VYSOKE UCENI TECHNICKE V BRNE

BRNO UNIVERSITY OF TECHNOLOGY

FAKULTA STAVEBNI

FACULTY OF CIVIL ENGINEERING

USTAV POZEMNICH KOMUNIKACI

INSTITUTE OF ROAD STRUCTURES

PROBLEMATIKA R-MATERIALU V ASFALTOVYCH
SMESICH

THE ISSUE OF RECLAIMED ASPHALT IN ASPHALT MIXTURES

DIPLOMOVA PRACE
DIPLOMA THESIS

AUTOR PRACE Bc. Dominik Zima

AUTHOR

VEDOUCI PRACE Ing. ONDREJ DASEK, Ph.D.
SUPERVISOR

BRNO 2018



VYSOKE UCENI TECHNICKE V BRNE

FAKULTA STAVEBNI
.6/89;, = AB CDEFG.&AHJ; 9K; L MH
CAHAP7: BA M ML M/89, = AB M= P ;S
N= M/89;, O = AB 7 T B 7MISA
.6/89 | DEFG FFU) ; M7R A8 = AH MAH N
A HYN XMAH= P B; OR B7; RA

ZADANI DIPLOMOVE PRACE

.6/8 ;6 "YZ BQR[BA

CPH J1 BAGRA B A6 917 HAMAJ6 H. OMB WM O
- 87 = GY ;8 :ZAVR 0OZY

ZA6/B PAS ; D YDY5F G

ZA6/B 8 HB ; 5Y Y5F a

- ", W8; D YDY5F G

8 YZ Y(; Y%9OA]-AA/M = TG Y MMAHZ ONRA 1. Y%"&
- 8 7 bMAH/ Z\WRA; /AR7IBNMAH | ; - cC

. __________________________________________________________________________________________________|]
CO%& ()& W&  (+, - &/& -012 .%3.42 5



PODKLADY A LITERATURA

8A, dH RNPR7V J; OBA6 9le

[R7V]; ; BN= AMA]6 HH MBWWPAO RA ASBNf.C C 5EUG

f.C C DFa* &VAI6 HIMBWWg.= 9RA = BA6 9INgf M h&VAl6 H] 6 ;

f.C C DFa*a&VIAI6 HHIMBWMg.= 9RA = BA6 9INgf Mah BA6 9]

"7HA Y JOIPP/YYCAMA I YhZ 6 ®; T N]8&WAOA6 AHB ;6j & k9 "%B9 7N
%96/ M D 62 /mF5 = 6C Y( 1/ F5%5 (9 M A M 6AD; MA O1 ;6
5FFn

% A6/ AP96 ; &

ZASADY PRO VYPRACOVANI

Z¥]B H = : PABW ;A;A= J]1BAGR7 = 7KH; *BA6 917 HO76 WL O AMAl6 H. C
MB W] OY- bH 8; V V. SMPJ78 P=A H; = 088 MHAS; O= P ARe HVKH; ?
BA6 917 HO/6 WL OAMALHL OMBWAOA B K M OP%H; = 6B; MD BA6 9717
HAMA]J6 H. O MBWM OY - = AR®BRd S MP = J78 = H8,; ; HOAVAle Hd MWW ] P 7
BA6 917AM BA6 9] B AJ78 7MA H; NHN A d=AAB 6NOBNO6 AMAJ6 H. OMB WMYZ ]
J78 ;ABNOC6 MBWO HN ;AJAJ A6 ; B 68A =B R6 dJNJN B Kd= R PAE
= 6B; M *BA6 9]7 HAMAI6 HI MB MY

STRUKTURA DIPLOMOVE PRACE
-p) HNEA76 A PSJg6 = 8] 81 7H8 ; dM7REZ Nn

Y I6H SM-p) PA Hy =8 .BW;9 R6 Arx=AHA 8 HP8 H; PH :q H;
A7 OHH; HWR VW ML O RHAJIIRAS;, O=A r A.BW;9 8WA ArX=AHA 8 H8 H;
PH :gH; A7 OHH,; HWMR W JML O RHA]IIRAS;, O=A ;A/& -crj=H,; M7SM
-p) K

5% JON6l6eHd SMP-p P=A HANd =28] .BW;9 R6 A rXx=AHA 8 HP8 H;
PH qH; A7OHH; HWMRW IML O RHAITRAS;, O=Ar A.BW;9 8WA A rX= AHA
8H8 H; PH :gH; A7OHH; HWMRWIML O RHAIIRAS;, O =A ;A/& -cr
ji = H,;, M7S M-p) H= =ABWK =T ON; M7M7S M6616 HIS MB-p) Al 616 H7S M
8 =]q7: K

G Y ;8 ZAV R 0OZY
- 87 8%]B H=

. __________________________________________________________________________________________________|]
%& () & & (+, - &/& -012 . %3.42 D



ABSTRAKT

-6 @RS MD&6 8%] B H = = =M; A ] 9 AVAle H O = H
M ;76 AMVABH O= :H B K MD KH,; AMAI6 HHO = :9A 7H; 6 NA
PAOAS 1A A6 ; B 68N PP H; =6B; MP BA6 9]/ HAVAI6 H O
MWV OYZ ] :M7= =M;N B=99Rd A8N AB9Rd PR 7VRNAMAJ6 H. O MB WM A
= AR®R S Meab6 = M PAILH HVK®BB H/ O= =My LOPR 7V R
P=087 P=P ; =6B; MD A6 9]7HAVAI6 HL. OMB WV OY[ MRA;, 8ARA
A VV SMM7PAANH; NYCA6B6 P RASBW:M7 ; AHK; NT/; RS, A
B=99RdPR 7VRN= P= P , = 6B; MDP BA6 9]/ HAMAJe H. OMB WM OY
No B 6 8NM7 HV ;N;A T ;S ORP oy

KLICOVA SLOVA

BA6 9] AVAIbH = ' H AVAlE H MW ] 9 8NABO9RL MBNR H
B 6 RB=]I; MNRHB 87] SNABO9R HMR PPA M ;76 :7H; 6
=, 6A :0 7)) 8BW76 NRIA  AMAJ6 H. O MB VWM NRA ; &0L O

HPHRHMHA6 M7R6/ A P= P ; "BA6 917Y

ABSTRACT

0O 60 @®A=A6 TOMEOMME M9 MO O ] N TJ%B9 7M 98 M
A9 TAMOAGJ98 M  H N TAMQOAE)98 JNB AMT :7H: A6 MA 8
T 9:1A A6 NB €O8MT ;P9 T N]8AMOAG=AH B : 6= M;
9 AMOAIGBI6&7 M O T s9 8 M9 MA B=99AIA 8T/, @;Al6 MM T
J%/B9 7MBI6& A 8JFB9 7MI8 Y A BAI=A6 TEOMO MVB AMs %O
€ 7M. TAJE 8M9 86MMI 6 BMTE 86 @; T NJ8AMOAR
=AHB :6= M; 9 J%B9 7MBI96& Y OMSAAA S 1% A&/  HDs
A AANSY ; €OMJAMM T/; @;Al A8 B=99A] 6 MMA 8 M; 8 6
B OSMT 86 @; T NJ]8AMOABG=AHB :6= M: 9 |%B9 7M
B9/ YOMB € 8VA H 998 : T : MB=] M

KEYWORDS

N] 8 AMOAI6 =AHB ;6 & k J]%B9 7M] 98 J®B9 7MBI6&/
O ] NSNAB9MA O B 6 B=]11 MDA B 87]7M8N AB9 HM M
A 9 JH,; A6 ,; 8] =, 6A®; MTb;9 =96 N 19 T AM-OAlo
Bder M NI9 TTI19] =AHB ;@M]JAN 8 MN\WB 8 6 ®; T NJ]8
AMEOAJo=AH B ; &

%& () & & (+, - &/& -012.%3.42 n



BIBLIDGRAFICKA CITACE VSKP

"YZ BIR[BA % (9*+ % , -).)Wd .123)/ 4/236" ; 5F GY FU
MW FUMW= IYZ%] B H = Y-NMRd7S; 6 O 9RdH" ; W/AR7]JAA MAH | ;
XMAH= PB; ORB7, RA Y- 8 7 = GY ;8 :ZAVR 0OZY

. __________________________________________________________________________________________________|]
%& ()& %N& (+, - &/& -012 . %3.42 t



PROHLASENI O SHODE LISTINNE A ELEKTRONICKE FORMY VSKP

PROHLASENI

OAV7:9 K 1R6 ;9R T BA 8 H8A d 8%] B H = : M §;
M8 HB8A 710MBH; 7T B 7Y

"+W8; uuuuuu

"YZ BQR[BA
A76 =

. __________________________________________________________________________________________________|]
"O%& ()& W& (+, - &/& -012 .%3.42 E



Pod kovani

Rad bych pod koval p edev§im vedoucimu své diplomové prace Ing. Ond eji Daskovi,
Ph.D., za poskytnuti mnoha rad a trp livé vedeni p i tvorb diplomové prace. Déle d kuji Ing.
Tomasi Koudelkovi za jeho ochotu a pomoc pi volb vhodnych reSerSnich podklad a
poskytnuti referen nich vzork pro diplomovou préci. Za zkuSebni vzorky a spoluprici p i
m enich d kuji Ing. Iv Kr mové. D kuji také Ing. Radce Matuszkové za umoZn ni provad t
m eni v nadstandardni asovy ramec. Déle bych rdd pod koval Pavlu Strakovi a Mat ji
Safrankovi za pomoc p i laboratornich m enich.

. __________________________________________________________________________________________________|]
%& () & & (+, - & /& -012 .%3.42 G



5

D

PORIPA GGG
T4 Z( % -v  +1 e D
ST N QY ol e
DATEERVIE N e
YA IR e
oY O ¥ A
DEYSY - MRWP, B AG O TNV sesasesssasseesssassmsssssosonssy £
020 I P B N
Y233 N P3G = YT Ny
DEYY - R JAMDRL B AG O ] Vi) o
DEEY ) B=]1; MBNR H.B 87] Ve U
DEYGY / P H. bO ] Ny U
DY .6 ;76 ANTAI6 H. 0= H AR AAAAAAAAAARARRRYS
DOYY B I BAS, N6 ; 76 N s
DIDBY Z MEAS;, N6 ; 76 NS
DDODY |78AS; M ;76 B9 AS, =
DDNY . 67RE7 T N6 ; 76 N aeaeeesyS
DYOAR S VBTN B
DEY - M6 H A6 N6= :HAH MBWM O JMO7: O *BAG 9 ] VHHHHHHHHHHHHHHHHHHHHIIINGIGE
DY 7H ;6 R RRRRRRRRRRRRRRRRRRYS 2
DGY [YoH; = 6B; MD *BA6 917 HAVIAI6 Hi NB V\KONHHHessssseeeess(s U
DGYY % 6 8RAMB7IA PBW HH B H. | NYHeeeeesssssssssssssssssssssssssssssssssys U
DGEY % 6 8AS M6 S d |6AR
DGDY % 6 8A=1; H=
DGAY % 6 8A 1 ORAA AILPN= :HA Ve D5
DEVEORIVIR o
cx(v) C- CfCA[)Cp "CA%  Z Ve DE
NYY .68 H; P; % MP= 8] f.C C UDD* VArmmmmeemmememmmmmmmmmmemmmemmmmemmeeeeeeg D
NYYY  SNBAGA B 6 8 N9 DE
NY5Y  NG7= PR 7 VRN Y99 DE
NY DY - L= S G99 DE

"O%& ()& WM& (v, - &/& -012.%3.42 a



nNBY .6A H; JMO7=:FHAH M WM. C GDE EF e e iee ety DG
nNDY -L JA%AMA] HH O8N M= 8] f.C C SEUGDF Yoo DG

Y .68 H; J:B HIOB 6 MBPANVIAJ6 H OPR7V J; O6N M= 8] f.C
. SEUGHEyY & AR RRRRRRRRARRRRRRRRY D

MYAY Y M7= PR 7VRN Y0 eeeeeeeRAF oo D
NBY -L= S
ntY .64 H; BA®B I J:B HIOB § Mp= 8] f.C C S5EUGty& WDU
YEY Y M7= PR 7VRN Y0000 eRRARAAFFFFFAFFAR DU
MY X5 Y - L= S O RRRRFRARAAHHHHAR O
NEY .64 H; B P Hb MPAMAIG H. OMBWM= 8] f.C C SEUGRYHHIF
MYEY Y~ L= S G000 RRRRARRFRFFFFOORY
MGY [6AR AMAI6 HIO = :HAPAMAIG HIMBWW= 8] f.C C S5EUGE Wiith
NGYY M7= |6AR
nNaY [=V§ 8 MBA AMA6 HIO = :9A= 8] f.C C SEUGDYIIMMMMMIIGGIGNS
MAYY  M7=8 MBA ANAIG HIO = :OHAVH e eeeessessesseessssssssssnsyn D
MUY .65 H; =; 6A : O 7= 8] f.C C nSE it
YUY Y M7= PR 7VRN Y000 ReR ARyt
NYFY .6\ H; J 87BWR76= 8] f.C C n5GYHmeemmiimminE
nY FY Y MB7= PR 7 RN Y0000 eeeR AR E

nY Y .64 H; RB=]1; O MMNRHIO B 877 ATP HIO bQ7 HZ.
= 8] . C € GG YOS 0RRRRRRY

) 2 A A -7 B A LT
nY5Y .6\ H; 8NABORIHM PEN= B Z. = 8] f.C C DGF5 Vit F

t cx(v (C -&(-CA[)cp"C4% Zm [ [C+C4 *%& (+c -
RPN 0 0075 1111111111000

tYY % 68A 1 9RdA AlLPNY
£BY % 6 8AS 5 d MR TN oooossssssssst
tYOY % 6 8A= MG7=; d | 6AR  NFHHHHHHHHHHHHHHHHHHATHAmAHemmmmmmmmmmmmmmmememmmemmmmmemeommomeoeeooessenst 5
' VAR IS - BRI
£YDBY M7= B 6 & N eeeeeeeeeeeeeeeeeeeeeeeeeesessssssssssssyL D
£YDDY -NO 8; ;B 6 8N oo essssssssssssssssssyt
E- &) (1) f . O00000000000000000000000000000000000000000000000000000000000000000000550850858888888888R889898K1 ¢

