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B°l gel erde Bite¢gm Modi fi ka

Belirlenmesi

Abdul ga%i GEI

Abstract

Repeated heavy traffic loads and extreme weather conditi@nevareasthe mostprominent
detrimentafactorsbehind asphaltic pavement deformation. Pavement deterioration is closely related
to therheological performancelmfuminous binder. When expd$o high temperature and/or long

time loading, bitumen predominantly exhibits viscous behavior. Hence, it is essentialttteremedy
performance of neat bitumen by some modificati@isiltimately contribute to high temperature
susceptibility for asph@aved road<Considering the southeastern city of Adiyaman as one of the
hottest regions in Turkey, this study intends to investigate the effect of rubber modification in
conventional pure B50/70 penetration graded bitumen. According to the techaiehtspns of

Turkish General Directorate of Highways, the asphaltic materials to be used in this city should be
manufactured by PG 84 performance graded binder. In order to obtain this target binder at
optimum modifying agent level, different amoahtsibber (8%, 10% and 12% by weight) were
incorporated into neat bitumen. The conventional and rheological properties of modified binders with
each rubber level were evaluated at unagedteshoeged and short + lotgym aged stage. To do

this, the mst prevalently used tests (specific gravity, flashing point, penetration, softening point,
elastic recovery, dynamic shear rheometer, and bending beam rheometer) were conducted on the
samples. In conclusion, the test results demonstrated that mod@yr@goBémen with 8% rubber

fulfills the specifications required for KMBIBperformance graded binder and this modified binder
could be conveniently used for asphaltic mixture productiordhnhatic regions.

Keywords:Bitumen Modification, Rubberh&blogy, Asphalt Pavements,-Btimatic Regions.

1PhD., Civil Engineer, Istanbul Technical University, Faculty of Civil Engineering, OrOi00280r8034X
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Gk Rk k

Karayolu m¢ghendisli Kinde yol gevdesi al ty:
olulLmaktadEr. Yol altyapEsSE;:; enkesitlerine uy:
ve tesviye) olulLurken yol apasnyypksdErisé¢ abahbEt
birtakEm tabakal ardan olulmaktadEr. Karayolu

inLaatE rijit (beton) ve esnek (asfalt) kapl a
de yol Lymsap Bam E-nadlaE en sEk uygul anan kaplama -elL

Bu t ¢r kapl ama-t amelgenebkmell ar bkt amlty t emel |, b
olulLmaktadEr. Asfalt tabakal aEkEmal taam&k asEDbi ki
agrega, mineral filler, bite¢mlg¢g baKlayEcCE ve

her ne kadarazolsada{p asf alt kar ELEml arEn performanseE
bir etkisi bulunmaktbE r .

Ham petrolden t¢retilen ve ayrEca doKal as
veya tamamen katE halde bulunmaktadEr. D¢ L ¢k
yapELt ErEcE ©°zelli Ki netmnswl ealybtl Enk a2 ealmail Kai
kapl amal arda koruyucu ol ar(@lkViulzluen, y2EQ0 1 5a;r dmadnM ebl
2015) Bit¢ml ¢ baKlayEcEl arEn orijinal ©°2zellikle
i Lleeminden be¢ye¢k ©1 Paliukag vde POR4. | eArsnfieaki tte dk @ p | (a ma
kull anEl acak bit¢eg¢m hem zorlu iklim LartlarEna
dayanEk|l E ol mal EdEr. Bycheteeerl s, ,fTaskl Bl s Eandll
sergil eyeceKi reoloji k °zellikler b¢yeéek °nem
esnasEnda kull anEIl an baKlayEcE; agrega danel e
ol wulatcmk °1 -¢de pompal anabilir, ilLlenebilir ve
alt Enda hizmet veren asfalt kaplamalE vyollar
oluLumuna m¢saade et meyeceelke kM esreercweidse sskea a k |oB ki
asfalt kapl amal arda herhangi bir termal -atl ai
sergilemesi arzu edilmektediesueur, 2009) Bahsedi |l en bu davranELI ar
karakterdeloup saf bite¢gmegn i stenen t¢m bu perfor mans
ye¢kleri ve trafik hacmi altEnda pek ol asE de|
ozelliklerini iyilelLtirmekaral EKEaB denarhz et en
kat k E maddel er i il e bit ¢ mge modi fivye et mek
modi fi kasyonunda -ok -elLitli ajanlar kull anEI |
edicil er, gaelarvelattieksidalar he dy oalsbodnl ar ve soyul m
ol arak sEralanabil mektedir.

