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EXPERIMENTAL EVALUATION OF STRENGTH
FOR ASPHALT AND POLYMER MODIFIED
ASPHALT CONCRETES AT LOW TEMPERATURES

Abstract. Tensile strength of asphalt concretes and polymer asphalt concretes was determined experimentally
at low temperatures through two methods in the paper. According to the first method the ends of the sample were
fixed inflexibly. Temperature was reduced from +20°C with the rate of 10°C/h till sample damage. Critical stress and
temperature were determined. According to the second method samples of asphalt and polymer asphalt concrete are
deformed under the scheme of direct tension with constant rate (approximately 1 mm/min) at a constant temperature
equal to -20°C till damage. The stress, when the damage of the sample occur (splitting into parts), has been admitted
as the tensile strength of material. Prior to testing the samples were previously conditioned for 1, 10, 20, 30 and 40
hours. Test results showed that duration of preliminary conditioning impacts greatly on strength and deformability of
asphalt and polymer asphalt concretes. During deformation with constant rate at -20°C tensile strength of all tested
asphalt and asphalt concretes decreases with the increase of thermostatic conditioning duration up to 10 hours and
further increase of duration does not impact practically on it. Meanwhile the strength decrease of asphalt concretes
with bitumens grade BND 70/100 and BND 100/130, polymer asphalt concretes with polymers Elvaloy 4170, Cal-
prene 501 and Butonal NS 198 is 49%, 32 %, 24 %, 25 % and 29 % respectively. During cooling with constant rate
the duration of thermostatic conditioning does not impact practically on critical characteristics of asphalt concrete
with bitumen grade BND 100/130 and polymer asphalt concrete with polymer Butonal NS 198. For other asphalt and
polymer asphalt concretes the critical temperature is reduced with the duration increase of thermostatic conditioning,
and critical stress increases. For all tested asphalt and polymer asphalt concretes the reduction of critical temperature
at maximum thermostatic conditioning (40 h) is 2-2.5°C. Maximum increase of critical stress, which also complies
with maximum duration of thermostatic conditioning (40 h), for asphalt concrete with bitumen grade BND 70/130,
polymer asphalt concretes (BND 100/130 + Elvaloy 4170) and (BND 100/130 + Calprene 501) is equal to 28.0 %,
6.1 % and 15.0 % respectively.

Key words: asphalt concrete, polymer modified asphalt concrete, tensile strength, low temperature, thermo-
static conditioning duration.
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IKCIIEPUMEHTAJIbBHAS OLIEHKA ITPOYHOCTHA
ACDOAJIBTO- U ITOJIMMEPAC®AJIBTOBETOHOB
ITPU HU3KUX TEMIIEPATYPAX

