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1. IEVADS

0IVGLHQ—V DXWRFH°X NYDOLW—WH XQ LOJPI&ED LU
FH°X VW—YRNOLV LU YDOVWYV DWW VW Esiala tbguBa W —MV *
GDUE EX XQ LOJPI& EX LU FH°D ELWXPHQV MR FH°X EL\
SULHN&ODLFJDV FH°D VHJXPX SLUPVWHUPLY%D ERM—N
IXQNFLRQ—OR JUXSX VDVW—YV PHK—QLVN—V XQ -"PLV
PDLV MXPD GDUE EX

7— N— SeG*MR  JDGX ODLN— VWUDXML SLHDXJD W
LQWHQVLW—WH X] DXWRFH°LHP WLND QRY+URWD VWUD X
SLHDXJX&DV VORG]HV Gs+° /DL EIWX LHVSeMD JDUDQWe-W
modiiFsMR&DV SLHGHYDV WLND U—G W—V XQ SLHYLHQRW
ELWXPHQX S—UEDXGHV WHVWL VQLHG] SRJLWTYXV UH
X]JODERMXPXV VDO G]JLQ—MXP— DU ELWXPHQLHP EH] SLF
DXJR4DL SROLP*UPRGLILF*WX ELWXPHQX SLHOLHWR&DQD
SROLP*UPRGLILF*WR ELWXPHQD L]PDQWRADQ@DGHX EIYQ
jau 18,2%. [1]

1HPRGLILF*WLHP ELWXPHQLHP QHSLHP W DSPLHULQR
"SD& EDV NDVSLSHDWWRA—I VDWLNVPHYV LQWHQVLW—WH
DSVW—N°RV QRYHG SLH VHJXPD NDOSR&DQDV ODLNLE
UHPRQWGDUELHP $VIDOWEHWRQD VHJXPD UD&R&DQDYV
QRYHFRMDV NDV YHLFLQD ELWXPHQD GHIRUPDW YR XQ
3ROLP+UX SLHGHYX LHYDG 4DQD ELWXPHQ— °DXM LHY-L
7RP.DWNDU E— QR SROLP.UD -"PLVN—V X]EIYHV XQ EL
VDVWREBDILN—FLMD QH YLHQP+-U YDU QRYHVW SLH SRJLW"

3ROLPRRGLILF*WD ELWXPHQD IXQNFLRQDOLW—WH LU
SROLP+UD VDYLHWRMDP EDV WL QR WHQGHQFHV QHDW
M—QRVDND PRGLILNDWRUD LHWHNPHV HIHNWX DWNDU E—
X]JEIYHV 6DYLHWRMDP EX YDU QRWHLNW DU PRUIRORS
X]WXU«aDQDV VWDELOLW—WHV WHVWLHP > @



/"G] DU WR ODL UDG WX LOJPI& JX SROLP-UPRGLIL
QHSLHFLH&DPV YHLNW NRPSOHNVR L]S*WL QRY.UWsMRW
uzbLWXPHQD GLVSHUV—V VLVW+PDV L]PDL%X &4REU G ODI
LIPDQWR VWDQGDUWD PHWRGHV DGDWDV SHQHWU—FL
DWMDXQRADQ—V P NVW+3DQ—V XQ WUDXVOXPD WHPS
nesniedz pinu MRUP —FLMX SDU 30% SD& E—P 2EMHNW Y—V
QHSLHFLH&ADPV QRY*UWeW ELWXPHQD GLVSHUV—V VWUXN
XQ -"PLVN— VDVW—YD SROLP+UX LHYDG aDQDV / G] DU !
."PLVNR "SD& EX L]S*WH WLNV L]JPDQWRWDV VHNRMR&DV L

1. 6WUXNWXHRORSEIHEYN—V PHWRGHY NXUDV °DXM QRWHFH

UDNVWXUOLHOXPXV PDLQRW WHPSHUDWIUDV E GHV

IHY*UWsW 30% ELWXPHQD WHUPRGLQDPW®iMN—V QRY

RSWLP—OX 30% VDVW—YX XQ GDXG]XPX ELWXPHQ

QHSLHFLHADP EX SLHYLHQRW SO DWOYDWL NBWIRWXW K

QRGURELQ—aDQDL XQ DGK+]LMDV SLHGHYDV WHUPRL

UDG aDQDL WDH/|XBWM WS SURJQR]*W 30% ELWXPHQD

IDNWRUX LHGDIWE EDV UH]XOW—W

2. )LILN—ORL¥N—V PHWRGHV '7$ GLIHUHQFL—OL WHUF
WHUPRVWDELOLW—WHYV QRWHLN&GDQDL .05 NRGR
LQIUDVDUNDQ—V VSHNWURVNRSLMDV PHWRGH ELWXF
DGKe¢]LMDV SLHGHYX - PLVN—V PLMLHGDUE EDV L]Ye
ELWXPHQD IXQNFLRQ—OX JUXSX XQ SROLP«UD VWDUS

3e7®-80% 0ce57,6 81 8="(980,

OsU-LV LU QRWHLNW ELWXPHQD IXQNFLRQ—OR JUXSX
X] ELWXPHQD IL]LN—O—P PHK—QLVN—P XQ QRYHFR&DQ—
LOJPIA EX

Darba uzdevumi

1. 6DLVWYLHOX SD&a EDV



1.1.

IRWHLNW QDIWDV ELWXPHQX IXQNFLRQ—OR JUXSX VI

1.2.VeiktnDIWDV ELWXPHQX VWUXNWIUDV YHLGRaADQ—V SUI

1.3.

1.4.

1.5.

1.6.

1.7.

WHUPRVWDELOLW—WHY L]S*WL QRYHFR&DQ—V L]S*W

9HLNW QDIWDV ELWXPHQD GLVSHUV—V VLVW.PDV VW
PRGLILNDWRUD SLHYLHQRADQDV

I1RWHLNW PRGLIWMHWRPRYEWWERPABRW —WL QRYHFRADQD)

I1RWHLNW PRGLILNDWRUD LHWHNPHY HIHNWX SD&a E
XQ PRGLILNDWRUD -"PLVN—V X]EIYHV

I1RWHLNW PRGLILF*WR ELWXPHQX XQ GDa—GD PLQHU|
PLQHU—OPDWHUL—sDX DGKe¢]LMDV SDa ED

SBLHG—Y—W PHWRGL DU NXUDV SDO G] EX YDUWX QI
O G] aLP OLHWRW— YL]X—O— SDUDXJX QRY.UW+aDQD

2. $VIDOWD VDVW—YX SDa EDV

2.1.

2.2.

2.3.

1RWHLNW PRGLILF*WR ELWXPHQX LHWHNPL X] DVIDO\
"SDAE—P ULVX QRJXUXPD XQ WHUPRSODLVX QRWXL
QRYHFRADQDYV

1RWHLNW SROLP*UPRGLILF*W— ELWXPHQD GDAa—GX |
ELWXPLQ*W— PDLV MXPD HODVW EDV PRGX°X YsUW E

,]JS*W W 6XSHUSDYH LHWYDURV L]VWU—G—WDV 3HUIR
NODVLILN—FLMDV VLVW+¢PX SLHP*URW EX /DWYLMDV I



3 %,780(1%$ 6758.7E5%

3DVDXO+« L]PDQWR FH°D ELWXPH®aKaé avetidhw XV QR
%LWXPHQD N— QDIWDV S—UVWU—GHV DA OdmiaBD GDXG]>
"Sba E—P VDYXN—UW QDIWDV sDa EDV OLHO— PesU— L
%LWXPHQV W VN QDIWD VDVW—Y QR YDLU—NLHP RJ°I
PROHNXO—UX PDVX ARV ¥DWXHPGORMXIPOQWN FDRFteSOY P JU X S
GDXG]XPV XQ DWWLHF ED QRVDND FH°X EQWXPHOD ~SD:
HNVSOXDW—FLMDV WHPSHUDWIU—V %LWXP8®D -"PLVNR
ogleklis (C), 10- RIJ°IGH%UDGLVV®—SHNOLY YN—EHNOLV 2
0.5- VeUV 6 N— DU QHOLHOD GDXG]XPD YDULUU—NL PHW
QHOLHOLHV GDXG]XPV PLQHU—OX SLHPDLV MXPX VPLOW
PDJQLMD KORU GVtDERXOBULUSBRQLV QDIWDV S—UVWU—GF
VDO G]LQ—MXPV DWNDU E— QR QDIWDV L]JFHOVPHYV

Tabula 1

'DA—GX QDIWX GHVWLO—FLMBDV SURFHV— LH]J

Naftas izcelsme Atlikuma daudzums, %
ASV(.DOLIRUQLMDY LHO- 66
9HQHFX+OD 58
ASV (Kalifornijas piekraste Hondo) 48
$°DVND 31
$U—ELMDV VPDJ— QDIW 27
1LJeULMDV YLHJO— QDI 1
Krievija ~ 30

3+ F Vsathia bitumus (naftas) iedala:
tDU JHPX V«ODGHER W XU X
tVeUX VDBIX|BCRE L
1D X JV WsHituvs+1B8D-3,50%;
1S D\AN >-F50%.
6UNVU QHY*ODP— NRPSRQHQWH ELWXPHQD VDVW-—Y-
UHJODPHQW+WYV LHUREHA&RWNW—PdsO NV OQYBIIQ\COLW $-H P N WQ!
UH]XOW—W— N— DU DVIDOWEHWRQD UDAR&ADQDV SURT
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savienojums S® *DG MXPRV NDG WLHN YHLNWD QDIWDV S—UV
M—L]PDQWR A]D°D¥D LW P IK@QFPShRSUNEAW LHY*URMDPL VDG —U
QDIWDV S—UVWU—GHYV JDOD SURGXNWD ELWXPHQD GHJ
VeUD VDWXUX WN-HNQND DV OILLWBDWDY DV

'DELVN—V ODIWDVDR/FRG¥UOD¥IHQDXNS—PP

X DON—SQDHPI QD RJISIGBW;LUD &

x cikliskie D O L | —RAJ P MGNHLUDUDD ¥A0-®0%;
X DURP—WLVNLB5®RE°IGHYUDAL

1DIWDV S —SWRAHYGHIVH FIMWX YV RI°TGHY%UDAXV
x ROHI QL

x DON«QL

9LHQN—U&—ND VWUXNWIUD QR YLV—P ELWXPHQD Q
SDUDI QX RJ°IGWHMUDALBWW ADM— VDYLHQRMXP— RJ
YLHQN—U&DV VBYVWDXS-MDW OB LSMHU+M—P SXVsP RJOHN:
SLHV—WLQ—V DU IGH%UD&D DWRPHHP 3DUDI QX - PLVN-

DWW 3DUDI QX RJ°IGH%UDA&X VWUXNWI

1D I W e Qdlieldiskiem savienojumiem).U SLHV—WLQ—WR FLNOLVNR
e+dX VWUXNWIUD & VWUXNWIUD LU ORNYHLGD XQ VO+JW|
DWW IDIWeQX - PHpVN— IRUPXOD LU &



CH,
HQC/ “CH,
H

\

Hy—CH,

DWW 1DIW+sQX RJ°IGH%“UDA&X VWUXNWIUD

$URP—WLVNDMLHP iRAHi&SGHWU DRMPHLGD VWUXNWIUD
YHLGR VHax SDPDWD RJOHN°D DWRPX JUHG]JHQV NXU&a V
DU VDYLHQRMXPVY DU NDWUD RJOHN®°D ORND -*GHV DWRF

formula it GHone & RJ°IGH%“UDA&D "SDa EDV NUDVL DWAa-LUDV
RJ°IGHYi @k a.laH P

DWW $URPDWLVNR RJI°IGHY%“UDAX VWUXNWI

Bitumensir NRORLVGEVW«P VD WDV D OQRQYHPL DURP—WLVNI
SLHV—WLQ—WR WDXNVN—ENX®6 YU DVNOW -BRUWMRP QD NR
VLVWPDV NRPSRQHQWHYV LU DVIDOW+.QL NXUX GDXG]XP
H°°—P DURP—WLVNLH XQ SLHV—WLQ—WLH RJ°IGH%UDAL
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Piesatinatie un aromatiskie ogladenrazi

—————— ———

Asfalténu
— aglomerats

— Asfalténi
— Sveki

DWW %LWXPHQD VWUXNWIUD

5 DWWeO-biVDX\WPHDRWIMFLRQ—OR JUXSX VWUXNWIUD®

5 DWW %LWXPHQD IXQNFLRQ—OR JUXSX VWU

D DVIDOW+«QL E VYH:-L F DURP—WLVNLH RJ°IGH¥%UD3A
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$VIDOMU @WXIJVWPROHNXO—UL QDIWDV S—UVWU—GHV DWC
XQ VDWXU DNW XBVERDVEGQXQ PHUNDSWRJUXSDV NDV
UDNVWXUX $VIDOW+<QL LU VWLQJUL VDN—UWRS/L DIJUHJ—
GD&—GX FLNOX IUDJPHQWL NDV VDYVWH)USaiML VDLVW
heteroaWRPLHP DU SDOLHOLQ—WX SRODULW—WL W L WL
$VIDOW+QX YLG*MD PROHNXQ®-PROOPBWDDIOW +QX+4d- G EDV
starp 17+22 MP4&°® WR EO YXPV f& WHPSHuUDMG W D98Y DS J ¥
1,56.

6YHLU -"PLVNL O G] JL DVIDOW+*QLHP 7— LU SRO—U— E|
NRORLG—O— VWUXNWIU— WLH DSWYHU DVIDOW+QXV QHP®
QR DVIDOW+*QLHP X] H°°—P DURP—WLVNLHP XQ SLHV—W
tHPSHUDWIU— WLH LU FLHWL YDL SXVFLHWL SOIVWRAL
WUDXVOL ]JHP— WHPSHUDWIU—  6YH:-2000LgBnrdiD PROHN >
6YH-X 4 G EDV U—G 20 MY WR VVWODYSPV + f& WHPSHUDW
1,07g/cni un H/C ir 0,6+0,9.

$URP—WLVNLH RICI&KREDANYLVNR]V &-LGUXPV NXU& DL
NRORLG—O—V VLVW+<PDV YLGL MR WR 68 HXG]XP&+NEDW X
PROHNXO—U— PDVD RRIOO $URP—WLVNR RJ°IGH%UD&X &-
starp 17+18,5 MP§> WR EO YXPV f& WHPSHuUDMJUWDO5U DS J
0,6.

3LHV—WLQ—WLH REM|8H%VDARD &-LGUD YDL YLG*ML YLV
N— DURP—WLVN—V RJ°IGH%UD&D NRORLG—O-i¥ VLVW+PD'
YLVIJHP—N— PROHNXO—U— PDVD J PROO XQ SRODULW—
WDLVQDV XQ VD]JDURWDYV -+GHV 3LHV—WLQ—WR RJ°IGHY
MP£® XQ WR EOYXPV f& WHPSHUDWIUD LU DS JFP

6DNDU EDV VWIXQN ELRXPEBQP JUXS—P XQ IL]JLN—O—1|
"SDa E—P QRWHLNADQDL L]PDQWR *DH VANRHSD U QRSHHW V X
LIPDQWR ELWXPHQD NRORLG—O—V VLVWePDV VWDELOL
VHNRMR&—V IRUPXODYV

Piesatinati ogladenrazi + Asfalteni

Ic=
Sveki + Aromatiskie ogludenragi

12



SLHV—WLQ—WL

VYH-X NO—WEIWQH

RJ°IGH%UDAL

LU ELWXPHQD VDVW-—
VDYXN—UW DVIDOW+QL LU ELWXPHQD VWUXNWIUDV YLVDN
NRORLG—O— VLVW+P— YHLFLQDDYREB~MILSRR-RIXIGIRRSR
/| G] DU WR MR DXJVW—NV LU *DVWH¢

VLVWePD %LWXPHQD NRORLG—O—V VLVWJ{RPDINtaNODVLILN -
WDEXO—
Tabula 2
%LWXPHQD NRORLG—O—V VLVW+*PDVINODVLILN—FLMI
lc 0.22 +0.5 >0.5 '
_ _ %LWXPHQ %LWXPHQ
Bitumenast— YR StabilaVLVW ¢ _
FLHW—N P NVW—

%LWXPHQD IXQNFLRQ—OR JUXSX VDVW—YV GDa—GX Y

%LWXPHQD IXQNFLRQ—OR JUXSX VIBYW—YV GDa—C¢C

Tabula 3

%LWXPHQD IXQNFLRQ—OR JUX

Valsts $URP—W 3LHV—W
$VIDOW 6YH-L R -
RJ°IGHY4 RJ°IGHY
Krievija 10-25 20 - 40 40 - 60 -
Baltkrievija 19-21 32-34 45 - 49 -
6S—QLMEL 5-20 30-45 30-45 5-15
/ILHOEULY 5-25 15-25 40 - 65 5-20
5XP—QLM 15-35 18 - 48 40 - 60 -
ASV - - - -
6 DWWeO— EDOVWRWLHYV

X] YDLU—NX HNVSHULPHQWX
UHNRPHQGMDPDL ELWXPHQD IXQNFLRQ—OR JUXSX VDVW.

13




(5-15)% (5-25)%

(30-45)%

(20-40)%

Asfalténi B Sveki ® Aromitiskie ™ Piesitinitie
oglidenraZi oglidenraZi

6 DWW 5HNRPHQG—FLMDV ELWXPBRBIQD IXQNFLRQ—O

$QDOL]*MRW SLHFX % ELWXPHQD WLSX IXQNFL

GDA—GLHP UDARW—MLHP pHWUL WWUHHINYYMBLQXQVY L HN@V WL
ELWXPHQD VDVW—YD ABEHNRPHQG—FLM—P VN

S
é 50+
"
&
g
Bl
:
o
:
2
E : H : 1 2 : : R
M A Krievija B Krievija C Venecuéla D Krievija E Krievija
RaZotijs
Acsfaltani = Syeldi = Aromitiskie = Pjezitinitie

ogliudenraZi oglidenraZi
7 DWW 'D&—GX ELWXPHQD VDLVWYLHQ®Y UDaRW—MX

AnalizeMRW SLHFX % ELWXPHQD WLSX NRORLG—OR V
ND YLVLHP ELWXPHQLHP NRORLG—O— VLVW+.PD LU VWDEL
DU S—U-+*MLHPRIirBédfaxnedie@deXfl FFLHW « 8D X VN

14



Glastéla indekss Ic

A Krievija B Krievija C Venecuéla D KErievija E Krievija
Raotijs
8. DWW %LWXPHQX NRORLUIZF—OR VLVW.PX VWDEI

15



0(72'(6 %,780(1$ )81.&,21-/2 *5838
352&(178—/— 6$785% 127(,.4%$1$,

30—Q— VO—%D KURPDWRJU—ILMD 7/&

3SDVW—Y YDLU—NDV PHWRGHV ELWXPHQD IXQNFLRQ
QRWHLNADQDL AR WHVW e«aD QukivmsPiHIMXRA KatuvaesV L Q — W D L \
DURPDWLFY UHVLQV DVSKDOWHQHV NRPSRQHQ&AX QHWF
YLVDSWYHUR&—NLH UH]XOW—WL WLHN LHJIWL MD YDLU
QRWHLNWD NRUHO—FLMD VWDUS GDa—GX PHWRAaX UH]XO

9LHQ— QR L]SODW W—N—P 6$5%$ NRPSRQHQ&aX QRWHL]
KURPDWRJU—ILMD WKLQ OD\HUL®GKRuR zbhavie yienraS K WHFKC
YLHODYV RUJDQLVNR NRRBR®OIDQHQ O VEGDG GBQBHU— KURP
KURPDWRJU—ILMDV PHWRGH NXU VWDFLRQ—U— I—]H DW
Xx 3DS"UD KURPDWMWRDIFL-RQMD—+ | —|IWLUGSDWDVY. SDEVUNLR—

N—GX YLHOX
X 30—%VO—QD KURFPDRUREHGGWDMWDO+QLV X]QdVWV X] SOI
stikla plate¥.

$EDV a4V PHOWRGHVVO—¥%D KURPDWRJU-SDMDD36+ X
KURPDWRJU-—OLMWR3+ODL DWGDO WX VDYLHQRMXPXV NRF
ELWXPHQ— 30—QV XQ YLHQP+.U JD ELH]XPD VWDFLRQ-
DWELOVWRaDV SDPDWQHYVY VWLNOD DOXP QLMD IROLMD
VSHFL—OX SDS UX SLHVIFLQD DU VWDFLRQ—U—V I|I—]
NRPSRQHQWHYV VDYLHQRMXPXYV FDXU VWDFLRQ—UR I
S—UYLHWRMRWLHV FDXQHVVEBUXHQQWD BBRSRUHVEIDQHMH QR M X
SO—NVQ WHV YDL SDS UD JDOX S—UNO—M DU ELWXPHQX
a-LGUXP— XQ °DXM WDP YLU] WLHV DXJaXS SD SO—NVQ W
VWDFLRQ—UR I|I—]L PLMLHGDUERMDY Y—M—N QHN— DU
-LGUXPX DL]SOIVW W—O—N 8] Sadkuny, xasvaibilst YDL SDS™|
NDWUDP VDYLHQRMskPDd®.)a:- GXP—

16



Skidinataja Inmenis

h-‘“‘“‘“““'““““"““"“""“"‘-\_\

—— TL.C platne

Komponente A | o e ™~ Rf of A= y/ Z

Rfof B=x/z

Komponente B ;.- R S ] >' y

J> X
Vielas sakuma stavoklis —m S R

9 bww 30—Q— VO—%D KURPDWRJU—ILMDV P

Koeficients R QRVDND DWWLHF EX VWDUS YLHODV NRPS
(komponentei B+x, komponentei Aty) XQ° PRELO—" a8 GLQ—W—MD S—UY
V—NXPD VW—YRN°D O G] bXJad*M—P O PHQLP $U 7/& PHW
NRPSRQHQW+.VY O0D]—N SRO—U—P NRPSRQHQWe+P SLHV—W
EIV OLHOUNE V6—MV QHN— ELWXPHQD SRO—U—P NRPS
VYH:-LHP 7DV VDLVW WV DU ELWXPHQD NRPSRQHQA&a&X PLI
7/& SO—WQHV

42. /LHVPDV MRQL]—REMDY GHWHNWRUYV

ILHVPDV MRQL]—FLMDV GHWHNWRU Vir sjabdaRad LRQL]DV
meWRGH RJ°IGH¥%UD&X NRQFHQWU—FLMDV QRWHLNA&DQDL
6$5$ NRPSRQHQ&AX VDGDO 4DQX YHLF ntodigTE:QD VO —Y]
7—Se+F ), PHWRGNRBHPDQWR//& PHWRGL /LWHUDWIU— I
DEUHYLDWIMJIIr&y Q&R] PH 4R PHWRAX NRSOLHWRADQX ELWXF
QRWHLN&DQDL

), PHWRGHVLSDPDWBXJIX GHRGE}LOHYADMEAL WLHN QRVIV
GHJ°D VSUDXVOX DU NRQWsK RQ W X1.Sa0.) V®D & Hi4 WX X
NRQFHQWU—FLMX NRQFHQWU—WX LHJIVW MRQL]*MRW R.
P.URW UDG WMNRRQXUPOWMR )," PHWRGH SD@thi®D -"PLVN—
ODLNX P3IQRWRVFLRQ—OL IGH%UD&D DWRPX VNDLWDP WH
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FID signals, mV

50

45

40

35

30

25

20

15 1

10

Augsta sprieguma
jomu kolektors

Paraugs

— Vakuums

Degsanas kamera

Sprausla .
P «—— (Galss

+«— (azes degviela

10. att./LHVPDV MRQL]—FIDM2dd& HWHNWRUD

X
&
z g g
< 3 £
;é’ :
.
3 &
T l 1”/\ T —'/—FA%
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40
Laiks, min
DWW J/LHVPDV MR@D)BWXWBHQ B HXWOHHNFWRQB-OR JUXSX
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'LIHUHQFL—O— VNHQaDQDV NRORULPHWULMLCL

'LIHUHQFL—O— VNHQ - Dif@etial SdRmMdiRgJ Cadrnmeétryl M D
DSC)LU WHUPRDQDOLWLVN— PHWRGH NXUD GRW LHVS+MX
NDV LU VDLVW WDV DU VLOWXPD DSPDL%X & PHWRGH |
"SDA&EDV XQ SDU—G EDV NDV QRVDND IL]JLVN—V L]PDLY
NXEDQD NULMWDOLE&EABQRO G] EX YDU WLNW L]P<U WDV -7
VLOWXPD LHWLOS ED 7XUNO—W MD ELWXPHQD VDVW—YI
YDVND NX&DQDV WHPSHUDWIUX NXUD YDU EIW L]PDQWR
ELWXPHQ—

7— N—emBLQRYMHFRMDV RNV EGH ¥ NMD/V VOE HWL-¥DQDV L
X]PDQ ED LU M—SLHY+.U4 S—UDXJD VDJDWDYRA&ADQDL I
SDPDWPDWHUL—OD 1DY LHWHLFDPV Y%HPW PDWHUL—O}

YLVLQWHQV Y—N QRY#hfaRaDQ—V QRWLHN X] YL

7THVWX YHLN&A&DQDL DSP.UDP PJ ELWXPHQD WLHN Q
QRVO«JWV DU Y—NX NXU— LU QHOLHOV FDXUXPV ODL
LHYVS.MDP—P NDXVD GHIRUP—FLM—P WHVW.aDQDV ODLI
GDXG]XPV WRPeU WDV LU DWNDU JV QR NDXVD MR ELW)
SDUDXJD EXUEX°RADQX HNVSHULPHQWD ODLN— SLH DXJV

.DG SDUDXJV LU VDIJDWDYRWYV WDV WLHN QRYLHWRYV

f& PLQ ODLN— 3¢F WDP SDUDXJV W& HNUDMW B YH¥PW D \VQ
—WUXPF% PLQ XQ WDG WLHN DWVW—WV X] PLQIW+P S|
0-U MXPL WLHN X]V—NWL NDG SBUOXGV WE&N NDF LDIGNR
DWJULH]JHQLVQR- DWG] Gf®QB+FGiHV-4DQDV SHULRGD SDUL
DWVW—WV X] PLQIW+P SLH-SP¥WNIPJNWNRH R SHID/W N
VLOG 4DQDV-Pl& MXBL QR& SLH VLOG 4DQDV —WUXPD ¢

DWW+O— LU SDU—G WkKDIoGnhdttfds R B WIRGEIV- FINHE@OEDQDV
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Paranga

s Paraug ii:fmces
\\ ,;/ /
&
f ~ PPEoN
\ /

Silditaji
Dators temperatiras vértibas attélosanai
un siltuma pliismas reguléSanai

12. att."' L | H U H Q F L — O keloXimetijae aS@e[y]

DWWeO —

LU SDU—G WD LH kbldrirhet@ds| metdd€3FL — O —V
YHLN&G&DQDL

Thermal Analysis

13. att. DL1H U H Q F L — O keldrinetriihQP BEVRIB\H V] LHU FH >
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44. $WR PV S b¥kdp& (AFM)

$WRPVSeNX P AR Faide $MkroscopetATM) LU DWW OYHLGRAaD(
LHU FH DU °RWL DXJVWX L]Ja-LUWVS«MX NDV VQLHG] LQIR
—&X NRQWUDVWX a PHWRGH LU L]JPDQWRMDPD ODI
mikrRVWU)([N.W$WRPVS°NX PLNURVNRSV LU °RWL OLHWGH
PDWHUL—ODP N— ELWXPHQV ,]JPDQWRMRW $)0 YDU QRW!

1HVHQ DWW VW W—V DWW+<ORaDQDV SD¥PLHQL VQLF
PeULHU FHV JD®DRMIIHGDRUE/X 3DSLOGXV WDP NDG PeU
YLEU—FLMDV DPRUWL]—FLMD WLHN SLHILNVeWD XQ L]PDC
SULHN& YLVNR]JLHP PDWHUL—OLHP N— ELWXPHQV DWa-:
SLHILNVeW—V DWELOGHV X] W—P | —]JHV VLIQ—OV YD
VWLQJXPV XQ YLVNR]JLW—WH 7—GDV |I—aX DWW-+.:0L O G]
ND NRPSR] WPDWHUL—OV QDY KRPRJ*QV RJ°IGHYUDA&X PD
LU & VWRaDV LVMDEDYV WHPSHUDWIU—

'DELVNDLYV YDVNV NDV LU QDIWDV VDVW—YGD°D EL
LIJXOVQeMDV QRWHLNW— WHPSHUDWIU— ,U GLYL YDVNCL
SDUDI QD YDVNV XQ PLNURNULVW—CDONV-@RZINNKSDDLUD |
& OLNURNULVW—OLVNDLY YDVNYV RWU—GL WLHN X]N
UH]XOW—W— XQ VDVW—Y S—UVYDU— QR QDIW+QLHP QD!
WLSL YDU WLNW DWW<ORWL DU $)0 SDO G] EX

3DUDI QD YDVNV NULVW BOL}W@W IDHOB-G/D VG0 D N +
N— PDNURNULVWDOLVNYVY YDVNV OLNURNULVWDOLVNDLYV
WDLVQDV YLUNQHV RJ°IGHY%UD&LHP DU DXJVW—NX Y—U"
PD]DV PLNURVNRSLVNDYV DGDWLYDV

THVWeMRW MXWXPWYWODXW—Y— LHWLOSVW GDELVN—V 1
SDU—G MD ND YDVND GDXG]XPV DXJVW—bituhi8#h@8 OXDW —F 1
UHRORS8SLVN—V SDa EDV 7RPeU JHP—V WHPSHUDWIU—V
YDVND ELWXPHQD ILJLVNR VDFLHW<aDQX NDV QRYHG S
trausluma temperd/ .U X

WLWXPHQLHP NXUX VDVW—Y— QHLHWLOSVW YDVNL
VWUXNWIUD LU DWNDU JD QR NULVWDOL]—FLMDV WHPSHL
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%DOVWRWLHV X] SeW MXPLHP E RIDNWIRSA DINQ/NWH WA L DD\
ELWXPHQ EDVHG RQ URXQG URAE®Q EB W& XOPQHG [3) ¥ DW N V WA
WHPSHUDWIUD NDV ]JHP—ND SDU f& =HP—V WHPSHU
LHWHNP+ ILJLVNR VDFLHW+343DQX NDV SDUDG—V ODLND JO
GD°DV DU~ LHWHNPe UHROR§L VidgRsn&SBUDE EX — W RS - LAV YAD

WHPSHUDWIUDV LQWHUY—O— QR f& O G] f&
JJPDQWRMRW [|—&X N R QPhasD @omiBst IVidkoscapy MaR S X

QRWHLNW ND YDVND NO—WEIWQ+ ELQR PH®-Q DY R B PR WD/

8-LGUXPD GLY—V &4-LGU—V |—]+V G]HV+aDQBpnddIS8 VW —N°RV

decompositiohn

$U DWRPVS+NX PLNURVNRSD $)0 SDO G] EX YDU LHJ
DWW+OXV N— DU~ DWWeOXV NXURV YDU UHG]*W DW:
OLNURVWUXNWIUDV YLHQ EDV NDV LU VDUHG]DPDV DW
QRVDXNWDV SDU 3E LG HROWHQXD WPWMOBK INU—VRMXPD Ge+° >

y—aX L]PDL%DV NDV LU QRY«URMDPDV DU $)0 NXU
SLHDXJXPV DWURGDV NRUHO—FLM— DU '6& PHWRGL LHJI

$)0 SULHNAURF ED LU W—GD ND & PHWRGH SLHSUL
VDIJDWDYRADQX XQ YDU GDUERWLHVY HVRARV DSN—UWe+M
WDV ND &8 PHWRGH VQLHGPWIL NIRGVIRGEV RDBMVMVXWINW XE X 6
NYDOLW—WL YLUVPDL M—EIW UHODW YL JOIGDL 7XUNO-
YDU LHWHNPeW PeU MXPX UH]XOW—WXV XQ ND YLUVPDYV
bitumenD PDLV MXPD "SD& E—P

7HVW<«aDQDV SURFH G | Uiifferential GSc@nhingD Cdl6rénetyy
SURFHGIUDL MR PLNURVWUXNWIUD NDV YHLGRMDV X]
WHUPLVN—V YeVWXUHW GTHVWO/ —YDWHWBENWDWHUNW YDL
WHPSHUDWIUDVY 3—UDXJV WLHN LHYLHWRWYV $80 LHU Fe X
PLQI&X ODLN— O0+U aDQD V—N&®VS8FRBIQWAEDP SHUNDW SUBIV U :
SDUDG a4DQDL JDLVD PLWUXPD NRQGHQV—FLMDV UH]XOW
J—]L NXUD L]SODW aDQDL M—EIW O<QDL ODL QHL]WUI
UHNRPHQG+*WV V—NW DWW+«<OYHLGRADQX f& WHPSHUDWIU
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1 DWMWSOMU—G WV DWRPVSeNX PLNURVNRSYV NDV LU S
XJUHL] NRQYHUWW DWW+OXV QR PLNURVNRSD

14. att. SWRPVS+NX PLNURYVNRSV $)0

DWW+eO— LU SDU—G WV DWRPVS+eNX PLNURVNRSD GDU!
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Detektors un
atgriezeniskas saites
elektronika

Fotodiode

Adatas turétajs un adata

Parauga virsma (mérierices gals)

Pjezoelektriskais skeneris

15.att. SWRPVS+eNX PLNURVNRSY8 GDUE EDV SULQFL
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4.5. Infrasarkana spektroskopija

Infrasarkana spektroskopi{nfrared spectroscopyiy spektroskopijas metode,
NXUD LHWYHU VHY VSHNWUD JDUR YL°%“X YLUV QP

PROHNXOX VY—[@VW EX UH]XOW—W—

$U LQIUDVDUNDQR VSHNWUX SDO G] EX YDU NRQVWD'
PROHNXOX VWUXNWIUX DU UHODW YL V—P PROHNXO—P

,QIUDVDUNDQD VSHNWURVNRSLMD YDU WLNW L]PDQW
LHWLOSVWRAaXV PROHNXQNRDRQNFRPEB\R QUXQSDXN BVIDOW.Q

/IDL QRWHLNWX SROLPeUX GDXG]XPX VDLVWYLHO— L
molekul—UX VWUXNWIUX 6SHFLILVNDV IXQNFLRQ—ODV JUXS
SLH WLSLVND YL°YD JDUXPD 3ROLP.UX NR@bhe@WU—FLML

+Bera likumu(Lambert-Beer law)10].