30 seneyi alLkEendistsameddadkaltsfabnEk | at ek
hassasiyetini, esnekliKini, stabilitesini ve
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°nemli iyilelLmeler saKlamaktadEr. Termal hass
gelen stresger i | mel er i ni daKEt maya yardEmcE ol ara
-al ELmaktsafcak!| Eklkasreka i se membran g°revi ¢St

kayma direncini arttEr mak tdaodkEarl meeWeafszteotl | j k P @ L ¥
sEcak kar ELEml ar En Pznuenml v a djeed eektcilmdibpbecybikkr mh n 5 E

potansiyelde | du & suer mi Ltir (Shaffie vd., 2014) . ¥r
( KMB) il e hazEr | amcaen taeskfeallte kb d@tzd n uchidrae nsca dnei n
mod¢l ¢ndeki artELIa birlikte yorulma dayanEmE
2015). Asfalt kar ELEmlarEn bu mekani k hera per fc
de SUPERPAVE yo°ntemi ile hazErlanan kar ELEmI &
azalt Erken kar ELEmEn yoKunluKunu ve stabilit:¢
bit¢m modifikasyonu ¢zerindaKmakardbKal s &kl a
end¢strisinde begyek ©°1l-ekte kullanEmEnE sEnE
°nemlisi doKal kau-uKun di Ker biyopolimerlere

nedenl e fivyatrEnEDolygkBekylod mhaskKalE kau-uk yerin
tercih edilmektedir (Porto vd., 2019).

Petrol ve di Ker mi nerall erden sentezl ener e
Gerilme altEnda Lekil duekKiyLg k saney e s ue&kme y B e b is
czerindeki yé¢k hlealhdlBrgkl doEkrt alod InsBognBr Ead Eri 0 i & s yhe
d°nebil mektedir. Gg¢n ¢ nkazud-eBBs BBtyrerze Bltadiene Rubkeh),an s

poliizoprenpolpoklliobr¢otpadeinenv,e | asti k kau-uKu ol
senteti k kau-uKun asfalt teknolojisinde ve bi
-al ELma bulunmaktadEr. Senteti k lk&E- bKun okkaklz
bulunsa da °nceki -al ELmalarda kau-uKun boyut
ki myasal yapEsE (Grechanovskii vd., -Qligated; FI o
vd., 2009), kainEvEmsE&rcatkil BKE? ftHamsan vd., 2014
be¢yek °nem arz etti Ki vurgulanmELtEr. Ancak

a- EsEndan hem de maliyet a-EsEndan amaplkian ni
-al ELmal arda baKlayEcEnEn aKErl|l Ek-a %46¢,nden

°©zelli klerinde herhangi bir iyilelLtirme sakKl a

mi ktardaki bir kau- uki fk klalsayroEnmE niE-ni ni sfei zbEibtEg m
(Porto vd., 2019).

Bu - alileETLgraki ye' ni hl eerni ndEmakbi r i ol an AdEye
met eorol ojik ver bdyerriedge® zs E°crakn ea sd laBat BSQZarke t i mi
penetrasyon derecel.i bit¢mkamomiki kaByBEmubelki

hedeflenmektedir.
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¢ALI Kk MA° ALANI VE Y¥NTEMKk

Anadol u B°l gesindadgleu BIlage Aidkg
Akdeniz B°lgesine komlLu ol duKundan konumu it
bel gesine yakEn ol masE, petrol kaynakl arE bak
ve petrol hak liatriEmar isyalhe pAdEymaman kl i ul aLEm a

G¢neydoKu

KarayollarE 8. B°lge (ElazEK)alMcErdd ¢Kgl, urlan
266 kmosi Devlet Yolu ve 513 kmdosi klay¥vod luu a&IE
bul unm@ke lalidolprilam bu aKEn 10X mdmds is aa shfi a lkta pd eatma
81 kmodsi -elLi tli .St yapEkmal Edmbel € KIGM( p210R4 ;
(KarayollarE Genel TMcadf¢irkl ¢Hadi nDelWdreitt avloa rl EanrakE
yé¢ksek trafi k HRaciknolnit rdod v Ikeets i g @it NeabcBaDielet Ad Ey a
Yolu olup 2020 yEIE verilerine g°re bu yolun )
(Otomobl 8660, Orta Y¢kl ¢ Ticari TaLEt : 772, o
¢Cekici +Yaad7’hH (KW, a02xbk :
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BOZOVA °