. __________________________________________________________________________________________________|]
TO%& ()& W& (v, - &/& -012 . %3.42 U



EYY /9  ; HOPRIV); OB 68 = 8R/: = 6B; MAB; KMH *
BAG 917 HANAIE H. OIMB W1 O Y eeeeeeeevee oo sosseeeessssssssspepppeesssvt ¢

EYYY % 6 8A= My=;d |6AR | P= 7KBZ. YRR ¢
EYBY % 6 8A= My=;d |6AR MB K M= 7KbZ. YHHHHHHHHHHIHITHGIL G
EYSY  7KGEd B A6 O IN 00000 RRRRRAAAHHHHARE

EXY -ND8 ; R;H;S OPR/V); O= M/=e= 8 6R9= 6B; MD *
FPYRERA

EDYY -NO 8; v P B MD= 8] f.C  C UDD* N e e et E

EYDBY -NO 8§; ; B P Hb MDAMAIe HH OMWM= 8] f.C C 5EUGH
E5

EYODY -NO8 ; J:B HI OB § MPPAVIRIEH O PR7VJ; O 64 M
= 8] f..C C SEUGHEY & VR e eeeeeeeeeeeeeeeeeeeeyE S

EYDYY - NO 8§; ; BA®B ] J:B HHOB § MP= 8] f.C C 5EUG*
ty& ED

EOEY -ND 8 ;) NAO7 = A H NB VDI E
EYDEY -ND8; ; =; 6A : Q] 7= 8] f.C C nSEHHHHHHHHHHHHHIEL
EYDGY -ND8; ;| 87BWR 76= 8] f.C C n5G s

EYD4Y -NO8; ; RB=]1; O MMNR HIO B 87I7ATP HIO b7 HZ.
= 8] . C C GG S0 RRRRAARVE G

EYDYWY -NO 8; ; 8N ABORd HMR PEN= B Z. =8] f.C C DGF5
EU

EOY FY . O; 76 A8 = 7S ; N ssssssssssssssssssssssssssnG
EYlY -ND8; ; =@RLOB 68;A P=P ; =6B; M *BA6 977G
EYIYY % 6 8A 1 9Rd A Al PN G5
EYI5Y % 6 8AS ; o NR NV oeaeeesy GE
N 0 B L L€ ©
EXY -ND 8  ; B 68N= M7= d |6AR Vs Ga
EXYY -ND8 ; =; 6A : 0] 7= 8] f.C C nSEHHHHHHHHHHHGa
EXWY -ND 8 ;) 87BWR 76= 8] f.C C n5G e ar

EXYDY -NO 8; ; 8N ABORd HMR PEN= B Z. =8] f.C C DGF5
a

EX¥YlY -NO8; ; RB=]1; O MMNR HIO B 87I7ATP HIO b7 HZ.
= 8] . C € NGGF 00 RRRRRRRRRFFFFHHRY D

EXXY .O; 76 HM 8Re = M7=; d | 6AR  NHeeesssssmmeeesssssssssesesssssssssenUD

%& () & & (+, - &/& -012.%3.42 F



EXEY .O;76B 6 8N= M/=;d |6AR g 8MR7P N e e emeetyUn

Q

)4

5Y
DY

EEYY VA6 H MBW P= B ; B A6 9 17 Veessssssseeeeeeesssssssun
EXEXSY 4B A6 O ] V000 RRRRARAFAFHHHHHAYLUE
EEYDY &NVIAI6 H MB WME BA; LB *B A6 9 B VHessssmmmeeesssssssssssessssssssyLia
EEYAY Y 116 AR VA 0000 RRRRRRFFFFFFFFAR LI
EEX Y 5Y 116 AR VeSS0 eeeeeeeeveeseesy
EENEY DY 116 AR VA A0 9000000 00 eeeReeevoeeeeeesy
EEYGY Z = 7S; PBWN= H8W = M7= d |6AR YIRS F5
Z C A RRRRRRARFFFHHHHHAHHHSSSSSNNNNNNeY D
RIS s
CX(+ (& C &R0 RRRRRY F t
n
[C&% " +[), 000NNty F G
[CR% &' C ) 0 RRRAAFFHHHHHAHHHHSSNNNNNNeY F G
[ C&% z &/, X000 RAFAAFFFFFAFARAFFTSTSSenennery Fa
[CR% %& %& (1)012 -[ 1, VImeeeemmmmmseeesssssssssssnseeeeey FU

"O%& ()& WM& (v, - &/& -012.%3.42



1 UvoD

NRA HMH;,; 6/0LOHPHR : 8 MXPAH8 ; 7=AYC :; M
08B ;AKHGg = M 8 M7HW8 B7: B K NR] HA6 AMA]6 Hd H MHN :
HAM; W: 76 MAK 6A6 NRIA ; AH MRL6 S 6§ dH.O 8NY

-N/KH; AMAJ6 HIO Nl 6/ PHY *BA6 917 HMJW,; M M 7M/
= PBH OAM ReY R] 9RLAM R6: M 1S MD8 | P B bM AA

NRIA =, L O= 87Rée :ARLB : AMAI6 HH= :“H B = PBH HH; AV 6 ;
M6 HHO | OAGMHY . 9 % MAHHD ]IMH MAO 7 NR] HA6 MA d ; HN\O H7:
HP HRN HP AB;,W=9%H 66 = J]BAGR/ V& R; BO9RL AM R6:
M L, RASN:M7 =9H JW; H OAVAle H O MMWM H. AP, WM K ; N
p6B B; KMH=6 )] HANdO AVAI6 HIO = :9A ARAB ; HAYZ; M R8N:
OAH BH ;W= T HNLB R% 9B HJW7 8 8AHAG ] ;A= H8 ;dO
81A M NRIA  7RAP7: AR ;76 Y

" O/K] MoB6 R; BO9RLB AM R6B H, RA 9,; AdH = M/=N
R;, HO7 AH JW; H O AVAbH O MWM HVKHA: BA6 9IN H RId
=9 MNA9;, 6/OLOHPHRY 7Kb *BA6 917: ;76d; AHO HA6 : 8; AR
HM7]A87 MFJAG LB9; B HB9= 8=WMN 6ARM | ;WP BLB9;, HO HB9
= AHBINY

H JMK;dH BA6 917: JHR] PASWP M IdA= 6 B H ARW
HW /0 M A6/8 KO9R OR MY N6 HAM; MBS M S; W= | 9MB WM R6
M= BWM BA6 917HN | ; AY H8 MHM 8; d MB WMPH\NV7: = AHBW 8 |J; M
H, R7B AP H O609YCA8 70 7MA 7: X ] ;WP B K *BA6 9]H
MWO=PEHW HH7: ;W6 d B OA 9Rd HAMG MY [ BNO6 8eH 8e :
=6 JA R;, HO7 AH JWAVALH O BMWA M *BA6 9] B = M/= HA6
P 8= HAB; WAHVKHAGHANG M "BA6 9T7M H W

. __________________________________________________________________________________________________|]
%& () & & (+, - &/& -012 . %3.42 5



2 CiL DIPLOMOVE PRACE

11 8%]B H = HNOP: P= J]BAGRN; HO7 A7Kb AMAI6 H. O
MW M= BWI BA6 917 HAMg M *BA6 97AB K M: O P=P H;
HAMAJ H OMBWM OY R; BO9RLAM R6B ; A; HO; &0L OHP HRP MS;
HH 1A6dM6G ; BN= MW7S7: = AHBJA; HO/ HPHRM=®8 ; B *
BA6 97HS 6 WB KdO 8 RH; *BA6 9]7= : 8, g9dAVAle HI MB WY
AAB 6N= BAB || B KdB; KMH =%8Ad0O A6 97 M 8 AR
PAK; B RB7,RA O6AR & B HMHY-8, V 8 JW:M7 HAR : X P BN
B 6 8RNH. ] AMAb H OMWI MHWB JMOB *BA6 917 ; K= HI7:
MG ; BAY.BWBWHN | ;d= 8] 6NO6 B 6 8RA =6/ BA: SAM M ;; d
;) 9=v B OA9Rd HAM MPH MH ; MR;H;SWH JWLBO
AMAJ6 H.B OMB WMB &Y" O7K ]9H&d6 | JAMPM HNWRNo/: = =A8N R8N:M7 MB VWD
HN JWN, HO 8 WA6B P M8, WM XK7: KH 6 MAT/; RS, M; 6/0L OH P HRY

11B &6 8%] B HI= : , AldP6B 6 87 :ARH MBWW 8OA]%= 6 B; M
BA6 9]7; )] =B 7S%:0 B; KMH A6B 7B K®%P-W 7R ;6 T/
M K; AMAJe H. OMB WWY

- VYV SMBDM 8%]B H = PALH = O=,;B ] 9RL O
HAMG M AMAIG H O = :HjHMR JAMDRAO B A6 917k : :90 PBW AB 9 HSAM
APHY KHH; B AMAbH O = :HjRB=;PA T™NR]IW OB9RLO PBW
HAMG M = :3HA HSAMK - 8AV S MPM PALH A ALP 7 HN ALOB 68 ;A
8A; MR/ "BA6 9]7 HNB76& OH MWWV R6 d :M7 = =M;NH 8 ;d
1% Ao/ Y

C M87: = =V OPR/V]; OB 68= 7KH. OH&d6 8%] B HI= ¥

- = AR®RdS MPM 8%] B H = PAl LH MNW6 BABR 7A ALP 7 | ;W
= 7KK LO PR7V); OB 68 ;A 7SH;, HAMjf M AVIAlb H O MB WV
AAMAbH O = H A6 HM7HM MP M= 6; 91 B HVK®H ;A P=PF ;
= 6B; MP BA6 9]7 HAMAE H OMBWVM OYC M 87: S M8%] B HI =
R RBJ97: P9BN P V V. S MPDAbH 87 =AR®RIS MY XS]TB 60 6
= =:; PYN : ;AdP6; HO8 W =PARNP BW; R;H;S B9
PR7V ], B9 B 68AB9 = HNB76 ; HO PR/V];, OB 68 = 8%R/:
= 6B; M BA6 9]HAMAI6 H. OMB WM OY

C M87: IND766N06 B 68Y =M; B 6 8RN: O90H, R7 =9 F7A
PMO = 7KBY [ WW B =8 J79 @b PR/V]); B 68N 6MH; ;A
T ;S OFRP oy 8 B/HWNMH8 7 B = ; J NN AVIAI6 HI MB VW8

HN JWNHIJAL A6 9A] AVIA]e HO MBWWM P, BLB JMOB "BA6 917 ) NN
8J) N;A JAIH O)6B76 R R7T M =MM7=9 6 P6 O 8eH 87 K

%& () & & (+, - &/& -012.%3.42 D



=A HAJA JAHA K HAMG MBANAJG HJ MB VW8) NB OINJ L6 HH W NIJA A6 :
H | 7R6 : 81% 8H JNAVAIG HHMBWW: A J Al H W

. __________________________________________________________________________________________________|]
%& ()& %N& (+, - &/& -012.%3. 42 n



3 RESERSE LITERATURY

3.1. Predmluva

bS IN&6 = JN P M8, MNW BA®RL = M/=; HAP, MP V;d
V.VYCADbH8 JN PA=6 ] = O=%T™NR] OH; HM JAMDRL O
BA6 9]e 8 1 HHSAM ; A O H; AVAI6 HHO = :9AAHAMG MDP "BA6 9T7Y
Z ] JNNM/8 H; N= 7KHA dB 6 8N KH; = :9A JMK;dO H BA6 9]17Y
[ W P Al P, dPAOA D, PR7V); B 68N= B, EBRA9 BA6 9T/
HAMAJe H. OMB WM OY

3.2. Reologie

] 9: ;A7JRAPALHA: M8 T BA A6 RBYC PH ] 9: 8HP;
P RAKO MHKA O MPAB ;A RA6RSO= 78W Y ] 9: 6 8NHMBA
6 R7] 6RY ] 9M; HWN7:. =7P 6 RHB OH,; B RAFA]9 A] 6ARd
8 T BA9G/OL OBN MR6 dPA7SH O R] M jSAMM HW6S 7Y[ RIAS;
HI®9 7H 1 9R6 OCAARG ¥7: 6 RHI OH; : HM PRAY A7 S7:
B 7H%; O 8= 7BA6 9]e HSO9H WWB7 PA6K; 68N 8= = @6 R7Y
- MR PRA: PHM ;A8707 PAGK; A =68B P97: B B POMBNR H 7
Al; AS HM P®H 7Y

3.2.1. Viskozita

-=A9 |MW/: ;WRIR P-eMjJe :AR8 T HA HMR P®/ BA6 9]eY[8
= =9:98HAGNENHMR PIEN A6 HM P®H/ 8N ABOR 7AR9 BA®DR 7Y- MR PFA:
PHM ;A TNMR]WOBO9Rd M7R6/ ] &RN 6=] 6N GAR7 8 ] W PA6K ;
AMBNR HO NO MY

R78)78 B BA6 9]PAGK HA6MBNR H7 M} 7ABA6 9]1)78 7B MW
B PPSBHMBA H JWLB98 MMABORS M : 8 A8 MA]J78 HXQO] 8 B R8 7d
=ON HA6 H BW;LB = B SALB = ON B J78 B BW®%S8NAB9R 7
HMR PBY A: 8 9 H;ACs6; H/ H9 jk

%& () & & (+, - &/& -012.%3.42 t



78 9.9 .92); 35)
)V A .B9%4 3 %)
D) )EAY% 2, ) /( F 9: %/)
G )A3 /953G 9 )9 Y A ., )AZ3 /)
)