,QIUDVDUNDQDV VSHNWURVNRSI-VDNDUERNWLO XX R Q
DXJVWXPD QRWHLNaADQDV .DUERNVLOJUXS— LHWLOSVW |
NXULHP LU GXEXOWVDLWH .DUERNVLOX JRQD LU LQGLN
OLHO—ND DEVRUEFLMDV DWa-L UsasDieM B/IDHUIS— G H §/H QW G--NXARXN
MR LQWHQV Y—NV RNVLG—FLMDV SURFHVV ELMD 7DV Q

progresy9].

16. DWW+OD LU SDU—G WD LHU FH LQIUDVDUNDQDV VSHNW
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VERTEX 70

16. att. QIUDVDUNDQDV VSHNWURVNRSLMDV LHU FH

46.0DJ]OHY%-D QHLWURQX LINOLHG+-aDQD DU DWJUL

IHVNDWRWLHY X] WR ND DWRPVSeNX PLNURVNRSYV
DWGDO abQDL ELWXPHQ— &LH S*W MXPL WLND YHLNWL
QRYHG SLH YDUEIW EDV ND I—&X DWGDO a4DQ—V QRWLH!
Ge° QHYLV YLV— ELWXPHQD DSMRP—

/IDL YDUWX QRWHLNW YDL |I—&X DWGDO abQ—V QR
YHLNWYV PD]OH%-D QHLWUBEARANS Ngirl. BoGo Sha) DAYglev HV W V
Neutron Scattering)kaV = GRW LHVSeMXalHOYXWDEQARWPO—FLMDV I;
[12].

*DG MXP— NDG M—DSVNDWD SDUDXJV DU YLHQN-—I
Dwa.-LU JDV YLHODV YDU WLNW YLHJOL DWSD] VWDPDV |
EGH%ZUDAD XQ RJOHSshtdlz pietibRahW lidtiFizii@les kontrastu, lai
DWGDO WX I—]HV 7DV QR] P ND SDW SLH QHOLHOD OHY
SDUDXJ— S$WJIJULH]JHQLVNL U<-LQRW LIPDQWRMRW L]JNO
JDUXPD EO YXPX XQ YLG*MR I—aX PROHNXO—UX VDVW—'
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YLUVPDV PRGH°D XQ QR YLVD SDUDXJD DSMRPD PRGH®°D
QRWLHN YLV— E[2NXPHQD DSMRP—

-—Y%HP YeU— WDV ND WUDGLFLRQ—OL PD]OHY-D SDY
N— PD]J]OHY-D SD%*PLHQDP LU LHUREHARWY L]NOLHGHYV
SeW WJDUKSs-Y D Vi S-¥é mikrometriem, tadW — G D P QLRHVISIVD P V
LIPDQWRW 'HOIW 8QLYHUVLW —skWHVa)lL]YHLGRWR 6(6%$16 LHI

47. $SNRSRMXPV XQ VHFLQ—MXPL SDU QRGD®°X

, JHMYLHODV XQ UDaR&aDQDV WHKQRORSLMDV LHWHNPH X]

9LHQD XQ W— SD&aD WLSD ELWXPHQD UDAaRAaDQDL X]¥s
QDIWDYV DWOLNXPXV 9HLNWLH S-\ilaNkdekme 2 8ivieh& UL QD N
"SDa E—P XQ YLHQDP XQ WDP SDabDP ELWXPHQD WLSDP
LHI—G—WDP QR YLHQD XQ W— SD&D UDARW—MD YDU NI
LIPDQWRWL GDa—GDV L]JFHOVPHV QDIWDV]PDWQWRW-PRL
ELWXPHQD SDbDa EDV LHWHNPe DU QDIWDV S—UVWU—G:
WHKQRORSLMDYV EBRNKHPHMVIDXYV GQRWHLNW SDPDW SD&A EC
ELWXPHQD SDUwWLMDL SDW MD LU YLHQ—GV WLSV N— DL
SUHF ]JL QRYUWeWX ELWXPHQD NYDOLW—WL LU M—QRVLEL
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XQ &8 S—UEDXGH M—DWN—UWR NDWUX UHL]JL NDG WLHN |
VHFLQ—MXPV SLHP*URMDPV DU DVIDOWEHARQGD VDVW—
PDLQ—V ELWXPHQD ILILN—O—V PLWN-¥N—\5DXQEDL]LN-YON
DVIDOWEHWRQD VDVW—YD S—USURMHNWaDQD
1) $SWN—UWRWL M—L]Y*UWe PLMLHGDUE ED VWDUS L]JHMI
2) -—L]Y-ODVY DWELOVWRA&D DGKe]LMDV SLHGHYD
3) -——YHLF VDLVWYLHODV GDXG]XPD DWN—UWRWD R
SDPDW SDa EDV JDQ HNVSOXDW—FLMDV SD&a EDV Wt

OHWRGHV ELWXPHQD IXQNFLRQ—OR JUXSX VDVW—YD QRW

$SNRSRWD LQIRUP—FLMD SDU VHNRINRANFPRIUROBHM XS

VDVW—YD QRWHLNAaDQDL
ILHVPDV MRQL]—FLMDV FIBH Witd N\sRhbBrta PriEfgde G H - +

RJ°TGH%“UD&X NRQFHQWU—FLMDV QRWHLNADQDL

2) Bitumena VDGDO aDQD IXQNFLRQ—ODM—V JUXS—V DU S
metodi (TLC).

3)BLWXPHQD IXQNFLRQ—OR JUXSX VDVW—YDaxQ VWUXN
DWRPVSeND PLNURVNRSD PHWRGL $70

WLWXPHQD IXQNFLRQ—OR JUXSX VDVW—YV °—YD QRW

$QDOL]*MRW SLHFX % ELWXPHQD WLSX NRORLG—OR
YLVLHP ELWXPHQLHP NRORLG—O— VLVW+PD LU VWDELOD
$QDOL]*MRW SLHFX % ELWXPHQD WLSX IXQNFLRQ—

UDAaRW—MLHP WLHN VHFLQ—WV ND WLH3DWELOVW ELWXI
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5. MODIFIKATORAIETEKME UZ 30% ®3%a,% -0
5 SROLP+UD GDXG]XMMB LENGH R P-HP X]

O9LVDV ELWXPHQD - PLVNDV XQ PHK—QLVNDV SDa EI
VWUXNWIUDV XQ VDVW—YD 9LHQV QR VYDU J—NDMLH
YLVNR]LW—WH 9LVNR]JLW—WH LU UHRORSLVND SD& ED
- PLVN— VDVW—YD %LWXPHQD YLVNR]JLW--MRLYDHWHNPH LC
DVIDOW.QX MR QOLIHO—ND YLVNR]JLW—WH

$VIDOWD VHIXPD GDUENEDB© XDRAYY-UFWMIDWQDEVW —N°RV
ELWXPHQD HODVW JXPDP %LWXPHQD HODVW JXPX QRVDI
MR HODVW J—NM@U/EH®/XRNQWODVW JXPV SLHP W WDP S
ELWXPHQDP NXUDV E—]e LU ELW&YHOV DD O RO +NXSRIOVLN
GDXG]XPD LHWHNPHL X] EdWXRQ P -CPREGLEXF.WD ELWX
dDUE EDWYHLGL
X 3—UHMD HODVW JD VWDELOLW—WBS%B,LHP W 3P% DU SF
X 7UDXVOXPD WHPSHUDWIUDV VWUDXMD VDRD]LQ—&DQ
saturu virs 5%.

ARV VHFLQ—MXPXV VQLHG] S*W MXPV NR YHLFD +DlI
(Kharkov National Automobile and Hidhway University)3*W MXPD UH]XOW —V
apkopoti4 WDEXO— XQ JU® DWW,/ SBUDG WL

Tabula 4
SROLP*UPRGLILFeWD ELWXPHQD WHKQLVMN4V
Nosaukums un ®SDba EDV
VDVW—Y P Po Ts | Dzs Do Exs | T
[0.1mm] [0.1mm] | [f& | [em] [cm] [%0] [f&
Bitumens 90/130 116 37 46 >88 54 - -19,5
Bitumens 90/130 +
39%SBS 60 17 55 58 10 86 -20
Bitumens 90/130 +
506SBS 48 20 80 63 23 95 -18
Bitumens 90/130 +
70/SBS 40 16 91 62 24 95 -28
Bitumens 90/130 +
10%SBS 38 17 102 40 25 97 -37

3LH] PHY SHQHWU —PL-MIHQH® U—TELMDN VAB+4DQDV FRIDR HHBUDWILL
f&Dy- GXNWLO EW +HOHD Vil J— DWNKIH XYRDXYSXPD NMBHPSHUDWIU
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Poliméra saturs,%

18 DWW 3ROLP«UX G D X GieQHDWILHWFH. NiPédda Xakiskuma
WHPSHUDMODXWfEXP N&WWDS3DQMY WHPSHUDWIUX

1R W— LPULAVWRRIGVILFWD ELWXPHQD WLSL

X  Bitumens + QHS —UWUD XN WDt S+®NV UDKO MAB] NYQIGH G «NKW 4
ELWXPHQ—

X 3ROLP QM S+ktd WidéDbitumens+ S — U W U D X NWDE NYQLIGHHG « W V
SROLP-U—

X 3—UMNMBD SROLP-UPRGLILF*WD ELWXPHQV

=HP—N LU SD(sk—G.at) N\oDWWIBLIWL DU PLNURVNRSD SC
Divi GD&a&—GDV L]FHOVPHV ELWXPHQL DU Sa@EBSVU—FLMX
SROLP+UX NXUX GDXG]XPV VDVW—G MDmenieMDr'WL SDU Q
SDUBGWDIEEXO— GDWL SDU PRGEWERKOMHP ELWXPHQLHP
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Tabula 5
%—]HV ELWXPHQX ®JLSLVNL SDUDPHWUL

3DPDW SD )XQNFLRQ—OR JU X8 ) &$5 9
. latroscan metodi
situmens B3LHV—V $URP—V|
Pos Ts ‘ ‘ 6YH:-| $VIDO
[0.1mm] | >f&€ RJ°IGHY RJI°IGH?
B1 99 43.0 8 52 20 20
B2 93 43.2 7 55 22 16

3LH] PHYSHQHWU—TBERDNV)&EDQDV W BPS/iensd iatdlsmes &

bitumens, B2+ R % idcelsmes bitumens.

Tabula 6
3DPDWWHVWX UH]XOW—WL SROLP*UPRGLILF*WLHP
8]JODE—a
ORGLILF-] Pys Ts VVV_DELOL
bitumens [0.2mm] >f&@ (Ts-P " NVW-3a
WHPSHUD
LIPDLY.D
PmB1 57 76.0 45.2
PmMB2 52 85.0 0.0

BLH]:PB1+YLHQDV L]JFHOVPHV SROLP*UUPRGLILF*WV ELWX
PmB2-RWUDV L]IFHOVPHYVY SROLP*UUPRGLILF*WV ELWXPHQV

19. DWWeO-SsDU—G WV N— SROLPeUX I—]H PD]JL G]JHOW
QHS—UWUDXNW— ELWXPHQD I—]-

M-PmB1 ’ M-PmB?2 ' o
19.att. MRG LI LBHH*WXPHQD PRUIRORSLMDYVY DWW+<OL NDV LHJI
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3F +DUNRYDV 1DFLRQ—ODV 7UDQVSKbaWday XQ $XWRI
National Automobile and Highway Universttf HLNWD S W MXPD WLND NRQ
ELWXPHQDP DU QHOLHOX SROLP«UX VDWXUX SLHP W N— |
[14@ 7DV LU. MEXCEWWINRSRWL S*W MXPD UH]XOW—WL
Tabula 7
%LWXPHQX UHRORSLVNDV SD&a EDV M GDAa—GX 6%6 S

Bitumeni
. BND BND BND BND
Parametr Torg tHz 9%'/\'120 90/130+3% 90/130+5% 90/130+79490/130+10%
SBS SBS SBS SBS
-20 05 8240 8910 8910 9120 7410
.RPSOHNVV/| 0 05 4270 5130 6030 5010 4070
modulis E,Mpa 20 0,5 1320 1860 2460 2090 1860
50 0,5 320 480 550 650 810
Trausluma 0,01 -185 -185 -185 -20 -295
WHPSHUDW 0,5 -115 -115 -125 -17,5 245
7HPSHUD 0,01 0,031 0,026 0,024 0,022 0,019
MIW " JXPD 0,5 0,029 0,024 0,02 0,017 0,015
Plastiskuma koef. 0,21 0,18 0,18 0,17 0,16
9LVNRSOD
VW—YRN® 0,01 46,5 59 65 67,5 715
WHPSHUDW
.ULWLVN—
U A 20 0,5 1,25 15 2,2 2,65 2,85
Kritiskie spriegumi
lFU osg 2 0,5 0,044 0,086 0,144 0,15 0,16

Lai uzlabotu asfaltabetonaVHJIJXPD SD&a EDV YDU SLHP<URMW
PRGLILN—FLM @Oivi aBfeitheR@PINLVUMXPD PRGL[UBN—FLMDV YHLG
X ,HN&*MD PRGLILN—FLMD WLHN PRGLILFeWV ELWXPHC
S%5 3(« XQ WDG WLHN S9LHYLHQRWY SLOGYLHO—P

X ~UsMD PRGLILN—FLMD WLHN, mdiGkatoksF gamija,P DLV MXP
SXOYHULV &-LHGUDV« WLHN V—NXP— SLHYLHQRWV S
SHULRG— XQ WLNDL WDG DVIDOWD)PDLV MXPDP WLHN SL

3F 17 QDV 8QLYVHUNIZID\—8FKRRO RI &KDQJTDQ 8QLYHL
Chind YHLNW — S+W MXPD WLND NRQVWDW+.WV ND ODE—N C
DU —UeMR PRGLIL{ —FLMDV PHWRGL

90 YLHQD 7 QD V1 Key LL¥Herdtury bf -Spackdl Area Highway
(QJLQHHULQJ RI OLQLVWU\ RI (GXFDWLRQ wi#&DQJIDQ 8C
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SeW MXPX NXU— UH]XOWWWBP VEILNDX HROHL $WVWNDY' W —C
SLH NXUDV QHDWNDU JL QR SROLP+UX GDXG]XPD SHQHW
YLHQ—GL 2SHU*MRW DU 4R WHPSHUDWIUX tot4$ LHVS«MDP
QRWHLNWLHP NOLPDWLVNLHP DSVW—N°LHP YDL Q< &LV
modifikatora veidu, bitumena izcelsmi, bitumenraQ PRGLILNDWRUD VDYLHWEF
[16].
SROLP*UPRGLILFeWD ELWXPHQD IXQNFLRQDOLW—WH LU
sasc HWRMDP EDV WL QR WHQGHQFHV QHDWGDO WLHV X
QRWHLNW DU PRUIROR8SLMDVY PLNURVNRSLMDV WHVWLH
[2].

$U DWRPVS+NX (RENN 4 RiVMNRFXe Microscope)Y DU GDEIW
ELWXPHQD VWU20NW2UDW \DWOBRPOBG WL DMIWWQQLD W $U0—V L
SDU—G WD ELWXPHQD 3ELWHV"~ VWUXNWIUD

I Asfalténi

0 Sveki

Piesatinatie ogladenrazi
I Aromatiskie ogladeprazi

20 DWW $)0 LHJIWL DWW+OL DU ELWXPHQRID VWUXNWIU—
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| | I
10.0 ym

40 um

21. att. Ar AFM testuL HJ TW L Dod/itWed2dnD NEUW HV [I2W U XNW I U D

ORUIRORSLMD XQ X]WXU+a3DQDV VWDELOLW—WH LU
"SDAE—P SROLP-UDDGDXFEXWDYRAEDQDV SURFHVD 3RO
ELWXPHQD PRUIRORSLMX XQ X]WXHPEBQDW VW DEQ OADN V-

tHUPLVN—[13@/WORGELILF*WD VDLVWYLHOD DU QHODEY+«O J

mazuv¢ PHK—QLVNR SD&8 EX X]J]ODERMXPXV RHVQLHJIW

QHSLHWLHNDPD X]WXU<aDQDV VWDELOLW—WH YDU QRYH
VDLVWYLHODV NYDOLW—WL

SROLP*UPRGLILF*WR ELWXPHQX PRUIRORSLMD LHY-l

Sba EDV 7DV DWWLHFDV X] ELVQXREHQLWB D XINW EH K LE3 W X
LINOLHGWL SROLPeUL +tS—UWUDXNW— YLGe* > @
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5 LWXPHQD XQ 30% VWUXNWXU—OL UHRORSLYV

%LWXPHQV LU GDAaV-DoL RRQRIBXPXUPOXLY MXPV XQ NDW
WLSDP LU DW&-LUJD PROHNXOX VWUXNWIUD XQ L]P-UV ¢
VHNRMRAL IDNWRUL VWLQJXPV L]JWXU ED SODVWLVN
PHK—QLVN—V ~SD& EDV 6WUXNWIUDV L]PDL%DV L]JUDLV
OLHFLQD SDU WR ND VWUXNWIQ W ®DN % D -+ N L¥LH QM LBR
X]ODERMRW ELWXPHQD GDUE EX XQ NYDOLW—WL SDOLHC

9LHQV QR YHLGLHP N— YDU UHJXO*W ELWXPHQD NR
PRGLILN—FLMD DU SROLP-ULHP NDV °DXM SLHWXYLQ—
"SD& EDV GDXG]PROHNXO—UX SROLP-UPDWHUL—OX ~SD&
GHIRUP—FLMDV VS+MD SLHOLNWDV VORG]HV LHWHNP+

'HIRUP—FLMX SDad EX QRWHLN&DQD WLHN YHLNWD D
GHILQ+3DQX 7DV LU JDOYHQDLYV IDNWRUV NDV °DXM QR\
XQ VHNRMRAL LU VYDU J—NDLV LQVWUXPHQWYVY ODL ¢
strtukWXU—OL PHK—QLVNXV NULWsULMXV PDWHUL—OD SLH
QRY-UW-aDQDL

ODWHUL—OX VWDFLRQ—UDV WHF+3DQDV SURFHVV W
O NIBLt23,48@ ODWHUL—ODP NREVLGWURSG MW »>MNMRRAM®D UHR
ONQH LU WDLVQH NDV LHW FDXU NRRUGLQ—WX V—N
UHRORSLVNDLYVY UDNVWXUOLHOXPV LU YLVNR]JLW—WHV NR

E 3
kurP+QRE GHV VSULEHWXYXWPD' JUDGLHQWYV

| 3

n
U A

Pk] P.P. P.P. Pl

22. att+t UHRORSLVN— O NQH
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&LHWYHLGD VLVW+P—P DU HODVW YDV GDH LRHLRPG-RRELLN D\~ DO
(sk.22.DWW  7—G—P VLVWeP—P LU UDNVWXU JV VWUDXM3&
VSULHJIXPX LQWHUY—0— @ DW \EH|JEDM LI LY D\LK D W--UMH IE D
PDLQ WD

3F UHRORSLVNDV O NQHV JUDILND YDU QRWHLNW \
QHS—UWUDXNW EDW &} DWeyXWOL WREHADL VDEUXNWDV
YLVNRJAWN—WDU™ DSU«-LQ—W VWUXN WPRJD % WILRWXW UED® LU
UHRORSLVNLQRYSUW WM G IO W) MK G/RVBR MO W YWHXUS GDOL

53 3ROLP+UD X]JEIYHV LHWHNPH X] 30% SD& E—P

*DOYHQDLY SDUDPHWUV NDV QRVDND SROLPHUPRGL
SROLP+UD XQ ELWXPHQD &4-"G ED W L st Bife@eh®+UD VS«
GLVSHUVLMDV |I—]« /DL UDNVWXURWX SROLPHUD XQ E
4- G EDV SDUDPYWWWLHM DSU«-LQ—WV EDOVWRWLHV X] NI
LIPDL%X VWDUS PLMHGDUFEIR M &kiitateRtsG DY EBD QR MRPIUER M D L
NDV QHSLHFLH&DPV PLMHGDUE RM RER] FORID B IN YO X BX— D WL
a- G EDV SDUDRHWWYNDRLMNDNM-OEHW DU~ VYDU JV WHKQ
XQ &4 GLQ—W—MX UDNVW X &iCshuie@oxdP \D U7 EN IV XJFRAVOEKL B RIGY L P
4- G EDV SDUDPHWI DREHA—V QR[23, 20 1% ] FDO FP

SBS (stirols - butadiens VWLUROV SROLPHUD a4- G EDV SDUDPI
callcn? (stirols) un 8.5 cal/ch EXWDGLHQV %LWXPHQD &4- G EDV SDU|
W—Se¢F LU LHVS*MDPV SDQ—NW ODEX EXWDGLHQD &- G
LHVS*MDPV L]4a-"GLQ—W VWLUROX 7—S+*F SDVW—Y WHKQ
VDYLHQR&DQ—

1R UHRORESLVN— VNDWXSXQNWD ELWXPHQL LU VDUH
DWNDU E— QR WHPSHUDWIUDV VMWRIO®OXML RBVQTS VD EDV V
WDP ND GLQDPLVN—V LHGDUE EDV DSVW—N°RV LW ~SD
WLHN UDNVWXURWDV DU HODVW EDV PRGXOL LOJODLF™J
ELWXPHQDteY LZXNRIA-WW- YLVNR]JLW—WH LU YLHQV QR QRW
QR NXUDV DWNDU JV DWW POWEFHWROU NDAREBRIMIDWHY SUI
iestrdaMDP. ED
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9LVNR]JLW—WH LU DWNDU JD QH WLNDL QR WHPSHUD
L H G DdJIgunta25, 26 /LHOX VORGAaX LHGDUE EDV UH]XOW—W —
LOJX ODLNX PDWHUL—OD VWUXNWIUD YDU WLNW LIMDX
NULWXPD $WNDU E— QR GHIRUP—FLMDV DSVW-—NC°LHP
A-LGUXPV -NRW REQ D@UHEOR 92,27+29, 44,

(NVSOXDW—FLMDV DSVW—N°RV OLHO—NDV SULHNAUF
YLVNR]JLW—WL PD]—NLHKP X®R E DAHHIU E—AQJLXEPR. BDRW HDONDA R/~ J
"SDa E—P NXUDV WLHN UDNVWXURWDRY DU PDNVLP—OX S

Balstoties uz VWUXNWXU—OL UHRORSLVNR ,Sth&d EX VDO
NRQVWDWeWV ND 6%6 SLHYLHQRaADQD ELWXPHQDP QHD
YHLFLQD ELWXPHQD NRORLG—ODYV VWUXN1W}UW\7EL[]VDL1/4X
SLHDXJXPV VWDWLVNDV QRE GHV VSULHJXPV NDV UDN
GHIRUPKRIPMSRPFLM—V ELWXPHQV 6%6 ALVKIDOUNDPHWUYV

6WDWLVNDY QRE GHV VSULHJXPV DWELOVW YLVVW
kritumam XQ UDNVWXUR QHS—UWUDXNWX WHOSLVNR W NOX
SF EIW EDV LU WXYV,8DDVW EDV UREHA&DL >

$U 6%6 PRGLILF*WLHP ELWXPHQLHP SLHP W DXJV
VDO G]JLQ—MXP— DU QHPRPGIR lilLretikdi BuPV BVLWNKDP HQQHIMDPE U X NV
VWUXNWIUDV LIWXU ED EHWODWWW\DND 8 L HD &/ EHDO/D \3W %] L
SROLPHULHP LU SOIVWDP EDV DSJDEDOV SDU NR OLHFL
XQ MDXQL]J]YHLGRWD PDNURPROHNXOX RULHQWaDQD

6%6 SLHYLHQRADQD ELWXPHQDP YHLFDpIgiskGDXG] LHY
"SDa EX L]SGXQBPLY¥NDV QRE GHVY, YREMBITs HHIXIPOLQ —'

10> 3D DU 6%6% 1@ Pa@](ar 5% SBS). Tas tiek izskaidrots ar
SROLPHUD PROHNXOX VWUXNWIUX NDV VDWX0O- SROLEXW
VDLNQHV NDV DU VQLHSOBRWLPNUDNP SDDEWVIL +
Tabula 8
30% HIHNW YDV YLVNR]JLW—WHYV YeUW EDV f &

SBS daudzums, % o* m”
0 3 1
1 7 3
3 11 5
5 20 10
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.— SDU8&GMBEXO — f& WHPNRIWIAN WHWKESD V
raksturo praktiski nesabruUFSDUD XJX VWUXNWIUX -3SBS, k2 PRGLILFe«
UHL]*V OLHO—NDV QHN— QHPRGLILFeWDP ELWXPHQDP
PRGLILFeWL ELWXPHQL LU DXJVWVWUXNWXU—ODV VLVWeP
%DOVWRWLHV X] 30% V SDIXINRPAHNJM(Q D QDONIR QLN SUL.D/WW RW V
LHYLHARW 6%6 SROLP.UX ELWXPHQ®RSWLIHL-GBMDBW WHKQSED
viskozi HODVW J—P SDa E—P 7R DSVWLSULQD YLVNRI]DV S«
DSU*-LQ—WDRMsKOUM.)EDV (

Tabula 9
9LVNR]DV SOIVWDP EDV DNWLYL]-PRGMDMW AUHHPELMDV
bitumeniem.
3—UDXJV SROLP«UD GD X( Ea kd/mol
Bitumens - 80.00
0.5 88.00
1.0 100.11
2.0 117.34
Bitumens + SBS
3.0 137.59
4.0 150.85
5.0 158.37

9LVNR]DV SOIVWDP EDV DNWLYL]—FLMDV HQHUS8SLMDYV
VHNRNMNR&ABV EDV

Eakt

= AA =e AT
kur:
-30% YLVNR]LW—WH GRWDM— WHPSHUDWIU—
A zkonstante
Ea« tYLVNR]DV SOIVWDP EDV DNWLYL]—FLMDV HQHUS&SLMD
R-J—]X XQLYHUV—OD NRQVWDQWH
T+tWHPSHUDWIUD
/IRIDULWP«MRW GRWR VDNDU EX LHJIVWDP

E
Bai=— = tga.
akt g i)
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23 DWW+O— LU SDU—G WV ND PDNVLP—ODV YLVNEF
HQHUSLMDV Y«UW ED WLHN VDVQ IEHWXDP HIQB- 6p®Re/ WR-AEP H L
& SROLPHUX GDXG]XPD 30% YHLGRMDV WHUPLVNL YLVQR

1
204 /

124

A0

4 . SIS

-
-

| L) 1

3 4 5

2

23. att. VLVNR]DV SOIVWDP EDV DNWLYL]—FLMDV HQHUSLMD
SROLP+UD GDXG]XPWH Y HLMDIWN Y-Q W ZE D

Mik URVNRSX L]S*WHV WHVWX UH]XOW—WL OLHFLQD S
VLVWeP— ORGLILN—FLMDV SURFHV— SROLPEVWWLHN L]
VDYVWDUS*MX VDYLHQRWX GD°LY%X YHLG-BaXQies ] YHLGR W
uz KMR (kodolmagQ*WLUN}RQDQVH VSHNWURVNRSKkdMDV WHVYV
NRQVWDWeWV ND VWDUS 6%6 XQ ELWXPHQPi#RPSRQHQW
LU LIRWURSDVY PLMHGDUE EDV UDNVWXUV 6WLUROV XQ
D GV R b kEompanentes,kasUVYDU— LU PDOWQX \VzDaV Nél—-Y GD°DV
polimeru daudzumu. WU — |—]H VDVW—Y QR DVIDOW+QLHP DU S—U

5 30% VWUXNWIUDV LHWHNPH X] DGKe<]LMDV “SD

NLWXPHQD DGKe]LMD SLHOLSabQD SLH PLQHU—OP
SDUDPHWUV NDV QRVDND EIYNRQVWUXN-B4,M&. XQ FH°X
%LWXPHQD DGKe]LMDV VSeMDV WLHN QRWHLNWDV QH
PLQHU—OPDWHUL—OD YLUVPDV VWUXNWIUDV EHW DU
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SROLP«UX PRGLILNDWRUX LHWHNPHV X]

ELWXPHQD DGK:

