 9 cycle, Compactan of the TR shoukd
ba confinued as many &1 15 -:. this next day and confinied wall unii ha day
aftar oMo

Figura §- shows Pﬂx n m‘ all of pavements technalogles ps mentionsd ahove such
as LMPA-Azbutod,() rlg}nasla:n, chip seal {in Indonesia), cape seal (In America} end otta
seal (In Bolswana) 1hadffad senved trafic on several years

& Cang Seal

A& LPMA-Ssbidom . Qi Saa)

& Chip.Seal

Figure 8. Swface Appearance of LEMA and Soma Types of Coalings Seal
liL BUTUR SEAL

Butur seal was first developad in the distict of Norh Bulon (Butur) in 20068, Bulur seal is
mada using local aggregates as classified m substandad matenal as shown in Figura 7. 4
faot of lecal spgregetes quarry kcaled near road corridor. This agaregate is coliected directly
on-site with no consideration 1o the gradation bul it should have & macimom size of 3 Inches
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In butur seal process, aggrecats 5 spreading directly onto subgrede and then compascted
with & vibrating wheel steel roller for 2 cycles, and then given grained asbuton BSOA0 as
much &5 10 kg/m2 on top of it, then recompacted with by the same rofler for 2 more oycles.
Then the same asbulon @ many as 12 kg/m?2 spread back again and compaction confinued
for twa move passing of the same roller and 12 cycles with tyred ralier. To assist gening a
gocd bounding between aggregale and grain asbuion, = Bquid asphalt or asphalt emulsion
with @ spacilled quantity was appiied on top of compacted sggregate layed befone grained
ashuton spread. Figure B shows some of the working order tha manufaciure of butur seal
fiat hes been done in Morth Buton,

Figure 7. Local Agpregates Used In Seal Butur

. Agragsss Cnmpardnn

Intil now, several roads u | ag = tipe of paved mad In Morih Buton district
wera  Mesmbuku- 008}, EsfHaji — Ereke segment (2009), Wakansgro =
Lagundi sagmen| { @ Burl - Lelamo segmeni (2010), Buranga — Ronta segment
(2040), Lamo operomba segment (2010} and harbor road (2010) Buolur seal
perfomanca evalu parformed after these moads serve iraffic -3 years  From those
roads, the three segmeants that sre evalusted Le Wa Ode rsads Bun-Lefamo, EsiHaji-Ereke
and Membuku-Erske. Each of Ihese roads represent 8 sarvice fife of 1. 2 and 3 years.

To determing the performance and the type of demages from (ha three segments mentioned
abova, the surface condiion assessment has been done visually. The main damage he
occurs In segment of Wa Ode Bur-Lelamo is delamination (Figure 2.a), while |n thes
sagmant of EeiHajl = Eroke, the main damage i plestic deformaton (Figure. 8.b) and cracks
gre the major damage thal occurs in the Membuku-Erske segment (Figure 8.c),
Quantitatively, all types of damage that occurs In the third segment of these condods 23
shown in Table 1. The dimentional of butur seal, the amount of asphall and tha use of initlal
bounding derved from test pits and laboratory 1es1s were given in Table 2,
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A WE Dow Bod-Lolamo- sagmanl (2010, b Eaba — Eeke sagmeed {20004 . Membadi-Enke segmond {2000)