Amnnoramus. B padoTe IKCICPUMECHTATBHBIM IyTEM OMPEACICHA MPOYHOCTh MPH PacTsLKEHHH ac(anibTode-
TOHOB W TOJIMMEPAc(anbTOOCTOHOB IMPH HU3KHUX TEMIEPATypax Imo AByM MerozaM. [lo mepBoMy METOxy KOHIIBI
00pa31oB OBLTM 3aKPCIIICHBI JKeCcTKO. Temmeparypa moHmkanack ¢ +20 °C co ckopocteio 10 °C/a mo pa3pymcHus
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00paznos. OnpeaesuIiCh KPUTHUCCKAE HANPSDKEHHUE M TeMrieparypa. [1o BTopoit meroauke o0pasis! achaibTo- U
noauMepacPaxbToOCTOHOB AS(POPMHUPYIOTCS MO CXEME MPSIMOTO PACTSHKEHHS C IMOCTOSHHON CKOPOCTHIO (0Komo 1
MM/MHFH) TIPH TIOCTOSIHHOM Temmeparype, pagaoi -20 °C, 1o paspymeHns. HanpspkeHue, Ipu KOTOPOM IIPOUCXOIUT
paspyuicHuE (pa3JelcHHe HAa YacTH) 0o0pasia, MPHHMMAETCH KaK MPOYHOCTh MaTepHaja MPH pacTsokeHHH. llepen
HCTIBITAHUEM 00Pa3IBl OBLTH MPEIBAPUTEILHO TEPMOCTaTHPOBaHbl B TeueHue 1, 10, 20, 30 u 40 yacos. Pesynbrarsl
HCTIBITAHUS TTOKA3AIH, YTO MPOJOILKUTEIBHOCTD IIPEIBAPUTEILHOTO TEPMOCTATHPOBAHMS OKA3BIBACT CYIICCTBCHHOC
BIMSTHUC HA TPOYHOCTH U J1e(hopMUpPYyEMOCTh ac(hanbTo- 1 noamMepacdansroderonos. [pu neopmMuposanuu ¢ mo-
CTOSTHHOHW CKOpPOCTBhIO TMpH -20 °C MPOYHOCTh BCEX HMCIBITAHHBIX ac(harbTo- M IMOJMMEPAC(ATbTOOCTOHOB YMCHbB-
IIAeTCSA MPH YBEIMUYCHUH IPOJODKUTECIBHOCTH TEPMOCTATHPOBAaHMA 10 10 4acoB M JaibHEHIIEE YBEIHUCHHUE IPO-
JOJDKUTEIPHOCTH TPAKTHYCCKH HE BiamsAeT. [IpH 3TOM YMCHBIICHHE HMPOYHOCTH ac(aabTOOCTOHOB C OMTYMaMu
mapok BH/I 70/100 u BH/I 100/130, mommepacdansrodeTonos ¢ mommmepamu Elvaloy 4170, Calprene 501 u Buto-
nal NS 198 coctasmeTr 49%, 32 %, 24 %, 25 % u 29 % CcOoOTBSTCTBEHHO. [IpH OXTAKICHHH ¢ MOCTOSHHOMN CKO-
POCTBIO IPOAODKUTEILHOCTh TEPMOCTATHPOBAHMS IPAKTUHCCKH HE BIHSCT HA KPUTHUCCKHC XAPAKTCPUCTHKH ac-
(amprodeToHa ¢ durymom Mapku BH/T 100/130 u monmmmepacamsrodeToHa ¢ mosmmvepoM Butonal NS 198. YV apy-
rux ac(haxbTo- U MOIMMEPac(harbTOOCTOHOB C YBEIMUCHHEM MPOJOLKATCIBHOCTH TEPMOCTATHPOBAHUS KPUTHYCC-
Kas TEMIIEPaTyPa YMCHBINACTCS, 4 KPUTHYCCKOE HATIPSDKCHHE YBEIMUMBACTCS. J11 BCeX MCIBITAHHBIX acanbro- u
nomuMepacpanbTOOCTOHOB TMOHIKCHUE KPHTHUCCKOH TEMIEPaTyphl NPH MAKCHUMAIBHOH IPOJOJDKUTEIBHOCTH
tepmocTaruposaHms (40 1) cocrapmser 2-2,5 °C. MakcuManbHOE yBEIMUCHHE KPUTHICSCKOTO HATIPSDKCHUS, COOTBET-
CTBYIOIICE TAKKS MAKCHMAITFHON MPOIO/DKHTCIFHOCTH TCpMOCTaTHpoBaHMs (40 u), mia achanpTo0eToOHA ¢ OHTYMOM
mapku BH/I 70/130, mommmepacdansroderornos (BH/] 100/130 + Elvaloy 4170) u (BH/Z 100/130 + Calprene 501)
pasHO 28,0 %, 6,1 % u 15,0 % COOTBCTCTBCHHO.

Kmouernie ciioBa: ac(hanbTo0eTOH, IOTMMEPAc(PambTOOCTOH, MPOYHOCTD MPH PACTSHKCHHH, HAZKAS TCMIICPA-
TYpa, IIUTEIFHOCTh TEPMOCTATHPOBAHIIL.