DWVSRJX°R PLQHU—OPDWHU L ar®@iméhuf3kPID.fal5)— UN O — M X P [

Tabula 10

30% XQ PLQHU—OPDWHUL—OD DGKe+]LMDV SD& EDV Q

Saistviela Bitumena
S—UNO
%
Bitumens 10
Bitumens + 3% SBS 20
Bitumens + 3% SBSM 15
Bitumens + 5% EVA 18 50
Bitumens + 5% EVA 24 60
Bitumens + 5% EBA 28 60
Bitumens + 5% EBA 35 65

6%6 XQ 6%60 SUDNWLVNL QHPDLQD ELWXPHQD DGK-=e]
(EVA) LHY*URMDPL SDDXJVWLQD ELWXPHQD DGKe]LMDV VSe-
dispersoNRPSRQHQWX SRODULW—WH

5 2NVLGWD ELWXPHQD PRGLILN—FLMD NRPSRQ

GLVSHUV— YLG-

5 (SRNV GVYH-X VDFLHW+«aDQ—V ELWXPHQD GLVSH

Viens no perspektY —NLHP YLU]JLHQLHP ELWXPHQD PRGLILN
LHYDG 4aDQD ELWXPEQD2GLYRBHHUNL—S+F WOY-—PLMNEN—O—
Sba E—P DWURGDV VWDUS SROLP«ULHP XQ PRQRP<ULHF
NRQVLVWHQFH 7DV QRGURALQD LHY*URMDPDV WHKQROR

SROLP«UX LHYDG &abB3pX ELWXPHQ— >
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ORGLILF*MRW ELWXPHQX DU SROLP<ULHP M—U+-LQ—
SROLP+UX VDVPDOFLQ—&DQD XQ L]4- GLQ—&aDQD XQ &LH
HQHUSLMDV SDW-UL%& W L YDMDG] JV OLHOV GDXG]ND
LHUREHAR SOD&X SROLP«UX LIPDQWR&ADQX ELWXPHQD PRC

3*F LHGDUE EDV UDNVWXUD ROLJtRPpddugstneX YRM DV
btumHQD HODVW EX VWLSU EX GLQDPaLpastiskiuma @mRG]HV LH
HODVW EDV UREHA&DV VDPD]LQD WUDXVOXPD WHPSHUDWI
+VSeMD GD° ML SROLPHUL]*WLHV &UHGDW KD LHWPOSNVHWA&H
DVIDOWEHWRQX PDLV MXPX SDJDWDYRAaADQDV SURFHV—
WHKQRORSLMDYV HIHNWLYLW—WL

/IDL QRGURALQ—WX QHSLHFLH&DP—V ELWXPHQD XQ D
VYDU JL LU UHJXO*W LHYDG WR ROLJRP+UX GDXG]XPX Wtk
0OLJRP+UX HIHNWLYLW—WH L]SD X &Daéfalibeton® segDntaW D U W —
QRWXUE— $95H3 V& OBSPW-LPIN SDU—G WV ND DU ROLJRP-l
ELWXPHQX UHRORESLVNDV "SD&Aa EDV LU DXJVW—NDV QF
3DSLOGXV WLHP LU UDNVWXU JV SGiees N S\DHEGRVW EDV L
WHPSHUDWIU— > @

9LHQV QR ROLJRPeUX PRGLILNDWRULHP NDV LU ¢
HSRNV GVYH:L (SRNV GVYH:-L LHJ)VisektivW-\0 D8 D B TED ED \
- PLVNR QRWXU EX WLNDL WDG NDG VYH -RYDWKINHNUWY HL
YHLGRMDVXBSRING/UBNVLOJUXSX - PLVN-53} Galvehaisi GDUE ED
aLv - PLVN—V PLMLHGDUE EDV PeU:-LV LU DRPGVYREHWQ—W |
UHDNFLMDV VWDUS HSRNV GVYH:-LHP XQ YLHODV NDV YH
tiek LJYHLGRWYV WU VGLPHQVLRQ—OV W NOV 3¢F SROLPHU
YLHODVY SDa EDV NDP SLHP W DXJVWDV DGKe¢]LMDV VSe-
PDWHUL—OX DU DXJVW—P HODVW EDV VS*M—P 7—Se<F F
ELWXPHQX DU PD]JPROHNXO—ULHP XQ VWUXNWXUWLI
(NRPELQ—FLMD RO®OKatbBRRPUV SODVWL

Izmantojot vieglas (1) un smagas (2) naftas frakcijas plastifikatorus, kas
LHJIWDV %DOWNULHYX QD Inmékia Sastibiketovl ietaBriievV uzU1S Q " F —
ELWXPHQD ILILN—O—P SD&a E—P

41



$ Q D O Lgituh&WB70/100SHQHWU —FLMDV LQGHNVD Y.UW ED'
no plastifikatoraSLHGHYDV NRQFHQWU—FLMDV WLND QRY<URWI
LQGHNVD L]PDLY%D ELW XRri2Quizdevi) Wali¢liharibisk pibtiBves
GDXG]XPDP QR O G] 7DV OLHFLQD SDU WR ND QDIW
NRORLG—OR O G]VYDUX VLVWe+«P-RPRHKBWQ LY SBXEDA ELDW X]PH
un tiek izskaidrots ar to, k&WLHN L]PDLQ WD E LifexXte HPQRN WDE¥EE8UW—W
VSsMdD1l. tab.un24. att YDU JL DW] P«W NDV VWDELO—P ELWX
QR @©5G]

Tabula 11

Plastifikatoru ietekmeX] ELWXPHQD IL]JLN—O—P SDa E—|

- 5DG W—MV
Plastifikatora
NRQFHQ]
% 0O NVWWI[ Trausluma SHQHWU 3HQHWLU
WHPS WHPS PP f indekss
Frakcija Nr. 1
0 48.7 -17 74.1 -0.54
2 46 -20 98.1 -0.54
3 43 -24 123.1 -0.71
5 38 -30 159.4 -0.87
Frakcija Nr.2
0 47.5 -19 90.9 0.45
2 445 -24 134.9 0.23
3 40.5 -27 162.4 -0.7
5 355 -31 234 -0.84
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Pl izmaina atkariba no piedevas daudzuma, %

—@— 1.frakcija —@—2.frakcija

24 DWW 3ODVWLILNDWRUX LHWHNPH X] ELWXPHC

Frakcjas \U LHYDG 4DQD ELWIXPHPBLELYBHDWIHD OWsQ X
GDXG]XPD VDPD]LQ—&DQX )UDNFLMDV 1U LHYDG a4DQD
VDPD]LQ—&DQDV ELWXPHQD GLVSHUVD YLGe XQ UH]XOW
7—SeF DU SHQHWU—FLMDV LQGHNV DizvabtBjét Jlaflas-3DQDV Q
IUDNFLMDV N— SODVWLILNDWRUXV W®6 VQ & VX & N INDRRQ -
ieve URMDP— NRORLG—ODVAYVWQXNYWDIWDNDINPDM¥%DN— SOTL
LIPDQWRADQX ELWXPHQ— M—EIW SLHVDUG] JLHP 1R YLF
YLVNR]JLW—WL XQ W—GHM—GL SDDXJVWLQD UD&RADQDV V
WXUSP—ND IUDNFLMX NO—WEIWQH ELWXPHQ— YDU QRYH
SDVOLNWLQ—&DQDV

OIVGLHQ—V YLVNR]X XQ a4-LGUX ELWXPHQX LHJI4AaDQD
- PLVN—P SLHGHY—P LW SDaL W—GXV NXUX VDVW—YD
DWYDVLQ—MXPL NXUL QHSLHV—U%“R DSN—UWeMR YLGL
QDIWDV IUDNFLM—P $PLOQRVN—EMX DWYDVLQ—MXPRYV LI
QRYHG SLH ELWXPHQD GLVSHUV—V VLVW+<PDV NRPSRQF
paaugstina bitumena@ PLQHU—OPDWHUL—OD DGKe¢]LMDV VSeNXV
VWLPXO*VY HSRNV GVYH:-X VDFLYHWMXPX SDWXBWW DQGLW
SODVWLVN—V[53%%. SDa EDV
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5 SROLP*UX VLQW+¢]H ELWXPHQD GLVSHUV— YLG-®-

$OWHUQDW YV ELWXPHQD PRGLILN—Bitumén¥ YHLGV
GLVSHUMG=- 9LHQV QR SDOR{UHWIPVYNELH SROLDP GL 3R
GDXG]PROHNXO—ULH VDYLHQRMXPL NXUX "SD&a EDV SO
X]JEIYHV 3ROLDP GLHP LU UDNVWXU JD DXJVWD P NVWW
YLHBP— WHPSHUDWIU— *DOYHQ— W—GDV PRGLILN—FLMI
SROLP+UX ELWXPNQOWGHWSHDW—NWD RSWLP—OD 30%
VDYLHWRMDRIBRMFHVD YHLNADQDL QDY QHSWHFLHADPDYV
DXJVWDV WHPSHUDWIUDV X]WXU<aDQD N— aSietiP<UDP PF
SROLP*ULHP W—BLHPWMpF%EH® WLND VDO G]LQ—WD E
PRGLILN—FLMD DU PDOH QVN—EHV SROLDP GLHP XQ D
3«W MXPD UH]XOW—WL OLHFLQD ND PRGLILN—FLMDL DU
HIHNWV 7DV LU VDLVW WV DU WR ND PDOH QVN—EHYV
SROLP+UX W NOX ELWSP6IRD GLVSHUVD YLG-

6YDU JV LU IDNWV ND SDXSQ OmEP§iduSIRHO-B G Ra NQPW E R (
ELWXPHQD GLVSHOWDE-¥N®+39BL FDQBWUL D UkwPdorQiHU —OPDW |
VN—EDV GDEDV YLUVPD SDDXJVWLQRW WR QR OLH
ELWXPHQDP O G]

Visu LHSULHN&S P TMBRRG61] DQDO ]JH °D X MurfiHdaNW VHFLQ
LHVSeMX PRGLILFeW ELWXPHQX YHLFRW PDOH QVN—EHV
ar d- XQ SROLDPLQLHP ELWXPHQD GLVSHUWHLNADGDWWNI
DSVW—N°LHP UHD§*MR&R NRPSRQHQWX NRQFHQWU—FLM
regusW VWUXNWISYRFERXNYVQBVYWXFHGP XGQVEBHUW—-30% DL
QHSLHFLHADPLHP WHKQLVNLHP SDUDPHWULHP

56. MRGLILF*WD ELWXPHQD WHUPRVWDELOLW—W1!
DQDO ]H

%LWXPHQD X]ODERWR DU SROLP«ULHP SDad@ EX ]DXC
WLNW SLH°DXWD 6DLVWYLHODV QRYHFR&DQD SDSLOGX)
LHPHVOLHP DVIDOWD VHJXPD VDEUXN&aGDQDL 1RYHFR&ADQL
UHRORS8SLVNDV SDa EDV XQ O G] buU WR DU YLVD DVIDOW

1RYHFRADQDV SURFHVD EIW ED LU gsishNoRlssRAD 'Da-
VPDONDYV DJUHJ—WD GD°LY%DV GNDVGXR&IHN/GHYMXDOW B- VY
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GDUERMDV N— VSULHJXPX NRQFHQWUDWRUL NDV YDU L]
NDV V—N L]SODW WLHV 3DSLOGXV WDP HODVW JLHP PD
GHIRUP—FLMX UD&DQ—V DSN—UW SODLVDV ]JRQDL NDV
VDJUIADQDL > @

1RYHFRADQDV SURFHVV DWA&.-LUDV DWNDU E— QR E|
6DLVWYLHODV LU SDN°DXWDV WHUPLVNLHP XQ RNVLGDW
SURFHV— 3LUP—V LHY*URMDP—V L]PDL¥%DV WisHN QRY-U
DVIDOWYV LU L]JPDQWRWY N— VHJDV VDVW—YGD®°D > @ ¢
L]IPDL%—P DVIDOWD L]JDWDYR&ADQDV SURFHV— ELWXPHC
YLUVPD LU QHS—UWUDXNWL PDLQ JD 4LV SURFHVV LU
SHULI*ULVNL DSVW—N°L LHWHNPe ELWXPHQD WUDXVOX
3LOGYLHODV &4-HPEDV NXUDV WLND L]J&—Y+WDV S—U—N
HIHNWX MR SO—Q— VDLVWYLHODV SO«YH X] SLOGYLHOD)
VDPD]LQ—&DQ—V 7DV LU YLHQV QR VYDU J—NLHP II
VDPD]LQ—&aDQDL O G] DU WR LOJDMDL QRYHFRADQDL L
PDLV aDQDV WHPSHUDWIUX NXUX QRU—GD ELWXPHQD UD

$U° PDLV MXPD X]JODE—&aDQD LHWHNP+e QRYHFRADQ
X]JODE—aDQDV SHULRGV NDUVWRV VLORVRV L]VNDLGUR
DU WUDGLFLRQ—OLHP SD¥%+PLHQLHP PDLQ—V SDYLVDP
WRPe«U X]JODE—&DQDV WHPSHUDWIUDL XQ JDLVD LHGDUE"

5XQ—MRW SDU DVIDOWX NDV DWURGDV HNVSOXDW
NOLPDWLVNLHP DSVW-—N°LHP X] VHJXPD QRYHFR&ADQDYV
QRYHFRADQDV SURFHV— S—UVYDU— LHGDUERMDV X] V&t
1RYHFRADQD 89 VWDUX LHGDUE EDV UH]XOW—W— LU O°C
DVIDOWD GLOXPN—UWD HNVSOXDW—FLMDV ODLN— N°iVW
UH]XOW—WL SDU—GD ND WUDXVOXPV SLHP W DU~ VDLV\
OLHOV SRUX VNDLWV DVIDOWD VDLVWHV N—UW— 6DLVW
MR OLHO—NDV SRUDV MR NBIUWN YQ-MRHOIPH O-BNDQRMNY L
rodas [9].

%DOVWRWLHV X] % U D X(Branh&chwdigVUniersity bif Appliatl — W H V
Sciences)Y HLNWD S+W MXPD WLND NRQVWDW«WV ND SROLP
LHY*URMDPL ODE—NL "SDa EX U—G W—ML FH°X VHJXPD
YLVNR]JLW—WL X]JU—GD OLHO—NDV VDYX "SD& EX L]PD
VDO G]LQ—MXP— DU 3P% NDV LU DU JHP—NX YLVNR]JLW-
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P.SLQ—MXPV QRWHLNW SROLP+«UX GDXG]XPX PRGLILF.W
HNVSOXDW—FLMDV 3ROLP.UX GDXG]XPV SROLP<UPRGLIL
LQIUDVDUNDQX VSHNWURVNRSLMDV SD¥%+PLHQX NDV VQL
XQ GLH]JDQ SUHF]JL NRQVWDW.W WR NRQFHQWU—FLMX
GDXG]XPX ELWXPHQ— NDV WLND HNVSOXDWeWV  JDG X
SROLP.UX GDXG]XPDP MWPBX®5—PDWW+:0— LU GRWV %UD>
XQLYHUVLW—WHY S*W MXPD DSNRSRMXPV

Tabula 12
ONVWWDSAaDQDV WHPSHUDWIUDV L]PDL¥%D 30% EL
WUDQVSRUWaDQDV XQ HNVSOXDW—FLMDV Ol

Mikstgsanas temperatiira [°C]
Bitumena
tips Produkts
Pec Pec Pec Pec Pec Pec
piegades maisianas ievieto$anas |transporté$anas| iestradaSanas | 8 gadiem
silosos un ekspluatacija
sablivéjuma
B45 (A) 57.0 63.5 63.5 64.5 63.5 71,7
(B) 59.0 64.0 64.5 66.0 63.5 73,5
(O) 55.0 58.5 59.5 59.5 59.0 69.0
PmB 45 = = =
(D) 58.5 65.0 66.0 66.5 65.0 81.4
(E) 56.0 3.5 62.5 02.5 62.5 68.9
(F) 65.0 73.0 74.0 TE5 75.0 84.4
PmB 25 =
(Q) 64.5 71.0 73.5 73.0 72.5 81,2
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Mikste$anas temperatiira ['C]

a0

BAG(A) FmB 4% (8] PmB451C) FmB 45 (D) PmE 45 (E) PmE 25 (F) FmB251(G)

mpEc piegddes 0 pEc maisifanas m pec ievietosanas silosos @ pec transportEianas m pec iestradasanas npéEc 8§ gadiem ekespl |

25 DWW O NVWWDSaDQDV WHPSHUDWIUDV L]PDL

26 DWW+O— SDU—G WD WHVW+WR 30% ELWXPHQX SHQHWU
g0
(E)
- 50
g (Ch
& (c)
i) By
PR RN
o 40
g i ' B%;—% o %\
a0 IF]
E&N {A]
i=r
10
il T T
pec piegades pEcmaisBanas  pac ievietoSanas silosos  pec transportsianas  pec iestradafanas pec § gadiem
| = —o—ProE4s —o—FrrE 25 s

26 bww 3HQHWU—FLMDYV L]PDLY.DV > @




27 DWWeO— SDU—G WD WHVWeWR 30% ELWXPHQX VWLHSM

100

a0 -

80+

25°C

70 -

B0

50 1

4n

bilo]

20

Stiepjamiba (Duktilitate), cm T

B45 () PME 45 (B) FriB45 () PmE 45 (D) PME 45 (E) PMB 25 F) PmE 25 (5]

| mpEc piegddes  OpEc maisifanas m péc ievietodanas silosos = pEc ransportéanas m pec iestradasanas = pEc & gadiem ekespl |

27 DWW 30% ELWXPHQX VWLHSMDP EDV GXNWLOLW

$SNRSRMXPV XQ VHFLQ—MXPL SDU QRGD®°X

%LWXPHQD GLVSHUV—V VLVW+PDV VWUXNWIUDV L]PDLYD

Starp SBS un bitumena komponente@HSDVW —Y - PL¥ teB\ir VDLWHYV
LIRWURSDVY PLMHGDUE EDV UDNVWXUV 6WLUROV XQ EXW
W—V NRPSRQHQWHY NDV S—UVYDU— LU PDOW.QX VDVW-
GDXG]XPX 2WU— |I—]H VIDDWW S¥UGRD LW BDDLVAR IPHDRO W« Q L H
LHY-URMDPL VDPD]LQD 30% ELWXPHQD WHUPRVWDELOLW
VSeMX

9LHQV QR SHUVSHNW Y—NLHP YLU]JLHQLHP ELWXPH
HSRNV GVYH:-X LHYDG abDQD ELWX-PhunQ Bdro&silgrpii UV — YL
- PLVN—V PLMUHMHGOOWWE EWY- VYH-RV WLHN L]YHLGRWD WHC
PLMLHGDUE EDV UH]XOW—WV YHLFLQD HSRNV GVYH-X VD
30% LHJIVW FLHWDV YLHO hgsias A& DM D \W D/RS f8REHAP WD V
QHVQLHG] LHVSeMX LHJIW PDWHUL—OX DU DXJVW—P HOD
EIWX PRGLILFeW ELWXPHQX DU HSRNV GVYH:LHP XQ SOI
QDIWDV IUDNFLMX N— SODVWLILNDWRUX LHYDG aDQD YD
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NDV L]SDXaDV ELWHKRHQDVIMRLNSDPGLEX L]PDLY%“— XQ WLHN
WLHN L]PDLQ WD SDVOLNWLQ—WD ELWXPHQD GLVSHUV-
SODVWLILNDWRUX X] DPLQRVN—EMX DWYDVLQ—MXPX E
GLVSHUV—V VLVW.PDV NRPSRQHQWX SRODULW-—-—WHV SL
PLQHU—OPDWHUL—OD DGKe]LMDV VSeNXV 3DSLOGXV a
VDFLHW MXPX ELWXPHQD GLVSHU\plast¥N-GV INOVN SDEXHDW L

$OWHUQDW YV ELWXPHQD PRGLILN—FLMDV YHLGYV
GLVSHUV— YLG+ *DOYHQ— W—GDV PRGLILN—FLMDV SULH
ELWXPHQD GLWSHNVSDYLM®WD RSWLP—OD 30% NRPSRQHC
VienV QR SLHP+ULHP GDXSRORDMNXO—ULH VDYLHQRMXPL N
PDLQ—V DWNDU E— QP -CPUXS P\ KXYPIOHWQD ELWXPHQD G
veicina ODE—NX 30% VD-HUL DU RKQBB—LOPDM-HEDM-GDEDYV
paaugstinot to iR O G]/G] DDWWDU E— QR VLQW+]HV YHLNA&DC
UHD§*MR&R NRPSRQHQWX NRQFHQWU—FLMDV XQ -"PLVN
VWUXNWIUYHLGR&DQDV SURFHVXV ELWXPHQD GLVSHUV—

tehniskiem parametriem.

MRGLILF-WD ELWXPHQD WHUPRVWDELOLW—WH

$QDOL]*MRW SDVDXOHV SLHUHG]L LU VHFLQ—WV ND X
1) 1R 30% VWUXNWIUDV 30% VWUXNWIUD DU QHS—UWUTL
X]U—GD QHQR] P JX |I—&X VDGDO MXFRX \XJIOKNENE B Q
YHLGR&ADQDL QHSLHFLH&ADPV OLHOVNDROLRYYDRWDPX
VDG—UG]LQD 30% XQ DVIDOWEHWRQD FHQX
2) 1R SROLP+UD GLVSHUVLW—WHYV
1. -D SROLP-UGDOL%X L]PsUL LU PD]—N SDU PP
ODEL UDG W—ML X]JODE—3DQDV VWDELOLW—WHV
2.-D GD°L¥%X L]P«UL PIU WDG QHSLHFLH&DP— X]J!
VWDELOLW—WH QDY VDVQLHG]DPD
-D GD°L¥%X L]PsUL S—UVQLHG] PP WDG P+G] QRWLNW D
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6. PERFORMANCE GRADE BITUMENU
1$6,),.-&,-$6 6,670:0$%

6 SHQHWU—FLMDV NODVLILN—FLMDV VLVWePD

%LWXPHQD NODVLILN—FLMD S*F SHQHWU—FLMDV  f.
VLVW+PD XQ WR MRSURM—P OLHWR GD&X YDOVWX DXWRF|
VLVW+PD WLND L]VWU—G—WD JD GV L& Witmea— N X P — X
NRQVLVWHQFHYV QRWHLNADQDL 6DVNDY%— DU 9D&LQJWF
L]GRWID®B—gadaVSHFLILN—FLM—P SHQHWU—FLMDV NODVL
VHNRMR&DV ELWXPHQD "SD&A EDV

1) 3BHQHWU—FLMX f&

2) 8]OLHVPREADQDYV WHPSHUDWIUX

3) IRNDQ EX f[&

4) 8- G EX WULKORUHWLO*Q—

5) Thin film oventest LPLWe "VODLF JR ELWXPHQD QRYHFR&DQX

6) PDOLHNRA&R SH QHihViltd ovénliddtX SeF

7) ORNDQEX Thifi @m 6veR te3t[35, 36]

3HQHWU—FLMDV NODVLILN—WMRMMPD/]-S DIEMMWHE, RS VH Ya s P X F
MR G]L°—N WDM— LHJULPVW DGDWD ,HJULPHV G]L°XPV
HNVSOXDW—FLMDV SD& E—P %DOVWRWLHV X] SHQHWU—
DXJVW—P SHQHWU—FLMDV YsUW E—P WLHN SLHOLHWRWI|
EHW ELWXPHQL DU ]JHP—P SHQHWU—FLMDV Y:UW E—P W
NOLPDWD BS36V—N°RV
3HQHWU—FLMDV NODVLILN—FLMD YHLGRMDV SsF W—

YLHQD SHQHWU—F P® D WoY MHXP HE Q— 7D/L00Sad afeHagtichst F L M
QR O G] 28 PPWW+O— SDU—G WD SHQHWU—FLMDV WHVW:
ELWXPHQD WLUG]QLHF EDV DVRTFHe—AshiMID Ingtitt}y XPHQD L
UHNRPHQG+ ELWXPHQD DU SHQ O G] SHQ OLH
YLG*M— JDLVD WHPSHUDWIUD LU f& XQ JHP—ND ELWXP
WHULWRULM—V NXU JDGD YLG*M— JDLVD WHPSHUDWIU
ELWXPHQD DU SHQ 07 G] SHQ WHhpetDMR UDMLYV N X
DXJVW—ND 3®Mm8 f& >
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28. att. Pen® U—FLMDV WHVW«aDQDV LHN—UWD >

6DVND¥%— DU YDLUXPX VSHFLILN—FLMX NXUDV EDOV
PHWRGL YLHQ JDLV ELWXPHQD NRQVLVWHQFHV U—G W—
ELWXPHQD "SD&a EDV QHWLHN L]Y*UWeWDV FLW—V WHP
DVIDOWEHWRQD HNVSOXDW—FLMDV "SD&a EDV WHPSHUDYV
YLHQ—GX SHQHWU—FLMX YDU EIW NUDVL DW&:-LUJD YL\
SDU2% WWW+0— 7DV QR] Pe ND DU SHQHWU—FLMDV QF
S—UOLHFLQ—WRY ND ELWXPHQDP EIV QHSLHFLHADF
WHPSHUBVWEU —V
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e

Bitumens A

l

Bitumeniem A un B ir
viendda penetracija klasifikacija

Viskozitate ——

=
5

0 25 60 13
Temperatiira, °C

29 DWW 9LVNR]JLW—WHV DWa-LU ED GLIYHAP GEAPRPHQFH
bitumeniem [35, 36]

*DOYHQ—V SHQHWU—FLMDV NODVLILN—FLMDV VLVYV
apkopoti 13 WDEXO —
Tabula 13
SHQHWU—FLMDV NODVLILN—FLMDMB5VLVWePDV SULHN

BULHN&URF EDV 7UINXPL
8]JU—GD ODE—NX NRUH 7HVWV LU HPS ULVNV
sba E—P JHP—V WHEFEELWXPHQDP VYDU JX
YLVNR]LW—WHV WHVWV YLVNR]JLW—WL

%LWXPHQD UHRORSLVN 7HVWD ODLN— E GHV
WHPSHUDWIUDVY LHWHN DXJVWL XQ W— N—
veicot WHVW+«aDQX DW&a-LU QHX]YHGDV N— »IWR(
LHWHNPe WHVWD UH]XO
THYVWV LU —WUV XQ Oy %LWXPHQD UHRORSLVN
ODXND DSVW—N°RYV nevar tikt noteiktasar WHVWD S L

7HVWY QHVQLHG] LQIRL
XQ LHVWU—G—&EDQDV W

6.2.9LVNR]JLW—WHV NODVLILN—FLMDV VLVW+<PD

JDGVLPWD VHAGHVPLWDMRWXXPEBRX WOQNYLLLNMWB LMD
S*F YLVNR]JLW—WHV U—G W—MLHP 6—biudBrt- S3BQ WLND
YLVNR]JLW—WHYV XQ f& WRPeU YLVNR]JLW—WHV PeU &
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SUREOHP—WLVND 9¢0O—N WHVW<aDQDV WHPSHUDWIUD W
DWELOGD DXJVW— N D \DshsWeihs@tbetbBaVgddguibd. N WS-OGOD W — F L M D
ODLN— $U ODLNX YLVNR]JLW—WHYV NODVLILN—FLMDV \
NODVLILN—FLMDV VLVW+PX 6DVND¥%— DU 9DALQJWRQDYV
2003. JDGD VSHFLILN—FLM—P YLVNR]JLW—WHY NODVLILN-
ELWXPHQD "SDa EDV

8 9LVNR]JLW—WL f&

9) 9LVNR]JLW—WL f&

10) J VPDJDV DGDWDV VHNXQA&X SHQHWU—FLMX fé&

11)8]OLHVPRADQDV WHPSHUDWIUX

12)/IRNDQ E X f&

13)4- " G EX WULKORUHWLO-Q—

14)Thin fimoventest LPLWe "VODLF JR ELWXPHQD QRYHFR&ADQX

15)V L VN R] LW — WThin filnfi &verstedi

16)LRNDQ EX Thi&filnSewen tet [35]

%LWXPHQX NODVLILF«aDQD DU YLVNR]JLW—WHV NODVL
VYDLJLHP ELWXPHQD SDUDXJLHP $& NODVLITHh—FLMD X
flmoventest $5 NODVLILN—FLMD .ODVLILF tdiRidteitsDLIX ELW.
"SDAa"EDV NDV ELWXPHQDP SLHP™W SLUPV W— LHVWU—G|
NODVLILFe«MRWTHEL WXd&vehQest SWEHN QRWHLNWDV ELWXPHQD
LHVWU—GHV NDUVW— DVIDOWEHWRQD PDLV MXP— W—C
WLHP N—GXV ELWXPHQV X]B85-36D HNVSOXDW—FLMDV ODL

6YDLJD ELWXPHQD SDUDXJD NODVLILN—FLMD DWNDU
YLVNR]JLW—WBD VfLHQ E—V %LWXPHQD SDUDXJD DU YL
AC-20 absolW— YLVNR]LW—WH LU -20 bituBBnd/to rupfi& $&
S—UYHLGRMRW X] SHQHWU—FLMDV NODVLILN—FLMDV VL
ELWXPHQDP WRPeU WHPSHUWWRQLNYVWDIMWTLIWRPEHQD XHYHCG
S—UYHLGR&aDQD QR YLVNR]JLW—WHYV X] SHQHWU—FLMDV
DWA& 130 JDWSDBO—GD N— PDLQ—V GLYX SeF YLVNR]JLW—W
YLHQ—GX ELWXPHQX YLVNR]JLW—WH WHPSHUDWIUDV LHW
WLND LHYLHVWDV PLQLP—O—V SHQHWU—FLMDYV f& X
S U D V[3E,[36]
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\

Bitumens D

Viskozitate ——»

Bitumeniem C un D ir vienada
viskozitates klasifikacija

Bitumens C

25

60

Temperatiira, °C

30

DWW 9LVNR]JLW—WHYV DW&-LU ED GLYLHP SeF YLVN

bitumeniem [35]

*DOYHQ—V YLVNR]JLW—WHYV NODVLILN—FLMDV VLVW

apkopoti14 WDEXO —

9LVNR]LW—WHY NODVLILN—FLMDV 36LVW+*PDV SULHN:

Tabula 14

LQAHQLHU]JLQ—W¥%X SD

BULHN&GURF EDV 7UINXPL
$Wa-LU E— QR SHQH]}3UHF ]JL QHDWVSRJX°R
YLVNR]LW—WH LU ]JHP—V WHPSHUDWIU—V

7THVW.aDQDV WHPSHUD
YLG*MR VHJXPD WHS)S
DXJVW—NR VHJIJXPD WH
DVIDOWEHWRQD UDAaRa
f&

3*F $& NODVLILN—FLMI
X]U—GD DWa-LU JXV
NODVLILN—FLM— W—W
$& NODVLILN—FLMX Y[
HNVSOXDW—FLMDV SD

7LHN QRWHLNWDV EL
"SDa EX L]PDL%“DV WHH
WHVWeMRW ELWXPHQ
WHPSHUDWIU—V

6DO GJLQ—MXP— DU
WHVW+3DQD LU G—UJ-
laiku.
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6.2.1. Strategic Highway Research Program