Figure 8. Major Damaga on The evaluated Road Segmants

Table 1. Damage Types and Quantity of Butur Seal on Evaluated [Rosd Sapmants

Locaann & Tasbng Ressln
Mo Tywes af Testing Vi'a Oide Burt alama Ecbiig Erate MambukirErke
(2o {2t j2008]
i | Crace, (%) 4 58 0.00 2064
1 | Paichas, ') A aan f.m3
3 | Pot hole, (i) T fay iAre
4 | Detormitin, (%) koo ¢aa a0
8 | Dlerrirmmon (4 ' 340 000 ool |
) L] Plazic t-f-:rmnl:n.m. Mk RN T WM.T3 1 (=X aa)
-7 | Tokal aeon of Bmogas 18 Il LR i 120
& | Toww ams of Cond Corelion TS B T4 ™ |
Table 2. Dimentional and Tesiing Resulls of Butur Sesl an Evalusted Road Segmanis
finn & Testing Hesuile
M4 [T ExlHny - Ernka Mumbuki-Ermke |
| {2009 36
1| Rosd engih, m 100 2500 2400
£ | Rosd wigm, n il 5.0 a0 0
T Britiir seesd i N |rn_ 120 110
4 | Layer : : 10 r T il
B Bababon wewgid, kafm 128 Z4.0 T8Ik
8 | initat e Tutuk Ada Bangal baripak [Eem—
7| Astiiton Sitimen contenl, (%) 713 .6 210
T H | Watr vals, %) ar in 0.7
a biturnen Persiraiion, O e L o iy |
18 | Asomion hype A0 B30 phe Bo2em | B20AC A B

[ e —— ol grsinesd wsbuton 50700 Ra g
* Type e it i unkeows, il s nol b preilicied P s sy
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it on ba seen from Table 2 that the three roads were genarally still in good condsion (about
80%). The Damage of permanent deformation does not ocour on thoasa three roads
segments. With a fhickness of 17 em of butur seal, Membuku-Erekes road is slill able to
provide exeellent peformance to serve the daily traffic of about 100 vehicles par day for 3
years withoul showing tand to permanent ceformation. However, minor damages already
started to form. More Intzresting that type of damage that dominanily accur on of the three
roads segments i nod the same,

For fhe Cde Buri road Wa-Lelamo segment which was conducted in 2010, the deminant
damage s delamination (13.49%) From the results of inspection and testing knowen That
spreading of grained asbuton camled on top of the layer of aggregate on moads & not
preceded by (he provision of inifial bound, so that the bounds betwean grained asDuion win
a surface aggregate s not 20 good.

Althaugh the penetration of the asbuton bifumen used on the Ode Bur road Wa-Lelama
segment is high {71 dmm) but grained asbuton used was less (12 kg/ma2 with 21.3% bitumen
content). This may also @ causa of less the bound between the aggregate end grained
ashuton. For bitumen content of 21.3% and the using dozis of 12 kgim2, bitumen produced
only by 2.5 kaim2 To produce a gond bound, the amount of bitumen is needad Is 5%kq. 50
for bitumen content and the quantity of grained ssbulon should be as many as 24 kg/m2
{squivalent to 5 kg of bituman). With the combination of these conditions (no initial bounding
and less asphalt), delsmination will be oceured pn asbuton layers from aggregate layers,
aggregate releasa of the mad pavemenl |5 aleo easker to occur on [his road. High water
content (= 2%) contained in asbuton iz a0 predicted o coninbol he Dotumence of
delamination damags

At EslHajl-Ereke segment conductad in 2009, fhe dominsnt damage is plastic deformation
that is equal to 14.23% of fhe swveysed area of road surface \Wilh the use of grained
asbutons with 21.6% bdumen content of 2 ¥ (equivalent to 518 kg/m® of bitumen)
plastic deformation showld nol happen From the test pit results shown that
liquid asphall or asphall erlson mnitiad bound between (he surface aggregates
with grtaned ssbubtgg sproa sphalt infilirated inlo thess layers up to. several cm

and bound com [ uton quite wall but il tend 1o fiow. This is an Indication
thal the quanlity asphall or asphall emuision s gheen Tor the initial bound &8 loo
much. The teo miu e of Bquid asphall or gaphalt emulsion for iIntial bound will caese,

plasiic deformation of grained asbuton layer will be potentally occured This is canfirmed
by the fact thal the grained asbulon grain used s penstrabion valse of 33, With this
hardness, the plastic deformation damage should be not occured. It can be concluded from
this that the provision of fiquid asphalt or asphalt emulsion for the Initial bound I= very
impariant 1o produce & good bubur seal performanca, bul the usage of i@ with an axcesslve
quantity is also noi good. Howewver, lack of date collection at the fime of execufion lead 1o
whal quantity of liquid asphalt or asphall emulsion that is used lo provide adequate inftl
bewnd can not be determined (n this study,