vavak® °© PNIO

AKZIYARET {3
.
INVilbi={l|
KekiKIGML 8. B°l ge (AdByd&man Mgldi¢gr( K&N, 2021

Genelolarak kardsa i k1 i min hOkEmgpeyduie RdEgwmahbhdrbi
Oval arEn aKErl|l EkIE olarak g°r¢lde¢Keg geneyde
ge-mektedir. DaKl arEn daha -ok g°r¢ldegKeg kuze
yaKELI E Bkedemekzedkfiiminin karasal iklime ge-.i
illerden farkl EdEr. MGMGa96302020 Met epEohoa s ElGdace)
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ol -¢mlere g°re AdEyamandEnTalbyd deek gvles tyerl il IEmRi [StEic
periyodunda yEHWNMEKALN ed¢ lygk sekc alElcik!| Ek i se 4

Tablo18Ad Ey aman ADQd KEikL iSkic a(kM&M, 2021) .

Olgiim Ocak Subat Mart Nisan Maps  Hazian Temrmuz Ajusios Byl Ekim Kasum Arahk Yilhk
Ort. Sacakhik (°C) 45 59 10.0 151 20.5 26.6 310 30.6 260 192 118 6.6 173

Oxt. En ¥ 86 104 15.0 206 26.7 332 379 377 331 25.6 171 107 231

Sicakhk (*C)

Sicaldik (°C) 14 24 5.6 99 144 19.7 n7 234 19.1 137 76 3.4 120
EnYi 199 238 28.3 345 39.0 415 453 44.5 422 36.1 294 26.5 453
Sicakhk (*C)

En Diisil

Sicaklik (°C) -14.4 -100 7.0 20 3.4 10.6 150 158 9.6 22 35 -84 -144

SUPERPAVE metoduna g°re baKleay EcaHl|tagn ddie Ksie

performansa g°re kategorize edil mektedir. Do
(Performance Grade, PG) baKlayEcE adE veriln
sembol deki i 1 k i krt orsauknaumm (sXeYr)v i as fsaulnta c-aikKrke y © r
kapl ama sEcakl EKEnE; son iki rakam (ZT) ise a

d¢lLek kaplama sEcakl EKEnE -202° spg eerr fmerkmheaerds r d e r¥e ¢
baKlayEaEama 7 g¢nl ¢k maksi mum kapl ama sEcak
sEcak| RKREACHay ei skeadar arzu edilen performansE
KGM ¢l ke -apEndaki meteorolojiBiwvegmileBEEAEKE

kaplamal E yollar i-in dlakKltyEmELltsiEm EFf Ea WleEk r v
Bit¢em SEnEf EK&Qw-9.m Blalrgda a6 El az EK) M¢derl ¢ K¢

yapE|l aashd tb e&ktagpd amal ar i -in gerkekKiil dearkK| caey Eacril
czere AdEyamandédda bulunun il yol-La&r EEbELt gmv |
kull anEl masE ©°neril mektedir. Sadece dadba g¢ne

kontrol kesim nuriér slER Eif IE yalKu aiy-EicrE KRG I 1@®NEI
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KekiKEBM@. B°l ge (EIl azEK) invigadrsirSlaakdkBE kB.ivide m 2B

Bu - alAEEmaadman kIl i i -i n dlaéh ab a Kolka yt Eecr Ecsi Ehn Ee dei
B50/70 penetrasyos E n E fskarf d abknie ¢ ik A ¢ de kau-uk ile modifi
BatmanT | PRAK r a ftemneedilersuiklaskB5@®70bi t ¢ m modi fi kasyonun
aKEr pEKEaEk| E y¢zdesi karuamukndad a(v%8 ,e d%1 Onivie i9%1. 2
leKTk okérey o(l | ar E Tekni k KMBar6licmalleasy Fc BeEnEt el ¢aa e
oranda modifiye edilmilL baKlayEcEl ara birtakE

NUMUNE HAZIRLAMA

500 gram aKEr| EKEndakib aBGl 0a/y7EOc Ep eankeB cAEE shyaol ne
sabit sEcakl Ekta kapal E bir et¢vde 1 saat belk
baKl ayEcEnEn aKErl Ek-a %8, %10 ve %12 miktar.l
B50/ 70 sbEanKa awrEicfEor m daKEI|l acak Lekilde eklener
sabitk ar ELt Er mg16s jEve aabitk & K E hhdEnr (@80 dakika/deviry, r et i | mi Lt i
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