1R O G] JDGDP $PHULNDV 6DYLHQRWDM—V
YeULHQ JD PLOMRQXV GRO-—nlnd a¥y mtssvikumBwate@ic HF EDV S
Highway Research Program (SHRPNXUDV JDOYHQDLV PeU:-LV ELMD X]
6DYLHQRWR 9DOVWX DXWRFH°X VLVWePDV HNVSOXDW—I
HIHNWLYLW—WL PLOMRQXV GRO—UX YeUW— ELWXPHQ
SHRPLHWYDURV L]VWU—G—W— SURJUDPPD XQ WDL ELMD V
1) IRVNDLGURW N—Se*F YLHQL DVIDOWEHWRQD VHJXPI
"SDa EDV EHW FLWL Q-
2) ,]JvWU—G—W WHVWXV XQ VSHFLILN—FLMDW PDWHUL—
LOJPI&"ED EIV S—U—ND SDU HVRADMLHP PDWHUL—OL]
3) 6DGDUERMRWLHY DU DXWRFH°X DE§HQWIU—P XQ LQG
MDXQL]VWU—G—WD34]—P VSHFLILN—FLM—P >
%LWXPHQD S*WQLHF EDV SURJBupétpaeV(Suf@edb SURGX!
Performing Asphalt Pavements) L VW ¢« P DSHRPXQU®\LO«JXP— ELMD WU V JLC
VDVW—YGD®°DV
1) -DXQDV FH°X ELWXP HR@rivrivedteFArddeNRSFH MO 2 LW XPH QD
VSHFLILN—FLMDV
2) $VIDOWEHWRQD SURMHNW.aDQDV XQ DQDOL]*aDQDV
PDLV MXPD WLOSXPDSupeipdyé BEVHPOWEHWRQD PDLV |
SURMHNW«aDQDV PHWRGH
3) 3VIDOWEHWRQD PDLV MXPX DQDO JHV WHVWL XQ HN)
PRGH°L WHVWX LIVWU—GH] QRVO-G]—V JDG— >

6.2.2.3* NODVLILN—FLMDV VLVW+<PDV UDNVWXURMXPV

Amerikas SavielRWR 9DOVWX FH°X EIYQLHF EDL SDUHG]*WL
WLND NODVLILFeWL S*F SHQHWU—FLMDV XQ YDL YLVNR]LV
sobiaL SLHOLHWRWDYV W—P ELMD LHUREHARWDYV LHVS«MD
"SDa EDVDNDWOWEHWRQD P BuperpXIPHRW Y ODURSWFWLND L]JVW!
MDXQD ELWXPHQD N OReMdrinante—Grade IRG)W.XWDY DWHV W «aD QI
PHWRGHV XQ VSHFLILN—FLMDV ELMD VSHFL—OL SDUHG
ekspluat—nFLMDV SD&a EX5QRY.UW+aDQDL >

55



PG NODVLILN—FLMDV VLVWePD LU EDOVW WD X] LGH
"SDa E—P LU M—EIW VDLVW W—P DU DSVW—NPG&GHP N—GR
VLVWePD SDUHG] YDLU—NXV WHVWXV NXUXVr&SLWXPHQDF
DWELOVW YLHWDL NXU PGWOPH/QYLW-ERNVMDNYV 8 DWW WP W \E
NODVLILFsWL SF WHPSHUDWIUDV GLDSD]JRQD NXU— ELW
pietiekakmuHODVW EX JHP—V XQ SLHWLHNDPX WWWLRFXKFRLWD XJV
X]VNDWPGVV LNVW+PD LU ODE—N— NODVLILN—FLMDV VLVW:s:
NODVLILN—F35SMDV VLVWePD >

6.2.3.3* QRPHQNODWIUD

Performance Gradev DY — QRPHQNODWIU— OLHWR FLSDUXV
YLG*MR PDNVLP—OR VHSWLY"“WX GLHQX DV IDICQLPHVORQD W
DVIDOWEHWRQD WHPSHUDWIUX f& 3LHP«URBPIr ELWXPHQ
SDUHG]*WV OLHWR&ADQDL HNVSOXDW—FLMDV DSVW-—NC°R
VHSWL%X GLHQX WHPSHUDWIUD LU f& XQ DAMIDOWEHWI
[37, 38]

'DUE"EDV WHPSHUDWIUDVY GLDSD]JRQV QRVDND YDL GF
PRGLILN—WRUD SLHYLHQRAaDERIDN X3HHH@PPPDEBD BE EDV WHPS
GLDSD]RQV LU f& 3DUDVWL VDLVWYLHO—
GLDSD]JRQX f& YDL YDLU—N LU QHSLHFLHAAGMPY N—GD Y
[37, 38]

Augstaka temperatiira, °C

52 58 64 70 7
-16 52-16 | 58-16 | 64-16 | 70-16 | 76-16
Zemaka temperatira, °C -22 52-22 | 58-22 | 64-22 | 70-22

-28 52-28 | 58-28 | 64-28
-34 52-34 | 58-34
-40

Jelnafta

Augstas kvalitates jélnafta

Nepieciesams modifikators

3l.att.  NODVHYV GDA—GL¥WPBEHELWXPHQLHP >
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6.24.3* WHVW«aDQDV SD%*PLHQL

ILHO—NRG VGDYW X LU VDLVW WL DU ELWXPHQD UHROR
JLQ—WQH NDV S+WDPDWIRDWHOD —SVaSEXVWPDLY%X ODLN-—
WHVWV LU W—GV NXU& QRY s NW- SYQINQX PYCDaWR UGN X\D QY
Shear Rheometer (DSRgsts, ganBending Beam Rheometer (BBRYHV WAV P
ELWXPHQD SOIAD@BR WBRPEHRIDWEHJ—V QR BER G ] f&
tHPSHUDWIUG-G]QBH& >

Bitumens var tikt raksturotsL]PDQWRMRW UHRORS8SLVN—V SDa E
"SDa EX QRWHLNabDQX QHSLHWLHN ODL UDNVWXURWX EL\
wDV DVIDOWEHWRQD L]JDWDYR&ADQDV WUDQVSRUWaDQC
QRYHFR XQ N°IVW FLHW—NV 7—Se+F LU YDMDG] JDV PHW
QRYHFR&EMNQXWPDV LHWYDURYVY WLHN OLHWRWDYVY GLYDV E
+Rolling Thin Film Oven Test (RTFOTn Pressure Aging Vessel (PAV)6HEF ED
N—G— aLH WHVWL WLHN OLHWPOW L3N REBEB-DERIests HRORESLMI
DXJVW— WHPSHUDWIU— WLHN SLHOLHWRWN¥mM&Q X] VYDL
S*RTFOT RTFOT DWOLNXPV W — O —PAVWhLadikunmd RoPAFtle) — W V
SDN°DXWV SDSBAGCGDXWOWNXMALHRHQPU WLHN SDN°DXWV '
WHPSHUBBRIWHVXW®P |HP— W HPFAYDDWDIIUNX P\D SN-HNWSDN°D:
Direct tensionWHVWDP NDV P«eUD ELWXPHQD SODLV—aDQDV ¢S
Direct tensionWHVWYV LU QRGHU JV NODVLILFeMRW PRGLILF*sWX
VWLSU EX XQ VWLQJU EX NDV X]J]ODER EIOWXPHQD SDa EL
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Nenovecinats

bitumens
” ¥
DSR tests
augsta temperatura ‘l/
\ RTFOT

(novecosanas un masas
zaudeSanas noteikSana)

PAV (novecos$ana)
& N
~ DSR tests BBR tests
vidgja temperatiira zema temperattra

Direct tension tests
zema temperatira
(nav obligats)

32. att.PGtestX L]SLOGHY] VHF ED >

Papildus LHSULHN& PLYQYWPADO®Y PHWRG+eP WLHN WHVYV

YLHJOLHVWU—G—MDP ED 4 WHVWD ODLN— QHQRYHFL
URW—FLMDV YLXNRYRBHWUX 59

6.2.4.1.RTFOT

RTFOT VLPXO+ ELWXPHQBYRFRBEDF IR NDV QRWLHN D\
L]JJDWDYR&ADQDV SLHJ—GHV XQ LHNO—&4DQDV ODLN— 3U]|
X]PDQ JL QRVY.UWL VWLNOD WUDXNRV XQ LHYLHWRWL
SODXNW — f& SODXNWV O0+Q—P URWe VWLNOD WUDX
WUDXNRYV WLHN LHSIVWD JDLVD VWUINOD 3-°F PLQIWS]|
DWG]HVe+eXQ QRWY QRWHLNWY SURFHQWX—ODLV PDVDV ]X
GDXG] YLHJO—V H°°DV LU LIWYDLNRMX&DV /LHOV PDVD\
WLHNVPH QRYHFRADQDV UH]XOW —W —33NAWMW \OAM-L G DY N-OEP W
RTFOTNU—3%8DpV >
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33. attRTFOTNU—VQV

6.2.4.2PAV

PAV VLPXOs ELWXPHQD LOJODLF JR QRYHFR&ADQX I
HNVSOXDW—FLMDV ODLN— 3URFHGIUDV ODLN— WeUDXC
SLHSLOG WDV DU ELWXPHRJPOTNDV-WO@ X GHEQR YHFGQV-\8 D Q
novietotDV SODXNW — Y Eki 84D DMLWV RWUIDHWY LHWRWDV VSLHGL
LHYLHWR NU—VQ~ 6SLHGLHQD WUDXNV LU L]WXUJD WeUI
XQ WHPSHUDWIUDWAWWWVIWHOLHJWRWEDQDL $XIJVW—V )
VSLHGLHQV SDO ™G] SD—WULBPAY W HVWIX PEHHLD —QR YEH FREMH
QRYHFRMLV WLN SDW GDXG] FLN WDV QRYHFRWX Y
HNVSOXDW—FI38)DV DSVW—N°RV >

34 DWW 3O0ODXN38]V DU SDQQ—P >
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6.2.43.'65 WHVWV DXJVW— WHPSHUDWIU—

3ULP—UDIDSRR¥HMWDP DXJVW— WHPSHUDWIU— LU QRC
EIV DWELOVWRADV "SD& EDV DXJVW—V WHPSHUDWIU—V
DVIDOWIBSRWMRQULH]IHY WHVWV NXU— SO—QV DVIDOWD SD
GLY—P DSD°-PBREO-DWQ-FPLQDPLVNV WHVWV NDV QR] P« 1
RWLJIJUMHARW SO—WQHV Xs3i. PSRV VXD X DRV —-SV WHPSH
WLHN OLHWRWDV SO—WQHV DU PP OLHOX 3ILLDPHWUX

aW Wre@zamaDSR VNLFH JDQ WHVWDP DXJVW— JDQ YLGeM—
WHPSHUDWIU—V DWNDU E— QR DVIDO WISRNDHDWW - NL-UF L M
X Q f& 3PGRDARRHONDDWIU— LU ELW

W HV W e«aD Q D \DSRMRHS/HANU-D VDI W89} WHPSHUDWIU— >
DSR WHVWV P.UD JDQ GLQDPLVNR FLUSHV PRGXOL
ORGXOLV LU VW Lba XD DPeMUHQD PRGX°D Y-UW ED MR \
)—]HV OH¥-LV QRU—GD FMR &ILGUNV—NY PDWHUL—OV +MR
OH%-LV (ODVW JDP PDWHUL—ODP LU liel PBRtestptV OHYs-LV
DXJVW— WHPSHUDWIU— WLHN QRWH L NighBntsjot\garQ/ Y-UW E
* JDQ VLQ/ YLHQODLF JL WLHN NRQWUROsWV ELWXPHQ
HODVW JLHP ELWXPHQLHP EIV DXJVW—NV * VLQ/ U—G"\
ELWXPHQPBMNODVLILEF*WLHP QHQRYHFLQ—WLHP ELWXPHQ
UDG V QHSLHFLHADPDM— WHPSHUDWIU— * VLQ/ YeUV
RTFOTPLQLP—O— * VLQ/ 8BU EiW N3D >

.-:'- | L— T --’_—j

o "'IL_ -.___::q o ——

25 mm platnes test€Sanai 8 mm platnes test€Sanai
augsta temperatura vidg€ja temperatura

35. att.DSRtestaskF H DXJVW — XQ YL@{M— WHPSHUDWI
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6.2.4.4.'65 WHVWV YLG*M— WHPSHUDWIU—

DSRWHVWV YLG*M— WHPSHUDWIU— L]JPDQWR WRV SDa
WHPSHUDWIU— WRP+U VWDUS ZLHP WHVWLHP LU GD&DV
WHPSHUDWIU— LU UDG WV ODL L]YDLU WRV QR W— ND E
VWLQJL NDV YDU QRYHVW SLH S—UDJUDV DVIDOWEHWRQ
QRWHLNW DU~ ELWXPHQD YLVS—U J—V SOIiiaDQDV ~SD4&
ELWXPHQV LU GDXG] VWLQJ—NV WHVW— LIPDQWRWDM—F
pDUDXJDP ELH]-5NMBRP 7UNNWLHWRWDYV SO—WQHV DU PP
mm biezi paraugiDSR WHVW — YLG*M— WHPSHUDWIU— WLHN QRW
SeW MXPRV LU SLHU—G WD &V Y-UW EDV VDLVW ED DU (¢
MDLV MXPRV 9LG+M-BSR WHPWN U D/\VHURTHOT LUN \RAY, S« F
WHPSHUDWIUDV GLDSD]JRQ— QR O G] f& DU VROL f&
Y<UW ED WHVW D &kveNdDM rxd/sLiN3/0 ¥PaD [39] U

6.2.4.5. BBR tests

BBR WHVWD PeU:-LV LU QRWHLNW YDL ELWXPHQV ]JHP
stings un trauslBBR WHVWYV LU OLHFHV VWLQJXPD WHVWYV NXUD
PD]D ELWXPHQD VLMD NXUDV GHIRUP—FLMDV WLHN L]P-U
GHIRUP—FLMDV WLHN DSU-+-LQ—VBBR &P H&AWD VOADLLQNIX PIVH J$
GDWXV WLHN LHJIW\nY ¥GUW NE@VLOXPOXPYPH]LQ—EDQ—V
THVWeMDPDLV SDUDXJV LU PP JDUa PP SODWYV XQ
VHNRMRA—V WBBP-SH 2B WBU-12V- X Q f& .ODVLILFeMRW ELW
WHVWX YHLF SDU f& DXJVW—N— WHPSHUDWIU— QHN-—
BLHP+«UDP -23 bitumenamBBR tests tiktu veikts - f& ODNVIBBR-ODLYV
WHVW— SLH°DXMDPPDV VWHRXRXBYVLXY PG [PD-OU- P W—G
SDa— V ORJRGE DDQWUIDDLENERIYED skice.
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36. att.BBRtesta skice [39]

6.2.4.6.Direct tension tests

Direct tension WHVWY LU XQLN—OV VWDUS ELWXPHQX NOQ
WHVWLHP MR WiV VY WBRORELNEADMIDN WHVWY 3URFHGIUD\
SDUDXJV WLHN O<«Q—P VW3H DWB\D D Bdeditesbivesgs— US O VW
aR WHVWX QHGU NVW VDMDXNW DU SHQHWU—FLMDV X
LIPDQWRWR ORNDWLEDVLWSHWOWWXWWDEDXG] DXIJIVW—N— WE
OLHO—N—P GHIRUP—FLM—P XQ LU HPS ULVNV WHVWYV NX
SDU PDWHUL—OD L Q &Hmyéat tensomid MV-WD 8§ BIAXBE-WRP-WL LU G
un spriegumi,ELWXPHQDP aMD/E WIHWRMWV WLHN YHLNWYV °RWL JHP-—
O*QL SDOLHOLQRW VORG]L ,HJIWRV UH]XOW—WXV YDU
VSULHJXPX DQDO JHL NDV SDU—GD WHPSHUDWIUX N—
WHPSHUDWIUD W—O—N WLHN SLHOLHWRWD ELWXPHQD N
*DOY tirécttensionWHVWD XQ DU WR VDLVW WR DQDO &ax SuULt
BBR WHVWX LU W— VSeMD SUHF ]—N QRWHLNW PRGLILFe\
NODVLIBB—FLMX >

37. att.Direct tensionWHVW — LIPDQWRMDPDLY SDUDX3% YHLGQH
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6.2.4.7.RV tests

5RW—FLMDV YLVNR]JRPHWUV WLHN SLHOLHWRWYV ODL
WHPSHUDWIU—V N—G—P ELWXPHQV WLHN SDN°DXWV ND!
XQ L]JEIYHV ODLN— 59 WHVWX YDU YHLNW GD&—G—V WFE
LJEIYHV WHPSHUDWIUDV YLVXU LU GLH]JDQ O G] JDV XQ
Superpave PG/ SHFLILN—FLM—V WH40WMY WLHN YHLNWYV f& >

5RW—FLMDV YLVNR]JRPHWUV QRVDND JULH]HV PRPHQ
YLHQ—GX URW—FLMDV —WUXPX DSJULHJLHQL PLQIW
ELWXPHQD SDUDXJ— LHJUH K G-W\SX \BEZOAMNDWD\DNPY. VANHW — O
YLVNR]JLW—WH NDV WLHN PsU™WD 3D V LU SURSRUFLRQ-
YLVNR]JRPHWUV DXWRP—WLVNL NRQYHUWs JULH]HV PRPF
SDU—GD WR X] ISHpérpaleW®NWFHNW—FDM —V PDNVLP—O— 59 \
S—UVQLHM®41]3D V >

38. DWW 5RW—FLMBY YLVNR]JRPHWUV >
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6.3.P* VSHFLILN—FLMDYV

SWWORN. SDU—G WDN-SE&BY BEDDNMaitab:Assdoiation
of State Highway and Transportation Officals  AASHNOP HFLILN—FLM—P M—DW
3* NODVLILFeWDP ELWXPHQDP &4abDM—V VSHF]altlel —FLM—V ]
QRWHLMBROWSINFW — LHJIW— A°IGHUWWD@JXPDEXQYXPHQD -
VWLQJXPV LU UREHa—V QR O G] 03D &adit@®tHV VWLQJI)>
tensionWHVW — LHJIW—V VDEUXNXPID GHIRUP—FLMDV Y.UW E

Binder Performance Grade: B(: 46 G52 PG S8
3440 46| -10]-16] 22 28]-34]—a0]—-a6]-16]-22]-28]-34]-40
Design high pavement temperature, °C: <46 <52 <58
Design low pavement temperature, °C: >34 [ 240 [ 246 | 210 [ 216 [ >22 [ >28 [ >34 [ >40 | >46 | >16 [ >22 [ >28 [ >34 [ >40
Test on Original Binder

Flash Point Temperature (T 48), Min., °C 230
Viscosity (T 316)

Maximum value of 3 Pa-s at 135

test temperature, °C
Dynamic Shear (T 315)

G#*/sin 8, minimum value 1.00 kPa, at 46 52 58

10 rad/s and Test Temperature, °C

Tests on Residue from Rolling Thin Film Oven (T 240)
Mass Loss, Maximum, % 1.00
Dynamic Shear (T315)
G#/sin 8, minimum value 2.20 kPa, at 46
10 rad/s and Test Temperature, °C

wn

2 58

Tests on Residue from Pressure Aging Vessel (R 28)

PAV Aging Temperature, °C 90 90 100
Dynamic Shear (T 315)
G* sin 8, maximum value 5,000 kPa, at 10 7 4 25 22 19 16 13 10 7 25 22 19 16 13

10 rad/s and Test Temperature, °C

Creep Stiffness (T 313)
Stiffness, maximum value 300 Mpa
m-value, minimum value 0.30, at
60 sec and Test Temperature,°C
Direct Tension (T 314)
Failure strain, minimum value 1.0%, at -24 | =30 | 36 0 -6 |12 | -18 |24 |-30|-36] -6 | -12 | -18 | —24 | =30
1.0 mm/min and Test Temperature, °C

39. att. PG bitum® X VSHFLUW2N —FLMDV >

24|30 |36 0 -6 | -12 | =18 | 24 | 30 | =36 | -6 |12 | -18 | =24 | =30
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PG 64 PG 70

Binder Performance Grade:
—10 [ -16 [ 22 ] 28 [ =34 [ 40 | -10 [ —16 [ 22 [ 28 | =34 | —40

Design high pavement temperature, °C: <64 <70
Design low pavement temperature, °C: >10 I >16 | 22 | >28 | >34 | >40 >10 | >16 | >22 I >28 | >34 | >40
Tests on Original Binder
Flash Point Temperature (T 48), Min., °C 230
Viscosity (T 316)
Maximum value of 3 Pa-s at 135

test temperature, °C

Dynamic Shear (T 315)
G*/sin 8, minimum value 1.00 kPa, at 64 70
10 rad/s and Test Temperature, °C

Tests on Residue from Rolling Thin Film Oven (T 240)

Mass Loss, Maximum, % 1.00

Dynamic Shear (T 315)
G#*/sin 8, minimum value 2.20 kPa, at 64 70
10 rad/s and Test Temperature, °C

Tests on Residue from Pressure Aging Vessel (R 28)

PAV Aging Temperature, °C 100 100 (110)
Dynamic Shear (T 315)
G* sin 8, maximum value 5,000 kPa, at 31 28 25 22 19 16 34 31 28 25 22 19

10 rad/s and Test Temperature, °C

Creep Stiffness (T 313)
Stiffness, maximum value 300 Mpa
m-value, minimum value 0.30, at
60 sec and Test Temperature,°C

0 -6 -12 | -18 [ -24 | =30 0 =6 -12 | -18 | -24 [ -30

Direct Tension (T 314)
Failure strain, minimum value 1.0%, at 0 -6 -12 —18 -24 =30 0 -6 —-12 —18 =24 | =30
1.0 mm/min and Test Temperature, °C

40. DWW 3* ELWXPHQ4]VSHFLILN—FLMDV >

. . PG 76 PG 82
Binder Performance Grade: 10 l 16 I =Y | 28 I Y =T | 16 I =Y I 28 | 31
Design high pavement temperature, °C: <76 <82
Design low pavement temperature, °C: >10 l 216 | >22 | >28 I >34 >10 | >16 I >22 I >28 | >34
Tests on Original Binder
Flash Point Temperature (T 48), Min., °C 230
Viscosity (T 316)
Maximum value of 3 Pa-s at 135

test temperature, °C

Dynamic Shear (T 315)
G#/sin 8, minimum value 1.00 kPa, at 76 82
10 rad/s and Test Temperature, °C

Tests on Residue from Thin Film Oven (T 240)

Mass Loss, Maximum, % 1.00

Dynamic Shear (T 315)
G*/sin 8, minimum value 2.20 kPa, at 76 82
10 rad/s and Test Temperature, °C

Tests on Residue from Pressure Aging Vessel (R 28)

PAV Aging Temperature, °C 100 (110) 100 (110)
Dynamic Shear (T 315)
G* sin 8, maximum value 5,000 kPa, at 37 34 31 28 25 40 37 34 31 28

10 rad/s and Test Temperature, °C

Creep Stiffness (T 313)
Stiffness, maximum value 300 Mpa
m-value, minimum value 0.30, at
60 sec and Test Temperature,°C

0 -6 -12 | 18 | 24 0 -6 -12 | -18 | 24

Direct Tension (T 314)
Failure strain, minimum value 1.0%, at 0 -6 -12 —18 -24 0 -6 -12 —18 =24
1.0 mm/min and Test Temperature, °C

41. DWW 3* ELWXPHQ&]VSHFLILN—FLMDV >
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3* SULHN&URF EDV

15 WDRRO—G WL YLVNR]JLW—WHY XQ SHQHWU—FLMDYV

XQ N— 3* VLVWPDV WRV QRY-eUa

PGklasiiILN—FLMDV VLVW+«PDV SULHNAURF EDV VDO G]LQ—M)>

Tabula 15

NODVLILN—FLMDV VLVWeP—P >

3HQHWU—FLMDV XQ
NODVLILN—FLMDV

3* NODVLILN—FLMD

SHQHWU—FLMDV XQ OR
HPS ULVNL XQ QDY WLH
DVIDOWEHWRQD PDLV N
"SD&d E—P

I1RWHLNW—V UHRORSLYV
VDLVW WDV DU HNVSOX

7HVW<aDQD QRWLHN YL
WHPSHUDWIU— QH¥HP
DSVW—N°XV N—GRV WI

7HVW+aDQDV NULWe.ULM
WHPSHUDWIUD N—G—
PDLQ—V DWNDU E— QR
NODVHV NDV QRWHLNW
DSVW—NC°LHP

I1HWLHN LHY-UWWV WH
N—G— GDUERVLHV ELW

/TLHN LHY-UWWV YLVV
dLDSD]RQV N—G— GDUI

7LHN %HPWD Y+U— WLN
QRYHFRADQD

7LHN VLPXO*WDV XQ Wt
QRYHFRAD QDL VR\D ® DN
DU DJUHJ—WX Se+F NDU
PDLV MXPD L]YHLGHV ¢
QRYHFRADQDYV

VienasNODVHV ELWXPHQX
LHY-URMDPL DWa-LUWL

.ODVLILN—FLMDV LU GZC
NOBEXUNO—&aDQ—V QDY

ORGLILF-WDV VDLVWYLHE
a P NODVLILN—FLMDV V

.ODVLILN—FLMDYV VLVW
SDUDVWLHP JDQ PRGL
bitumeniem.
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6.4.3* VLVW+PD /DWYLM—
6.4.1. Latvijas klimats

/I DWYLMDV WHULWRULMD DWURGDV P UHQDM— MRVO
SLHNUDVWe+. SODWXPD JU—GRV QR O G] XQ JDUXPD
NOLPDWX LHWHNPe W—V 8HRJU—ILVNDLVY VW—YRNOLV XQ
YLU]JLHQX bDwa-LU J—P JDLVD PDV—P 9DOGR&—V LU Pe<UH
NRQWLQHQW—0O—V XQ DUNWLVN—V JDLVD PDVDV /DWYL
cikloniem mijoties ar anticikloniem. 15 GLHQX JDG— /DWYLMD DWURGTLEL
LHWHNPs $U DQWLFLNORQLHP /DWYLM— LHSOIVW NRQV
SHULRG— ODLNDSVW-—N®°XV S DEHW DD X EDRXNIWAMAN-XE/X X QX @ D
VDXODLQ—NXV .UDVD WHPSHUDMIUPE SDHIPPL YE\EBDIQHAV-|
LU VDLVW WD DU DQWLFLNGIRQX LHSOIADQX QR $UNWLND\

*DLVD WHPSHUDWIUDV DW&-LU EX GD&—G—V /DWY
liefformas. AugstierVY VHYLa:-L 9LG]JHPHV DXJVWLHQe DWa&-LU
UDNVWXU JD JHP—ND WHPSHUDWIUD XQ "V—NV EH]VDOD
MIUDV JDLVD PDV—P SDVDUJ— .XUVDV XQ &HPDLWLMDV I
UDMRQV /DWYLM— $XNVYWD-ONBLWL\V D G B WR-NIBHWAAMY —£ G DV -
YLGeM— WHPSHUDWIUD YLVDXJVW—N— LU %DOWLMDV M
YLVIHP—N— 9LG]HBHYV DXJVWLHQ- >

6.42.6 HIXPD WHPSHUDWIUDV QRWHLNADQD

/IDL QRWHLNWX DVIDOWEHWRQD YLG*MR PDNVLP—OF
DVIDOWEHWRQD PLQLP—OR WHPSHUDWIUX QR 96,$ A/
PHWHRURORSLMDV FHQWUV" WLND LHJIWL GDWL SDU JD

VWDFLM—V $LQD&RV $0OINVQes %DXVN— 'DXJDYSLO 'R

ILHS—M— ODGRQ— O0OeUVUDJ— 3—YLORVW— 3ULHNX°RYV

6DOGI 6NU YHURV B6NXOWe 6WHQGe 9HQWVSLO  ="0—(
JDGD MDQY—UD O G] JDGD GHFHPEULP

$VIDOWEHWRQD YLG*M— PDNVLP—O— VHSWL%X GLH
VHNRMR&D DOJRULWPD
1) $WURG NDWUD JDGD NDUVW—NR VHSWL%*"@X GLHQX SHL
2) 1R & SHULRGD DXJVW—NDM—P NDWUDV GLHQDV JDL\
YLG*MR JDGD DXJVW—NR VHSWL%X GLHQX JDLVD WHP
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3) $SU«-LQD YLWXCIVMBEXIDGD DXJVW—NR VHSWL%X GLHC
YLG*MR YeUW EX XQ VWDQGDUWQRYLU]L
4) $SU«-LQD YLG*MR PDNVLP—OR VHSWL%"X GLHQX JDLVEL
5) $SU«-LQD DVIDOWEHWRQD YLG*MR PDN¥LP—OR VHSWL
AsfaltbetonaP LQ L PMHP-SHUDWIUD WLND QRWHLNWD Se«F VHN
1) $WURG NDWUD JDGD ]JHP—NR JDLVD WHPSHUDWIUX
2) $SU«-LQD YLVX JDGX ]JHP—NR JDLVD WHPSHUDWI!
standartnovirzi;
3) $SU+-LQD PLQLP—OR JDLVD WHPSHUDWIUX DU WLFI
4) $SU--LQD IPas@ltbetenaWHP SHWBWIUX >
16 WDEXO— GRWDV YLG*M—V YeUW EDV XQ VWDQGDU
VHSWLY%X GLHQX JDLVD WHPSHUDWIUDL XQ ]JHP—NDMDL JI
Tabula 16
$XIJVW—NR XQ ]JHP—NR JDLVD WHPSHUDWIUX YLG*M—V

Meteorol R § L V $XJVW_;\'&_ JDLVD| _yp_N— JDLVD WH
stacijas 9LG+M . 9LGM .
DWuUDabDQ YeUW I Standartnovirze YeUW I Standartnovirze

$LQDAL 25,30 2,23 -22,30 4,79
$OINVQ 26,45 2,48 -24,14 4,48
Bauska 27,84 2,34 -22,52 5,97
Daugavpils 27,71 2,16 -25,22 5,05
Dobele 27,65 2,03 -21,40 4,61
Gulbene 27,00 2,61 -24,10 4,43
Jelgava 27,67 1,82 -23,70 5,61
Kolka 24,13 1,70 -14,24 3,85
ILHS—M 25,86 1,09 -17,62 4,13
Madona 27,21 2,44 -23,36 5,83
O-UVUD/J 25,60 2,04 -19,30 5,49
3 —osta 25,47 1,78 -18,76 4,70
SULHNX 26,65 2,44 -21,34 5,06
5¢]HNQH 27,35 2,09 -24,22 451
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16. tabulasW XUSLQ —MXPV

OHWHRURZ $XJVW_;\'&_JDLVD =HP—N— JDLVD WH
stacijas
DWU [J) abqQ 3 l-_l?V.VME Standartnovirze 3 I-_LCJ;WME Standartnovirze
5 JD 26,97 2,04 -19,56 4,61
Rucava 26,47 1,27 -19,36 3,80
5IMLHQ 26,89 2,55 -23,58 4,54
Saldus 26,68 1,84 -22,06 4,78
6NU YH 27,56 2,60 -24,00 4,96
Skulte 26,18 1,98 -21,32 5,01
Stende 26,30 2,08 -21,46 4,27
Ventspls 24,56 1,66 -16,82 3,83
= 0—Ql 27,56 2,53 -23,66 5,09
=RVeQL 26,17 2,70 -26,26 5,07

9LG MR PDNVLP—OR VHSWL¥»X GLHQX JDLVD WHPS
WHPSHUDWIUX DU XIWLFDRPEXQ WHOMRWSYEEQMRWY UV
standartnovirzi. No statVWLNDV LU JLQ—PV ND WLFDP ED L
VWDQGDUWQRYLUA&X DWW 170 X\ B-E5XQMRADNL GrelMs—=M —Y\s URD D IV
VHSWL%X GLHQX JDLVD WHPSHUDWIUDV XQ PLQLP—O—V
[45]