ZAVB B K M :AR= =M6HM P% : 8 9 HA6:9= B R9 B A®Rd
HM PENR6 7H 8 = 818N AB9RAHM PINHCO] 8 B RO7M 6ARA=A]9 NY AR6
P PA~AM6BA6 91]R6 LM; OH AR ; s6; HW RA=AI9 AY[ HM M; A=\
yANO MOMBNR HHO8 T BA ; ;19 ;Y 5

3.2.2. Viskdzni materialy

(8 I WHMMWP, BA6 9]: 8 70BA6 917 7R6 dO M ; AR/B7]7: KS8;
; 9 8 8A° M7MAHN= 9PA6K ; Y- W ; 9 HK; HBA6 9] HIB
H R7=9 O PA6K; M 8M-7: H6=] YC 8 O PRKS8; dB7P=W5 dB 7 HVK®b

HK;dB OA9Rd ; 9 =9 8105; 606 H RIYCA-VY A= BW,
8T BA ;, M7 H TPO7 6NO6 BA6 9]eY CA=VY = 8 O = BW; 7
8 T BA9=% BKTPH= M, B PP6AB% 8H\B AH ]%9 AB 9: 5Y

ZN ABO9Rd 6 MNHMR PENM = H8 H HMR PB 6 O; J] ;A 6S O

B 6 OM B 69 RK] g 8 MAY -M JAMDRd T/; R BWB
H8N ABO9RdAB KB7 RBNM R7K]= 6S7M]1; 7 NOM = &8 M j] Y
DY RY' 5

i
o

H §6)7%4 .,)EF% /( % 2AB3) % , -)CK)EAS% 2(123) LC 9 23): )
)
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3.2.3. Elasticita

IAMD®A; | 6ARd= 7K Mb: P RIAS; HAMj MB A6 9]e 8 RNR6 d:MB
MO =9 JAHW= MW,;AHO HA6 MAHJ; R;M7R Y JAMDYA 8 T97:
HAG 78 T BA9BA6 917 PA6K;dO HWBOMABY B6 : HB M PA LHA]
J] 62 R R L J:HPR,; =7k M= ;WB =B ; HNL:AR 2 ReH
PR;Y

;6 PR; ; B R K; B]1H ;AAW: =B bBW;d ]A6H B7
= 8] 7K; Y-N=- S6 MP; M87: O HAAO7 j5K D
Y
M ( N)E(9): )0)
P: %))9 , .B9%45

)9 ,)RE9 (-)) %.93C E -S 93
T): %) ( 979% BU 49 /7 )V)W-9G\.) E-)C-S9 /)= E-)C-59 7/ ))%-)

m7, eH B 87] =7K MP : BA6 9]H R;MA A &Y HI®A
OAAR6G MDPR = 8A 7] &R/Y-N-H8 ::=7K MPAB K MP8 T BA Y
fB: O8 6B 87]7HW 6B HNW ; A=W6: = 6 J;d; A8 MK ; 8= H8A
8 T BA YD

3.2.4. Elastické materialy

8 IW JAMBDRL BA6 9] : BA6 9] 7 R6 dO HW ; 9
AR7B71 H HBA6 91 HIB HP R7 =9: O PA6K; : P=\Wg WHVKFA =9
81 0S; 606 HP R/Yc 6BNO6 BA6 9]e; 8 OPRKS8; d8MAOSH K; d
B OA9Rd ; 9 H6=] Y[ 606 8eH 87 M7, A=W A= BW,; 8T BA

HTPATPH =M, B P9;,A=W6B A= BW; 78T BA : ;71 H]j FRY
Z]:P BdK ;,A~AWA=BW, 8T BA MBW OCAB ;9RNM M: 7
R70H7 T RH; Yc B8 W JAMBRL O BA6 9]¢ =]JA6 2 ReH PR ;
AP HM MB P9, A=YW6B A= BW; 78T BA P N8 $:AR = 989R 7
T7; R 9SAM 6j ] YDBK'5 D
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H §&7%4 .,) EFRE, 94 % 2AB3) % , -)CK)EA9% 2 123) LC 9 23):))
)

3.2.6. Viskoelasticky material

-MR JAMDRLBA6 9]: AR H8 7OBA6 9]7 R6 L; MIq7: HAMj MP
JAMDRL OA; OHMRWP, OB A6 9]eYc HMR JAMPRJO BA6 9]17M S MH K; d
B OAO9Rd ; 9 =90AB ;9RdB ;AB O; HVKI =9 8] 05; 606
BA6 917 PNoRM 8M=7:Y BW, 8T BA : P BWAPAH M;LB
yAVB =3 BKTPH = M; B PP6NB%HS SHBAH 139 AB9] K H96 HAJ7
jF 5k 76 PHM MBeKB HBW,;A; M87: B | PR7j ) YDDR'5 D

A
G
5

H §6)X% .,)F.7 /7)9%453%9C 49BE 0 9% )CK)33% 92B )9% ,3,953-) /( W 2123)
% , N:0O))
)
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6K PHM MB P9, A=V6B A= BW; 78 T BA : ; 19 o =]A6
2 ReH PR; 7 HM JAMPRLO BA6 9leY 1 RH ;A=WH 8 PHA
HMR JAMPRJO BA6 9]7: 6 8N8 ; AM7S6 B JAMPRAM KRNAHMWP, M KRNY
5D

H §&)7%4 .,)EFR /( % 2AB3) % , -)CK)EAS% 2(123) LC 9 23): )
)

3.2.6. Komplexni smykovy modul

8 M HI%97 R6 OCAARG ¥/: HMR JAMBRL BA6 9] =9
OAB ;9RdB ;AB O; Y I MKA RB=]1; O MNR HIO B 87]7
CAAR6 P7: =7K MBA6 9]ez SNABO9R M KRAKBA 9 ; M KRAG7B9
HAMG MPBA6 9lez jP6 6 HLB 871k JWM KRN:M7T/; R T RH; RB%;
=90AB ;9RdB;AB O; ARB=]1; MNR HB 87]: 8; ::90HR6 HB
M756B z YD

3.2.7. Fazovy uhel

2 8 EONTP HIO bO7 ARB=]1; O MBMNR HHO B 87]7z AMAI6 HIO

= A M7 MWPHMJd;A6=] BNAT RH; ¥ 98ALO=8B;R O&d
M7K;d 08 &NREdIP B P ;%9AR HRG ;] RB=]I;, SM M
JAMDR 7 AHMMWP, M KR 7Y R78)78 AVAle HI = :H ;AB O; ; PRLBO
TRH; B9 J] PAHWMRLO6=]16)78 RB=]1; B 87]; PRRLATP H. bO ]
HWY PAB ; K M=:9H OH AR RAA9AY. MX/: M6=]167, |

M7 T RH; M AVIAIbM H 6/KV A JAMBOWY[ 6 O =IN K O 8; aNz
= M7ATPHDO]IM |78 JIKBRO 8, 6NFYz ATP, P q7: P HM M
RB=]1;, 0 MNRHO B 877 ATPHIO bQ7 =9 eBLO6=]16 OA
T RH; OPABK H; M;APLH "]JA ReH8A ABYt
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3.3. Starnuti asfaltovych pojiv

.6 ;76 AMAIb H. O= ‘H: TNPR W O B9RL = MB W ] 9Rd
HAMi MP AVMAI6 HHO = :9AY ZRN =eM] ; 6=]A H87V,dO RNJR7
A716 AT\l HHO P ; 8 OP R PBW B HAMf M JWOB =A H TP

AVAJ6 HI H MH\Y

) MR W OBO9RLB PBW B AMAbH O = H8 OP =9H |W
AVA]e HHMB W8 ] = 9WIA8 H; P=A H; 8 =AHN= R 8 AJW B ::90
= 8= R 8A dKH § MY

PI97: B SBN9 8 70N M ;76h 6 B |I®BAS, 8 MEAS, B9 AS
AM7R6/ T Y.6 ; 76 H:ARAR JHT PS= 7K®% AMAJe HIO = :9AB P M8; HH; A
:0 7Kg dHAM; MPj 8 ] M= @609 B =JAMPRLB 8 T BA B B 87N
=7K MPD ukWZRNJA A6 ;B PR7WRB : = &HP; K HHB M ;76
8 OP7AVAI6 H O= :HR PHV; RB=]11;, O MMNR HHO B 87]7A= RI M
TP H ObOeY ;6 TARGB PA; M8 RM K; =JAMDRL OHAMG M BA6 9]
HHB M ;76 H8;, A;A: O = 7V,; : ;76 dHN Al KbHW MBNR H 7 M[7Y

B PA;, M8RMK; 8] M= ®dH JWoHAL O8 T BA YZeM 8R B
MK; =JAMBEN= 9HA: PHV; R OR MBPA; PRLO6 =] & &VAl6 H M VWM
A7: R OS99, AMNRH PA6K; 6B M PO V7: b; AHHl OA ARG MIRNA
MWMMH,; ONWREH JW, PR6=]6 0609Yn E

3.3.1. Termooxidacni starnuti

) B [|I®BAS, M ;76 AMAlb HIO = :HA: M7] O B9RL O= O 8e

R6 d:M7P H\d; :H ;A6=] 6NA= M/=7 HP87V; dO RNMR7 R= :H/ jH ]R Mo
R;6ARG =] ONM HP87 O BRKY M/=RNMR7 H8 RPA 78 H; A6 Be RNMR7
8 OBO9RLOM7R6/ AMAIE A: 90= BWW;AM7S ;9N A6 O BO9R

PBWAAMAI6 HHO = :9AB P M8; HH; ATNMR i HAMj MP:AR : =7K M
B 871 6/O0 MPA ; PR6=]6 R ORMY N6 OB9Rd PBWNM M70;;W
P. AS7: :AR | BAS, M ; 76 AMA]J6 HHIO = :GAY

|BAS, M ;76 M ; cH = :H: =96 G ] 9RLO = M O
jHL JA 8 = AFA = R] 8RA MB WK R8N: AMAJ6 Hd = :H H\WAH; H\MRLB
6=16B ;AHIRd=] VY MIBAS;, O M ;76 = RAS7: 9H=e/WD7 1Id
KH6 MDAVIAIb HH HMHNHP HR\NY - IRL HH; A M ;76 B 897P, 8=
AMAI6 HHO T9B 7 jPH\V7: M M O 4 7VRR 7k = =7Mj MAMAJ6 Hl H MHN =
B 1 R7INRNMR7jP HM ; AB P Hb MPAG 7Vo kHH7I6ATA] HHIO P ; A&Y
N AR M7 HAPEW=BA V,; KH J;Y =]6AHPAB,W HHy/:
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A 7)JR7 IBA jPHV7: M6 =] A= Q7] 7: |BAS, bS9 R=eM] ; RNMR7K/
n

3.3.2. Destilaéni starnuti

Z MBAS;, = Mj 8=A H; k= J O ; H =9P=A H,; AVA6H O
= HPAO RAYC:H M 8=A H; = @ H: 7AVAle 7;90K8 OPH HW
B RVW¥; 700 H8RH OB ]JR7]; | R d JMO7: TORd ]1: HH= 81N\

R78=eM] PHV; 6=]16A8d] 8 OPR 8=A H; 6NO6 ] :Y[ M8, HH
M SH H T,RS OHAMi M OJ]ORLO ]: H O=8]e R6 dM HP, AB; W
8], AHM PBAN= :FAY-N8 Mg H; 6NO6 ] ORLOM KRM = : H; AM K ;
; 6A = HAY.6 ;76 8=A H; B PHM= 8 WB ;A 6=] 6N H]R MP
H O7A=; 6A SAMAJ6/Y n

3.3.3. Exudaéni starnuti (migraéni procesy)

J8 JA8 MHEAS, O M ;76 :M7B9 AS, = MN R6 d HVAR= ] OA: PA

;. Bl O6=16AM ;V NO MY%9 AS = M= ] OA: ; :SAMBAOH

= 88 ;R ORN:M78 AVAIe HHO = ‘A =B O ; NBAd = 8INT7IAS, O

lJie; J] =R/8; M7=9H JW= 7KIN8 MA6 S; WHR ;;d8 MBAS, R] ;N
6 B PA;, M8 RK AMAlc Hd= :H P6 =]AMP% JAMP% AR O Yn

3.3.4. Strukturalni starnuti

.67R6/ ] M ;76 jHS8;76kM ; :H = :H/!: = R/8: AMAJ6 HI
= H HNMAH; ; PRLB 6=16B = 8 VSAMHI |8 J Y- HMO W= =A8e M
0 8; HAGL8WR6 L; ; M :; MOBO9RLB9PBWAB9B A6 91/7Y8 MV

A PAOAPA® H; B ]R/lY- MUB 8eM 8R7 H8 7 @b = MN R
P8 ;19dB 7 PHV ; &H8 MPAMAJG/Y n

. __________________________________________________________________________________________________|]
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3.4. Cerné skala

:BS ; MIJAM J: H: HPAOA & M/8%, A P- P ; "BA6 917
HMWOGA= 8MAH/: S MHM H AdM 7R67/ N= :HA JR] =7: RAB ; HY

.6/89 M PA LH AMAI6 HBOMBWMBOM= 6 B; M *BA6 9] BY.; AKM
8= HBW R |R= ‘AP BA6 97 M =9H JWMB MM HB = :HB :ARM
= 8] ;AB OA9RLOHAMG M OA :AR7 HMHA67 M7R6/ 7 HN\H Y

8= RI8A HMHAL MNMAIB R6 L R MB M; B ; HIO jBWRRdIO k
=AM HB P BA6 9]7jH8dO kR6 L: 7B MN P :Bd; A; A= H O7P;
RAB ; HA "BA6 917j )] YDXRZ ] M MAK PMb :AR6; 6 HM H AG. MNdB
HH B OA 9RdHAMG MPAMAJ6 HI MB WMY G