Meanwhille kn road segment of Membuku-Ereke conducied in 2008, the dominant damage i
crack by 20.68% of road surface area surveyed The use of grainad ashutons with bitumen
coment of 21.9% 15 16 kg/m2 (equivalent to 3.5 kg/m2 bitumen) as a bindar and cover layer
of aggregale perceived nadequale. Moreover, the used of asbulon is guite hard {pen 21).
whare according to the theory of asphall mixture, cracked will occur when asphalt
penstration is less than 30 and in fact, cracks frequently occur (n this mads, Thasa factors
are predicted 1o be the cause of cracks that oceur on Membuku-Ereka roads segment.
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The use of higquid asphalt or asphalt emulsion for the milial bounding on layer aggregate in
the raad before grained asbiton spreaded |s quite adequate and shown a good perfarmance
shon by the facl that on Membuku-Ereke roads segment thers no delaminafion bebtween
grained asbifton kyer dan aggregata sudace as shown In Figure 10 However, from this
study, quantily of liquid asphaft or asphal emulsion for initial bounding can nol be
determinad becausa the lack of limited data.

From the fypes of damage are given in Table 1 and thick Isyers of asbuton in Table 2 can be
concluded thal the thickness of 1 em of grained asbuton 2 susecaptitle to ravellng o
cracking, but wilth a thickness of 1.5 cm, boln types of damage did not occur.  For this
thickness, whan on the layer of aggregale prior sprinklad with grained asbulon given a
significant amount fiquid asphall or asphalt emulsion as the the midial bound, plastic
datormation damags may be minimized.

Figurs 10. The Effect of Liguid Asphstt or Asphait Embbsion for Initial
Bounding betwsan Graned Asbuton with Aggregats Surfece

As an imporlan nate from s study, the th leg grained asbuton usad In the field,
ona of type [BSOVI0) did nol meet properties of BSOMA0 specified by Bina
Marga's Specification and the types can not be determined (BS/20, 15020,
B15725, B20/25 B3 B } B& fhe ihe resulling characterstics are not matches

iy
V. CONCLUSION ECOMMENDATIONS

4.1, Conclusion

- For efficency, road construction type for low-traflie n areas whare the standard
agaregate was hard o find. should be different which commaonty widely used,

- Tha thicknaes of 17 em butur seal is shie to provides ewcsllan perfarmance to someo
Ihe daily traffic of about 100 vehicles per day for 3 vears.

- Butur saal will provide good performance when a liguid asphalt or asphalt emuisicn
gwen on the compacted aggregate layer prior sprinkied with grained ashuton for
initial Bound purposa between the swiface aggregates with grain asbuton,

= The quantily of iquid asphall or asphalt emulsion used for initial bound should nol
loo much i avoid plastic deformation of grained asbuton leyer, The dosage of 0.3
kaim (residue): as well as used for the LPMA-Asbuton considersed adequate. lo
penerale a good jnilial bounding,

H.R Apwar Yamin, Ketut Dharsgena, imam Aschori i}



fiiptera Servingr, October 2011

- In butur seal, a thick layes of gratned asbuton 1.5 fo 2 cm is considared adequate 19
serva traffic of aboutl 100 vehicies per day

Grasned aabutons B5030 with a tota! consumption rate is equivalent to 5 kg bitumen
15 sutabie and adeguate used for butur seal,

For low {raffic, the use of butur seal has been proven provide better performance
compared to the unpaved road

- 'Bulur seal can ba an aflernalive as a low volume paved road, especially in areas with
tack of standard aggregste

4.2. Recommendatons

Before camying out butur seal, type gramed asbuton used must ba clear and qualify as
BS0'A0. The ussge of grain asbuton s not mel with gramed asbuton of B0 properies of
imconsistent properies will csuse the fEilure of tha saal butur.
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