Tabula 17
ODNVLP—OR XQ PLQLP—OR JDLVD WHPSHUDWIUX Ye«U

OHWHRURORSLV| ODNVLP—O| OLQLP—O-—

bDwubabpQ—VvV| WHPSHUDW WHPSHUDW
$LQDAL 29,75 -31,88
$OINVQH 31,41 -33,11
Bauska 32,52 -34,46
Daugavpils 32,03 -35,32
Dobele 31,71 -30,62
Gulbene 32,21 -32,97
Jelgava 31,32 -34,91
Kolka 27,52 -21,95
/ILHS—MD 28,04 -25,89
Madona 32,08 -35,01
O-UVUDJV 29,69 -30,28
3—YLORVW 29,03 -28,16
SULHNX®°L 31,54 -31,46
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17. tabulasW XUSLQ—MXPV

OHWHRUR( O9PNVLP1 OLQLP—

stacijas WHPSHUI WHPSHUI
DWUDADOQ e e
5.]HNQH 31,53 33,25
5JD 31,06 228,78
Rucava 29,00 -26,96
5IMLHQ 31,98 32,67
Saldus 30,35 31,63
6NU YH 32,75 33,93
Skulte 30,14 31,35
Stende 30,45 230,01
Ventspils 27,88 -24,47
-—0—qQl 3263 33,85
“RV.QL| 3157 236,40

$VIDOWEHWRQD YLG*MR PDNVLP—OR VHSWiLY%X GLHQ)>
DSU+-LQ—W DU IRUPXOX
Togmm = 0.9545(T

.— 0.00618 =lat® + 0.2289 = lat + 42.2) — 17.78, [46]

kur:

Tooom tDVIDOWEHWRQD YLGeM— PDNVLP—O— VHSWL%X GLI
f&

Tar £t YLGeM— PDNVLP—O— VHSWLWX GLHQX JDLVD WHPSHUL
lat +tSODWXPD JU—GL

$VIDOWEHWRQD PLQLP—OR WHPSHUDWIUX YDU DSU+-LQ—

T,.=0.859%T, — 17, [46]

surf —

Kur:
Tsut tDVIDOWEHWRQD PLQLP—O— WHPSHUDWIUD f&
Tar tPLQLP—O— JDLVD WHPSHUDWIUD f&

19 WDEGRRWL SODWXPD JU—GL PHWHRURORSLVNR 'V
DVIDOWEHWRQD YLG*M— PDNVLP,—10OHDOVWEWWRX DG IPHQX F
WHPSHWXMWPHWHRURORSLYVNR VWDFLMX DWUD&ADQ—V YL}
klase.
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Tabula 18
SODWXPD JU—GL PDNVLP—O— XQ PLQLP—O— DVI

LQLP—
OHWHRURG btuma ODNVLP— asofaltgetona PG
stacua§ JU—G asfaltbetona WHPSHUI bitumena
DWUD&aDQ WHPSHUDYV fa klase
$LQDaAL| 57,87 43,79 -25,68 PG 46-34
$O0INVQ 57,42 45,58 -26,74 PG 46-34
Bauska 53,92 48,18 -27,90 PG 52-28
Daugavpils 55,87 46,87 -28,64 PG 52-34
Dobele 51,50 48,37 -24,60 PG 52-28
Gulbene 57,17 46,46 -26,62 PG 52-28
Jelgava 56,65 45,84 -28,29 PG 46-34
Kolka 57,74 41,72 -17,15 PG 46-34
/ILHS —M 56,50 42,78 -20,54 PG 46-34
Madona 56,85 46,48 -28,38 PG 52-34
0O-UVUD/J 57,33 43,97 -24,31 PG 46-34
3—YLOR| 56,89 43,54 -22,49 PG 46-34
SULHNX 57,31 45,75 -25,32 PG 46-34
5¢]HNQH 56,50 46,11 -26,86 PG 52-28
5 JD 56,95 45,46 -23,02 PG 46-34
Rucava 56,16 43,84 -21,46 PG 46-34
5IMLHQ| 57,90 45,90 -26,36 PG 46-34
Saldus 56,67 44,91 -25,47 PG 46-34
6NU YH 56,64 47,21 -27,45 PG 52-28
Skulte 57,32 44,41 -25,23 PG 46-34
Stende 57,15 44,79 -24,08 PG 46-34
Ventspils 57,38 42,22 -19,32 PG 46-34
= O—QIl 5651 47,15 -27,38 PG 52-28
=RVe.QL 57,14 45,86 -29,57 PG 52-34

6.43. % LWXPHQD NOD&X L]Y*OH

$SU«-LQ—WDM—P DVIDOWEHWRQD WHPSHUDWIU—P I
YHLNWD VAASHIDVY:SH BlUI L NNXRJLDW—YFD 16. BBV MDE XD — V
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Papildus asfaltbetonaV HP SHUDWIUDL L]Y*O R BlpéfpaveE LW XPHQ
SLHG—Y— Y%HPW YsU— WUDQVSRUWD VORG]JHV N—GDV DV
ODLN— -D WL H NEGBiBRAtGRWAXle INGESAL MHE HNYLYDOHQW
YLHQDV VWDQGDUWD DVV VORG]HV S—UEUDXFLHQX VND
OLHO—NV SDU PLOMRQLHP LHWHLFDPV L]ESAR-WLHV N
S—UEUDXFLHQX VNDLWYV EIV OICHOAHN VD & DWW —RIXO BILRDX. PIH
VDWLNVPHV JDG MXP— LHWHLFDPV L]Y*O+WLHV NODVL
VDWLNVPHV JDNOOBDXRV- BXJVW—NX ELWXPHQX 7DV QR] P
JRQDV M—L]Y*ODV ELWXFEHW DNODOMWBHWRQX SDUHG]-WYV
SDUHG]WD O+QD VDW Liss\bRumena KIagi PG BB FIVAT]] Y « O »

6.5./DWYLMDV LHGDO aDQD NOLPDWD JRQDV

/IDL L]IYHLGRWX /DWYLMDV LHB®OLMWPRXDNO PPBPW Dr {B <€
PHWHRURORSLVNR VWDFLMX LQIRUP—FLMX XQ W—P DWE
Veidojot klimata zonas, tdJREHADV WLNBYYHRBRWDWWYLMDV NOLPD
"SDWQDERMDOL]*WDV DXJVWLHYX XQ JHPLH¥%“WX DWUD&aDQ—V
GDa—GRV /DWYL2VDWNUGISLREBYDPV /DWYLMDV LHGDO MXF
3* VLVWe+PDV
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[ ] PG52-28
[ 1 PG52-34

42.att. /. DWYLMDV LHGDO MXPV Se¢F 3* VLVW+PDV
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6.6 3SNRSRMXPV XQ VHFLQ—MXPL SDU QRGD®°X

3eW MXP— LU LISYIHHGRWW XPW WP DWD JRQ—V DWELC
LU VHFLQ—WYV ND /DWYLMDL LU SLHP-URMIHRGEU V 3* ELV
+34un PG 46 XQ L]YHLGRWD /DWYLMDV WHULWRULMDYV 3*
NRQVWDW.WV ND .XU]JHPe XQ 9L G]B#Pdased)bitBrnéh®+ URWYV 3
9LG]HPHV DXJVWLR® 5\ W HDMWNYREEM:34 un PG 52+28
ELWXPHQV VDYXN—UW =HP3DudPQA32+3BlbliiebsR WV 3*  +

/IDWYLMDV DSVW—NC°LHP WUDGLFLRQ—ODLV ELWXPF
VQLHIJWDL LQIRUP—FLMDL 2ZZZ ORZRKM®RYSKDBOW SO DV
B50/70 atbilst PG 64 NODVHL SROLPsUPRGLILF-WDkiu ELWXPHQ
SoDaL L]JPDQWR /DWYLRPAPGIYAVELOVWDBXN—UBW +0$& WLS
DVIDOWEHWRQLHP SODA&L L]P D GWaRiEPGVEERWPEPHQV 30%
+ NODVHL O G] DU WR /DWYLM— L]JPDQWRWLH ELWXPHQ
LU QRWXU JL SUHW ULVX YHLGR&DQRV EHW YLHQX N
HNVSOXDW—FLMX SD& E—P JHP— WHPSHUDWIU—
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7 (.63(5,0(17—/- '$1$
7 (NVSHULPHQWX SO—QV

%DOWRWLHV X] QRIGDD-HNG b - WY-P SWRYWH¥EDYQDBN
PHWRGLN—P VDVW—G WV HNYS&t).LPHQW—-O—V GD°DV SO

- Xx3HQHWU-
- SIE)]FL)EXVOES | xOLNVWWI
- “PLVN—WV | XTrauslums
3ROLP+UPRGL xIRYHFRa
(SBS, u.c.)
X9LVNRI]LV
GLQDPLV
Y NLQHP—W
Bitumens |—» PMB R x'LQDPLVY
Bitumeni v 5SHRORSL E GHV
> SDAEDF™® UHRORS]
. (DSR)
7HUPRVWD xa®lGH JHI
ORYHFRAD__, WHPSHUI
X]JODE—A&l (BBR)
VWDBLOLV

x30—Q— V
Bitumena KURPRWR
J  IXQNFLR¢> (TLC)

xLiesmas
JUXSX VD MRQL]—FL

detektors (FID)

A 4

PMB bitumena $WRPVSH
. VWUXNWR»  mikroskops
g “SD&ED (AFM)

43 DWW (NVSHULPHQW—-O—V GD°DV SO—QV
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7

19 WD&xXm44 +t50 DWW eSNRSRWL QHPRGLILF*WR L]J]HMD
"EDV

SDPDW SDa

'Da—GDV L]JFHOVPHV QHPRGLILF*WR E—]HV ELWXP

1HPRGLILF*WR E—]HV ELWXPHQX SDa EDV

Tabula 19

Bitumena izcelsme un tips

1RV—NDPDL E-190 Kgﬁ\ga Krievija | Baltkrievija | Zviedrija | Lietuva
B70/100 B70/100 | B70/100 | B70/100
90/130

SHQHWU—FI| 188 102 77 94 87 76

0 NVWaDOQEL

WHPSHUDWI 36,8 46,4 51,6 48,8 45,2 46,6

Frasa trausluma

WHPSHUDWI -19 -25 -23 -25 -17 -15

'LQDPLVN—

YLVNR]LW— 68,4 152,3 289,5 309,8 196,5 182,5
1RYHFRaAaDQ—V FLHWHMXPSUHWHVW EDV

0 NVW-aDQI

WHPSHUDWI| 424 53,0 57,4 55,0 50,6 51,6

SeF 57)27

0O NVW-aDQI

tHPSHUDWIU 5,6 6,6 5,8 6,2 5,4 5,0

SDOLHOLQ—

'i'a“;"g”flj:gsas 0% 1% | 0% 0% 0% 0%

SHQHWU—FI

RTFOT , 0.1mm 111 68 53 64 59 52

3DOLHNRA&—

SHQHWU—F 59 67 69 68 68 68
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200

BND 90/130 = BND 60/90 B70/100

188

180

160
E 140
£
= 120 102 o
© 100 87
S 80 7 76
S 60
=
) 40
5 20
o

0
BND 90/130 | BND 60/90 B70/100 B70/100 B70/100
E-190 Krievija Krievija Baltkrievija Zviedrija Lietuva
Izejas bitumens
44, att. , ]JHMDV ELWXPHQX SHQHWU—FLMDV U—G W—M
60
51,6

o 50 J.ﬂ ‘ 4878 AL &
°. 6.4 452 99;0
o
| .
'S 40 —36;8
(1]
o
o 30
£
Q
= 20
(7]
£
= 10
'
1D
? O
=
=

E-190 Krievija Krievija Lietuva

B70/100 ‘ B70/100 ‘

Baltkrievija Zviedrija

Izejas bitumens

45, att.Izejas bitumenuP NVW«aDQDV WHPSHUDWIUDV U—G W—M
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|
i

i
=
o

Frasa trausluma temperatira, °C

) I I I
-23
-25 -25

-15
-15
-17
-20
-25
-30
BND 90/130 = BND 60/90 B70/100 B70/100 B70/100
E-190 Krievija Krievija Baltkrievija Zviedrija Lietuva
| m Series1 -19 25 23 25 17 -15

46. att.Izejas bitumeQ X )UDVD WUDXVOXPD WHPSHUDWIUDV U—C

350
309.,8
» 289,5
= 300 +
©
o
@ 250
i
= 196,5
N 20 182,5
- 152,3
2 150
>
]
=< 100
0 68,4
E 50
=
0o 0
BND90/130 | BND 60/90 B70/100 B70/100 B70/100
E-190 Krievija Krievija Baltkrievija Zviedrija Lietuva

Izejas bitumens

47. att. , ]JHMDV ELWXPHQX GLQDPLVN—V YLVNR]JLW—WH WHP:
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MikstéSanas temperatira, °C

70
60
50
40
30
20
10

57,4

53 51,
46, 48,

42,4
36,

B Pirms RTFOT

B Peéc RTFOT

E-190

BND BND | B70/100 | B70/100 | B70/100
90/130 | 60/90

Krievija | Krievija Baltkrievija Zviedrija | Lietuva

Izejas bitumens

48. att

LJHMDV ELWXPHQX QRYHFR&DQ—V S*F P NVW«<aDQDV

Penetracija, 0.1mm

200
180
160
140
120
100
80
60
40
20

188

E-190

B Pirms RTFOT
B P&c RTFOT

BND
90/130

B70/100 | B70/100 | B70/100

Krievija | Krievija Baltkrievija Zviedrija | Lietuva

Izejas bitumens

49. att.Izejas bitumenuno FRaDQ—V S*F SHQHWU—FLMDV U—G W
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B MikstéSanas temperatdras
palielinajums, %

B Penetracijas samazinajums, %

Ipasibu izmaina, %

B70/100|B70/100|B70/100
90/130 | 60/90

E-190 | Krievija | KrievijaBaltkrievij#viedrija| Lietuva

Izejas bitumens
50.att.,]HMDV ELWXPHQX SDPDW SD& EX L]PDL%X GLQDP

7 ORGLILF*WR ELWXPHQX SDa EDV

OHLNWDM— S*W MXP— WLND L]PDQWR Labul®Da—GDV L
kuri tika modifiFeWL DU GDa—GDV L]EEDY BBEWR, SBIR,. BBX4, H P

Elvaloy™ un PPA (STARPHOSE 03). 30% P+U-D ELWXPHQD NODVH LU 30

55. 9LHQD QR VYDU J—NDP SROLP*UPRGLILF*W— ELWX
X]JODE—&abQbV VWDELOLW—WH 30% VDGDO aDQ—V X]JC
UH]XOW—W— X]JEULHVWL SROLPeUL SDFH°DV DXJ&axXS XQ I
DSDN&d— 8]JODE—&DQDV VWDELOLW—WHV WHVWYV LU EL
VSeMX VDJODE—W VDYX VWUXNWIUX HNVSOXDW—FLMDV D
8] JODE—&aDQDV VWDELOLW—WHY WHVWD JDLWD

1) 30% S—UDXJX LHYLHWR NDXV— DU PO DSMRPX NXI
2) .DXVDP YLUVI X]OLHN DOXP QLMD IROLMX XQ X]JODE
GLHQ—V

3) 3°F GLHQ—P °DXM S—UDXJDP DWG]*VW O G] LVWDE
WDG NDXVD YLUVPX X]VLOGD XQ L]Y“HP S—UDXJX —U-
S—UDXJD XQ °DXM S—UDXJDP SDVW-+f&-W.DGWDED
vbGbo abQ—vVv sbu—G—V PDWHUL—OV LU VDGDO WV

4) 6DGDO abQ—V SDN—SH fotm@RY-UWeWD DU VHNRMRA&X
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6DGDO aDQDV SDN—SH I FP /I FP
KurLl +=SROLPUI—]HV VIDUWNARPYLHGDV G]L°XPV

30% VDGDO 4DQDV DSVW—N°L YDU EIW LHGDO WL WUV Y}

1. 1. VHLGV NDV L]&D(PRDLVPGID-OFHL SLHP W JXPLMDV HOD\
VDYX IRUPX EH] HODVW JDV GHIRUP—FLMDV L]VDXNA&I
GHIRUP+MDV XQ SDJDULQ—V KRUL]JRQW—0O— YLU]JLHQ—

2. 2.veids NDV QHL]UDLVD VDGDO dDQX ELWXRuH®@Na YHLGR (
SODVWLVNXPV N°IVW SDU QRWHLFR&R ODWHUL—OV SD.
SODVWLVN—V GHIRUP—FLMDV -D SROLPsUV YHLGR QH:
FLOLQGULVNX IRUPX XQ SODVWLVN—V GHIRUP—FLMDV (

3. 3.veids, kas parad®@ HVNDL G U X NQIEQRWAHDLQVWWER WR SHRELLP-UD | —]
ELWXPHQD I—]L &4DM— JDG MXP— SROLPsUI—]HV JDUX
SUHFTL >

7DS—W X]JODE—abDQDV VWDELOLW —W HGLY DWNDLWIHWER
X Ja poliP-UGDOLYX L]PeUL LU PD]—N SDU PP WDG &
UbG W—ML X]JODE—&abDQDV VWDELOLW—WHYV WHVW —

X -D GD°L%X L]JP-ULPPU WDG QHSXHPDEDBD®DBDOQDV VWDEL
nevar tikt sasniegta.

X -D GD°LYX L]P*UL S—UVQLHGDPEVR®I WD BB GRW LN

ORGLILF*WR ELWXPHQX SDPDW SDa EDV XQ X]JODE—3a
ir apkopoti 20. un 22 WDRX@r23. WDEXO— LU DSNRSRWL PRGLILF
QRYHFRADQ—V SDa EDV XQ UHRORS8SLVNR YLVNR]JLW—WH"
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ORGLILF*WR ELWXPHQX SDPDW SDa EDV XQ X]JODE—&abQDV VWDELOLYV

Tabula 20

8]JODE—&4DQDV VWDELOLW
O NVWe?2 Frasa = —
N.p.k Bitumens BHQHW| o /"o o] trausluma $xJab _ $SDNA&D .
P 0.1mm WHPSHY spopwl M NVwea S ] 0TNVWe2
f& & Q WHPSHU Q WHPSHLU
f 0.1mm 0.1mm
f& fé&
Baltkrievija B70/100
1|+ 250 sBs-1 66 62,4 21 66 67,6 57 67,4
Krievija B70/100
2. |} 5 5op SRS 52 63,2 22 70 73,4 44 69,2
Krievija B70/100
3. |, b eBS.3 57 61,4 24 118 66 37 71
Krievija B70/100
4 | 4250 SBS-4 57 66,6 -19 114 76,6 41 69,4
5. | E 190 + 3% SBS-1 122 47 22 124 45,8 124 45,6
Krievija B70/100 _
S
6. | + ELVOLOY AM
19 + STARPHOS 49 72,8 22 53 66,4 53 66,8
04°0.3%
Zviedrija B70/100
7|+ 25% SBS-1 1 52 22 73 50,6 73 50,8
Krievija B70/100 +
8. | STARPHOS 0F 58 58 25 ; ; ]
0.3%
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Tabula 21
ORGLILF*WR ELWXPHQX QRYHFRaADQ—V SDa EDV XQ UHRORSLVNR YLVN

RTFOT
= 0 NVW-3a Frasa LebPL .LQHPD
o Bitumens 3DOLHI] 0O NVW-3 ’ Bitumena | YLVNR] YLVNR]
= SHQHW WHPSHU/| trausluma
oimm SHOSHW WHPSHU <o oLl wHpshd Mmasas 3D V mn/s?
) fé& L]PDL Y%
[& [&
Baltkrievija B70/100
11 2 504 SBS-1 sk. 25. tabulu - -
Krievija B70/100 o
2. | 5 506 SBS.2 37 71,1% 73,4 10,2 -16 -0,13 5127 2041
Krievija B70/100 o
3. | 4 25% SBS-3 36 61,1% 71,4 10 14 -0,17 3363 2130
Krievija B70/100 o ) ]
4| 1 550 SBS-4 35 61,4% 74 7,4 19 0,22 2785 1733
5. | E 190 + 3% SBS-1 84 68,9% 50,6 3,6 24 -0,34 195,2 474.,6
Krievija B70/100 _
6. | + ELVOLOY AM® 0
1% + STARPHOS 33 67,3% 77 4,2 -18 -0,24 15318 2135
04°0.3%
7 Zviedrija B70/100 i ) i ] ] ] ] ]
" | +2.5% SBS-1
Krievija B70/100 +
8. | STARPHOS 04 36 62,1% 72,2 14,2 -18 -0,27 3648 1137
0.3%




Tabula 22
ORGLILF*WR ELWXPHQX SDPDW SDa EDV XQ X]JODE—&abQDbV VWDELOLYV

8]JODE—&DQDV VWDELOLW
0O"NVW.3q | rasa . -
Bit BHQHW| v iipgyy trausluma $xJab $SDNabD
rumens 0.1mm WHPSHU 0"NVW-a 0 "NVW-e?
f& SHQHWU SHQHWU -
f& WHPSHU WHPSHU
0.1mm 0.1mm
f& f&
Krievija BND90/130
4 2 506 SBS.2 71 60,4 21 124 74,8 51 62,6
Krievija BND
90/130 + 2.5% 69 58,2 -23 117 71 48 64,6
SBS-4
Krievija BND
90/130 75 54,6 -22 134 59,6 46 61,6
+ 2.5% SBS-3
Baltkrievija B70/100
+ 2 50h SBS-2 64 67,2 -20 152 75,6 36 74,8
Baltkrievija B70/100
+ 2 50p SBS-4 61 64,4 -22 152 70,4 36 73,8
Baltkrievija B70/100 )
+ 2506 SBS-3 62 60 25 164 64 36 72,4
Baltkrievija B70/100
+ STARPHOS 02 67 56,8 -28 71 55,4 71 55,6
0.3%
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ORGLILF*WR ELWXPHQX QRYHFRaDQ—V SD&d EDV XQ UHRORSLVNR YLVN

Tabula 23

RTFOT

X TNV WeE = 'LQDPL] .LQHPD

o . — oA ea rasa ;

= Bitumens sHoHwl SPOLE L pamy WHPSHU| taustma | Blumena YLVNR] YLVNRI

0.1mm o ' SDOLHOL| WHPSHU
b f& LIPDLY4
f& f&

Krievija B90/130 o

L 5 50 SBS-2 52 73,2% 66,2 5,8 -23 -0,54 784,2 1232
Krievija BND 90/130

2. | +2.5% 51 73,90% 64,4 8,2 -19 -0,4 837,6 1165
SBS-4
Krievija BND 90/130 0

3. | 1 25% SBS-3 54 72% 63,6 9 -21 -0,48 743 1038
Baltkrievija B70/100 0

4. | £ 550 SBS-2 50 78,10% 69,6 2,4 -20 0,02 2352 2192
Baltkrievija B70/100 0

5 | 1250 SBS-4 50 82% 70 5,6 -20 0,01 2210 2193
Baltkrievija B70/100 0

6. | 550 SBS-3 50 80,60% 67,8 7,8 -19 -0,01 2306 2499
Baltkrievija B70/100

7. | + STARPHOS 02 50 74,60% 65,4 8,6 -25 -0,05 1352 1081
0.3%
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$QDOL]ZMRMW23. WDEXODV UH]XOW—WXV NRQVWDW-
WHUPRVWDELOLW—WHY XQ X]JODE—&DQDV U4G W—MV W
7XUSP—NDM— SeW MXP— VWDELO—N— ELWXPHQD XQ S
DIJUHV Y —NRYQ HDNMVYWV-RNORWDND VWDQGDUWD /96 (1
diennaktis)+ SeF 7X®LHQQDNW P ,HJIWLH UHJpt@idha-wWWL U—GD
6%6 NRPELQ—FLMD DJUHV Y—NRV DSVW-—N°RV S-F X C
X]1JODE—3&aD Q D5H VADOMEL @/ IUVWDABSINER>SBRWIX (DWW« O RV

Tabula 24

Baltkrievijas bitumena B70/100 un SBSNRPELQ—FLMDV X]JOPH—EGKQDYV VWDEI
GLHQQDNW P

d °.S$ v Bitumena .| W v SE | Dcles$" FRASS, Vp -sc“F
dienu U%0]S§ Si pv}
. marka mm/10 £ £
skaits U 9
Baltkrievija h'a 53 68 -23 83
6 B70/100 +
2.5% SBS-
1 W <a 53 68 -25 84
Baltkrievija h'a 54 68 -24 84
7 B70/100 +
2.5% SBS-
1 W <a 54 68 -25 84




Modificeta bitumena uzglabasanas
stabilitates noteikSana péc 6 dienu
uzglabasanas
100
a3 84
80
68
60 53
40 B Penetracija, mm/10
m Mikstesanas, C°
= FRASS, C°
20
M Elastiga atjauno3anas, %
0
AU
-20
-23 25
-40

51. att Baltkrievijas bitumena B70/100 un SBSNRPELQ—FLMDV X]JO®E—&4DQDV V)
GLHQQDNW P
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Modificeta bitumena uzglabasanas
stabilitates noteikSana péc 7 dienu
uzglabasanas
100
&4 84
80
68 68
60 54 54
40 M Penetracija, mm/10
H Mikstésanas, C°
= FRASS, C°
20 M Elastiga atjauno3anas, %
0
AU AP
-20
-24 -25
-40

52. att.Baltkrievijas bitumena B70/100 un SBS-NRPELQ—FLMDV X]JO®SEFR~ADQDV V
GLHQQDNW P
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74. 1HPRGLILFeW— XQ PRGLILFeW— ELWXPHQD VWL
atomspeND PLNURVMRSX $)

7 I1HS—UWUDXNWD NRQWDNWD PHWRGH

%LWXPHQV LU NRPSOHNVV PDLV MXPV NDV VDVW
RI°ITGH¥%UD&X PROHNXO—P NXUDV SDUDWVWmMmawiHN LHGDO
MalteQL VDYXN—UW WLHN LHGDO WL SLHV—WLQ—WRV RJ°I|
VYH-RV 'D&—GDV L]JFHOVPHV ELWXPHQLHP LU DWa-LU JD
."PLVN—V "SDAa EDV twldipeRifaA@uekQX¥ QWEDAUWUDXNW — |—]-
(malteQX NRPSRQHQWHY DU OLHO—NX DURP—WLVNXPX GDU
I1HS—UWUDXNWD DURP—WLVNXPD VDPD]JLQ—&DQ—V SDV
D U R skienVWaltnu komponentiemtVY H-LHP

%LWXPHQD - PLVND VDVW—YD NRQWUROH LU JDOYHQ
XQ W—G*M—GL DU JDOD SD& EX QRWHLN&ADQDL QHPDLQ"

%DOVWRWLHV X] ,0Y U WCHFILLLDYWD QD0 DU DWRPVSeN
SDO G] EX $WRRLF )RUFH OLFURVFRSH YDU NRQVWDW
PLNURVWUXNWIUDVY NDWDQDV I—]H FIBWB QBHWKDYKD \EH. \
ELWHV YHLGD |I—]H LU LINOLHB8 V6D B BIK DMV-He X-OQAXDUDY
proporcijasLU DWNDU JDV QR LJHMDV ELWXPHQD GDEDV PRG
PDLV MXPD QRYHFREADQDVY SDN—SHV

VHLNWDM— SeW MXP— ELWXPHQD PRUIRORSLMD W
PLNURVNRSD SDO BLMEXRVWRSX DU °RWL DXJVWX L]a-LU\
LQIRUP—FLMX SDUS$36-BBXWIHGMVUN & X RiEMmEDOQIDPMBH L N W D
ELWXPHQX PRGLILF*WX DU 6%6 XQ QHPRGLILFeWX ELW.
HNVSHULPHQWY VWDELOX XQ QHVWDEZEI OXDELWLXBMH® B LNRL
AFM metodi.

Viens no YLV YV Ydjidin gkspédrimentaSRVPLHP LU S—UDXJD VDJDW
/I G] f& VDNDUVeWD ELWXPHQD SLORHW W GLMWMND Q@ RSYOL-H M/
U—GLXVV PP XQ ELWXPHQV L]SOIGD SD YLVX SO—NVQF}
vismaz uz 24 st G—P DWG]VW O G] LVWDEDV WHPSHUDWIUDI
DWWe«OXV VYDU JL LU SDQ—NW S—UDXJD YLHQP+.U JX L]S
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9LVL DWWe+OL WLND LHJIWL L]PDQWRMRW —P J
PDWH UWilikel @ VWV ND L]Y*OWV DWEL O Yitwkeéad+ S b\ B-IP —7 IPHDALL H U
DU VLOLNRQD DGDW—P YDU UHGXFeW LHVSe«MDP EX ND I
OLNURVNRSY GDUERMDV QHS—UWUDXNVGEID W R @QMWBNWDIV U B ;
S—UYLHWRMDV SD S—UDXJD YLUVPX $GDWDV S—UYLHWR

7LND DSVNDW WL GLYX GD éietsGountehsWBR®'30Qud SDUD X
SROLP-UPRGBI2ZFWEY 7LND LHJIWL GLYX YHLGX ELOGHV
KHLIKW PRGH XQ QRYLU]J]HVY DWW+.OL GHIOHFWLRQ PRGH
YLUJLHQRVY DWNDU E— QR DG bWdbas Rised)pd kieigV &oMiXPD YLU
kreisas puses pa labi.