ASFALTOVA SMES S R-MATERIALEM

U

Nové zrno
kameniva
MNové asfaltové
POJIVO Asfaltové pojivo
R- materialu

Zrno kameniva
R-materialu

H § &) .9,95. 7 . )%® .B3)C RWINW(% 9.-)-) 45/) /98 )+ % , -)% FI94R[ )

7S; HAMj M= 3A J]MK;dO H BA6 917 ) NAHND 76APR 7VRA
ePHY= M/=; |I6AR Y 9 &M SH H= M/=;dB ; AB S ; ANMAJ6 Hd MB WM
BA6 9]1B H P= 7VB8] ;A=YH P6R7 690 &N ;7 ) )] YDER"N
MA, H; = S66 |6AR = DB976 OASH& = M 8; b=];d BN HP R7Y
ARG PMRA; d SGBNO9HP RNJ NN8 ] H\SY6N NA8 MH H; NY-LM 8R B | NASAN9
=9 JMK; H HMHBR O = M/=;, WM =9]K7: O jRAB ; H’k; Md
M7R6/ Y. OCBA= M/=7 PR 7VRN: ;AR AS; H; M87: B J PR7j J Y
D&Y G
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Trichloroethylene Trichloroethylene Trichloroethylene Trichloroethylene

1 1

4 smé 3 minu 3 minuty > 3 minuty 01
Afalv siies — Rozpoutgtén;_ P Rozpoustén Rozpousténi P Rozpoustddiem

: ; : :

Treti vrstva Ctvrta vrstva

Prvni vrstva Druhd vrstva

Trichloroethylene

4

Hruba smeés : ; Omytiv. L gl MnoZstvf asfaltového pojiva R-materialu
kameniva Rozpoustédle rozpusténého v novém asfaltovém pojivu

H §6)]23B 9%9C /-C9B) L %2 )[ )

)
Prvni vrstva
Tieti vrstva
Druha
vrstva
Ctvrta
vrstva

Zrno kameniva
R-materialu

)
H 6 G)]23B %. / .9%B/ -(- AF/, B3 )% .B3)C R% ( CGRZI% 9. L))

-LM 8RB JN = &HP; = 8= RA87 K =9B M; RAB ;%A ; HIO
AMAI HHO = ‘A A "BA6 917 ; J78 H R MW JMO HG = H M
OB ;o BOHAMG MB9 A] PR HMHAL MMIB = :‘9A ;A = H O/
RAB ;A ] YD& ] 7VRNAVAl HH OHMHR 1 B B A6 917 8 =H 8
SeH&d HMHNK ) NN 5 F aA EBR B 6eY"N PN K HM P¥A 9
RB=]Il; MMNR HB 87]AMAle/ M PH\WV HAAPH W OHM H; AH %; Y&MVAJ6
H HMH ODANnj=8 ;W= OP: P A6 917kJNB; OB &KV ; K
= HKW H8 HR HA LAVABH HMH O A5 ATDY K

. __________________________________________________________________________________________________|]
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14.0

-
g
o

10.0

o
o

4
o

$
o

Komplexni smykovy modul, G*, 64°C (MPa)
N

o
o

1 vrstva ' 2 vrstva 3 vrstva ' 4 vrstva

%) 6) C L95/ A .1) E-)RE9 .123)./ .)./ .9%B3 JAB -) ( C-R5(% 9. ))
)

R78:8 g 7VR7 T™@B7= 9HA;A=H O/RAB ; HA =9I1X WEF P R H
g 7VRNBW AVA6 Hd = :H HAMG MP) ]PRd SMdB7 = : 3/ PMA'dO P *

BA6 9]7 PA6B HW O nF =9 8 MO H] HAMG M M HA6]LO
M HB = HBY[H=S&/ P6 e&N= :3A=9B O; MBWAJN 8HP; K
= 6/ B, KMH M J7=eM] O = 9A; ; HHW = ;6/ 1 B

PAM 7= ; B BA6 9T7H MBWW%, KMHM J7/7=eM] O = 3HHAM= ON7:
R] Fgt Y 6 7JHIWd=:H M MMM HB AH® 8AV HMTY
-LM 8; L R B= P®% AMAI6 HH MBWW6 8N JMO7: n HMHY H HMA,; H
= H 870 HMHAMBWM; HIO = ‘A A= AP BA6 9]7 6 6 = ‘H *
BA6 917jS ; M JAKARAB ; H j ] YDaKR G
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Ekvivalent nové
asfaltové smési

Nové Asfaltove
pojivo

Asfaltové pojivo
R-materialu

Kamenivo

H 66)a/ 9%, ) -(- BWH .B/ 4))*+ % , )[)

8HP; H¥ =6B; MDHMHAM M7R6/ N = :FA ; A PA6K ;
MB7]H; =B MOJNDO M 8 6 9 RB= P OBA6 9lY 9
PBW7: RB= P& AVAIBH7 MWV, ASHVHMHY H h; H= :H AHMY
= B M;dO ; HO A M/HTWLB = HB "BA6 917YZ 70 7ThH B9
H8d 1B HANd=H JRI =7 RAB ;H ARAB ;H S ; MIAY

B MTsA7 1 .% . % JNA HNH ;A AALPAB 817 ;A HH
MBNR HIO ; A=WY-LM 8RB JN PABN K PAGK; M H BW, W= ; V
B P T ;S BO9M7Re/ ABOSAMNM  PRISA H BW, WY  PAB P7:
; OdPBWWE/O MY G
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3.5. Vrstevnatost pojiva ve smésich obsahujicich R-material

- 66 RA=%] M) 787PALHA6 PH8 ; B BN];RN= 8 VIdM/89 S ;d
M INjHP RA=% JADhk A6 M/89 M PA LHAIA8 RP; B A= =M; B HM H A«
M7R6/ N= A 7 AVAle HH MWW M= 6 B; M "BA6 917Y 76 M7R6/ 7
Al PAA8 RPAAPRV ), BO9B 6 8ABY 6/6 BN ; R7 A=IR7:9; AM ;L
= JldB Al :9 7 6PR7Y8 = RPA6= 6B; M *BA6 9]7 HAMAI6 HI MB VWD
PA = 8= RIAB7 HM H Aed M7R6/ N; HIO AMAI6 HHO = :FA M HB *
BA6 9]7A: 90 PS8 LO ] 9RL OHAMj MY

=M; A= O=,; HMHAd M7R/ N= A H MWIOM BA6 9] B
A= 9AH MBWY P BA6 9]7: P M\8; B AM R6 B 8%] B Hi= Y- WR
PM8 a&iP; M = A = HN 66 BN];R7Y I/MAS= O =,; MB7]7:9
8HA= =ASNA=]RA = 9A; ARAB ; H =9H | WAMA]6 H. OMB WWCA ] PRY
DW: PJ AP; RAB ;H *BA6 9]7YCA ] PRZDYF: P) AP; ; HI
RAB ; HY

i)) % 9. )
QX 9 )V, %
)) 99 )CR%
Y)) R )9 .8

)
H g &a/s .9%,) -(- % 44)V)CKEWT )*+ % , )
)
)
[ J PR7: =A6; M7R6/ A= 1 HA JRI =7: P; RAB ;A "BA6 9]7Y

H JRI=7: RAB ;H MMHP 6 MKRY H PAS; AR 5: 6HY
S; MJAYZ70 PAS; SMBD: MW= FHA7H WO P BA6 9717
M= HB ; HBY 6 HMHA : M K; A P=:9A; HOY-LM8RNPR 7V R
; AP, AS7: K HMHADANPAM H = 7P : 8, 7HMH/ HP : B; W= B M; L O= :HY
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g% 9.)
Q) R)
)
H §6chars .9% ) -(-%9 4) D** % ,-)
)
%eK B &H8%BK =9 B9 BL O= M OH. | M

*2 RH;, "BA6 9]7= B 8 B OASRNVAK HI JAl HN

*2 RH; "A6 9]7= 8 O &dO H=AAI ] BJ7);7VAKHI JAl BN
*2 RH;, ™A 97HR;®7] JAIHWB 68 7Z7B*B9

G

C:M MO=9 PO 6HW d=:H *BA6 977 AR ANM W O

MM M HB = :HBY&NR6B76 8 V] B7M]JNJL6 BA6 9]PAO 6; A
HIBOHWMR 7 6=]1 67 = HIB98] 707 8 J7 AB M; JNB7M] EARd 6H6
ABH W8] 707 8 J7Y) = H8W GRHO BM; : : 1HAG 8eHS8Y
[=eMJ9 JNHIR7 8 ASAOMBWAHHB H\MRLO6=] 6 H AP WJNM
s AHVINH. J; ; RIASNAP 399 NO B bS9; 7 HM H A6 7 N6 7R67 7Y

R78 K8 PH J; OB 68 ; ; MO=AP JAPAMDH = B M,
HW dO = 9A BA6 97M ‘HB,; HB BeKB @H8%K H MBWJIOM *
BA6 91B )78 HBN= 6B;dRAB ;H *BA6 9]7 R6 d: JA; = :HB

MHNM H A6 7M7R6/ 7 ] YEYRY

ZAV PMS; BN ;R 7: g 7V&RAHM H= ‘A | R] =7: P; RAB ; JAY
P = 8=R 86 H BW;d P K; B; KMH=:3A JR =7: RAB ; 3AY
[8 Al ;A KB ;A P~ Y R/8; M MO=9 P-7MBHHW d=H *
BA6 9]7AP Hqg= 8= R 8 B H BW;d Pl K; 6R/dO = :FHAjMB W
SMB P=7VBNdO = A BA6 9]7A= H ; HKk: = AHBW 8 J;d K HMHA
=9 R] *BA6 9]7: HW g 7VRATB7 R] RAB ;3A *BA6 917 :
cAHV ; A= HNV HMH ; APHA, 7:AR'S ; MR JAY
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3.6. Rejuvenator

AR:XJN PB;W H= 8OP ORA=%] OJWB 1dO KHG O NRJ7
8 OP 7 AMNAlbHIO = :9A RPM8; B TNMR] B 9 OB9RLB PBW BY
&VAI6 HH= :H HHB M ;76 &H8; Y &K/ A] Bd, W=JAMPRAY& NO B *
BA6 9]M6B6 PM LB = < HB B O9HVK68 ; H R ; M7RS, HMHN :
;76d=H 7= AHb= 8] = KABAHRe MA;, H;LOMEG ; B 7Y ] ;W:
MAOA Pl =V& TNMR ] WO B9Rd HAMfj MP = 8 WWB 8N AB9R 7 HMR P%/
= 3HAY 6;6 bS I)JNNHNDB 76N KH HAS AMAI6/ g 7H; 6 NY[8][9][25]

7H: 6 NSAMG | M\O7: HAAKRNPBAPA O J:e R6 d | MO7: HWRL
8] BAI6; 9RLO MKR j;Ai;e A =] ; O A BA®BRLO M 7S;9Kk
=B OA J; HEMK; PN 1dO = :3A R6 d P6AG} MU BAK; NJW B
KHG§ O N7H HPH Y :7H: 6 NBA HMRL= 8]A BA& R6 d:M7
. PN§dRPAOH; P=A];L OAMA6; eYCA 8 70d M6A W | M\O7: 9; PRL
= 8]M& & R6 d:M7HWM ; M7S% I d MAMAJG ; NY[10] [11] [25]

TREBH M 7H; 6 e PHM ;A :8;, 6dB P=d] ; 7H; 6 e
HAMAJ HO MBWW A Al M = 7H; 6 78 PN ]JdO AVAI6 HHO = :9A
J Al7: RAB ; H Y[8][9] [25]

- M7SAMd 8 |W |9/: B; O 6\e 7H; 6 eR J; HNHAMG M
PNM ]JdO AMAI6G HHO = :9AH BA6 9]7YZA M P8W%H8 ; WR JRA RA6 9
= 8] =eH 87 M Pl9/7: =AAT99Rd 1: ;Al6; H ]1: ANIN INA
BAMj dRNMII9NA BABRd |6 ARGNAG6 ] HI ] : Y[10]
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3.7. Zjistovani pfitomnosti R-materialu v asfaltové smeési

A6 S M8%] B H = HNO P P PMOd M/89 R M PALH
HNB 76B PRV ), OB 68 = 8O0A] H; "B A6 917 HAMAJ6 H. O MB WM OY

- V.V SMDPB;Wd M/89 M A AN7: EFF HM RL O §] ; Re
PAILHA: OM "BA6 9] BY[R7B MHH BA6 917, AMBWA: :90= 7KPb
R;6 1HN 7 HB; 9A PWMO= 7K% MBWWY- = ARDRd S MDM/89 M H\H:
B 68/ HS8 7= MB7A9H JNMWSH JAIH O M/: M ;W]IR
B 687S;L0O= 8A; MR/ =6B; MP BA6 9]/ HAMAI6 H. O MB WM OY
-=H SMPH\H: B 6 87MB7]7: H J,; = MAMAJ6 Hd MB WWR6 LH. AP, W
BW HAMG M- ; M87: MPABW ;AH\MD76PR7V]); OB 68PAl K;d;A
eP, L O= 8= RA8 OY

& =@RIB 6 8N\ P= P HN =6B; M BA OT7THP7 I W
"YTOB9RdAB 6 8NF 8= RI8A P8] 7 IBAY9 HIO = :HAA= HAP
BA6 917
TY/NPR] B 68N = 8= R] 8 PP, d 1 9RdHAMG MBMB VWAM
= 6B; M BA 9]7Y

3.7.1. Metodika simulace zmén vlivem vyroby

CAPRABW8 = 7S; j.7= =AH . Sk NAH\H76AB 6 8A MB7]7:
PBWNPR7V;LOMBWHHB H JN-1AJ] A6 ; O=8B;R O: MW
N JWA V6, W9 A= 6 ; ; J: RAEHWHO 8, = MB7]A B 638
8OA]7: O= 6B; M BA6 9]7H MBWM OY