1. Beeaenne. HuszkoreMnepaTypHOE pacTpPEeCKUBAHKE ABIAETCS OJHHUM H3 YacTO BCTPEYAROIIMXCS
BUAOB MCXAaHUYCCKOH ACCTPYKUUHU ac(harbTOOCTOHHOrO MOKPBITHS ABTOMOOWIBHBIX JOPOT. DTOT BHA
JecTpykuud Ha Tepputopun Kazaxcrana BcTpeuaeTcss moBceMecTHO. B CEBEpHEIX PErMOHAX OHH HacTO
MOSIBISIFOTCSL B MEPBBIH JK€ 3UMHHUH MEPUOJ SKCILUTYaTallMd JOPOTH W UX YHCIO PACTET BO BpeMcHH. B
HayIHOM OTKPBITHH Ne 495 [1] 6b1T0 YCTaHOBICHO, YTO MPH MOCICAOBATEIBHBIX OXIKACHUIX B achab-
TOOCTOHHOM TMOKPBITUH OOPa3yIoTCs MOIMCPCUHBIC TEMICPATYPHBIC TPCIMHUHBI M ONOKH, SBIISIOIIHACCS
dopMaMu ajanTaudyd TCPMOIMHAMHYECKOW CHUCTEMBI K BHCIIHMM VCIOBHSAM, CPEIHEE KOIUYCCTBO
KOTOPBIX MNPOMOPLHOHATBHO TOrapUPMy KOIMICSCTBA OXJTAKACHUH BO3AYXA A0 TMEPBOM KPUTHUCCKOU
TEMIICPATYPHI TIOKPBITHSL, & 3HAYCHUE MIEPBOH KPUTHUCCKOH TEMICPaTyPhl 3aBUCHT KaK OT KIMMATHICCKUX
XapPaKTCPUCTHK, TAK U OT PEONIOTHICCKUX CBOMCTB ac(hanbToOETOHA, B YACTHOCTH, OT €TI0 MPOYHOCTH NPH
PaCTSIKCHUH.

B cootBercTBHM ¢ TpeOoBaHUAMH cTaHIapTa [2], mepea ucnbsTanueM odpasipl achaibTOOCTOHOB B
TCUCHHE OJHOTO Yaca TCPMOCTATHPYIOTCS HPU TEMIEPATYPaX HCHIBITAHHH. A B pPeambHBIX JOPOXKHBIX
VCIIOBHAX TEMIICPATYPHBIC VCIOBHA ac(albTOOCTOHHBIX CJIOCB KOHCTPYKLHH JOPOKHOM ONCHKIBI M3ME-
HAIOTCA B IINPOKUX MPEAEiax U MPOJODKUTEIBHOCTh MEPUOJOB € ONPEACICHHON TEMITEPATYPOH MOXKET
COCTABHUTB OT HECKOIBKUX YacOB A0 HECKOJBKHX ACCATKOB CYyTOK. [l yuera 310ro, B HacCTOAIIECH paboTe
obpasist achanpTo- U noauMepachanbToOSTOHOB MEPE] UCIIBITAHHEM TCPMOCTATHPOBAHBI B TCUCHUE 1,
10, 20, 30 u 40 yacos npu TeMHeparype ucheiTanus, pasHoi -20°C.

2. Marepuanibl 1 METOABL.

2.1. Bumymot u norumepoumympl. B Hacrosmeit paboTe 1 npUroTOBICHHS acGaibTo- U MOMH-
MepachanbToOETOHOB UCIIOB30BAHBI CIICAYIOUINEC OUTYMHBIC BSKYIIUC!

1) aucteie Gurymsr mapox BHJI 70/100 u BHJL 100/130 IlaBiogapckoro He(hTEXUMHUYIECKOTO 3aBOIA
(ITHX3); 2) 6urym mapku BHJI 100/130 TTHX3 ¢ mobaskoit monmumepa Elvaloy 4170 (1,4 % mo macce
ouryma); 3) ourym mapku bHJI 100/130 ITHX3 ¢ goGaskoii nomumepa Butonal NS 198 (3,0 %); 4) Gutym
mapku BHJI 100/130 ITHX3 ¢ nobaskoii noaumepa Calprene 501(4,0 %).

BuryMel uncThii 1 MOAUQUUUPOBAHHBIC (MOTUMEPOUTYMEI) YAOBICTBOPAIOT TPSOOBAHHUSIM CTaH-
1apToB |3, 4]. OCHOBHBIC CTAHAAPTHEIC MOKA3ATEIIH YUCTOr0 OUTYMa U TOTUMEPOUTYMOB IPEACTABICHHI B
Tabmuuax 1 u 2.