7LND L]Y*OWDV GDa—GDV YLHWDV X] ELWXPHQD SD
QHV D S OamMivaoleboa \Wdata uztV 7D G D G DB n&+ H ® DHNWRIMGY — W
ODXNXPX —P 1 —P $GDWDV S—UYLHWRMXPD ODLN-
NXU QRWLHN SeW MXPV MR PLNURVNRSV LU °RWL MIW™JV

9LHQDV ELOGHV WDSaDQDV LOJXPV VDVW—GD PLQ
ODLNL HS LODBWINGE LW XPHQD DXJVWXPD DWW«OL GLY—\

53. att. % LWXPHQD % DXJVWXPD DWW-OL
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54 D WrWituthena PMB 25/55-6(0 X JVWXPD DWW+OL GLY—V GDa—G—V Yl

54 DWW %BLWXPHQD % DXJVWXPD DWW-.OL

.U—VX DWAa-LUEDV QRU—GD DXNMRWIORE-Y¥NDWNEX-DP S
DXJVW—NV LU SXQMR \HRRNWLXUKZESt ) R WOW aBgsRudu L
Y UW EX DPSOLWIGDV

.— YDU UHG]*W LHJIWDV ELOGHV DERV JDG MXPR
 HVS*MDPV WR YHLFLQ—MD L]Y*O+WV PLNURVNRSD GDUE
UH& PV MR ELWXPHQDP SLHP W YLVNR]SWUt\RBLYDUY\SL}
SLHVNDUADQDV WDSSLQJ PRGH VQLHJWX ODE—NXV XQ S

7RP<U DF PUHXDPDXPX DW&-LU EDV JDQ ELWXPHQDP
bitumenam.% LW XPHQDP SLUPDM— JDG MXP— LU UHG]DPV
DW&a-LUEX O QLMYHLG JV YHLGROV 7— N— DSVNDW—PDI
EIW SROLP.UD &-LHGUD ,HVS*MDPV WDV LU YHLGROV X
SDUDXJD VDJDWDYRADQDV SURFHV— 2WUDM— JDG MX
YLHQP«U JD DU SDN—SHQLVNX DXJVWXPD VDPD]LQ—MXP X

Bitumenam PMB 25/55-66LUPDM— JDG MXP— DU~ LU UHG]DPV \

YHLGROV NDV a4DM— JDG MXP— YDU+WX EIW SROLP+UD 4&-
YHLGD DXJVWXPD L]PDL%“DV NXU— YDU VDUHG]*W GD&a—G
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55 D WAB-MU-bit@Gnakd 20/30 novirzeD WWIOL—V GD&—G—V YLHW—V

[SolElTel

55 DWW %BLWXPHQD % QRYLU]J]HVY DWW-+OL

56. atts Ok SD U — G MMB BIS8/60RolizBOWWOL GLY—V GDa—G—V YLFHE

[y

56. att. Bitumena PMB0/55- QRYLU]JHV DWW-.OL
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.— YDU UHG]*W LHJIWDV ELGGHMHEYDW DLW X MRLDE
WR ND L]Y ¢ OlontaktdnhetodeY Ut SLHP*URWY QRYLU]JHVY DWW-+.OD
%LWXPHQDP SLUPDM— JDG MXP— YDU DWNDO UHG]-V
DSVWLSULQD ND &aLBDMWHLGIROVDSDW-BERMB-@DV SURFHV-
vDLVW EDV DU ELWXPHQD PRUIRORSLMX 7RWLHV YDU
DXJVWXPX DWa-LU ED 2WUDM— JDG MXP— YDU UHG]e\
pen HWU—FLMX W L DU DGEBW®HBWXS ¥UWNRMW RMIWPID f#UH]XO
YLUVPDV 3VHNR&ADQD" ELMD VDPeU— PD]D

Bitumenam PMB 25/55-65LUPDM— JDG MXP— DWNDO YDU UHC(
YHLGROX NDV YDUsWX EIW SROLP+UD 4-LHGUD 2WUDM—
LU DU OLHO—NX SHQHWU—FLMX W L PD]—NX YLVNR]LW-
SDUDXJD YLUVPD 3VHNR" DGDWDV S—UYLHWRMXPDP W—O:

3LUPV SUDNWLVNDV GD°DV X]V—NabDQDV WLND SDU
LHYVS - WDRWG]W NDWDQDV I—]L WW.— G@HWHMDYNR®N WH
,HVSMW®PV LU L]Y*O*WD QHS—UWUDXNWD NRQWDNWD GD
eksperiments ttks HLNWV DU S—UWUDXNWD NRQWDNWD PHWRGL

7 3—UWUDXNWD NRQWDNWD PHWRGH

AtoPVSeNX PLNURVNRSYV $)0 LU LHU FH DU °RWL DXJV'
LQIRUP—FLMX SDU SDUDXJD YLUVPDV PRUIRORSLMX ,U Y
LHVS*MDPV YHLNW SDUDXJD L]S*WL 'DUE EDV UH&a PD L]Y
LU DWERDMaIDNYDOLW—WH
,U WUV JIJDOYHQLH GDUE EDV UHa PL

1. IHS—UWUDXNW— NRQWDNWD PHWRGH VN QRGD
2. 3—UWUDXNWD NRQWDNWD PHWRGH
3. Bezkontakta metode.

7XUSP—N S*W MXP— WLND L]Y*O*WV S—UWUDXNWD NI
UHA PV NXU& S*F GHILQ FLMDV DWURGDV VWDUS QHS-
PHWRGL 7DVDERIJWMHDNDQRWHLNWX ELHAXPX SLHVNDUDV
3—UWUDXNWD NRQWDNWD PHWRGH LU SLHP<URWD
SUREO<PDV NDV VDLVW WDV DU DGDWDV SLHV—U%RM
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L]1&-LUWVSeMDV ELOGHYVY DU PLQLP—OLHP SDUDXJD ERM—
var NRQVWDWeW VWU—G—MRW DU P NVWLHP ELWXPHQLHP
6YDU JD ORPD LU DGDWDV L]Y*OHL .DWUDP GDUE ED

tips ar noteiktiem parametriem (garums, springa konstante, rezonanses frekvence).
3*W MXP— WLND L]Y*OWD S—UWUDXNWD NRQWDNWD PH
parametriem:

X springa konstantee40 N/m;

X garumsz —P

x frekvence+300 kHz.

Springa konstante ir viens no BAJU J—NDMLHP Dfekipiém.V L]Y*OH)

I1RWHLNWDV VORG]JHVY LHWHNPe DGDWD L]J]OLHFDV
F=-Ns,

kur
k tspringa konstante, N/m,
S tadatas izliece, m,
FtSLHOLNWDLYV VSNV 1

6SULQJD NRQVWDQWH L]JVDND DWWLHF EX VWDUS SL
OLHO—ND LU VSULQJD NRQVWDQWHY YeUW ED MR VWLQJ-
OIVX SeW MXP— V—NXP— WLND L]Y*O*WV QHS—UWUDXNW
PRGH XQ WDP DWELOVWRAD DGDWD QR VLOLNRQD PDWH
kKN/m. aLV GDUE EDV UHa PV QHVQLHGI]D Y ODPXV UH]XOW —
SUHFT]DV

aDM— S+W NRaPWXHWIDGE—WD Gu Hikiménhtl FBRGE3D |UnF « W
B70/100), vienu p@ L PH U P R (®PMBLF-¢88-60, kasU DA R WV NB-R Qi —
stabila un viena nestabil®& R O L P » U PaRb@umdnk {AMB 45/80-55, kas DA R W V
/IDWYLN-WH DU $70 PHWRGL

Ar ATM PLNURVNRSX WLND LHJIWL DXJVWXPD DWWe+OL
SKDVH PRGH N— DU SLHVNDU&ADQDV DR®BSUMAIGDV DW\
DWW+.OL SDU—GD SDUDXJD YLUVPDV GDa—GX SXQNWX D>
WLHN DW] PeWL JHP—NIDSXOWWNL DU—IPIFAWNNXDtLHIIWL FL
SLHYN—U&DQDV DPSOLWIGDV DWW+OL 3¢F EIW EDV QR
iIQIRUP—FLMX SDU SDUDXJD YLUVPX N— QR DXJVWXPD D
YLHQV QR KDUPRQLVNR VY—UVW EX SDUDPHWULHP 7— L
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SDOLHN YDL QX PD]—ND YDL OLHO—ND -R PD]—ND LU
RWUMBILO+HO—ND LU DPSOLWIGD MR JHP—N LU SXQNWYV

)—&X DWW+OL SDU—GD GD&—GDV |I—]HV ELWXPHQ— )
VY—UVW EDV VLIJQ—OX NDV WLHN VIW WV X] DGDWX XQ
adatai saskaroties ar parauga virsmeF EIW EDV |—&X ELOGHV DWW-+OR
ELWXPHQ— XQ NDWUDL I—]HL LU VDYDV UHRORSLVNDYV
ELOGHV QRU—GD X] WR ND ELWXPHQV LU NRPSOHNVYV
SHUIHNWL KRPRJ*QV XQ N— QH YLVL RJ°IGH%UDAL VDYV
[50].

)—aX ELOGHV WLHN L]PDQWRWDV ODL DWVSRJX°RWX
HODVW ED DGKe+]LMD XQ EHU]JH XQ YLVX aR SDa EX DWa
(sk. 57 att.).

0° 90° 180° —— Brivas svarstibas

/ \: .-\“.\ / "\K' _\\ ~T77 Svarstibas uz paranga
/ / hY
s Y

\ \,\ \ virsmas

Fazes nobide ”'s:\ --------- = f / \ \
N /S NN /
H\ N/ /J \ N/ /

\\-/)/ \_L‘; Amplitiidas \'\\ /x?\'x

¥ samazindiands

57.atW 6 Y—UVW EX JUDILVND DWW+ORAaADQD >

$U DWRPVS*NX PLNURVNRSX LU LHVS*MDPV LHUDXG] W
1. .DWDQDV I—]H FDWDQD SKDVH

2. 3HULI—]H 3HULSKDVH

3. 3buDI—]H 3DUDSKDVH
4

6DOV |I—]H 6DO SKDVH
KataQDV |—]H QR JUQR. 0 AFDWRX] + X Qndlgia@ Dz =+
DXJ4X WLHN DWVSRJIJX°RWD N— JOIGD I—]H NBN— LU L]N

DWVSRJIJX°RWD N— JDLAR XQ WXP&R O QLMX VHF ED &R I-
LIVNDWDLHSN°SLHY%ZHPWY ND NDWDQBOY I$SIN—dd¥ GNFDWVIDC
| —]HEHULI—]H NXUX YHLGR DU DXJVWX PROHNXO—UX PD
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+VYH53]. 7DG VHNR SDUDI—]H NXUX YHLGR DU JHP—NX PR(
RI° IGHZDD&®RIP+=WLVNLH RIIBBYHUDAL =

BitumenD P % LU VDUHG]DPDVNDWIDYDW U—=V] H— BHHW L] —
SDUDI—]H )—&X VDYVWDUS+*MDLV GDXG]XPV LU YLHQP-l
YHLGR JDUDV YLUNQHV $SN—UW NDWDQDV |I—]HL SHUI
RJ°IGH%UDAL VYH:-L LU SOD&D XQ S*F SLHVN—U&ADQDV D
SHULI—]H LU OLS™ J—ND WL DU OLHO—NLHP DGK+]JLMDV
7UHaA— |I—]H LU SDUDI—]H NXUX YHLGB®RRPB{WRDMKIN XD-O Wl
(sk. 58. att.)

a)

............... ™

58 DWW %LWXPHQD % VWUXNWIUD
a) AXJVWXPD DWA-OV DBR/W.OV F 3LHVN—UADQDV DF
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6DO G]LQ—MXP— DU LHSULHN&* MR SDUDXJX ELWX|
SHQHWU—FLMD W L aLV ELWXPHQV LU P NVW—NV 3«F $
LINOLHG*WDV WLN YLHQP<«U JL N— ELWXPHQ— % $WV
YHLGRMRW ]YDLJ]JYHLGD VDYLHQRMXPXV /LHOV S—UV)

daudzumam, t.i., lielsPDOWeeQ X G(EkX®®]XatR)V Tas atbilst bitumenam ar
JHP—NR YLVNR]JLW—WL

a)

A1 pm

=8.3 pm

1
a0 Height Sensor 0 pm

50 DWW %LWXPHQD % VWUXNWIUD
D $XJVWXPD DWW+0OV E )—A&4X DWW-OV F 3LHVN—U
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SROLPUPRGLILF-WDP ELWXFBQDWVRWV M/ DWW OLHO—N
| —]HV GDXG]XPX VDO G]LQ—MXP— DU SDUDVWLHP ELWX
OLHFLQD SDU OLHO—NX DVIDOW.QX GDXG]XPX NR L]JUDLYV
YLVNR]LW—WH SDOLHOLQ—V 'Da—P NDWDQDV I—]*P QDY
DVIDOW*QLHP XJUHL] WLHN L9 60HW.RWL DURP—WLVNL PDO

a) b)

60. att. Bitumena PMB 25/55-60 WU X NW IUD
D $XJVWXPD DWW+<OV E )—aX DWW+.OV F 3LHVN—U
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6WDELODP SROLP*UPRGLILFW BP (unvwenaPHQBP 30 %
"SD& EDV QHPDLQ—V YDU VDUHGHWWI-GLLY XQ GD&DBGHDM |-

NDWDQDV |—]H EEO&E-\DWWSDUYBGHW LU LINOLHG+sWDV YLH
WL I—]H NXUD ELOGeV LU JDL&—N— NU—V— LU OLS J—
a)

Tapping Phase 20 um

b)

Tapping Amplitude 2.0 um

61. att. Stabila bitumena PMB 45/80- VW U XNW IUD .
D )—aX DWWe«.OV E 3LHVN—U3EDQDV DPSOLWIG
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1IHVWDELODP SROLP<UPRGLILF«W-DP LEL WRRNQDPV 30 ¥
LHY-URMDPL- G QHGD UDHYLHV (S BX G PAVPW ALP SDUDXJD
VDO G]LQ—MXP— DU VWDBELUOR SIDWXYPH DHéar LARQUGIHSI D’
DGK+]LMX 7DV OLHFLQD SDU QHVWD ERDIDQ ELW KPW RPH®WD
"SD&EDV MR PDLQ—V DU~ ELWXPHQD NRPSRQHQWX ~SD
QRVO—Y REHD—WY PDOW+QX GDXG]XPV L]uhDis¥D DVIDOW
| —]HV ELWXPHQ— YDLUV QDX¥StEHQRYWDE LLQ D PHEVRWKXIP\H Q |
X]WXU«aDQDV VWDELOLW—WHYVY WHVWXV WLND LHJIWL NLU
XQ DSDNaX

a)

b)

62. att. Nestabila bitumena PMB 45/80- VW U XNWI1UD .
D )—aX DWW«OV E 3LHVN—U3EDQDV DPSOLWIG
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7XUSLQRW $70 PHWRGHAMHLBPWDREVFAUXNWIUDV L]S:-
SROLP*UPRGLILFeWLHP ELWXPHQLHP
a) 1. paraugstPMB bitumens 45/80-55,

b) 2. paraugstPMB bitumens 45/80-65,
c) 3. paraugstPMB bitumens 45/80-80.

ALHP ELWXPHQLHHQHWULHELMDW U—G W—MV EHW D
WHPSHUDWIUDV

Bitumenam PMB 45/80- WLND X]%HPWDV ELOGHV GD&—G—\
LVWDEDV WHPRXWQDDUBXID DWW L HFWHPNHUDWNMV-W — $ 4D
$ERV JDG MXPRV WLND LHJIWL SLHVN—U&ADQDV DPSOLWIG
DWW+OL WDSSLQJ SKDVH 3LHVN—U&DQDV DPSOLWIGD
DPSOLWIGX SDUDXJD YLUVPDL W L MR pRikisuhND LU DPS
RWU—GL MR OLHO—ND LU DPSOLWIGD MR ]JHP—NV LU S
DWVHYL4-R DXJVWXPD DWW+0OX X]%HP&ADQDV

PDUDXJDP WLND X]%HPWDV ELOGHV GLYDWWDBD3E—-G—V
QR WHPS Hhatékl JFIDL 4DV EYLUWXPH@ DP R&UINRORPBPLQP—V | —ax
daudzums, izvietojums un ttl VDP ED =HP —N—aX PMBMsEIB6L
SDUDXJDP f& \(BKHESAMURQYIU-£& WHPSR.I84) &t/ 1 U —

63. att. Bitumena PMB 45/80- | —&4X QRE G H\& DWWHW 8B DW U —
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64. att. Bitumena PMB 45/80- | —&X QRE +G H\& DWWHW S DW I U —

$QDOL]*MRW $70 DWW+OXV f& Widdd THWXWHQ— NR(
HVR&—V |—]HV SDOLHN YLHJO—N VDUHG]DP—NDV W L
liecina par to, ka,SDDXJVWLQRWLHYVY WHPSHUDWIUDL O G] ELWXF
LH%HP&ADQDL QRWLHN ELWXYHBHRQWQMRVWDORSE L-MPDY RDPRDPL
WHPSHUDWIU— YDU UHG]*W YLVDV I—]HV NDV WLND NRC
7DS—W NRQWOALBWYWSHULI—]HV VYH-X ~SDWVYDUV f&
O G] JV I—&8X L]YLHWRMXPX 7— N— L]YLHWRMXPV PDLQ
GDXG]XPD WL MD YLHQD I—]JHV "SDWVYDUV SDOLHOLQ-
YDU SkkiB°DXWW —NDM— WHPSHUDagistt — N—GD QR |—]«P YL

=HP—N YDU UHG]*W LHJIWR SLHYPMB-458D-86DV DPSOL
SDUDXJDP LVWDEDV W H P8 HE Rt 166 —att+BD Imodelis)fua

f& WHP S @har.\ati.)y) —
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65. att. Bitumena PMB 45/80- SLHVN—U&aDQDV b PS8 WHIFGSHW D W W0 V

45_ 80 55.SIG_TM_AMPLITUDE_BKW.flt

1.1 mV

-1.2mV

Tapping Amplitude 2.0 pm

66. att. Bitumena PMB 45/80- SLHVN—U&DQDV DPSOLWIG&OYV ' PRGH®
WHPSHUDWIU—
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67. att. Bitumena PMB 45/80- SLHVN—U&DQDV b PS8 WHIFGIHW D W W0 V

Paaugst QRWLHV WHPSHUDWIUDL WLHN DQRFOWRWR GD

VDYLHQR&DQ—V 9DU SLH%HPW ND WHPSHUDWIUDV LHWH

RWUDV W—SeF WLHN QRY*URWY WLN LHVSDLG JV I—&X NF
3DSLOGXV W hiedX ¥ H@MBB/80-55 parauga bildes f &

WHPSHUDWIU— =HP—N LU SLHSL68QaRWX QL IS LINWIN +—YUED @R
DPSOLWKIEDM. DWWs+OL

68. att. Bitumena PMB 45/80- | —&X QRE G H\& DWHW SB\WUD W 1 U —
SLHWXYLQ—MXPV
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mmmmmmmmmm wde

69. att. Bitumena PMB 45/80- SLHVNDU&DQDV BP & IWH B®NUDWW 8-V
SLHWXYLQ—MXPV

6 —NRWQ+ML WLND LHSO—DQ/R WOSNLHDMXWY NQ-WW QD \E Lo H
WDV GLHP&+*O QHL]J]GHY—V 5H]XOW—W— WLND LHJIWDV SL
3LHVN—UA&ADQDV DPBOLWHGDW DWMW<ONDV LU JHP—ND SDU
WRPeU DU WDL LU HNVWU*PSXQNWL 7— N— DSVNDW—F
ELWXPHQVY WDG YDU SLH°DXW ND I—]H NDV S*F DXJVW)
DSN—UW HVR&DM— I—]¢ LU SROLPeUD a-LHGUD

/7"G]JL N— 3&% PMB 45/80-65 paraugaW LND LHJIWDV I—&X QR
ELOGHV XQ SLHVNDUADQDV DPSOLWIGDV ELOGHV LVWDE!
QDY SLHWLHNDPL DXJVWD NDV OLHFLQD SDU LHVS<MDP;
paraugam.$QDOL]*MRW SLHVND DMWNEDBM\BINSD LGARIE BV SDUDXJD
YLUVPD LU VDP-QRVDN® JBPXNDWIIWX ELO&AX NYDOLW—WL
var spriest, ka paraugam ika) VWDV DGKe]LMDV VS.MDV BMBP —N DW
45/80-65SDUDXJD SLHVNDU&ADQDV DPSOLWIGDV DWW+0OV

10¢



Toaging Anpiinco

70. att. Bitumena PMB 45/80- SLHVNDUADQDV B P §& IWH B®NUDWW &V

71 DWW+O— LU SDUDG WV GRWD SDUDXJD I—aX QRE GHV I

4580 65.81G_TM_PHASE_BKW.(lt

11.0°

-14.4°

Tapping Phase 2.0 um

71. att. Bitumena PMB 45/80- | —4X QRE GHV '+P RrGHWB MS\HW SOV U —

10€



72 DWWNB45/8085SDUDXJD |—aX QRE GHV ' PRGHOLV

72. att. Bitumena PMB 45/80- | —&X QRE G H\& DWHW S\ D W 1 U —

.DXW DU I—&X QRE GHV DWW-+0X Anvaljénlkefanad/H QDY W
| —]HDVIDOW+QL JDQ WBHIOUPH[H— MY HHYPDMMDPY SHULI—]
“"SDWVYDUV 7R YDU L]VNDHGURW LDJUDWRRNE=NMRIBWVWSRHD Lt

7 U HagnDplraugam - PMB 45/80-80 bitumenaMLND X]%HPWDV |—&X QR
XQ SLHVNDUZDQDV DPSOLWIGDV ELOGHV %LOGHV WLND

—PT —P XQ —Pi —P O0D]—ND L]FeaURraik@GkaHV QR] P
DSVNDW WV SLHWXYLQ—MXP—
73 DWW+O—PMB4580U DEDWDXJD |—aX QREGH —P1 —P



‘m ing Phase

73. att. Bitumena PMB 45/80- | —& X QRE 6 H\& DWW 6B\ D W iU —
—P1 —P

74 DWW-.0O— DB 45/808Q-$WDUDXJD SLHVNDUADQDV DPSOL
—P1 —P

(S lBl-l-lel

\\\\\

74. att. Bitumena PMB 45/80- SLHVNDUADQDV B P §& WH B SN UDWWY O-V
(50—P —P

10¢



PMB 45/80-80 SDUDXJ— LU VDVNDW—PDV YLVDV |—]JHV ND
SDUDI—]H .DWOQDNWRMPXRN LU Y lperQ K@ ~B\D & WIRA HU
izvietojums ir DW & - L WLIWN QRY «URWYDHSBDUMLV-¥PHUW QRWHLNWRYV D
ParD| —HPODV VSULHARW S+F SLHVNDUADQDV DPSOLWIGD
DSVNDW—PDMDP SDUDXJDP LU DXJVWDV DGK+]LMDV VSe+M
Paraugam PMB 45/80-80 tika HJIWL DU~ SLHWXYLQ—MXPD DWW-OL
YDU UHG]*W LHSKWRattHI]X®XVO-REX GHVaE tGGHVN@UADQDYV
DPSOLWIGRR BMONHD D Y, Pictukinbt@areguNNDQ VW DWWV YLHQP «
| —&X L]YLHWRMXP X

Tapping Phase

75. att. Bitumena PMB 45/80- | —8X QRE GHV DWW+OV  f& WHPSH
—P7 —P

10¢



76. att. Bitumena PMB 45/80- SLHVNDU&DQDV B P §& WH B SN UDWAW OV
—P7 —P
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7.5 %LWXPHQD XQ PLQHU—OPDWHUL—OD DGKe]LMI

$U DGK+]LMDV M+G]JLHQX DS] Pe GLYX GDa—GX PDWHL
VSeNXV .DG YLHQV FLHWYLHOX diDdeétH 8iL-COP]DRIOGDN NR
PDWHUL—OX VWDUS WR SaHVPDY¥VAEDQ SWM D VUSY/IPH-YR GNDADK]
SLHYLON&GDQDV VSeNXV VDXF SDU DGKe+¢]LMDV VSeNLHP
3DVW-—-Y
X $NW Y— SLHOLS&ADQD
x 3DV Y— SLHOLSAaDQD

$U DNW YX SLHOLS&ADQX VDSURW PLQHU—OPDWHUL—(
$U SDVYX SLHOLSEDQX VDSURW VDLVWYLHODV VO—¥%D (
YLUVPDV IGHQV LHWHNP+ DVIDOWVHJIJXPD HNVSOXDW—FLN

$GK+]LMDV VSeNLHP VWDUS ELWXPHQX XQ PLQHU—OF
WDV WLHAL LHWHNPe FH°X NYDOLW—WL XQ LOJPIAEX O
EIYQLHF EDL DWELOVWR&—NDV QDIWDV WUINXPX SUHF
7—SeF ELH&—N XQ ELH&—N WLHN L]JPDQWRWD QDIWD NX
SDUDIGDXG]XPV LHWHNPe ELWXPHQD NYDOLW—WL V
PLQHU—OPDWHUL—OD DGK+]LMX

$GK+]LMD WLHN YHLGRWD DEX YLHOX PLMLHGDUE ED\
DU” PLQHU—OPDWHUL—OD -"PLVNDLV VDVW—YV XQ “SD&"
Run—MRW DWVHYL&-L SDU ELWXPHQX WLND NRQVWDWsV
LHWHNPe« DGK[6PL MIRVOL$®XNV LU DURP—WLVNX RJ°IGHYU
OLHO—NL LU DGK+]LMDV VSeNL -R OLHO—ND LU SDUDI(
paslkiQ —V DGK+]LMD

7LHN SLH%HPWV RSWXB}IXPV EDWXIPBQ— NDV DSPLHU
VS*MPONYLP—OL OLHOV VDWXUV LU > @

$WNDU E— QR QDIWDV L]JFHO&ADQ—V 25D VOBEK LW X P H
DSNRSRWL GDWL SDU GD4—GDV L]JFHOVPHV ELWXPHQX SD
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Tabula 25
3DUDI QX VDWXUV GDa—GDV L]JFHOVPHV ELWXP|

Bitumena 3DUD
izcelsme | saturs, %
Krievija 2,8
Tuvie
Austrumi 1.8
9HQHFX 0,1
1T QD 1,7

5XQ—MRW SDU PLQHU—OPDWHUL—OX VYDU JD QR] P
YLHO—P LU UDNVWXU JL VWLSU—NLH DGKe+]LMDV VSeNL
SDSLOGXV YLUVPDYV HQHUSLMDV Ye«UW E Xstam9DU NRQ'
PLQHU—OPDWHUL—ODP LU OLHO—ND YLUVPDV HQHUSLM
JODE—WV LOJ—NX ODLNX .DG PLQHU—OPDWHUL—OV VDE
UHRUJDQL]—FLMDV SURFHVV $GVRUE*MRW GDa—GXV JD
VDPD]LQ—V PLQHU—OPDWHUL—OD YLUVdiB staitHUSLMD O
VW—YRNOL

/DL EIWX LHVSeMDPV L]JVNDLGURW DGKe+]LMDV UDI
PLQHU—OPDWHUL—OX WLND L]VWUPRPHX—WL VBIB-a—GPIW D€
PROHNXO—UDV RULHQW«aDQDV WHRULMD WHUPRGLQDPL
VSLHGLHQD WHRULMD L]J]VSLH&ADQ—V WHRULMD LQILOWU-

3*F PHK—QLVN—V WHRULMDYV DGKe+]LMDV VSeNL LU OL
SRUDLQ EX KkbRivnkRB kbhdakDdukl@s{kontaktvirsma).

3*F PROHNXO—UDV RULHQW XaD ® DY HWHROPADWVDIN U E E-WDXOF
LU GDa—GL O—GL%L .DG YLHODV VDYVWDUSeML SLHV
UREHAYLUVPDV YLUJLHQ— &R NXVW EX L]JUDLVD PLQHU-
HQHU8SLMDV 7—G— YHLG— PLQHU—OPDWHUL—OD PROHNX
bitumenD SR]JLW YL X]O—G+WX PROHNXOX

$WGDO abQbV SURFHVX WHRULM— LU L]JYLU] WL GL°
galvenie iemesli:

X %WLWXPHQD QHSLHWLHNDPD NRKe¢]LMD
X 1HSLHWLHNDPD DGK+¢]LMD X] UREHAYLUVPDV VWDUS E

$WGDO aDQDV SURFHVX WHRULMDV OLHFLQD SDU WR ND
VSeNX VDPD]LQ—&ADQRV LU IGHQV LHWHNPH *DG MXP—
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lieli, bet netLHN QRY*URWD IGHQV LHWHNPH &R SDU—G EX L]\
NRK+]LMDV VSesNLHP

77 DWW+O— SDU—G WV N— PDLQ—V ELWXPHQD XQ PLC
LHWHNP.

Saistviela

Cela virsma

$ 6DLVWYLHODV XQ PLQHU—OPDWHUL—OD NRQWDNWYV VD
% O6DLVWYLHODV XQ ELWXPHQD NRQWDNWY IGHQV NO—W|

77 DWW %BLWXPHQD XQ PLQHU—OPDWHUL—OD VDVN

OHWRGHY DGKe+]LMDV VSeND QRWHLNADQDL VWDUS ELWXP

=HP—N LU DSUDNVW WD PHWRGH DGK+]JLMDV QRWHLN
un CH°X EIYHV SeW daDQDV VDELHGU ED )RUMEKXQJIVIHV
9HUNHKUVZHVHQ a4~ PHWRGH LU SOD&L LIPDQWRWD 9—FL
$U 38R PHWRGL DGK+]LMD VWDUS ELWXPHQX XQ PLQHU—O
PLQHU—ORDWEHWXPBIMD S—UVHQ@HPD —SDIDYUDKIY NDOSR
PLQHU—OPDWHUL—OL DU IUDNFLMX N— DOWHUQDW™
5/8.

OLQHU—OPDWHUL—OX QtRMSUD QQR—S(Kkj\abrddMP X Q
PDVD EIWX QHPDLQ JD 3+F L]alaDQDV PLQHU—OPDWHUL.
QRWHLNWD PDLV d4DQ—V WHPSRUPMWYPHQNXUBLED DMRN I
SHQHWU—FLMD MR JHP—ND LU PDLV a8DQ—V WHPSHUDWI!
LHVO*JWV PHW—OLVN— JO—]+-1Dstind-N N} \X3D WD HW 2D QWD

11¢



WHPSHUDWIU— 3LUPV PLQHU—OPDW Wdgitms GavhadaL HN VDPI
SDaxXx ELWXPHQD ODL SDQ—NWX WR KRPRJ*QX YLGL 1H
frakcijai L U16.0+/-0.2)g un frakcijai 5/8 ir. (18.0+/- J NXU . LU NRUHNFLI
NRHILFLHQWYV NXUZRPPLOQHN-—-DODWRB/WHEL—OD EO YXPD

Tad minetU—OPDWHUL—OX VDPDLVD DU ELWXPHQX W—
PLQHU—OPDWHUL—OD GD°L¥%“X 7DG SDUDXJX QRYLHWR
S—UNO#WPRISDRAWURALQ—W ND NDWUD PLQHU—OPDWHUL
QHVDOLSWX NRS— XQ DWVW—M QR VDXOHV6AWDULHP
VWXQG—P

7DG SDUDXJV WLHN LHYLHWRWYV VWLNOD JO—]*V
GDXG]XPV .DWUX JO—]L O G] SXVHL SLHSL@OKLQD DU DX
DXNVWD WHPSHUDWIUD LU QHSLHFLH&DPD ODL QRY:
PLQHU—OPDWHUL—OD GD°L¥%»X NDV LU S—UNO—WD DU
QRY«UVWX VDOLSaAaDQX 7DG JO—]HV SLHSLOGLQD O G] Q
IGHQL f& O—]¢ LU DMWLMOMRWWLHQLY DU JXPLMDV X]JDO
ODL VWLHQLV EIWX Q RKLT8Vatty 7 DX\Q LQUH XN M VMWW RG/D°LY% X VD
VDOLSaDQDV QRY-UADQDL

.1

fi 2 1+VNUIYYHLGD X]JDOLYV
E 2+JXPLM—V X]JDOLV-DU
)

10)mm,

3+JO—]HV SOHFV DXJVV

p M—SLHSLOGLQD JO—]H
4 tstikla stienis,

~

5 zstikla pudeles diametrs.

110 mim

[ 80 mm |
| e |

78.att. WWLNOD JO—]H DEBGKNBREMIDAL WHV WD
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9LVDV WUV DU SDUDXJLHP XQ IGHQL SLHSLOG WD\
URWeMR&— DSDU—W— URW—FLMDV —WUXPV LU DWNDU ™.
LVWDEDV WHPSHUDWIU— QR VDXOHV VWDULHP SDVDUJ-
V—NXP— LU f& EHW S—UEDXGHV JDLW— W— WLHN SDI
5RW—FL6AD LOKVWDG SDUDXJX L]%HP QR SXGHOHV L]JVND
IGHQL XQ QRYLHW® SO N YUt W BWYV YL]X—OV QRY-U
3—UEDXGL YDU WXUSLQ—W RWUR-UHIKL NBISHNRW SDWMBK
S—UEDXGL K *O—]*V LHYLHWR VYDLJX GHVWLO*WX IGF
ODL N R4BhR)uE t&tXo (72h) reizi.