% 6BANOPIAP P BLOHAMG M 16A0 HA dO = :9APHN | :d
MBVWO; A JAl HW P9BNL O 8N ABORLB M8 NR HB B 6B jZ. WCA
P RIASWANO6 8A6O] 8AI9B 1 MB7AY-NOPI9PB 68NR6 1A A6 ;W
N J ; 7 MMWA Hg HNA = 7S%7 87 MILB = 78 B O RLB
H87 OB HIA A6 ; MV ;W =] AJNAMA H;A;A Et 1YZ JA; 76
= ® ] =e/WOMB7A JNAPR/V): B = M/=B MA H:A ;A5 O
.B7A M= HS8WAHSAM OFO50n0OEOY-LM 8RN:M7 P AP :NH
: M87: B AT/j ATDBR
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E‘ v . O MIX0-H-OVEN-AGING

i A MIX2-H-OVENAAGING

% B MIX-6-H-OVEN-AGING —

o m MIX-10-H-OVEN-AGING
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x 0 20 40 60 80 100

Zastoupeni R-materialu v asfaltové smési (%)
GUH) & 9% ) EA/ -®) .-) C A1 AR . -) 4):: )
3.7.2. Metoda c¢astecné extrakce
% 6 BAHNOP P6 @®RJO = 8= RJA87 T7; H;, M WWM ] M\O B

BA6 977 = =M\ dO HRA=®%] f ; M ]AjRA=YD\hR{ 96 B6 = 8= RJA87
M7R67 ; O Sl ;W AVA6 HHO = :9A A = 8= RJA87 P81 d P=7M MNP
6—|8LOjI\6°\d= :9-IkABV\RRLOj; H= HkM KR]JP = 8= R] 8A6 P8]

NO M P= 7VBN =
% 6 BAM JAGH W= MWBA 7B 68R 7=

J P BA6 917 ; J78 MO = AH M:; WS8A dB SAMHIB B 9 P=7/Mib
H O =9H ® HAdHR] RAB ;3A A6 97YCA: O = H O7 R
Pe MA; =®BRN P= RPAGTLPANoR; :6H8V M KRN= ‘A H M WWjPH'S ;
MR JARY

A6 B 6 8A)J]NAHc.& PMQ PR 7B
AMeP 78] 7
=8 ;R O7RPAA:AR HIB9HO 8, =
MB WMWY

7S: = 68B;

A J MK ; dO HAMAI6 HH MB WO HP HM MD; A SAMY

b=] d P=7VeN AMAJ6 HIMB W9

y AM= 7KBB eP, L O P= 7V6M8 ]
P= 7VON Y% 6 BAM =9HO §; WPH];LO RA H O
MD BA6 917 H
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3.7.3. Metoda paleni v peci

A6 B 68A=C0K ;A= J]BAGR7 P% H; = 6B; MD BA6 977
P= 087 OB9RJIO A6 I[IBAS, OY 8=R 8 K AVA6HI=:H |78
PPIW I8 HA6 HPO 8 B R: O OBY9RLB HAMj M BY P= P
= 6B; MP BA6 917 HNOP P P8] dO =-¢e) W7 RIRN PAP, AB ; HA
7)LHA: OB 6 M= 9 | BA SAMAI6 HI MB WO ; K

R78 MBWM; JMO7: *BA6 9] RHRADJNR7 OB &N=9 IBA9)78
=EN7]1Y H B M:;dHAMG MPA]78 =IN7] O &

R78 WM BA6 9] J]MO/: PAS6RbJNR7)78 =8 );L WBH
OHORBNH O ; HI= :H [B87: ; AMA  OHR H.= Rl M=IN 7] MBb) NR7
OB a\ ; KPAS |8 HA6=H *BA6 9]7Y B6 P=eM)] B JNV] 7S%9
B, KMH= 6B; MP BA6 917Y D

% 6 SAH\NKA87: :9 7RA9 A9= RAKBLAN-MBWWY[ 6 O 6 8eH 87 M 8
7SH; =6B; MPAB; KMH "BA6 917 B 68 7=1; H= 97=7M8 Y
[=9K,;dO A7 R6 L; AR AS7: = 6/ 1 bjNoR= AP MBWWHSAM
P HBWR JA MB; KMHB "B A6 9]7j ATDDR D

)
~

—=—Virgin

—&— 15% RAP
—®&- 30% RAP
—&—45% RAP
60% RAP

- 100% RAP

MnoZstvi asfaltového pojiva ve smési (%

0 sesneET : : : : : ‘ :
0 500 1000 1500 2000 2500 3000 3500 4000 4500
Cas (s)

9% 6)d A ()3 A E-)C 95.)C2)%%6 .123)C R) )NFB )C 29-, 95 )F% -C 95*+
% ,-) )

N— N N N
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3.7.4. Metoda reologické analyzy pojiva

] 9R A ALPA : ] sW=HKH;A PA AR/ W, = MW
R;H;SW=7KHN 7B 687 8A; MIRNAVAIE H O = :HY- 6d6 M/8D M
= QP K] ; A8HN8e] Kid ] 9RAHI®9N) B=11; MBNR HLB 87]7 S7:
HAO B PO=JAMPR 7 A JAMBR 7 M KR 7 = :9A A 8N ABO9R 7 HMR P®/ jHP
RA=% JADBK D

% 6 8A ] 9Rd A AILPN= :9A: PAIK;A;A=9 7S ;d M INjHP
RA=% JADWK' ;6 =9 &= 8= R] 8A]HLP, AB; WBW M ] 9RdHANG MP
= HAM=9LHN B JMOB *BA6 9]7Y D

&76 9M/89 PA7:BA R&6 B 6 8WPH V6 MA HMR Y.; AK M HNH %
T ;S RIR7=:3AR JN7S HAARB=]1I; MMNR H B 87] H H6AO/
RB; KMH *BA6 9T7Y 6 MA HM M REHA ;WRIRTP HH: a6
B 68N

& ZA; MR/=8 J;,L OM/8BAM H ; ePLORHR= HM=9LHA B
JMOB *BA6 977

"Y-NO 8§; v AA=IRA AHAMG HM 8RNY

1Y -NH T ;S RIRNPBWNRB=]I; O MMNR HIO B 87]7 H
HAO7 R B A6 9T7Y

(G 8 HbH87 A76 9 MD B K89 HIRd B; KMH = 8 J;L O M/89
PALHA. OM HHB =6B; MP BA6 917;ARB=1l;, MBNRH B 87]Y
-V O N8 M/=; dHM 8RN=ARH K8 ; M87: O MH HA O AT/ AT
DhkY
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%) &)* 0 9e95(K. (AW Db

Z 6NO6 8A6H KIOMH ; ABW ;
B 87]7H= BW7R= 6B;

100

LI23)C R))NFIB ) 9 &/ .5%+ %

MD BA6 917

, -827)

SAAM PBWABOR B=]1; O MBNR HIO
ATDY kY

Komplexni smykovy modul G* (kPa)

= = 'Gen. Self Cons. Scheme

=== Hirsh

—=— Paul's Rule of Mix. Lower

Hashin Arb. Phase. Geo. Lower

=== Hashin Compo. Sphere Lower .
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Mori-Tanaka
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[ BNO6 8A6 8H 899; :H HO 8, d=AAB 6N= T ;S RHR7=:9HA
AHBH 999 AT= 7S H; = 6B; MDD BA6 9]7] ATDEKR

1000
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o
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—
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%) 6)* 0 9e95(K.(WHC )- e 93CK5 9/ )*+ % , -);; )

-R7;, HO8 7606 B 68N: =A; MHBH ; T ;S RIRNR6
MJ78 H AP, W[9%7 eP, L O= :HAP=eMJe H | NAMAJ6 HJ MB WY

A6 M/89 M 6ARd PAl LHAJA 8N ABOR 7 HMR P 7 A] HM PFA ; B
9 ; =eJWH HAO/ R; AW H; =817 A6 917YZ ] : 8N ABO9R
HM PRA: 8, 87V HH D] = MBABY[ 6BNO6 8eH 8e M = 8A ; MR/
=6B; MD*BA6 97H MBWM O HVK®H 8N AB 9RdHM PEN7=7MH Y
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3.8. Shrnuti

XHS8, S M J:AM7: HMR JAMPRd O H; AMAJe A; M8, dPBWN: O
HAMG M HHB M ;76Y[ 7H8 ;L O= P ARe P HH8% K =9M ;76 M
PAMAIG HHO = ‘A Hb : BWRRd ] ORd M KRN\Y&MVIA]I6 8 MHd BR M 7R67 N
=9B RNMRAMH MH JAMDRLB A] P HqgBd W=JAMPRLBY ;6 : H
P6 NJORLOMKR P 8 SAMWRB=;PHWHK; B 7H; 6 e 8
M 7R67 N= :9HA SB KM AMAJ6PB WRS Y

O6 : /M= WVBIOH M/8D G AHNH 99R; =66PHYS ;dM INR6 L

= =Wf: HHA OH; = 9AH BA6 917, AMBWWEH ;d6B6 "BA6 9] BY
Z1 P B; KMHARGH WM ]7=eM] O B; KMH= :9A "BA6 9]7 R6 L
/H8 R ] Y : H P 7M) ;LB 6 ;8B H JNJ 6 FF

M J7=eM|] TREHE/ = :9AH BA6 9]7H;, HVH\NH ; d AMAI6 HI MB WWY

Z 1] :M M7HS8I% W6 dPB 688%A; MIRN BA6 9]7H MBMWMOR6 d
M HM7HM MPM AVB 9B K MB 9MO =; 9HVK6H&6 8%] B HI= Y AR
HIBOHO 8, dB 6 8N= 8ANV P=A H; M7RAP7: B 6 8AS M S;d |6AR
AB 68A 1 9RdA ALLPNY
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4 POUZITE KONVENCNI ZKUSEBNI METODY

-, M87: SMP8%]B H = J78 7 HNVWHM ; N=9 SN = e WON
AH= S&NJA A6 ; OPR 7V RAMAJ6 H. OMB WMAAMAJ6 H. O= :HR6 d] NNH
= ARORAS MP HN H; N

4.1. Stanoveni zrnitosti podle CSN EN 933-1
4.1.1. Podstata metody

[R7VRA P, SMOM SH H Po8W A 88W,; BA6 9]7 jRAB ; HAk
= M § 96HB MSNM68 ;W IRATAR Y. A M7 M AP ; A MM/=; W 8]
HIRMD e&H e ;A Mo O FFEDgF 5tgkF5tFgFtF  FghFgnFgaFg 5g EFg
55ngD t BBY 5

4.1.2. Postup zkousky

[eMA6R;AM6 O= P HPM H; = :93AjHPRA=% JAnNGK M H\WFV H
MV ;W=9%=]6N F t 18 7M],;dOB 6§ MD; O MHNQO 8 76PHK
MAMA HMOB 6§ Mfor ARG NIV, LH R;AMF B ; AM87 M68
= MHA O M :Y2 ; Mo M=®R =HRB AN, 8V] R P6 6NBA6 9]7Y
CM87: FB976 6 M; H H AS, B PAP; = & M PeMA6 R; A RAKBdB
MON= 6 = : VONBA 7 ] WA; M8 WM PHKY ;6 = M/=M =AR7: =
H CAMAAOB G MbPeMARe ;A: 8 gH OMco OM PAPRAB ; HA A
MA HMRYRAP; S MY 5

4.1.3. Vypocet

-N-S6 M OB 6§ M PeMAGRe ; A RAKBAB MBN:AR = ;6 OB 6 MP
=eH 8; HNVIV ;d; AHKRNf ;Y-Ne SAAA M 6ARd M7S6 H = ;AOB 6§ MDP
=eH 8; ; AHKRNR6 MM/=; W= =A8JAMNNR BWMAFFEDBBY.6A, HM
= ;6 :B;LOS MPjTkR6 d= =A8INM6 B FFED= 8] ; M 87: O HPAAO/
jDRkY) 6 B76 SM7; M8 W=%36B :B;dSMD PAON ;d=9 |6AR 9= A
H I6AR6 7 jHPRA=% JAnYAY 5
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B

aF 2)C )1Ce )C 29-,98 ) 9 %.3R 9123)e, / 2= )
)
(Eg) f:;) 3 9/7)A-h9BF-h 959%, S(A:(G)
) fO) 3 9/)AN-h9B3 )N %(-)9%/54)cic ) )(G)
) ) 3 97)C CHE-)R 9123)e, / 2)9%ES4):(GE)

4.2. Stanoveni obsahu pojiva ve smési CSN 73 6160

LA H; JMO7=:3AH MWOHHNO P PB A6 BAB®RIJO HPAAO7 jnk R8

P B OB § MH R7 AVAlb HHMBWWR6 LJN=8 ] ; P H/PMR; = YA
jHPYRA=% JAnvaky 86&d6 OB 6 MP 8 S6 B RH70B 6 MRAB ; HA=
&d6 = 87 R Red: =%;A0B g M:B;LOSM PAON ;
HI6AR6 7] IRH OB 6 MRAB ; HA] P= A E
B G
B

aF 29%.1Ce )C 29-, 98 ) /93-)C R%.)%W D .B/ 4/ )¥); )

)
(Eg) f;) 3 9/)F (-)%® .B/ 4/:(G)
) fO 3 97/7)% 9.9C)L %2)C R %:(G)

4.3. Vyroba Marshallovych téles podle CSN EN 12697-30

%A MDAl FABN M\:M7 ;76 = MA H,; J:B HOB 6 MPO/6 Wd
AVAJ6 HHMB WWY-N | M H P HIB PO76q HASS= 8] ; B NX]7)T7) O b[+c)5E

CAHK; AVAbH MWW Hb G P MV ; NA; AME M8 HNO &T BN
7S;d= %AMA] H 6N MY 9= KA HA d6 =] BNjH6 B6 = =A8W tF 1k
MO/’/6 H P HIB PO76qg HASOP | 7 MA =A8 M&®b8 N PO/6W M; O
HNOAS8; 76; A= 81 K A= &dM HYAS PT B N[ RAKBAMBWW: ;76 dHN | %
69H RNR6 d:M7=8 ] ;NPR7VR BY[ HM 8Re M =ARH\EH A %B @RL
=eBWPR 7V ;L OMBWW D