2.2. Acparomodemonnt u noaumepacganrvmodemonsi. l'opsuue 1iotHeie achanbTOOCTOHBI U
nosumepachaaproderonsl Tuna b no cranaapty Kazaxcrana CT PK 1225-2013 [5] Obutd mpUroTOB/ICHBL
¢ ucnojb3oBanueM mieOHs ¢pakuuii 5-10 mm (20 %), 10-15 mm (13 %), 15-20 mm (10 %) wuz Hoso-
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TaGmura 1 — OcHOBHBIE cTaH[APTHHIE TIOKa3aTey OUTy Ma

Lpecon 3HaueHue NoKazaTenen
ToKasaTern HEm CT PK 1373-2013
P BHJI70/100 | BHJI 100/130 | BHJI 70/100 | BHJ 100/130
I'myCuHa IpOHUKAHWS UTIIBL:
-25°C 0,1 Mm 71-100 101-130 75 110
-0°C 22 30 32 37
Wunekc nienerparuu PI - -1,0...+1,0 -1,0...+1.0 -0,87 -0,82
PactaxumocTs:
-25°C >75 >90 118 135
cM
-0°C >3,8 >40 52 6,6
Temrieparypa pasMsTrueHus oC >45 >43 47,5 44,0
Temrieparypa XpynKkocTH o°c <-20 <-22 -28.,5 -30.2
JuHaMmmueckast BI3KOCTh, 60 °c Ila-c > 145 >120 2290 1210
Kumematimueckas BI3KOCTE M >250 > 180 428.0 3290
TaGmira 2 — OcHOBHBIE CTaHIAPTHHIE TIOKa3aTeTH OIUMEPOUTY MOB
E TpeGoBanus 3 9
Z[I/I; CT PK 25342014 aueHue IoKasareneit
Tokazaters . BHJ1100/130 + | BHJL 1007130 + | BHJI 100/130 +
H3Me- BMII BMII
— 50/70 100/130 Elvaloy 4170 — | Calprene 501 — | Butonal NS 198
p 14 % 40 % ~30%
1'iryOuHa IIpoHUKaHWS UTJIBL:
25°C 0,0 Mm | >251-70 [ >70-100 86 58 83
PacTsmxumocTs: 25°C cM >20 >25 70 425 51,0
Temmeparypa pa3MsTueHUs °C >62 > 60 63,5 73,0 61,0
Temmepatypa XpynkocT °C <-16 <-18 -29.1 -32,3 274
OnacTU4IHOCTH, IIpH 25 °C % >60 >60 72 84 71

AnekceeBCKoTo Kaphepa (AaMaruHckas 001acTs), oTceBa ApodiaeHus ppakuuu 0-5 mm (50 %) u3 3aBona
«ActhanpTobeToH-1» (r. AIMarhl) U aKTHBHPOBAHHOTO MHUHEpanpHOTo TIoporika (7 %) u3 Kopaatickoro
kapbepa (PKambpuickas o61acTs).

Conepxxanue dutymor Mapok BMIT 50/70 u BMII 70/130 B acdanpToberonax u nonumepacdans-
ToOeTOHAX cocTaBysieT 5,4 u 4,8 % COOTBETCTBEHHO MO MACCE CYXOro MHUHEpabHOTO marepuana. OCHOB-
HBIC CTAHAAPTHBIC MOKa3aTe/ M achanpTo- U noauMepachanbToOSTOHOB MPEACTABICHB B Tabauax 3 u 4.
KpuBas rpanymoMeTpuueckoro cocraBa MHHEpanbHOH 4acTu acameTo- H nonumepachanbToOeTOHOB

MOKa3aHa Ha PUCYHKE |.

Ta6mma 3 — OcHOBHBIE CTaHIapTHHIE TIoKazaTenn acanrsTrobeToHa

Dhiciaic] TpeGosaturt 3HaveHue rokasarenei
IToxazarens HU3MEPEHUs CTPK
1225-2013 BHJT 70/100 BHJT 100/130

CpeHS INIOTHOCTh /e’ - 2,39 2,38
Boponacemienne % 1,5-4.0 2.9 34
TTopucTocTs MUHEPATLHON YacTH % <19 15,1 16,3
TTopucTocTth achampToberoHa % 2,5-50 3,5 3,8
IIpounocTs mpu ckaTHI:

0°C <130 74 7.1

20°C Mlla >25 3.5 3.8

50°C 13 1,43 1,38
BogocroitkocTs - >0,83 0,90 0,92
CIBUTOYCTOMUMBOCTH Mlla >0,38 0,40 0,39
TpenmHoCTOHKOCTH Mlla 4.0-6,5 4.0 43
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