9L]X—OV QRY*UWeMXPV WLHN LJWHLNW SURFHQWRYV
GD°LY%X GDXG]XPD SDOLND SLOQ E— S—UNO—WL DU ELWX
DWVSRJIJX°RMRW PLQHU—OPDWHUL—OD GD°L%X S—UNO—4&
URW—FLMDV LOJXPD K

IDWYLM— SDAODLN WLHN LIPDQWRWDV W—GDV DGK=«]
SO—WQHV PHWRGH XQ Y —lepiiBQ&\D S U BMREMIEASD FE] L 8 R/\R
PHWRGL XQ /DWYLM— SLHOLHWRWR Y—U4aDQDV PHWRGL
WRPeU 9—FLM— WLND YHLNWDV GD&DV PRGLILN—FLMDV
PHWRGH Y—U a4DQDV SURFHVV N— W—GV QHQRWLHN 3D
VWXQGX ODLN— XQ IGHQV V—NXPD WHPSHUDWIUD LU f&
O G] LVWDEDV WHPSHUDWIUDL WL O G] DSP+UDP f&
W—GD ND DSVW—N°L NXURV S—UEDXGH WLHN YHLNWD
VHIXPV DWURGDYV LNGLHQDV HNVSOXDW—FLM— 9—U"aDQ
-HPEDV NXUX YLUVPD LU S—UNO—WD DU ELWXPHQX LU

f& WHPSHUDWIUDL

No vienas puses, v+ URW &a-HPEDV YDU QRWHLNW DGKe]LMI
VLWX—FLM—V 1R RWUDV SXVHV S—UVYDU— PDNVLP—(
VHIXPV JDGD OPLN& 7LUSEFSY.UWV DL]GRP—WLHV YDL 1
DGKe]LMDV VSeNXV WLN DXJVW— WHPSHUDWIU—

Cita prieckiURF ED LU W—GD ND URW+«aDQDV SURFHVV LL
DSN—UWeMDL YLGHL QHN— Y—U aDQDV SURFHVV NXU— V
5RW+3DQDV SURFHV— IGHQV QHWLHN VDVLOG WV QRWLI
DSN—UW+MR YLGL

OHWRGHV SUHFL]JLW—WL X]J]ODER WDV IDNWV ND YLH
WLHN S—UEDXG WL WUV SDUDXJL

11¢



*DOYHQDLV WUINXPV PHVRGHIL MN-D VL W LYHINV S INHDO £ RIWWIE
QRY.UVW &-HPEX VDOLS&DQX 6YDU JL LU QRGURELQ—W V
QDY S—U—N DXJVWD -D GDUED DSVW—N°RV WHPSHUDWI
WDG YDU JDG WLHV W— ND S—UEmot&sY QCHLHGR QRH S DA ¢
V—NXPD

&LWV WUINXPV LU W—GV NDV 4 S—UEDXGH SUDVD
M—VDJDWDYR M—DW°DXM &-HPE—P XQ ELWXPHQDP SLO
GLHQ— YDU YHLNW S—UEDXGL

3DUDXJD VDJDWDYRADQ— M—EIW SUHR@DP XQ M—
WHPSHUDWIUDV -D &-HPEDV YDL ELWXPHQV QHEIV SLH
VDOLSaDQD VWDUS GLY—P YLHO—P YDU EIW QHSLHWLH
VDOLSEDQDV URW+3aDQDV ODLN—

Viena no YLVSOD4—N OLHWRWDM—P PHWRG+P DGK-]LN
PHQHU—OPDWHUL—OX QRW+MRARDBWWX NQ P 8 Bdt@é ERWWOH
DWELOVWRAEL 96 WDQGDUWD SUDV E—P 7HVW+aDQDV JI
S—UNO—M DU ELWXPB®REHD\WQRYLEMWRROW]LMRDIGHQL NX
QIMD 6WLNOD SXGHOHV DU SDUDXJX QRYLHWR URW—FLM
URW—FLMX SDN°DXMRW PDWHUL—OX (BkHR-atQL¥NDL PDLV"

X Q VWXQG—P GLYL RSHUDWRUL YHLFa®DUDXJX Y
SURFHQWX—0OX SLOGYLHODV GD°L%X S—UNO—MXPX DU EL

79.DWW 5RW+*MR&X SXGH°X WHVWV DGKe+¢]LMDV VWDUS &
QRWHLNaADQDL

11¢€



26.tDEXO— DSNRSRSNRWHGEDGW-GIVY. LORAVVOVPHV SLOGYL
bitumenu B70/100.

Tabula 26
$GKe]LMDV "SD&a EX VDO_G]LQ—MXPV

7HVW+3DQDV PHWRGH XQ GD°L¥%X
— ‘ —

ODWHUL—O 9—UADQD 9_FX WH 5RW—FLMD
tests
*UDQ WV 50 45 45
'RORP WV 80 85 90
Diabazs 100 95 100

$QDOL]*MRW UH]JXOW—WXV NRQVWDWWV ND UH]XO
SLOGYLHODV DGKe¢]LMDV SDa&a E ¥atQRWaR Ndawnvda) XU YEXU YIHW & !
WHVW.aDQDV PHWRAaX DW&:-LU ED N— DU WDV ND YL]X—
GDa—GDV ODERUDWRULMDYV

$GKe]LMDV SD& EX L]S*WH LU VYDU JV SthaHNAaL]SW|
PDLV MXPXV DU DXJVW—P HNVSOXDW—FLMDV SD& E—P
DGKe]LMDV SD&a EDV DU L]Y*O*WR PLQHU—OPDWHUL—OX
L]IY*OeWLHV SLHP-URWX D&GKDWWDOVRSLHGHNEWRMRW GDa-
ELWXPHQXV % DU GDa—GDV L]JFHOVPHV PLQHU—OP
Sba EX WHVWX Y—U abQbV PHWRGH UH]JXOW—WL $Gtk
YHLGX DGKe¢]LMDM SPHQ@XK YD) SROLIRVIRUVN—EHV E—]°*P
SLHGHYDV “HPWDV QR /DWYLMDV FH°X EIYQLHF EDV X]%-

Bitumens B70/100 no Orlean Lietuva

120

=
o
o

O GROR
1®m JUDQ
O diabazs

cUWeM>
8
|
|
|
|

9L]X—OV D(

QRY
5
i
|
|
|
|
|

20 - — — — — —

0 T T T T 1
0 0,3 0,4 0,5 0,6

$GKe]LMDV SLI

80.DWW $GKe]LMDV "SDa EDV GDa—GDV L]JFHOVPHV PL
% QR 2UOHDQ /LHWXYD DU SROLIRVIRUVN -
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9L]X—OV DG

Bitumens B70/100 no Orlean Lietuva

120

; 100

= 8 -

- B GROR
é 60 1 1mJUDOQ
o 40 + H O diabazs

20 + —

0 0,1 0,2 0,3

$GKe]LMDV SLI

8l. DWW $GKe]LMDV "SDa EDV GDa—GDV L]JFHOVPHV PL
B70/100QR 2UOHDQ /LHWXYD XQ DGKe+]LMDV SLHGHYX X

9L]X—OV DC

Bitumens BDUS 70/100 no Krievijas

120
s 100
= 80 — ] ] ] =
5 O GROR
g 60 1 — — ] ] mJuDQ
g 40 H | | _— —_— H O diabazs
20 1 — — — — —
O T T T T 1

0 0,5 0,6 0,7 08

$GK+]LMDV SLI

82.DWW $GKe¢]LMDV SDa EDV GDa—GDV L]JFHOVPHV PL
% QR .ULHYLMDV XQ DGKe+]LMDV SLHGHYX X] SRO|

11€



Bitumens BDUS 70/100 no Krievijas

120

A S 100

> = 30 L

?D O GROR
x> |mJuDQ
T o 40 I O diabazs
(o]

20 —

0 0,1 0,2

$GKe]LMDV SLI

83. DWW $GKe]LMDV SDa EDV GDa—GDV L]JFHOVPHV PL
% QR .ULHYLMDV XQ DGKe¢]LMDV SLHGHYX X] D

$QDOL]*MRW UH]XOW—WXV NRQVWD& diMentND ODE — N
% QHDWNDU JL iQdabd][JF HFONPEM-P NXUDV X]JU—GD D
DGK+]LMX SLHGHYDV 'RORP WV EH] DGK+]LMDV SLHGHY
DGK+]LMD UDG W—MX 3LHYLHQRMRW GRORP%W®DP DGKs]L
ELWXPHQD PDVDV WLHN VDVQLHJWYV (1P@MdVIPS—OWLY DC
DXJVW—NDLV D G K «] Liiég@s/bitume@mhe-OavanViLiskiia) Md0/5%
GDXG]XP— QR ELpEXiéhb QeleRDBRD L | RV | UV NRORPV W D
4 HPE—P DU .ULHYLMDV ELWXPHQX % XQ DGKs+]LMDYV
E—]HV VDVQLHJWV D X JYHP B G R« [ GBRDA] heldl-pe@ewas— M V
X]U—GD JUDQ WD, fieHePG@VGRRPMDY SLHGHYX X] DP QX E
0,2% vai 0,6 - X] SROLIRVIRUWNHN H EVQHNWIWY JUDQ WD X
PDNV&VW-DGK+]LMDV U—G W—MV

$SVNDW W—M—P PHWRG+P WDM— VNDLW-t Y—U 4DQ!
YDLU—NDV SULHNAZURAIJSRWGNV- —SYHRPY—PHPDV LHN—UV
SLHP*URW ED UXW QX WHVWX YHLN&DQDL 7RPeU YL]X—
WUINXPL N— SLHPeU— FLOY+*FLVNDLV IDNWRUV DSJDL\
7XP&d— YDL SH®LOGYNWODA—GD°LY%DV ED]DOWV GLDED]V
VDMDXNW DU ELWXPHQX 7—SeF QHSLHFLHADPD &R PH

11¢€



RSWLPLVWLVNV DGKe+]LMDV QRY.UW-+MKFaD DWW ODPW]LQ -
VDYXN—UW SHVLPLVWLVNV QRY*UWeMXPV YDU SUDV W
LIPDQWR&ADQX NDV YHLFLQ—V L]PDNVX SDOLHOLQ—MXPX

9LHQV QR YLHJOL UHDOL]*MDPLHP ELWXPHQD XQ SLC
SDY%*PLHWMHRPHSULHNA& DSVNDWLW R]JWHFW XQRMHND QDX/ S
GLILWRWORDWW.OXV XQ YHLNW WR GDWRUL]*WX DSVWU—(

SLNDUGR /DPSHUHWL 5LFFDUGR /DPSHUHWL QR %R
LIVWU—G—MD YLHQN—U&X SD%ePLHQX GLJLW—O—V IRW
3DUDXJV NXU& DW stiRi& VW 0PONK-Y VIBU GG HiMv@etdts WzX TGHQL
SO—WQHV DU JDBADWNR IBQXWQL DSJIJDLVPR ODPSDV D
OHY-L Z NDV °DXM L]YDLU WLHV QR «Qé&VaYIBNMFGRaDQ —V
NDPHUX DU ,62 QR FP DWW—-OXPD

84.DWW ,HN—UWDV XQ SDUDXJ638] GLILW—O— DWW-e

"'LILW—OR IRWRJU—ILMX DSVWU—GHL digepabh@ WR X] -D°
atte OB SV W plegr@himas6 WDUS GDa— G-NR SVXKHMBEB—P FRORV
WLND L]Y*O*WD <89 NU—WMKOBSHDOBDGCBEZOD W% VEXHG JUHHQ
X] VSLOJWXPX OXPLQDQFH XQ NU—VX VLIQ—OX FKUF
spilgtumsY (luma) un diviNU—V X VLJQ—OL 89 /XPD QRGURALQD VSI
XQ 9 QRGURAELQD NU—VX LQIRUPMFIQ/AKG LVUDARTRXVX V
luma (B-R) un sarkan- NUP—@ BV OXPD <89 L]Y OeWV MR DWWe+OX |
SURFHV— VSeM DW&a-LUW VSLOJWXPX QG XHAWHNPFMRQYRFNW
N Bu—+komponentes:LJILW—OX DWW+OX DSVWU—GHV SURJUDPPD ¢
YLV—P <8 XQ 9 NRPSRQHQW+sP NXUL YHLGR DWWOX 7D

12C



DWVEd@/% WLNDL SLOGYLHODV GD°LY¥%DV XQ ELWXPHQV 3
diapazons tiek sa@ ]LQ—WV ODL LHJIW W&5Ndith. ELWXPHQD DWW+O

6DO G]LQRW DG K «]L MKW Y WDXL UHJ XOLWX—MD®R/ QR Y + UW
noteikusYHLFRW GLJLW—OR D W Whka@X/ W DAVWED @XDRO- I R P-S L
WUDGLFLR Q pilVBdoR-PHRVRGH X]U—GD O G] SDW OLHO
S—UNO—MXPX X] WXP&—P XQ[63HO+N—P SLOGYLHOX GD°LY
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.ULVWL—QV O0OXOVRYV QR 'UHVG+QDV 7HKQLVN—V XC
LQVWLWIWD SLHG—Y— ELWXPHQD XQ SLOGYLHOX S—UN
YDLU—NX YLUGLHG¥XWRRQWQ DWVRHDUREDQHY BWNWRPR
"SD& E—P QRY*UW+MRW JDQ UDXSMDV &-HPEX GD°L%DV J
YLUVPDL L]VWDURWD (3D8V&D) EIV LINOLHG-WD

86.DWW $WVWDURMRa—V SDa EDV UDXSMDL YLUVPDL SI
(pa labi)

$SWVWDUR&EDQ—V SD& EDV HIHNW BZ&E=BWWRNOUWYD/UD L
UHG] WHNBRW GLILW—O—V |EWRIPHOQOWREY X]'OHHAMHOX C
JUIWL DWA&4-LUDPDV MR SHO*N— XQ PHOQ-veitbU—VD VDS
DSIJDLVPRMXPX DU O—]JHUD JDDWRARXLY[PX UDUWIPRG] LJQWHL!

87. DWW 'LIJLW—ODV IRWRJU—ILMDV X]%HPWDV GLHQDV
SDO G] EX SD ODEL > @

$SNRSRMXPV XQ VHFLQ—MXPL SDU QRGD®°X

ORGLILF*WR XQ QHPRGLILFeWR ELWXPHQX VWUXNWIUDV
QRWHLN&DQD DU $70 PHWRGL
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3W MXP— WLND YHLNWL HNVSHU LPIKDIAFRMLH WHVWL
$WRPLF IRUFH PLFURVFRSH iS®DLOG]|CHX —IEXUEWWND HQX 1
QHPRGLILF*WD ELWXPHQD XQ SROLP6QPRiIRMGasILF+WD E|
PRUIRORS§LMDV DWW+OL NXURV LHVS*MDPV VDVNDW W
VDJDWDYRW SDUDXJXV DU JOXGX YLUVPX ODL LHJIWLF
patiesaiVLWX —FLMDL 6SULHARW SDU LHJIWR DWW+OX NYDO
25/55- SDUDXJL WLND VDJDWDYRML YOOWMBIPG VW R & V/ WSUXONAVE
gOXGX YLUVPX EHW QHPRGLILF*WD ELWXPHQD SDU
JOXGD %LWXPHQDP DXJVWXPX DWW+ORV SLUPDM— |
O QLMYHLGJV YHLGROV DU LHY*URMDPX DXJVWXPD DW:
netika modifiFsWV WDG W— QHYDU EIW SROLPsUD &-LHGUD |,
VDJDWDYRADQDV SURFHV— L]YHLGRMLHV YHLGRMXPV D\
DWW.OL WLNDL DSVWLSULQD ND &LV YHLGRMXPV DYV
VDIJDWDYRADQDV SURFHV— W L WDP QDY VDLVW EDV DL

3W MXP— WLND NRQVWDWeWV ND SLHP*URW-—NDLYV
UHA PV DXJVWXPX DWWs+sOX LHJIZ&DQDL LU SHULRGLVN—V
NDV VQLHG] ODE—NXV XQ SUHF ]—NXV DWWs+OXV VDO G]L
GDUEEDV UH& PX

(NVSHULPHQW— LHJIWLH DWW+OL L]PDQWRMRW QHS
UHA PX VQLHG]D L]SOIGX&XV DXJVWXPX DWW+:OXV EHW
QRYLU]JHV DWWeOXV 7RPeU QR LHJIWLHP DWWsOLHP QI
IXQNFLRQ—OR JUXSX VDVW—Y X

9HLFRW WHVWXV DU DWRPVS+ND PLNURVNRSD $70 L]}
GDUE EDV UH& PX LHJIWL SUHF]JL ELWXPHQD VWUXNWII
L]Y-O+WD DWELOVWR&D par&i2 B0 NX ($Dihga_Ronstant)R M R &

—P JDUXPV N+] ITUHNYHQFH $QDOL]*MRW LHJIW
QRWHLNWY ELWXPHQD IXQNFLRQ—OR JUXSX DVIDOW:*QX
VWDELO— XQ QHVWDELO— ELWXPHQD VWUXNWIUD 6WDI
$70 ELOG<VY VN DWW VDUHG]DPDV YLHQP.UJL L]NOLH¢
IXQNFLRQ—O—V JUXSDV VDYXN—UW QHVWDELODP ELWXI
QHYLHQP-UJL

7— N— ELWXPHQD SD& EDV YLVOLHO—N— PsU— LH)\
PHWRGL LU OLHWGHU JL LIPDQWRW SUDNWLVNLHP XQ ]
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LOJPI&A&"JXV DVIDOWEHWRQXV SLHP+U—P DU 30% XQ 5%$3
NYDOLW—WHY S—UEDXG+*P QR - PLVN— XQ IL]JLN—OL - PLV

$GKe]LMDV SD&a EDV

'DUE— DQDOL]J*WDV WU V DGke«Y MWD \a DROWSI@ H MR@GHYV
LIPDQWR /DRWEMRAR VWLNOD SXGH°X UROOLQJ ERWWO
12697- VWDQGDUWD netdde W G-R-MDV QRWHLNAaADQDL NXUX
TranspRUWD XQ &H°X EIYHV SW aDQDV VDELHGUumD )RUVFK
Verkehrswesen )*6 9 6YDU JL DRW M R/a RN b Whetdde I vigxaGbl © X
YLvsoba—N OLHWRWDM—P PHWRG+<P DGKe]LMDV VWDU
QRY UW+aDODL (LURS

)*69 XQ URWeMR&R SXGH°X PHWRG+P VDO G]JLQ—MXPF
metodi, RWHLNWDV JDOYHQ—V SULHNAURF EDV XQ WUINXPL

SULHNAURF EDV
1. $SVW—N°L NXURV S—UEDXGH WLHN YHLNWD LU DW

VHIXPV DWURGDV LNGLHQDY HNVSOXDW—FLM—

2. 5RW«abQbV SURFHVV LU GUDXG] J—NV XQ ODEY+<O
Y—U abDQDV SURFHVV NXU— WLHN SDWeUeWV OLHO-
SURFHV— IGHQV QHWLHN VDVLOG WV QRWLHN WLN
DSN—UW+MR YLGL

3. Metodes preciziV—WL X]J]ODER WDV IDNWV ND YLHQODLF JL
WLHN S—UEDXG WL WU V SDUDXJL

7JUINXPV
3—UEDXGH VDO G]LQ—MXP— DU Y—U a4DQDV PHWRGL

oLV—P DSVNDW W—M—P PHWRG<P WDM— VNDLW—

IDWYLM— LU YDLU—NDV SULHN&URF EDV N— SLHP.U—
LIPDNVDV XQ SLHP<URW ED UXW QX WHVWX YHLN&ADQDL
GDAaL EIWLVNL WUINXPL N— SLHPeU— FLOY«FLVNDLV ID

GD°L¥%»X NU—VD 7XPa— YDL SHO*N— NU—V— SLOGYLHODYV
XWW YDU VDMDXNW DU ELWXPHQX &R WUINXPX Ge°
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SLOQYHLGRa4ADQD MR S—U—N RSWLPLVWLVNV DGKe]LMDV
NDOSRabDQDV ODLNX VDYXN—UW SHVLPLVWLVNV QRY.UW
SLHGHYX L]PDQWRabQX NDV YHLFLQ—V L]JPDNVX SDOLH
YLHJOL UHDOL]*MDPX ELWXPHQD XQ SLOGYLHODV DGK-=«]
LHSULHN& DSVNDW- WR:WRHW VR WHVN&GDMPDSDUDXJD GLJLW
YHLNW WR GDWRUL]*WX DSVWU—GL XQ DQDO ]L

$QDOL]*MRW DGKe]LMDV WHVWX UH]XOW—WXV NRQV\
ELWXPHQX % QHDWNDU JL QR L]JFHOVPHV LU GLDED]
adhe]LM X EH] SLHGHYDV 'RORP WV EH] DGKe]LMDV S
DGKe]LMDV UDG W—MX 3LHYLHQRMRW GRORP WDP DGK=-]
ELWXPHQD PDVDV WLHN VDVQLHJIJWYVY PDNVLP—ODLV I
DXJVW—NDLV DGKe¢]LMDV U—G W—MV WLHN VDVQLHJIWYV |
GDXG]XP— QR ELWXPHQD PDVDV SLHYLHQR SLHGHYX X]
a-HPE—P DU .ULHYLMDV ELWXPHQX % XQ DGKe]LMD
E—]JHV VDVQLHJIWYV DXJWV DGKe]LMD¥ bezpiedeas—-MV =H
X]U—GD JUDQ WD a-HPEDV 7RPeU SLHYLHQRMB2 DGK-e]JLN
%) vai (0,6 - X] SROLIRVIRUVN—EH E—]HV WLHN VDVQL
PDNVLP—ODLY DGKe¢]LMDVY U—G W—MV

UzgODE—abQDV VWDELOLW—WH

$QDOL]*MRW X]JODE—a&aDQDV VWDELOLW—WHV UH]X
LIFHOVPHV GDa—GX UDARW—MX 6%6 SROLP<UX YLHQL
PRGLILN—FLMDL LHJIVW PRGLILFeWXV ELWXPHQXV DU
VWDELOLW—WHY U—G W—MLHP
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129(&,1-72 81 1(129(&,1-72 02',),8@72
%,780(18 ,(7(.0( 8= $6)$/7%(721% 6$367-98
(.63/8%7-&,-$6 ®3$a®%—-0

, JHMPDWHUL—OX SD& EDV

%DOVWRWLHYV X] LHJIWLHP PRGLILFeW— ELWXPHQD V
20. £23. tabulas), asfatEHWR QD VDVW—YX SURMHNW«aDQDL L]Y*O-V
Y- OPWLWXPHQDP QRWHLNWDRD®EDPDW SDa EDV VN

Tabula 27
%LWXPHQD % "SDa EDV
1 RV — N palran&tks Standarts 5H]XOW
SHQHWU—FLMD PP LVS EN 1426 85
0 NVW.aDQDV Wf& LVS EN 1427 46
7TUDXVOXPD WMP&HUD LVS EN 12593 -22
WLWXPHQD % PRGLILN—FLMD YHLNWD DU GZC
modifikatoriem (SBS-1, SBS-2, SBS-3 un SBS-4). 280BEXO— DSNRSRWD)

SROLP*UPRGLIF*WR ELWXPHQX SDPDW SD& EDV

Tabula 28
6%6 PRGLILF*WR ELWXPHQX SDa EDV
— ~ Frasa
0 NVWe3
. SHQHWU trausluma
N.p.k. Bitumens 0.1mm WHPSHU WHPSHU

f& fa
1. B70/100 + 2.5% SBS-1 58 63,7 -23
2. B70/100 + 2.5% SBS-2 52 63,2 -22
3. B70/100 + 2.5% SBS-3 57 61,4 -24
4. B70/100 + 2.5% SBS-4 57 66,6 -19

Asfaltbetona AC- VDVW—YX SURMHNW«aDQDL L]Y*OeW—V
NXUX SDa ED2. InSO\WR BEWD-V
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Tabula 29

OLQHU—OPDWHUL—OX ILILN—O—V XQ PHK—QLVN

A&HO°X VSHFLILNA
1RV—NDPDLYV Standarts 5H]XO 3UDV El] $WELO
S- SHI
Los Angeles koeficients LVS EN 1097-2 11 LA 5 LA 5 6.2-7 tabula
(LA), %
Smilts ekvivalents (SE), 9 LVS EN 933-8 88 - - -
1RUGLVN— DEU ” ” 6.2-7 tabula
(AN), % LVS EN 1097-9 8
SBeEarms koeficients (Ecs LVS EN 933-6 35 . 6.2-6 tabula
EGHQV DEVRUE| LVSEN1097-6 0,2 " 6.2-7 tabula
30—Naw%uDLQ ED
5
%
ODJQLMD VXOI— ” " 6.2-7 tabula
(MS), % LVS EN 1367-2 8
OHWLO-Q]L@B), V| LVS EN 933-9 0.5 ” 6.2-5 tabula
g/kg
Tabula 30
OLQHU—OPDWHUL—OX JUDQXORPHWULVNDLV \
&DXU VLHWLHP L]J—MXV PDVD
Kat. LVS EN
Frakcija, d/D
o | o 13043
:‘ et 3 © Q< N “ w | q S 8
I\, I — o © o o o
Kvarca
GLRU W
5.HPED\ 100 | 100 | 88,346 |06 |O6 |05 |05 |04 |04 |05 |04 Gc85/15
8/11
Kvarca
GLRU W
5.HPEDV 100 | 100 | 100 | 84,0| 215|119 |12 |14 (11 |13 |1,0 |0O,7 Gc85/15
5/8
Kvarca
GLRU W
5.HPED\V 100 | 100 | 100 | 100 | 99,1| 73,2| 15,7/ 2,4 (24 |22 |12 |11 Gc90/15
2/5
Kvarca
GLRU W
5.HPED\ 100 | 100 | 100 | 100 | 99,9/ 99,1|91,1| 64,1| 42,8| 33,2| 17,8| 4,2 Gg85
0/2




$VIDOWEHWRQD VDVW—YX SD&a& EDV

.RS— ODERUDWRULMDV DSVW-—N°RV L]JDWDYRWL
PRGLILF*WR ELWXPHQX NXU& PRGLILF*WV DU3lGDa—GDV |

tabula).
Tabula 31
AC-11 darba formula
SLHOLHWRMDPLH PLQ Daudzumi, masas %
YDUFGLRU WD & -HPE[ 28
.YDUFGLRU WD &-HPEI 9
.YDUFGLRU WD & -HPEI 27
.YDUFGLRU WD &-HPE][ 30
$LISLOGGWRORIP/ WD PL 6

Saulkalne

PURMHNWe«WR PDLV MXPX RSWLP—ODLVY VDLVWYLHOD
LHSULHN& X]GRWLHP NULWeULMLHP
% JUDQXORPHWULVNDLY VDVW—YV
¥ tilpuma parametri - Va, VMA un VFB (sk. 3ah);
¥% SDUDXJX L]JDWDY R aDWMDL\H RIRMDE WNCPLLW ¥nas i XQ VL
WHPSHUDWIUD f&

Tabula 32
AC- SDPDW SDa EDV
Bitumens
Parametrs O-UYLH
SBS-1 SBS-2 SBS-3 | SBS-4
Bitumena masas % 53 53 52 51
daudzums
Poru saturs (Va) % 4.4 3.2 3.9 4.7
.DUNDVD S
0,
(VMA) Yo 25.9 24.6 25.2 25.7
Ar bitumenu
aizpLOG WD % 83.1 85.4 83.3 81.7
(VFB)
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,JPDQWRMRW VWDQGDUWL]*WDV HNVSOXPW—FLMDYV
DVIDOWEHWRQD VDVW—YLHP DU QHQRYHFLQ—WX XQ QRY
(LVS EN 12697- QRJIXUXPL]W XU ED-24) 96 sfidgums (LVS EN
12697- %LWXPHQD QRY:V|POD-ADRMRYWHENY2D PHWRGL DWE
EN 12607- VW D Q G D U \($D 33.WD34. t&b-).P

Tabula 33

$VIDOWEHWRQD VDVW—YX HNVSOXDW—FLMDV SI

Asfaltbetona[ |\ .. RisX QRWXU] 1IRIXUXPL]JWXU EI
tips WTS,; | RD., | PRDy, | @90 @130 @-190
SBS-1 012 | 28 | 7.0 + n n
SBS-2 014 | 3.2 | 8.0 ¥ ¥ -
AC-11 SBS-3 007 | 21 | 53 + ¥ -
SBS-4 003 | 15| 38 + ¥ -

5LAX YHLGRADQ—V —WUXPV :7
0,16
0,14
0,12
0,1
0,08
0,06
0,04
0,02

0 T T T 1

SBS-1 SBS-2 SBS-3 SBS-4
Modifikators

WTSair mm/1000cikli

88.att.5L4AX YHLGR&A&DQ—V —WUXPV



5LaAX G]L°XPV 5°'
3,5
3
X
o 25
—
o 2
>
Il,5
>
a1
Lo
0,5
0 T T T 1
SBS-1 SBS-2 SBS-3 SBS-4
M odifikators
89.DWW 5L&aX G]JL°XPV
SURSRUFLRQ—ODLV ULaX
9
| 8
o 7
o
w X5
:) o
x =4
n O
x 3 —
o 2 I
(9p]
1 .
O T T T 1
SBS-1 SBS-2 SBS-3 SBS-4
M odifikators

90. DWW 3URSRUFLRQ—ODLYV ULA&X G]JL°XPV

$QDOL]*MRW DVIDOWEHWRQD VDVW-NRQWNDBOWLNW NP
DXJVW—ND ULVX QRWXU ED LU VDVW—YLHP DU QHVWDE
PRGLILF+W ud 3B8-% 6L R LafLJIHW UH]XOW—WLHP YDU VHFLQ—
X]JODE—abQDV VWDELOLW—WH L(sk B8 +20H att)H IR PWU X] ULV X

13C



DQDOL]*MRW QRJXUXOQONRWXWEWNYWWYH]XDVW-VIWOWEHWRQD
SROLP*UPRGLILFWX BEXA|WXFGDQRXBYM —NX QRIXUXPL]WXU

@ 6DYXN—UW DVIDOWEHWRQD VDVW—YL DU-QHVWDELO
un SBS-4) atbilst kategoriju @130.