. __________________________________________________________________________________________________|]
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4.4. Stanoveni objemové hmotnosti z asfaltovych zkusebnich
téles podle CSN EN 12697-6+A1

[R7VRAMA H; J:B HIOB 6 MP= 8] f.C C 5EUGEy& ) D M
= H8 ;AW 06 O%AMA] H O6N M OjHPRA=% JAnDkA= & :M7 a\b
HM 8RN =eBW H;NY R/8 M ; WARdA BN M HAPWI¥ Mi: J:B H7
OB 6§ M INA8 M A=eBWM MA HP PNLOBH7 AW J: B H
0B g MM MAZ HPOB G M PRWV); O 6N§M PHK;dO ;A M O/
=, ;dO H H8WA MV ;dO ;A= H O/Y D

I

4.4.1. Postup zkousky

[R7V ]; HNOA8Id %A MDA H B/ M M PHK AMA, HM OB 6§ M ;Y
[R7V]; B§M M=:; 8 HS8 ]1PWHGB= HVd;AP B 76=] &Y
=167 HS8 1PW ;76dMPAPAB ;A& WM M; O 8 MA6S; W8] 70
MEEH 8 7GAR ANM : O OB 6 M= ;AW ; 7M619A: AR ; MA 6§ 6=] &Y
%9®B 8 JA= ;AW ; : DFB976/ &M MA HOB 6§ M=; ;dO
Oy M o ;76d AN;A=H O7 64 M\; 71 HAINK 8;d HP87 O Hl J 7J 19 N
] P:W; HNOPIN=9HK:;Y WM M : M8 WHIB PHS ]PW
=H OHMM MVAMA HMOB 6§ M Y D

4.4.2. Vypocet

J:BH OB 6§ M PO/T6WdO AVAE HHO 6N M M H\+ S6 = 8]
M 87: O HRAO7 jtky D

.
!

B

o [e]

J M8 BsMBp

S

HR .,)3 97)Z) )
(E g jowue) R )3 9 /)F3- 949B%W D6 .B/ 4 )(Gk )

) )3 9 /)-23B3 )H-h 93 )4 /%:G)

) 93 9 /)H-h 93 )4 /%. ) E93, F9):G)

) )3 9 /)H-h 98B )4 /9%9%A2 9B3 ). E -)WC . 23 .4) /-h 9B3 :G)
) j8)3-7 9% EACK)F-h 95 C 4G ); )

. __________________________________________________________________________________________________|]
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4.5. Stanoveni maximalni objemové hmotnosti podle CSN EN
12697-5+A1

%AB [ J:B HOB 6 M=8 f.C C 5EUGky& n MM ]S WM
J:B H70B 6§ M=7KH RH=Se/ JMO7 B P H PO76 WdB 6N M
jB P Hb MKA 8AV OHAMj M PO76 Wd AMAI6 HH MBWW R6 d M HPRAO?:
R::B7 J:B7Y

¢ H]7B 69RO = M/=7 M BAIB ]

J: B H M AMAJe H- O
MBWIMA HP J: B7H R7) PB P A: O M OdOB

OB 6
G MY n

4.5.1. Postup zkousky

[R7V; AVAbH MBWM B7M P8 JHA PSWH;AO7]dS MP
AMJ7RNYC :HM/  PBW MJ[/R7; MB JL6H ®/; KEBBY

NR B 6 P BdOB § MOB A J:B7 - M ;A= HWV;LB
PR7V);, BH RBAMA HMOB 6 M; A=} WdO =NR B 679M MAH B
B5Y R B 6 M; A 8H87V.W 7H8 7BAB ] W8 HVWNDFBB = 8
RAY[AON ;L HF87 O M 8MA = 7KBB S MS dO HAR7TA RAB M
=NR B 6 HK;A8 J7 t B9 76 JARH HAR77B7MJLenR A; | B ; VY

C MMAH =NR B 67 M ;AM8 = =A6;dB ;A=I]W =NR B 67
8HB87V,W 7 H8 7 = T ;S PASR7; MAH AN; 8V] RHR 76
H87 O/’Y R B 6 M7B M8 HbB= HANAHS8, J]PW =] Al P WB7M
J L65t IYNR B 6M; OHHS 1P9 BdAdWDFB976BAB W

HAR aF B9 76Y

CM8WM-=NR B 6 8= = PBASR/;,A; MMAHO9H8 7 Ro6 B
M:; 76=]16/AR H8, TPqAHDMGOC MPHS I]PW MVMPHW MA N
AD 8MMA H: O OB 6§ MBpY n

. __________________________________________________________________________________________________|]
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4.5.2. Vypocet

AB [ J:B HOB g MAVAIe HH MB WAM MA, H8] ; M87: O
HP JER n

o BsMB
BH
RVIDLLEE DONS'BSG
fa ,95 R .,)3 9/)=)Y)
)
(Eg) Jj )% ,95 R .,)3 9/)F3-949B% W .B/ 4/ ):(G )
) )3 97 )CA9 -V)9, /%2 ).G)
) 93 9 7/)CA9 -))9, 7 %2 )HF-h 93 )F (-:G)
) )3 9 7/7)CA9 -)V)9, /%2 DH-h 93 )F (-)%. EA:G)
) ac R )CA9 -)CK)9%C 9495C ) O 9e95F9%e(-)9,/ %2 ): )
) je)3-/ 9. EACKF-h 95 C 4:(G );VY)
)
)
)
)
)

4.6. Stanoveni mezerovitosti asfaltovych smési podle CSN EN
12697-8

% P Hb MH PO76 Wd AMAI6 HO MWW= 8] f.C C 5EUGa t M
HE S6 ; AP RASWP, Bd J: B HHOB 6 MBPO/76 W d MB WWjHP RA=% ]A nYhk
ABAB | J: B HIOB 6 MPAVAI6 HI MB VWjHP RA=% JAnY R/ t

4.6.1. Vypocet

% P Hb MAMAIG HHMB VWM HN= S6 = 8] ; M 87: O HPAAO7 (4

P Pr
P

fF . /7H4)Z)
(Eg J)a F . /)% .B/ &)l )

R .,)3 9 /)3-949B% M .B/ 4/ )(G )
Wa ,959 R .,)3 9/)W% .B/ 4)(G )b)

. __________________________________________________________________________________________________|]
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4.7. Extrakce asfaltového pojiva z asfaltové smaési podle CSN
EN 12697-1

|6 AR 9 AMAI6 HHO = :9A = H8B P; W JRA 8eH 8eY ;76 =
MA H; P; % MOMBWW | MO7 = (9AA; M8 WHW dPR 7VRN= ‘A R6 d
B7MJL6P AH; HWR L OM KRHNBAMB 6 dO AMAJ6 HHO = :9AY |6 AR
M= H8 HI6ARG 7Y M :T7; 7: ;A=9 %7 8M 8HIMNATI6A 9= M
T6AS, =A= j ] nYk5n

4.7.1. Postup extrakce

8MB 6 7 I6AR : ;76 =% AHBPR/V]; HP RA= M : H

R6 dB J78 B |16AR 9= H 8Wy
&VALH7 MW : ; =H =6 JA PO 6 A OB ;P HAGY
2 B : PA P7B B 8 MM6S,d = B O; PA:9/07: H BW:;d

PAM 7= ; W OTAR RAB ; 93AH MBWW2 B yPA B PADS] B9 HA6
= =A8, 7M A SMB WY

=AHA |6AR6 7B P M\, HH; ARHAI%/ HP R7 = : A R6 LPMR B Y

8 MB § 7 I6AR : =6 JA HN® SM6E/ = M : AN; 8V

R= BM;, =AM HB =9= 80P I6ARYZ ] : =6 JA=% A

T AS, =A6 ;7Y =AA M SH H7B MY T6AS, O =A= 7 8 =A6 ;N
|I6AR6 7A7B MY 8 = M :Yj ] YnYK5n)

—~—

l" o 7 VI
. 3 0 \"“;7 4

H gY6)a S 93C% 9A/)0 %95 )C9C5 )E )TIL % -)
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CN ; M 87 I6AR Y A M SH H=AR7: B M = BLH; MW8
66A0 &N ; B AMM/=LB = MH; B;AM6 OAK8 b=]d0O 7HI W
HW dO = 9AP MWW =%BK PoR=:3AA P=7V6BJAM PAONH
j J YnBkr ARG PMR B I6AOHAL P R=93AP T ;5 0 H R/
AVIAle HH MW P=7VBNL H P= 7VBB]Y ;6 H R M B7M P AHb

P= 7VAMBJA KM = H8 P=W§ 78 MHA jHPJ]IK RA=% JAnWK)AB ; H
PAON ;d:AR;AM6 O 6ARH=A6 ;W I6AR6 7 M BeK HNWIVBA= 7K6=
PR 7VRNMA, H; P; % MDJHPRA=% JANnY kA ] M\O7 = :HAjHPRA=% JANBKY 5n

=
¥

H gY&J5%9CKC % 99C )L %2)% B .B3)CRAWL A )

4.8. Zpétna destilace asfaltového pojiva podle CSN EN 12697-
3

H/ ON PR7VRN AMAlo H O = ‘H Ro6 ‘M7 P HPMRH;A
P T ;S AVA OMBWW: ;76d= H8 ,; P-\Wd8 MiA P=7VBN dO
AVIAI6 HHO = ‘A H P= 78] = = H8 ;d I|6AR9jHP RA=% ]JA n\&
Z MBA M= H8,; B HALB = M/=B H8 MEAS,; R];W P AS HA d:AR
6AS; HAR7 HI8 MBAS;, PA P ; JY®O PA; B HA L O6 =] 6ASAMY G

%& ()& %N& (+, - & /& -012.%3.42 n5



J 1
YA L
ﬁ 16
A
18 -
L}
| | \
17
Legenda
1 manomeir 10 piivod k vakuove viveva
2 nasavaci kohout 11 Sroubovaci svorka
3 chladic 12  pruzinové svorka
4 pomocny piivod vzduchu 13 wytokova trubice (konec pfiblizng v hcrni tfetiné bafiky)
5 pfepinac! ventil 14 teplomér
6 wvyvod vody 15 olejova lazen
7 prived vody 16 jimaci bafka
8 motor s fizenim rychlosti ota&ek 17 rotujici destilaéni bafika
9 regulétor snizengho tlaku 18 asfaltovy rozick

H gY6) C/) %938 )%- .B3 )E/ %93 )FwG 95, [ )

4.8.1. Postup destilace asfaltového pojiva

CA8 MEAS, B = M 9 | YnhkM ; AMAH6=] A ]: HHIPW. A F t
1ABAR;AnF t RAY1OA8% B M; O = 6&RA6M78 ; H 8AYZ MBAS
JAQRAM HK S8 1:HIIJPWA; O M 6HW NO MG 6SRB97&Y
RAKBd = 8 ;AMH; B HP R7 8 = 7S7: B PHV®H GAR H8 MBAS, R ] ;W
= 6K AR B97:B H R = GAR7 R6 L BeK HPR 76 A P=eM %
P S96N 8 MBAS, R]1,;N[; S9N ; B ; AdH HH, AHP RAl PN S W
PAV=9 P H/PMRA; d P= 7681 Y C M87: ;AM6 H R7 6H ;B
;AMHA O RO 76/Y&VAI6H. P6R;AMHB 8 8 MBAS, JAgRN= 9]XK W
B=80A397 ]: HHIPW 6AQ & ; H=eJW7 I6AR R ;8 ;P7:
AMdR 8 :BA JAQRNY G

;AM6HW dO AMAIE HHO P6R7TM6=] A ]1: HH] P WPH.V; A EF
t TAHP RM; O FB9768 Mg HA/C M 87: = PH]T dMX H; 6AR7
A FRAPA B9 AK; A5 Ft RAY RAS/7: M H8 MBA98 R/8; M ;S
8=A H; 66A Q0 & ;7A AAMAIG/ M; = MA 78WA6J7J19N R/8M
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M] & J7JI9NA66AC &N ; MP JA; 8=A PHVM®6=] BA;A at t
1=9V6: dB GAR75 FtRAY G

ARG : 8 MBA 7R ;S ;AY G
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4.9. Stanoveni penetrace jehlou podle CSN EN 1426

8MA6 7 PR 7VRN= 8] f.C C n5E)5F : BW ; O 7)JRN=e; R7: QN
=, 6 B 678 H6EB= HANdO H R/ AVAIe HHO = :3A =9 6 =] 6N
5 F 1Y1 RH= 7KdPA6K; : FF R6 d=eM] ;A: Q7= 8 7t M
a

4.9.1. Postup zkousky

&NIA6 Hi= :H PMRA; dP8 MEA jHPRA=% AnvkM = 19 8 =% AH; d
: 8 INNCAIdHB ::6R ANM :A=H O7; HNH INHS7 O HdJ7) 9 N/
[R7V]; WP RM B7M OA8%=9]A A6 ; 6=]6N= 8 )7 g50 89N
C8JAM®D 8=RN AN; 8V RP S¥y H R7Y @MH R7B M
8 HS JPW:A= T Hy 7=8]KRZMP; 76=167A6B= 7: M:A
6=] 5t F 1Y a

Z H6B= HNAHS, 1PW,A8M =,; 6 B 67j ) YntkM H K
= 8BHBEB= HA ; 8 JRRMH RBY-LVRAOAS9NH 8N; A8=H OB
H R B7MJL6; BdW FBBY OAM PAM; 8 8KR/=; 6 B 67Y
.6/=;9 =, 6 B 67M; AMAH; A; 717A0 6: ON: ; AMAH; AARAINM] O
8 ARA]= H O7 PR 7V ; dO AMAJ6 HIO = :¢AY OAM; O =eM] %= 8 ] 7t
MR7; 8 PA6K; B FF Y2 8 @A=,; 6A M= S6 ;AM/=99=;, 6 B 67Y

M/== H8 B 6R 6 ONM = RAKBAB HF9O7 BW ; | SMY-P: B;
H8 1; M: 8 6gH OH90e9 8MWN ; 8 JRN: B9B W FBBY-LM §;
08 EA=; 6A M7S=B A ®DORIO = eBW7PMA dO P 6 BW ; Y

a
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4.10.Stanoveni bodu méknuti podle CSN EN 1427

% 68 7MA H; J] 8 BW76=8] f.C C n5sG7S7: B 6=] ¢
AMAJ67Y) 8NKM AVIAJe; AI9 8 R 7KR7= 8 =My L O PBWeAPA= 8 =M\ L O
=88, RPBWR ;AORK M= 600G ;AMA H; 7B 7 HHB 6AR7
R7I3RN : K: 7B MW A; A= H O7 AMAl6e HHO H R7Y 8] X]7)T7),YQ) U

4.10.1. Postup zkousky

> AHB MB MP dR 7KRNR6 d:M7 7B MWN; AR HHI8 MB Y A
: = 8B =6 ;A:B;LB ™ B HAP];NANM = P OA8; 76 AMAJ6 HIO
= 9A B MPdR 7KRNSBAINM P 8 ) A6 P= 8] KR\ CA6 ; B = 8] KRN
B97: B =9=; H R/AVIA]e HIO = :9AR= 8] K YZ RAKBdO PR 7KRe
M;A9 B ;L= JNR=%AH;d0O AMAEHIO H R7Y ; M OA8 =9
W A6 ; 6=]6NA6 ; BdW= 8]7DFB97¢¢ &M ;A0 67 V=-AOq
M P = § H& HMAAVAK/ AR ANJN=H OH R7PA H ; MRA B
R 7KR7Y
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) 7KRNM HP RB M7H K;N8 & e;AO ; 8 MB> M:A 7Y% PO
H RNM PAMS 6 =] BWAMMAHFAM H K8 HS8;, TPWM8 Mg HA, 7H8 7
H6eB= HA 7;At 1AR AN=H O]PW/ NtF DBB ;A80 ; B
RA.BR 7KReYARBY : 8 MK; H HS8; 1PR9t 1 ;A= H OAMAIe H O
H ReHR 7K 0O7B MB R7]3RNA= B 6=d8 MNPAO HB HS8; 1Pq
NO Mt 1B9Y U

-LM 8; 76=] &/ MA, HBW9 PA P; j | YnEK7 RAKBdO P 8H 7H Re
H RABKR7 RBNM H R= 60 = 86GARB R/ISRNA8 &R M = M :
=A= M7 MHAGAY-LM 8R B PR 7VRN: = eBW 6=] 6= AHHO A] HIO R 7KR7Y
[R 7VRAM =AR7: = R/8: P81B POBHMB A6 =] ABO9HW/ ; K 1Y U

CYBER-PLUS
EVOLUTION

ALITO

H 6Y6) K& R9% 4K93 E-) 4(9- 3
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4.11. Stanoveni komplexniho smykového modulu a fazového
Ghlu v DSR podle €SN EN 14770

M/=e6 T/; RS, PR 7VRN: = =M; H, BWf.C C nGGF GY HS8
M= B 8N AB9RAO MB NR HJIO B 67Y5

MA H; ] 9RLOHAMG M AMAJo HL O = HM J W W= 7KHA:
M9AS, PR 7VRNY MYAS; PR 7VRN8 R KO 8; &bHMWP, A JAMDRd HAMj MDP
‘H R6e d B O7 = JOA6PA eRLO6=]6AH ePRLO PWKH O
T RH; OY5F 55

-P RAVAI6 HHO = :9AM 7B M6 B POSHN8 MIBRNY.= 8; 8 MBRA :
=H AO ; 8 MBRA: M97: Y eMJ ;B M37: O MBNR HIO ; A=\ :
H R=9A;AB O; M7MHB PA6K; B ; J] © M3A R6 8= H8
PAGK H; HP HR\Y 8MA6 7PR 7VRN: 7S ; MBNR HIO ; A=W A= &H ;
PA=eM] ; 6S9HO B B ; 6/ AbOQl HHO = 6S; Y5F 55

)
4.11.1. Postup zkousky

MA H; RB=]11; 0 MNR HO B 87]7 JNA HN ;A PR 7VRA
M9A MH\/K®HB B 69 HIR MB5t BB PAPR7V|; 0O6=] 6GF AKnF 1
M8M/=q H; B=t 1YC :=H M= M :RA9 7: YC M87: BA 71 75S,;
=S6S PR/V]; 6=]aNR6 7606 6N7PR 7VRNS9 G- 1 AH K; H R/
jJ] Yn@&-P R; OB PBW 76 M7MB O ; B 69A 8MA B
= JN6R= :FHAAR AJNH R ] B 69; JN= JN6RPR7V;dO H R7jJ Y
nake 5F 55 )

- o

H @Yg)aF ()C R9%- 5 491)9%G )i *)

. __________________________________________________________________________________________________|]
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H 6Y6)aF ()C R9%- 5 491)9%G )M *)C ) eh495)CKC % 91)999 4K 93

C M8 WPHIB PR 7VR7Y[R 7VRABW =9T RH; O 8 F2P8 F 2PY
dM MKPRV]); 6=s]A t 1TABW; = J]O =W=9MX/: M
T RH; Y AR M= M/=7. AK8 R ; PR 7VRNY-LM 8RN MYAS; PR 7VRNM
PJ AP7.; :SAMNO ADRN= B M O ;N;, ] M6 BNW(M O ;A: RHA
HNAS 7. OH, = 9YA=9R;MAG T RH; ¥(M6 BA: RIRAHNAS 7:
OH; = %A =9R;MA G 6=] BWZAV B K M ADBRIO P P ;W
HM 8R7: "JA ReH8A AB R6 L78 H PHM MB PR B=]1; B MMNR HB
B 81B A bOB TPHO = WM;7 ; | P P,W =B OAH O
jRB ; HL kRHR =9: 9OKR ; M7R 9M HVKH M= = P9 SAM A6 =] @V
5F 55
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4.12. Stanoveni dynamické viskozity pomoci DSR podle CSN EN
13702

=QMA HP, AB 8N ABORdHM PEN: = =M; H V V. S MDjHP RA=% ]A
DBR'ZN ABO9R HMR PIA: P RIAS; HI®9 7= =%: OH; AVIAI6 H O= :H
H ] &% 8§ M O6RH OH,; =9 A6 HI39A7 S7: 6ARd 8= = @

6 R7Y BPAS7: M=MB ; B A:8 &R7: AM5F 5D

M7= PR7VRN: J8 J:L:AR 7 BW; RB=]1; O M N HO
B 877Y[ M8; B P8]B: = 7K% O ; B 69 GA7R/K] =eBW7nF
BB AbO7 M7= ; nY P8]: 6Rd HR;MA § 6=] VPR 7VRN R6
MA H;A;A Dt 1Y M7= LB PHW H; B MMNR HI NO] MPP ;A FF M
BWB ;AeMA MBNR H; A=W6 PR6 dO 8H P7: B 8N AB9R 7 HMR P%/
; M87: BH B jak/5F 55 5D

+

1 A .BO9M45+A9% 2, ) /( F %)= ):0 )
(E g o) A .B9%4 3 %)
) Din)EAS% 2, ). /( F 99: 999/)
)pn) A ., )A3 /)XK . K95):/% )

N N N N N N N N N N N N N N N N N N N S S N N S N
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5 POUZITE INOVATIVNI ZKUSEBNI METODY ROZPOZNANI
R-MATERIALU V ASFALTOVYCH SMESICH

5.1. Metoda geologické analyzy

% 6 8A ] 9RAA AILPN: = MAH; A; A= 8= RIAB7 P] d 1 9
= 7K%dO RAB ; HA; HA8 FR HA dO 8 AMAJ6 HIMB WWMARAB ; HA= 7K&IO
H*A 917Y ] W, ; =19%LB6 ;8B68% BA6 918] HM HAGE7Y
[606 8H87: JHWRAK *BA6 9] J MO7: eP, dAG\-NRAB ; HAY

A6 B 68A= 6 = 8= R 8 K =8AL BA6 9]1J78 &H ; 9LB
RAB ;HB ; K:AARd: =8 H; 8 MBWW:AR ; HIY- BO9HO 8;d = 6/6
B 687: B 6P A] MPP ] 9, HO RAB ; HAjP8 K

5.2. Metoda €erné skaly

8 M =R 7B 687/YA= 8= R 8 K= 87R;S; B= BLH;
=9 16AR 9= HAjHPRA=% JAnYKPeMA, 7;ARAB ; H/ *BA6 9]7 = PeMARN
TB76HS ;dMINY 8= RABM = PR7V];, B 687S MS d |I6AR
==My 7H= 80P V WHPRA-% JADGHK ;6 = PeMA6RTIB7 S ;d
M INJ78 B MO =9 =@®RN PP, A6; A S¥6NdB RAB ; H7 A= 8R HAGEAR
= 6B; M BA6 9]7Y

. __________________________________________________________________________________________________|]
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5.3. Metoda postupné extrakce

% 6 8A = M/=;d |I6AR PH: B 68R7 P% H; = 6B; MP *
BA6 917 HAMAl6 HHMBWW= B T/; RS, OA ] 9RL OPR 7V RAMAlI6 H. O
=3 8=R 8 HMHAMM7ZR/ N= A H MWD | MO7: BA6 9]
A P8l 7 g 7VR7 AMAl HHO T™B7 ;A ; HIB RAB ;9 A RAB ; ¥/ *
BA6 917 jHPRA=% JADXWY 8] O 7= = AR®R 7A=1RA 9 NAM/B9 = =M\
HS MP8%] B Hl = =8; PHBf ; MIJAjHPRA=-% JADNW 8= R] 8
=8 J);L=e/WPR 7VRN :AR 7 A76 9M/89 HV/KI9= 98 RAP H; = 6B; MP
HM H Aed M 7R67 N; ARAB ; 47 "B A6 917Y

% 6 8A= M/=;d I6AR A=]R7: M:;;L=9 $:AR B 68AS ;dM IN
Al ;A9L= JJdBY.;AKM 8 RPA6GHM H A6 7M7R67 7= :HA; A= H O7P;
RAB ; HAHAMAJ6 HI MB W | NAO7: BA6 9]

5.3.1. Princip metody

[R7VRA =8 ] MW= M/=dB7 P=7VWWN = :9A H P= 7VeMAB] Y
P=7V8N J78 = H8,; 8HAR 6H MA H;dB SAMYC M8 HA6J 78
BLH; M 1B PMA6HVWR dP Nd= :HY ARG PMA, dH> RN P=7VBN dO
= HA: = 8P H/PM; B=B 8 MBA jHPRA=% JAn¥Yk= 6 ] AHOMD 8
™ 9RL OS MP A; S 6= B =M : ;A I6AR 9= HAJHPRA=B JANGRY

[, HHPMAd=H J78 =8 ] ; T,RS B A ] 9RLB PR 7WVR B
= =My LB HRA=%] OnWUnYF nY AnY5Y

11B PR7V]); B 68N: M=A HA6 eP, d HMHN AMAJ6 HHO = :9A A
H:B;,W: = HA& 8= RI8 M K =H |6 AR |78 ] MO HAG
= HKW=9H ; Hd 7B MYdH;, :HP8 1 ;W HMHN 8 P; ARAB ; A 6 8N
= H BWSYZ 70 I6AR |78 JMO HAG6= ‘H JIXV P;7 RAB ; A 6 8N
= HKWMBWE :HA BA6 9179 HN= BA dO = :HAY 6 I6AR J NM =AR
BW PMAG; :&H8V = H 7B MWYd; J1K P;7RAB ;A R6 d: ; :d=
;AHP; ;ARAB ; H *BA6 9]17Y

. __________________________________________________________________________________________________|]
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5.3.2. Postup metody

[R7V; AVAGH MBWIM B7M P8 J%A PSWH:AO7/dS MP
AMD7RNYC :HM/ PBW MD[7R7 ; MB JL6H®/ ; KEBBY[ 6AR6 = & AH : d
MWOM 8] 75R HP RZRe LMHKS8 MeHI; 8 JNjJ YtYk7 S :d
= P= 7VBN AMAJ6 HIMBWHG6 6A O &N ; 7Y

- ¢
R L g
Y o A T

T T o o I 3 It i - o 4 ot i B o MY Loprag TN D, i :
e e Y R R N e T Y B b b P 4 B L e S S S e B R S e ]

H 626)7%C949,)/5 .,)9,E 9.C% i)CK A ()3 G9F.%B3 ).F (-). . )
)
C M 87: = M/=; 6 AR = QAY.BWM: = M/=;WH 8H7; 8] O

P= 7VBNAH6 6A BN ;7= 8 |76 B976j ) YtRVC M 87: SY%BN P Nd
MB VWD jHP RA=% JA NYGRY. 6 ;; WM B7M HNbMB JA= 8 VId |6ARGN A NJ NN
H RNPAH; N: B;LOS M@ A; S 6/C M 87: P=W§ 8 MHA APR 7V ;
P H/PMA dO = 9AY 1 L = M: ==M; MOBA®RN;A; M87: B
] PR7j ) YtYORY

. __________________________________________________________________________________________________|]
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H 6z&)7,E A9% FC -h493.F (-)C )E4H L %2) . i)F ().)5.B9,E 4.C% )

prvni extrakce 3| druha extrakce 3| teti extrakce
3min 3 min omyti zbylé smési
vycisténi vzorku vycisténi vzorku vycisténi vzorku
destilace destilace destilace
zkouseni zkouseni zkouseni
znovuziskaného znovuziskaného znovuziskaného
pojiva pojiva pojiva