Tabula 34
$VIDOWEHWRQD VDVW—YX HNVSOXDW—FLMDV S

Asfaltbetona| \\ "o 5LVX QRWX 1RJIJXUXPL]JWXU EI
tips WTS,: | RDar | PRDy | Q90 @-130 @-190
SBS-1 004 | 1.6 | 40 + + +
SBS-2 004 | 1.4 ] 4.0 + - -
AC-1l - SBs3 0.03 | 1.9 | 48 + - -
SBS-4 003 | 1.4 | 35 + - -
5LAX YHLGRADQ—V —WUXPV :7
0,45
0,4
< 0,35
S 03
S 0,25 I
=
£ 02 -
50,15 -
S o1 —
0,05 —
O T T T 1
SBS-1 SBS-2 SBS-3 SBS-4
Modifikators

9l. att.5L4aX YHLGR&ADQ—V —WUXPV
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5LaAX G]L°XPV 5
2
1,8
= 1,6
° 1,4
o 1,2 —
> 1 —
T 0,8 I
> 0,6 S
0,4 —
0,2 —
O T T T 1
SBS-1 SBS-2 SBS-3 SBS-4
M odifikators
92. DWW 5Gun&sX G]L®°
SURSRUFLRQ—ODLV ULaX
6
|5
o >
04
a0
w X
223 B
n O
nd 2 I
D
(90]
l .
0 1 1 1 1
SBS-1 SBS-2 SBS-3 SBS-4
M odifikators

93. DWW 3URSRUFLRQ—ODLV ULA&X G]JL°XPV

$QDOL]*MRW DVIDOWHEWS ®RQDW -¥BWVMDYYX SD& EDV Dl
bitumenu, NRQVWDW - WADVWB-WLLVAL]U—GD O G] JXV XQ DXJVW
U—G (Bk-9MX98. att.6 DO G]JLQRW DVIDOWEHWRQD VDVW—YX S
QHQRYHFLQ—+WHFERQWXNWPWHONKD DXJVW—N— ULVX QRWXU ED
ELWXPHQX 7DV L]JVNDLGURMDPYV DU ELWXPHQX FLHWWD :S
1DY QRY*URWD SROLP*UPRGLILNDWRUD WLSD XQ X]JODE

QRWXU EDV UDG W—MLHP $QDOL]*MRWQ\QRD WUYWQL]WHD
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DVIDOWEHWRQD VDVW—YV DU VWDELOX EHWII)QRYHFLQ—
O G] JL N— QHQRYHFLQ—WV X]U—GD DXJ@Wo-NX QRJIXI
6DYXN—UW DVIDOWEHWRQ@D VDVW—YL DU QHVWDELOX EH
(SBS-3 un SBS-4) atbilst kategorijai 4@ /" G] DU WR YDU VHFLQ—
QRIXUXPL]WXU ED LU DWNDU JD QR ELWXPHQD XQ SROLF
(uzgiIDE—&DQDV VI\D ELEWMWW-BW#D QDY QRYHFRADQ—V ~SD&a~
(ODVW EDV PRGX°L LU QRWHLNWL QR DVIDOWD SO-
SO—WQHV WLND L] EDNDaRahgataLVUS EN 280738 metodi.
SDUDXJX VWLQJIJXPD PRGX°L QRWHLNWL GDa—G—V WHPSF
IUHNYHQFe DU pHWUX SXQNWX OLHFHV 3% VORJRADQD\
26 standartam.
Tabula 35
6WLQJIJXPX YeUW EDVY GD&—G—V WHPSHUDWIU

Asfaltbetona - Stingums, 10Hz, <
tips Modifikators THPSHUDWIUD f&
f& f& f&
AC-11 SBS-1 15350 7300 2900
SBS-2 18420 8250 3540
SBS-3 17640 8050 3220
SBS-4 16830 7460 2650

$QDOL]*MRW VWLQJIXRINRPRGXDXV WH X DWW WXV VWUD)
SDOLHOLQRWLH(sk. B6H B H MW I WDLLVW WV DU ELWXPHQD
VDPD]ILQ—MXPX 7DS—W QDY QRY*URWD X]JODE—abDQDV
LHWHNPH X] VWLQJXPF&. PRaX°D Y-UW E—P

13¢



20000
18000 ——
16000
14000 -+
12000 +— g f&
10000 fé
8000 1— f4
6000 1
4000 +—

O

Stingums, MPa

2000

SBS-1 SBS-2 SBS-3 SBS-4
Modifikators

94. DWW 6WLQJXPX YeUW EDV GDaAa—G—V WHPSH!

$SNRSRMXPV XQ VHFLQ—MXPL SDU QRGD®°X

$QDOL]*MRW DVIDOWEHWRQD VDVW—YX HNVSOXDW
ELWXPHQX NRQVWDWeWV ND YLVX VDVW—YL X]JU—GD
U—G W—MXV 6DO G]JLQRW DVIDOWEHWRQD VDVW—YX 'S
ELWXPHQX VHFLQ—WYV ND DXJVW—N— ULVX QRWXU ED LL
LIVNDLGURMDPV DU ELWXPHQX FLHWWDSaADQX RNVLG—F
SROLP*UPRGLILNDWRUD WLSD XQ X]JODE—&DQDV VWDEI
UDG W—MLHP $QDOL]*MRW QRJIJXUXQL]J]WXU EDV UH]JXOW —
DU VWDELOX EHW QRYHFLQ—WX SROLPOUFREL I NF-W X
QHQRYHFLQ—WV X]JU—GD DXJVW—NXg QRJIKDXRMN]IAMXNWY ELC
DVIDOWEHWRQD VDVW—YL DU QHVWDELOX EHW QRYHFLC
un SBS-4) athilst kategorijai 4 /" G] DU WR YDU VHFLQ—W ND QRJ
DWNDU JD QR ELWXPHQD XQ SROLPeUD NRORLG—O—V \
VWDELOLW—WH XQ FLHWWDSabQDV QRYHFRaDQ—V SD:¢
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GALVENIE SEC ,1--80, 81 5(.20(1'-&,-%6

1. VHLNWLH SeW MXPX DSVWLSULQD ND L]JHMYLHODL LU
- YLHQDP XQ WDP SDaDP ELWXPHQD WLSDP SLHP-.U
LHJaPFGQRVYLHQD XQ W— NsWDEWLUDE R W U WIDHW DSDA EDV

2. CH°D EIYQLHF E— L]PDQWRW— EIDNWPNQBm SDVDWTEDS
ELWXPHQDLUPARMRWN—V WHKQRORSLMDYV

3. LDL SUHF Ju BIRVXBWOW, INY DM @itRwvedINXQNFLRQ—OR
grupu sa&v W,unYa&V. S — U @ B-DGNdu—+diZWNRD G W LHN turhehs—G—WYV E|
QR L]YYODERW —MD

4, $QDOL]*MRW X]JODE—&aDQDV VWDELOLW—WHY UH]XOW
GD&4&—GX UDARW—MX 6%6 SROLP+UX YLHQD XQ W— S
LHJIVW PRGLILFeWXV ELWXPHQXV DU NUDVL DWA&-LU
U—G W—MLHP

5. Noskaidrots, kax ] JODE—&4DQDV VWDELOLW—WH LU DWNDU JI
1) NnR 30% VWUXNWIUDV 30% VWUXNWIUD DU QHS—UW

YDL X]JU—GD QHQR] P JX |I—&X VDGDO MXPX X]JOI

VWUXNWIUX YHLGRADQDL QHSLHFLHE®P ¥asOLHOV SR

LHY*URMDPL VDG—UG]LQD 30% XQ DVIDOWEHWRQD

2) NR SROLP*UD GLVSHUVLW—WHYV

3. -D SROLP+UGDOLYX L]PsUL LU PD]—N SDU PP
ODEL UDG W—ML X]JODE—&aDQDV VWDELOLW—WH)\

4, -D GDO°L¥X L]P«Q@mMmMU WDG QHSLHFLH&ADP— X]JC
VWDELOLW—WH QDY VDVQLHG]DPD

5. -D GD°L%X L]PUL S—UVQLHG] PP WDG P<G] QR

6. , JPDQWRMRW OLHVPDV MRQL]-FBLMDYO GRAW HWW-RYD
KURPDWRJU—IL M mpkeike bitlwhera funkeib&~-OR JUXSX VDVW—YV

7. , JPDQWRMRW DWRPVSeND PLNURVNRSD PHWRGL $7

ELWXPHQD VWUXNWIUD PRUIRORSLMD XQ "SDAa EDV
8. $QDOL]*MRWATM. HDMWWRAO X V QRWHLNWY ELWXPHQD 1)
DVIDOW«QX VYH:-X XQ H°°X VDVW—YV 1RWHLNWD
VWUXNWIUD 6WDELODP SROLP*UPRGLILFeW—P ELWXF

13¢



10.

11.

12.

13.

14.

1)

2)

3)

4)
5)

LINOLHGWDV ELWXPHQD IXQNFLRQ—O—V JUXSDV \
IXQNVLRQ—O—V JUXSDV L]YLHWRWDYVY QHYLHQP-U JL
$QDOL]*MRW SLHFX % ELWXPHQD WLSX NRORLG—C
ND YLVLHP ELWXPHQLHP NRORLG—O— VLVW+PD LU VW
3*W MXP— LU L]YHLGRWYV /DWYLMD LHGDO MXPV NOLI
LU VHFLQ—WV ND /DWYLMDL LU SLHPsURMZ®YV WU V 3%
PG 52 £34 un PG 46t XQ LIYHLGRWD /DWYLMDV WHULWRULN
Noskaidrots, ND . XU]JHPe+ XQ 9LG]HPe LU SBRHIRasdRWV 3*
ELWXPHQV 9LG]HPHV DG L H CHV-IMBEEH3WUR U L M —

PG 52 + ELWXPHQV VDYKWN-SUMP =URRMMIDIPG 52+

28 bitumens.

Noteikts, ka/ DWYLM— L]IPDQWRWLH ELWXPHQL DWELOVWRZE
QRWXU JL SUHW ULVX YHLGR&ADQRV EHW YLHQX NO
HNVSOXDS\DAFEMPVHP— WHPSHUDWIU—

Noteikta GDa—GDV L]JFHOVPHV PLQHU—OPDWHUL—OX DG
.ULHYLMD J/LHWXYD ELWXPHQX % I1RY-UWWD L
XQ SROLIRVIRUVN—EHV E—]JHV LHWHNPH X] DGK-]
Noskaidrots, ka:

dRORP WV EH] DGKe¢]LMDV SLHGHYDV X]JU—GD D.
SLHYLHQRMRW GRORP WDP DGKe¢]JLMDV SLHGHYX X] D
PDvVDV WLHN VDVQLHJWYV PDNVLP—ODLY DGKe¢]LMDV
aXJVW—NDLV DGKe¢]LMDVY U—G W—MV WLHN VDVQLHJIW
05 GDXG]XP— QR ELWXPHQD PDVDV SLHYLHQR SLHC
E—]HV

dRORP WD a-HPE—P DU .ULHYLMDV ELWXPHQX %
SROLIRVIRUVN—EHV E—]HV VDVQLHJIWYV DXJWV DGK
ZHP—NR DGKsEMXStHGHYDV X]JU—GD JUDQ WD a-HPED
JUDQ WD ASHAELHQRMRW DGK+]LMDV SEBBHYX X] DP™
vai (0,6 - X] SROLIRVIRUVN—EH E—]HV WLHN VDVQL
PDNVLP—ODLV DGKe¢]LMDV U—G W—MV

$QDOL]*WDV YDLU—NDV DGKe¢]LMDV VWDUS ELWXPHQ:
PHWRGHYV $W] P«-WDV YDLU—NDV WUD®BidESLRQ—OR
—WUXPV JHPDV LHN—UWX L]PDNVDV XQ WLHP<URW
WUINXPL FLOY+sFLVNDLV IDNWRUV DSJDLVPRMXPV XC

13¢€



15.

16.

17.

18.

19.

20.

SHNRPHQ®IKWY YL]X—0—V PHWRG fizMantSiL @€Y HLGR&D Q
UHDOL]*MDPX ELWXPHQD XQ SLOGYLHODV DGKs]LMD
LHSULHNA DSVNDW W& VAW P WV R RVWHHWEBPWDVSDUDXJD (
DWWeOXV XQ YHLNW WR GDWRUL]*WX DSVWU—GL XQ [
Anali]*MRW DVIDOWEHWRQD VDVW—YX HNVSOXDW—FLM
NRQVWDWeWV ND YLVX VDVW—YL X]JU—GD O G] JXV X
6DO G]JLQRW DVIDOWEHWRQD VDVW—YX “SD& EDV [
bitumenu, VHFLQ—WYVY ND DXJVW—N— ULVX QRWXUED |
ELWXPHQX 7DV L]JVNDLGURMDPV DU ELWXPHQX FL
QRYHFRaDQ—V

1DY QRY*URWD SROLP*UPRGLILNDWRUD WLSD XQ X]JC
ULVX QRWXU EDV UDG W—MLHP

$QDOL]*MRW QRJIXUXQL]JWXU EDV UH]XOW—WXV NRQ
VWDELOX EHW QRYHFLQ—WX SROLP-OPGRIGCLULKN-W X
QHQRYHFLQ—WV X]U—GD DXJVW—QI0.QRIXUXPL]WXU"
.RQVWDW+WVY ND DVIDOWEHWRQD IfRnEXa XPL]WXUE
SROLP+UD NRORLG—O—V VLVW+.PDV VWDELOLW—WI
FLHWWDS&4DQDV QRYAVRIEDWEHNWRODAVEDVYW —YL DU
QRYHFLQ—WX SROLPe«UP R-G url BBS-W Xtbist Mit¥gRija-X 6 % 6

@-90.



78530—.,(,(63e-$0,( 37®-80% 9,5=,(1,

1. OHWRGHYV XQ WHKQRORSLMDV ELWXPHQD XQ 30% QRY

(t.sk. antioksidanti);

1IRYHFLQ—BURW3P®%QD SDad EX DWMDXQRADQD 5%$3

1R 5$3 DWMDXQLQ—W— ELWXPHQD VWUXNayIUD L]S*W

. BitumensXQ DL]SLOG W—MV "SDaAa EX L]S*WH DL]SLOG W-
DL]SLOG W—MD YHLGL

5. %LWXPHQD XQ ELWXPHQD PDVWaliidBMME¥ DOWXU EDV L]
WHPSHUBGK I LIXNWC,OQtLW —WL f

6. 9DGO QLMDV XQ UHNRPHQG—FLMDV ELWXPHQD PRGLI
$GKe]LMDV PHWRA&X SLOQYHLGRADQD GLJLW—OR IRW|

8. %WLWXPHQD HPXOVLMDV WHKQRQRSLMDV VOXUU\ VHD

A owoN

13¢€



/,7(5$7E5%6 6$5$.676

1. Adrian Andriescu, Xicheng QAudrey Copeland, Nelson Gibson, Jack Youtcheff
Evaluation of the fatigue performance of aged bitumens using the essential work of
fracture method. 5th Eurasphalt & Eurobitume Congress, 2012. Istanbul, Turkey.

2. X. Lu, H. Soenen, P. Redelius. SBS Modified Bitumens: Does Their Morphology
and Storage Stability Influence Asphalt Mix Performace? Nynas. Sweden.

3. Migle Paliukaite. Influence of the changes in bitumen properties on asphalt
pavement performance. Doctoral dissertation. 2014. Vilnius Gediminas Technical
University.

4. Hilde Soenen, Jeroen Besamusca, Hartmut R.Fischer, Lily D.Poulikakos, Jean-
Pascal Planche, Prabir K.Das, Niki Kringos, James R.A.Grenfell, Xiaohu Lu,
Emmanuel Chailleux. Laboratory investigation of bitumen based on round robin
DSC and AFM tests. Materils and Structures (2014) 47, pp. ¥2@20.

5. http://pslc.ws/macrog/dsc.htm
6. http://www2.warwick.ac.uk/services/rss/business/analyticalguide/dsc/

7. http://en.wikipedia.org/wiki/Atomic_force_microscopy#mediaviewer/File:Atomic_
force_microscope_ by Zureks.jpg

8. http://en.wikipedia.org/wiki/Atomic_force_microscopy#mediaviewer/File:Atomic_
force_microscope_block_diagram.svg

9. Sebastian Lipke, Petra Kukies, Federal Highway Research Institute, Bergisch
Gladbach Changes of polymer-modified binder properties: production-service life.
5th Eurasphalt & Eurobitume Congress, 2012. Istanbul, Turkey.

10.  http://www.chemguide.co.uk/analysis/uvvisible/beerlambert.html

11.  http://www.hutton.ac.uk/research/groups/environmental-and-biochemical-
sciences/analysis-equipment/chemical

12.  N. Kringos, A. Scarpas, A. Schmets, T. Pauli. Kinetics of bituminous phase
decomposition and its implications on the mechanical properties. 5th International
Conference "Bituminous Mixtures and Pavements”, 1-3 June 2011, Thessaloniki,
Greece.

13. = a _gpEg =hj_eWd 2 ;h]jmkeZlkkdbcDhjhe ¥
>hjh guc ZknZevlih[_Ihg F LiZgkihgl 2

14.  Zolotaryov V.A, Maliar V.V., Lapchenko A.SThe effect of SBS polymer
content on technical, technological and rheological properties of bitumens and
polymer asphalt concrete. 5th International Conference "Bituminous Mixtures and
Pavements", 1-3 June 2011, Thessaloniki, Greece.



15. Yan, X, Jin, X., Li, W., Xiao, F., and Zhang, Y. (2014) The Effect of
Modifying Technologies on Asphalt Pavement Performance. CICTP 2014: pp.
1101-1109. doi: 10.1061/9780784413623.107.

16. Ma Shi-rang, Liu Peng, Zhu Wei, Wang Wei The rheological properties of
PRGLILHG DVSKDOW’ .H\ /DERUDWRU\ RI 6SHFLDO $U
OLQLVWU\ RI (GXFDWLRQ &KDQJYDQ 8QLYHUVLW\ ;LYDQ

17.  Akiyoshi Hanyu, Sadaharu Ueno, Atsushi Kasahara, Kazuo Saito. Effect of
the morphology of SBS modified asphalt on mechanical properties of binder and
mixture. Journal of the Eastern Asia Society for Transportation Studies, Vol. 6, pp.
1153 - 1167, 2005.

18. Ebri\Zg B B -FbdfZdjhj_heh]lby “bki_jkguo kbkl_f B |
Ebri\Zg Fhgkd ¥k 4 ijbgl BgklbIml- b _if&lkkhh[f_gZ
bf < Eudh\z :G ;KKJ F_""mgZjh~rguc p_glj :dz~_fbk
KhpbzZebklbg_kdbo kljZg ~ey ih\ur_gby d\ZebnbdZpbb gZmq
ijh[e_f_©L-_Kbefttkkhh[f_gZz?2

19. BafZceh\Z < G KijmdImjhh[jZah\Zgb_ \ [_edh\uo kbl
BafZceh\z | : J_[bg"_(GZmdZ k +

20. EbriI\Zg B B Nboltbdh kdZy f_oZgbdZ ]Jmfbghl\uo \_s_kI\ |
EbriI\Zg G G Djm]ebpdbc < XFhgklbggbd +k

21. J [bg”_j I : H kljmélmZghgt kdbo k\hckl\Zo ~“bki_jkguo
\ukhdhfhe_dmeyjguo kbkl_f I : J_[bg”™_j G < FboZceh\ D
‘"mjgZeld9ss.+ ghf_jk+ -119.

22.  :b[bd ? ? J_heh]by ~bki_jkguo kbk_§®gPjzh[bE=M
1981.+ Kk

23. Lmjh\ B B Obfby b nbabdZ ihebf_jh\ B B Lmjh\ = B Dh
F  Obfby I

24. Wgpbdehi_~by ihebf_jh\ j_~"dhe < : DZFZghh\b *j
Wgpbde L H50 k

1+

25. )eUVW : 3RO\PHUPRGLILILHUWH %LWXPHQ : )sUVW
Autobahn. +1986. +Heft 1, p. 3-8.

26.  Evaluation of the low temperature fracture properties of modified binders.
Relationships with their micromorphology/ L. Champlon (at al.)// Eurobitume
Workshop 99 on Perfrmance Related properties for bituminous Binders: Workshop
incorporates world road association (PIARC) seminar on SHRP, Luxemburg, 6
May, 1999/ European parliament kirchberg plateau: K. Soraas (at #al.)
Luxemburg, 1999tPaper N 049.

27. Bonnot, J. Rheologische igenschaften von Bitumerinterpretation der
BU*IHUJHEQLVVH - %B9Q.QHeWL. £0.l6WXPHQ =

28. Rheological analysis of bitumens by shear rheometer: effect of the thermal
history on the results/ V. Mouillet (at al.)// Eurobitume & Euroasphalt: Vienna,
Austria, 12-14th of May 2004, p. 1411-1420.

14C



29. Perez, B. Relationships between bituminous binder rheological properties and
wheel tracing rutting resistance of asphalt mixtures/B. Perez//Eurobitume &
Euroasphalt: Vienna, Austria, 12-14th of May 2004, p. 16%669.

30. Njheh\ X = Dmjk dheehb”ghc obfbbF X HHH|jbhBR\ =+
©:evygk? K

31. Jha_glzev > : Baf_g_gb_ k\hckl\ *hjh'guo [bImfh\ > :
: F Kujh_"dh Obfby b I_ogheh]by 120000\ bGHEK_je+ *
41-43.

32. Om~rydh\Zz L K Dhebq_kI\_ggZy hp_gdZ kp_ie_gby ~hjh"
fbg _jZevguf fZl _jbZehf L K Om~rydh\Z > Jha glZev
| _ogheh]by lhieb\ H9Zk e Ghf_jk £-38.

33. Hij_~_e_gb_ ijhqghklb kp_ie_gby ~“hjh'guo [bImfh\ k fbg_
fZl_jbzZezfb ? ? Gbdblbg b 7j G_nl_i_j_jZ[hldZ b g_
2002.+ ghf_jkx -33.

34. Baf g _gb_ k\hcklI\ [bImfh\ \ dhglzZzdl_k fbg_jZevguf gZih
> : Jha_glzZev b *7j Obfby b | _ogheh]bl®98hiteb\ b fZk_
ghf_ jkt 49

35. Adedimila, A., S., Olutaiwo, A., O. Review of Advances in Grading Systems
for Asphalt Binders in Hot-mix Asphalt Pavemenisurnal of Engineering and
Applied Science008, 3 (4), pp. 322-331. eISSN 1818-7803. ISSN 1816-949X.

36. ( 3URFN—QV 3HUIRUPDQFH *UDGH 3* %LWXPHQL
%DNDODXUD GDUEV 578 7UDQVSRUWEIYMX LQVWLWIWYV
V. Haritonovs) 2014. Gads.

37. Penetration Tesfonline]. Pavement Interactive, 2007 [Viewed 2 December
2014]. Available from: http://www.pavementinteractive.org/article/penetration-
test/

38. Chin, C., Performance graded bitumen specificatiofiziline]. Vermont
South: ARRB Group, [viewed 26. November 2014]. Available from:
http://reaaa.vms.my/images/d/d6/%289-
25%29PERFORMANCE_GRADED_ BITUMEN_SPECIFICATIONS.pdf

39. Rutting [online]. Pavement Interactive, 2008 [Viewed 2 December 2014].
Available from:http://www.pavementinteractive.org/article/rutting/

40. Ghuzlan, K., A., Al-Khateeb, G., G. Selection and verification of performance
grading for asphalt binders produced in Jordaternational Journal of Pavement
Engineering. 2013yol. 14, no. 2, pp. 116-124. ISSN 1029-8436. pISSN 1477-
268X. Available from: doi:10.1080/10298436.2011.650697.

41. Rotational Viscometer[online]. Pavement Interactive, 2011 [Viewed 6
December 2014]. Available from:
http://www.pavementinteractive.org/article/rotational-viscometer/

141



42. AASHTO M 320-10 Standard Specification for Performance-Graded Asphalt
Binder American Association of State and Highway Transportation Officials,
2010. 8 p.

43.  Rudovics, A., Rudovica, T/DWYLMDV [L]LV N +] Gybt Raigjzad L M D
ABC, 1996. 199 Ipp. ISBN 9984-04-333-9.

44.  Alani, H., M., H., Albayati, A., H., Abbas, A., S., The transition to a PG
grading system for asphalt cement in Irdgurnal of Engineering2010, vol. 16,
no. 4, pp. 5911-5931. ISSN 17264073.

45. Latvijas 9LGHVY 8HRORSLMDV XQ PMWHH R BERNIREILIEMDYV FHQ\
J GHFHPEU [@tp:/8hwid.khded RNV

46. Cominsky, R., J., Huber, G., A., Kennedy, T., W., Anderson SIRP-A-407
The Superpave Mix Design Manual for New Construction and Overlays.
Washington, DC: SHRP, 1994. 172 p. ISBN 0-309-05804-X. Available from:
http://onlinepubs.trb.org/onlinepubs/shrp/SHRP-A-407.pdf

47.  McMillan, C., Scarlett, J., R.Development of performance graded binder
selection method for canadian airport pavemefusline]. 1999 [viewed 09

December 2014]. Available from:
http://lwww.captg.ca/docs/pdf/binder_selection_method.pdf
48. HiZzgZzk_gdh H G Djmlvdh G | K\hckI\Z b ijbf_g gb_

Abki_jkbc b [blmfmevkbhgguo fZI_jbZeh\ Fbgkd

49. Elisabete R.Costa, R. Colaco, A. Correia Diogo. "Bitumen Morphology as
Observed by Phase Detection Atomic Force Microscopy” / Materials Science
Forum Vols 587-588 (2008) pp. 981 - 985.

50. ODVVRQ -) /IHEORQG 8itumérD darphul&g@s by phase-
detection atomic force microscopy - R X U Q D O dpy, Udl.E21 RPY FJanuary
2006, pp. 17-29.

51. http://afmhelp.com/index.php?option=com content&view=article&id=84:wha
t-is-phase-imaging

52 A7KH 6KHOG DQGEMPRINY WK HGLWLRQ

53. H G HiZgZk_gdh G I Djmlvdh AK\hckl\Z b ijbf_g_gb_
"bki_jkbc b [blmfgmlevkbhgguo fZI _jbZeh\ ~

54. Zjl_g \' = F Dmjk nbabdb ihebf_ jh\ = F ;Zjl_g_\ X <
E _gbg]jZz™® Obfby k +

55. H fhrbnbdZpbb [bImfguo kljhbl_evguo fZ1_jb.
ihebf_jbazpbhgghkihkh[gufb heb]lhf_jzfb . F_jdbg b
ca_j[ obf "m1984.#No.4 +k 121.

56. ;hgqg_gdh = :knZevlh[_lhg KM b]lJhmklhcgb\hklv b |
fhrbnbpbjh\Zgby ihebf_jhf = :F;hd&Zrpdgihkkh_gb_
t k

14z



57. Jm~_gkdbc » < Fhrbnbpbjh\Zggu_ [blmfu Bo j_heh
k\hcklI\Z b \ebygb_ gZ wdkiemZlZpbhggh_ ih\_~ gb_ "~hjh'g
< Jm”_gkdbc \Ihfh[bevd892. 2 NpI6}B. +k -22.

58. Bkke_ _"~h\Zgb_ ijhp_kkZ kljmdImjhh[jZahhggbyjdupblmfgh =+
dhfihabpbyo gZ hkgh\_ wihdkb”ghc kfheu HiZzgZk _gdh H G
;=LM K _j Obfby b I _ogheh]by hj]Zzgbap8.kckhua \ s kI\ =
k 142.

59. <ebygb_ ~h[Z\hd g_nlyguo dhfihg_glh\ meghkdmdkochgh =
o0ZjZdl _jbklbdb hdbke _gguo [blmfguo \y msbo H G HiZ
| _jbh”bq K[ gZmq [jm~h\ F_oZgbqg_kdzy h[jZ[hldZ
fZl _jbZehM"tkkZ -No0.8.xk -76.

60. The influence of Petroleum Distillate on the SctructusalRheological
Performances of Bituminous Binders / O.N. Opanasenko [at.al.] // Eurobitume
Workshop 99 / Luxembourg/ - 1999p. 1011.

61. Kbgl _a ZebnZlbg_kdbo ihebZfbrh\ \ ~bki_jkbhgghc kj_~_
[bImfZ H G HizZgzZk_gdh b Aj @mjgzZe20ibdézZ rghc obfbb
\ui ke 298

62. www.bitumen-gestein.de

63. Riccardo Lamperti, Claudio Lantieri, Cesare Sangiorgi, Gabriele Bitelli and
Andrea Simone. Semi-automatic Evaluation of the Degree of Bitumen Coverage
on Bitumen +Coated Aggregates. 8th RILEM International Symposium on Testing
and Characterization of Sustainable and Innovative Bitumenous Materials, Rilem
Bookseries 11. 2015.

64. Muslov. C. Determination of the degree of gravel aggregate-bitumen coverage
by multi-directional reflectance mesurements. XXIl ISPRS Congress, Melbourne,
25 August+01 September 2012.

14&



	SATURS
	1. IEVADS
	2. PĒTĪJUMA MĒRĶIS UN UZDEVUMI
	3. BITUMENA STRUKTŪRA
	4. METODES BITUMENA FUNKCIONĀLO GRUPU PROCENTUĀLĀ SATURA NOTEIKŠANAI
	4.1. Plānā slāņa hromatogrāfija (TLC)
	4.2. Liesmas jonizācijas detektors (FID)
	4.3. Diferenciālā skenēšanas kolorimetrija (DSC)
	4.4. Atomspēku mikroskops (AFM)
	4.5. Infrasarkana spektroskopija
	4.6. Mazleņķa neitronu izkliedēšana ar atgriezenisku griešanu
	4.7. Apkopojums un secinājumi par 4. nodaļu

	5. MODIFIKATORA IETEKME UZ PMB ĪPAŠIBĀM
	5.1. Polimēra daudzuma ietekme uz PMB īpašībām
	5.2. Bitumena un PMB strukturāli reoloģiskie parametri
	5.3. Polimēra uzbūves ietekme uz PMB īpašībām
	5.4. PMB struktūras ietekme uz adhēzijas īpašībām
	5.5. Oksidēta bitumena modifikācija komponentiem mijiedarbojoties dispersā vidē
	5.5.1. Epoksīdsveķu sacietēšanās bitumena dispersā vidē
	5.5.2. Polimēru sintēze bitumena dispersā vidē

	5.6. Modificēta bitumena termostabilitāte, novecošanas izpēte un analīze
	5.7. Apkopojums un secinājumi par 5. nodaļu

	6. PERFORMANCE GRADE BITUMENU KLASIFIKĀCIJAS SISTĒMA
	6.1. Penetrācijas klasifikācijas sistēma
	6.2. Viskozitātes klasifikācijas sistēma
	6.2.1. Strategic Highway Research Program
	6.2.2. PG klasifikācijas sistēmas raksturojums
	6.2.3. PG nomenklatūra
	6.2.4. PG testēšanas paņēmieni

	6.3. PG specifikācijas
	6.4. PG sistēma Latvijā
	6.4.1. Latvijas klimats
	6.4.2. Seguma temperatūras noteikšana
	6.4.3. Bitumena klašu izvēle

	6.5. Latvijas iedalīšana klimata zonas
	6.6. Apkopojums un secinājumi par 6. nodaļu

	7. EKSPERIMENTĀLĀ DAĻA
	7.1. Eksperimentu plāns
	7.2. Nemodificēto bāzes bitumenu īpašības
	7.3. Modificēto bitumenu īpašības
	7.4. Nemodificētā un modificētā bitumena struktūras izpēte ar atomspēka mikroskopu (AFM)
	7.4.1. Nepārtraukta kontakta metode
	7.4.2. Pārtraukta kontakta metode

	7.5. Bitumena un minerālmateriāla adhēzija
	7.6. Apkopojums un secinājumi par 7. nodaļu

	8. NOVECINĀTO UN NENOVECINĀTO MODIFICĒTO BITUMENU IETEKME UZ ASFALTBETONA SASTĀVU EKSPLUATĀCIJAS ĪPAŠĪBĀM
	8.1. Izejmateriālu īpašības
	8.2. Asfaltbetona sastāvu īpašības
	8.3. Apkopojums un secinājumi par 8. nodaļu

	GALVENIE SECINĀJUMI UN REKOMENDĀCIJAS
	TURPMĀKIE IESPĒJAMIE PĒTĪJUMA VIRZIENI