H 626)]23B 9YC N 43-)C /-C9B L H2)
)

5.3.3. Vyhodnoceni metody

-NO §; , B 68N= ] O ;A= M M;WAR 7= 8B PBY HALO
PR 7V RjHPRA=% INNXU NYF nY AnY5K P8]: = 7P H6 :;; M]J;dB = S&/
PR7VR R6 d 8= HB8A 6 B PMA LB T ;S B =:9BY AR6
H\D 8; ;d: 8 6 I6AR MB POM)] 7HP : B; W= HAY
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68 PRAKTICKA CAST

A6 S M68%] B Hi= MPALH HAMG B BW ; B PR7V); OHP Re
=8 :X= 8B ==MLOPR7V); OB 68Y& ALPA8A6: 8HP;APS M
V Vi AP A M6; A N&L OH= e) WO7 M78AY1] BW ; :M7 = =M; NHbH 87
8%] B Hl= jHPRA=% JASK

6.1. Finalni navrh zkuSebnich metod predikujici pfitomnost a
mnozstvi R-materialu v asfaltovych smésich

A6 S M8 = 87M;7: HW P9BN &6 8%] B HI= PR LO
8HP/7: BA6BA®RdDd H9 = 8R/: O= 6B; MAB; KMH *BA6 971/
HAMAIe HH O MMWM OY[ 8eH 87 = O] 8 MPA; M8, dB7 HVKH H\ 76&d
B 68NH; M87: B6l6/: A6 HM 8, B 6 8RA7H 8 ; A:XP8 Y

[ MM3; B AMReB = ; HOB 68N: B K M HVKSH 8N AB 9RdIO
MB NR HJO B 67jZ. ¥ R/8IAN A6 6;6 =M :; HAM 8 RK
= 8R HAG6= 7P = 6B; M A6 9]7Y R/8Z. R8M P9B B :MB ;A
P RIABW H\D 8; i 8 MK;L O HM 8Re &6 = MO =;9 8OA8; 76 9
B; KMH BA6 917H M WWY

[ 606 8¢H877H8B; HO8H7PR/V); OB 68 R6 d) NNMMAH ; N
APRASW V Vi O=A A; AP RASWHN 8; ; HM8Re A A6 ; O
PR7VR= H8;LOH B 96&6 8%]B H = Y CAHK;d B 6 8N:M7
H8AVB 616/ HN ;N= H8 ;B A A6 ; OPR7VR;A T ;S O
BA6 9] OY

6.1.1. Metoda postupné extrakce bez pouziti DSR

% 6 BAHNO P PA=IRA = M/=;d |I6AR = =M\ dHRA=% ] EVY[ GAR6
P= A HA dAVAIG HOMB WWPMR B 69H RN= :9A R6 d=8 ] B PR 7WR B
=, 6A : 0O 7A) 8 BW76Y ARAPMB H RRAB ;9A R6 L JP
=8 JHBPR 7V =@RIO = M7P; PH¥S ; dM INjJHPRA=% JAtBWY
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6.1.1.1 Zkouska cerné skaly

BN RAB ;H =8 |B =@®RISA; MP = 6B: MDS ;d M I\
R78 :M7 ; ARAB : 97 =A6;d = PeMAGRNS :d M INBeKB = O M K
MB WM | MMO7: B A6 9]V

6.1.1.2 Zkouska penetrace jehlou podle CSN EN 1426

[R7VRAHNO P PSBA6HRA=% ] EYDE A] = 8 WB HRA=% ] EXYY 6
BW; JMO/: 08 &N=; 6A H O I6AR A: = 9/MA9B 6 8N
;= Q] 8§ WY 8= RIS B : MM/=; 6;8 ; 08 6 =, 6A
7:8 @H O I6ARY 6B; M A6 917 M MA, H P; K 7H8 ; dO
HP JURY

Vv M Vy

K5 9/)+ % ,-)e9 )FHC9 wB)b)

)
;y ME9 9C9 ®W)C.95L %2): 9)

oy ME9 %9C9 W)E-3BL %2) 9)

R78: H. R= ABH =ARMBWM | M\O7: *BA6 9IY

6.1.1.3 Zkouska bodu méknuti podle CSN EN 1427

[R7VRAM =  8AAHND 8, : HRA=%] EXYBY 8= R 8 H AP L
PR]H] 8 OBWR76B Po=H A8707 I6ARY 6B; M A6 97 M
7SP; M87: O P | FK

v M v

K5 9/7)+ % ,-)e9 ) EN 49- 55¢)

)
F) E) 49-3C.95L %2)rs)

oy E) 49- 5E-3B L H2)rs)

R78: HL R= AHBH. MBWM | MO7: "B A6 9]Y
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6.1.1.4 Vyhodnoceni

-PHN7 PR7VRNJ78 B B 6 R8M PO969PHNN;A=28= 7, |
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6.1.2. Metoda postupné extrakce s moznosti pouziti DSR
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6.2. Pouzité materialy
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6.3. Vyhodnoceni konvenénich zkusebnich postupll pro
detekci pfitomnosti R-materialu
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6.3.1. Vyhodnoceni zrnitosti podle CSN EN 933-1

[R7V]);, B 68A: =8 J;W==M; AHS MP8%] B HI= PA LHA: M
= =B PR7V]J; OB 68jnYR-LM 8RNP; % M ] NNMA, H; N= M WW&I
E & E 5t BA6 BAGAIM7P | AP; NHj ATEYl 5)

<=8> 78@-1/01- 8+A+8+@B@.CD 05E0?

I"m$! K '
11041 = FCH #$
1"$&!
FGH #$1 *J 5 KL
18! 531
) KL531+8-=,
¢
s
e =
[ranee ! freeen ! [ ! 1" 1" e 1"l 1""*10p! I"#$!
*+-./01 013 4556
%) 6)X, AF9 /3 0 9e923).F (N
[SAP;SMOM=@&HP7: ] ;WAR =6H\ 6 9 K8 ; *BA6 97/
P=eM] PHV,; = 6/ O PAM7=; :B;W OTARY ;6 TARG: | ;

AR ; ABH AM R6= 7KH; ™"BA6 9]7Y

ARd : Al =A6;d K H JAMWIM®BA 9B 6;6 :H8 RK
B9 HA[ AT/ 1P 6 BKHSMGARdAG6 K MWV P BA6 9]7B B ; WH\W
PANG 7= ; : B;L OS MRY

Z B; HBM K MA, H; RIRNP; % MDP= O] 878A ; MIRN B A6 9]7
B 8 MA6SSW=eRAP.L =6; 9Y[AM7=; RAB ;%A : :8;, 87V
|

%& () & & (+, - &/& -012.%3.42 E



HH %] d=Hg B; HOB Ro L=6B; M: B;,WSMP JMK;LOH *
BA6 9]7= 8R/7: A;, MW MO=; ::RB=;PHWH T ] B; HO7Y

6.3.2. Vyhodnoceni mezerovitosti asfaltovych smési podle CSN EN
12697-8
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6.3.3. Vyhodnoceni objemové hmotnosti z asfaltovych zkuSebnich téles
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6.3.5. Vyhodnoceni obsahu pojiva ve smési
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6.3.10. Shrnuti a doporuéeni

9H\D 8§; H; R;H;S OP7V]; OB 68: 6 JA=B ; WHG6H
= 6AP6 PACARLO=8B; RJN B Kd= 8R H6=6B; M BA 9]7Y
[ M8, : K R8M P9)JNN8Ad ARH T ;S H RN Re d BWN
RB ,@ERA9 BA6 9]/ = 8= RIABNY WO6 R;Rdg O=8B; R; P H
M76 S, MR8 MQ 76é/-®8 ] B = =ABWJNOB M B O9PMA6H R
BA6 917 A] H8 eEHdHW9 W= =A8e ] 78 B B 6R8M P9= 7P : 8 ; P R
MWAR6G ;AH J]78 JMO HAG; P BdB; KMH *BA6 9]7Y

(= M6;6 TAR6; B H\D §; HA S M= MNJA P M\8; = P, ARN
PR6 LOJ78 B :VWN8] HNOP6/[A=eRARdB 68N= = 8R9 *
BA6 917 = HAKZ:9PR 7WVRNJ 87 BWR 76 RB=]1; O MBNR HIO B 87]7 A
8N AB 9Rd HMR PENP, H/PMRA; L O= :HP8A d AMAJ6 HI MB WMWY

CA =ARPA; =eRAP.dB 6 8N= = 8R9 A6 9]7 P AS7TO9HW d
PR 7VRNR6 d:MB H&d6 8%] B Hi= 9% M HA]9 AMBWM OY% 6 8A= ; 6A
0 7= H8W ;AP HPMAJIB = 9H HW= ::;PRd PY HA

MO =;, MBO 8, 6B :AR MAl 7; 8 MA6S, 7 A6/8K; = eRAP, 7Y

%& () & & (+, - &/& -012.%3.42 G



6.4. Vyhodnoceni optickych metod na rozpoznani pfitomnost
R-materialu

6.4.1. Metoda geologické analyzy
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6.4.2. Metoda ¢erné skaly
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6.4.3. Shrnuti
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6.5. Vyhodnoceni metody postupné extrakce

Z MHB MROAH S MB8%] B HI= =
RA=% ]7Y- NO 8; yN:M7 P8 HM 8RN6 = M/=;L O I6AR P H Re MBW
& E &1 E 5t BAGA BA6 9y 8=RA8B: MH ; = M-=d
|6 AR ;A S9Md MB VWD &1 EA "BA6 9]7Y .BWM | MO7/: JA a\b
RB=,; ;6N68N& E 5t BA6)78 = 8MAH HA6R JA 9B PO6B %
H  RNY

6:HN7: B MB MAG 7

H\O 8; 7 JNNPH]; NPR 7WVRN= =My dH= 8 VIL ORA=% ] OjHP
RA=% JAnNWU nYF nY AnY5k : 9CKHMS8RNJNNH : B; WM H H; NA
= MP H; N, AHO 8 M= 8R = 6B; MDP BA6 9]/ HAMAJ6 H. OMB VW OY

C HP Re AVIAI6 H OMBWMM = 8= RI 8 K HM H A& M7R6Z N= 94
H\H : T98 R ] RAB ; HAY N6 HM6 H A&d N6 7R67 NM | 78 7 P MAS; W]9/% H

1] 9RLOHAMG M6 O = R78)78 7S9; )78 7k J MO H6 BA6 9TV 6
BHP: J78 = 8] K: HMBS8RNO 8; :LB9HA&6 RA=% ] Y

6.5.1. Vyhodnoceni penetrace jehlou podle CSN EN 1426

-6d6 RA=%] :M77H8 ; NHLM 8RNPR 7VRN=; 6A : O 7;A=H O

PMA LOP:8 gH O= M/=;LO I6AR Yc ;WR6 LO I6AR ; |N =
PPWgdB P H/PMR; = :HAPMR; 8 MA6S dB; KMH = :3A; AMA H;
=; 6A Y-LM 8RN:M7P | AP ; NHAA 7] EYGA AT/ EY DY
; 6A jF BBk
| 6 AR 5 I6AR D I6AR -P
&1 E 5E * * 5E
BA6 9] * * * E
&1 E 5t B A6 5G * 5D 5E
&1 tF *B A6 DF 5E 5E 5U
& EnF *BA6 5a * * 5n
)u%6 G) 9 W)R3 -)C/-CIB L %2)%W 43 0 9e93).F (N

)

%& () & W& (+,

-012 . %3.42




7+@+183C+ \+D,/V

m #! +d183.C+
"1 +d183.C+
(! +d183.C+

4"'T# 556

m05E0

n = T T T
) [y o) @ ®
T g = n ]
3+ IH 3+
& r & i &
®© « o Ro

_II o (_:. =

.t “ .

a = &

. G a

= @ =

W6 ) 9 WI)R3 -)C/-CIBL H2)W 43 0 9e923).F (N
)
[ 8eH 87 ,; 8 MAR7 8A696 = 6&/9PR 7WVR7 =, 6A :017,AH R/

&1 tF BA[;, ABW ;LO8A6: P BLHAPRL P8]B P=H A
8707 I6AR Y-LM 8, MBWMH\RAP7: B ;WM K; 7=, 6A9 = ®=H
|6 AR &-LM 8 RA=]RA H= S6 HHIO B 8 J7= 8] HP juk: 7H 8 ; HiA Y
Evak

-l= S 6 6B, M BA6 917
&1 tF B A6 DF M5E &C

)
u% g 6) /-F93CK5 9/ )+ % ,-))W® .B/ 4)CE )1/ E(NC9 9&)R3 -)

[ HAPRdO P8]7=; 6A 7= MJ/=LO I6AR : =A6; HMH A6 M
Mb7R6/ NA68N= 6 B; M BA6 9]7Y

% 68 7= M/=;d |I6AR H\ §; ;d=B PR 7VRN= ; 6A : Q7
M MO = 9= 8R H\6= 6B; M BA6 9]7Y

CA P RMBWHM 8Re | 8e BWR 76 7 = A AMAI6 Hd MB W\ &1 E jHP
RA=% ]JA EX¥Bk = 8= RI8B HB9=8);d HM8RNBW ; =, 6A
= M/=LO I6AR A T ;S MWW 6 6HP; : 6 JA HN®H8 8A6S; LB
BW; B=,; 6A MW EY

N— N N N

. __________________________________________________________________________________________________|]
%& () & & (+, - &/& -012 .%3.42 QJ



6.5.2. Vyhodnoceni bodu m&knuti podle CSN EN 1427
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6.5.5. Shrnuti vysledkl postupné extrakce
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6.6. Shrnuti metody postupné extrakce - diskuze
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6.6.3. Asfaltova smés s prfidanym R-materidlem
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6.6.5. 2. extrakce
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6.6.7. Doporuéeni zmény provadéni postupné extrakce
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