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                                            2 ,,,,,,, C, SMA,
                                            

                                            3 Gonglu Liqing Lumian Shigong : : : ( ) : / 16 : : 1 : : ISBN 7 114
                                            

                                            4 : : : ( )
                                            

                                            5 , ,,,,,,,
                                            

                                            6 ,, 1999, km, 1.1 km,,,,,,,, 7080%,,,,,,, ( ), ( ), ( ), ( ),,,,,
                                            

                                            7 ( Superpave) SHRP
                                            

                                            8 ( SMA) ( SAC)
                                            

                                            9 SMA 189 3
                                            

                                            10 189 SMA 190 SMA 192 SMA 194 SMA 195 SMA ( )
                                            

                                            11 ( ) () ( ) A 267 B SMA 273 C 276 5
                                            

                                            12 D 278 E 279 F
                                            

                                            13 , 600,, 1850, 1854 ( L.MaLo),, 6% 10%,,, 1850,, 1871, ( E.J.Desdment), 19 50,,,, 20,,, ,,,, 60, 70,, 90,,,,, ( ),,,, 70,,,,, 80,, 90,,,, 1
                                            

                                            14 , 4, ( ) () 3cm,,,,,,,,,,,,,,,,, 60 ( 2 3cm),,,,,,,,,,,,,,,,,,,,,, 80,,,, 2
                                            

                                            15 ,,, ( ) ( 2.5mm 5mm ),,, 6% 15%, 4,,,,,,,,,,,,,,,, :,,,,,,,,, ;,,,,,,,,,,,, 20mm25mm,,,,,,, 3
                                            

                                            16 20,,,,, 4.75mm ( )5 mm( ),, :,, ( 1/ 10mm) , 120 C160 C,, , 60 C80 C, 15d C60.5 = 70130,, + 10 C 48, 30d90d, :, 2% 5% ;, 6% 10% ;, 20%,, 4 :, 4.75mm 26.5mm 5mm 31.5mm (, ) ;, 4. 75mm16mm 4.75mm19mm ;, 4.75mm9.5mm 4. 75mm13.2mm;, 4.75mm, LH (), AC LH30 30mm I II I, 2% 5% ; II, 6 % 10 %,,,,,,,,,, II,,,, 4
                                            

                                            17 ,, I,,,,,,,,,,,,,,,,,,,,,,,,,,,, 45, : ( 55% ), ( 35% 55% )( 35 % ) ( JTJ03294 )I,,, : (1 ), (2 ),,,, (3 ), (4 ),, (5 ),, (6 ),,, 1. 5
                                            

                                            18 5% 3% 6% 2., ( )2 %, 20 %, 30%,,, 10, 35mm40mm, 20mm 3. ( ) SMA, SMA 70% 20% 10 % () 7% () 2% 4% SMA SMA, ( )SMA ( ), ( ),, SMA, SMA, SMA,,,, SMA, ( ), SMA SBS PE EVA, 4. ( HRA), HRA HRA SMA, HRA ( 0.075mm ) (4060), 30% 35 % HRA, 7 %, 0.075mm 8% 12% ( )HRA, HRA, 20 mm 14mm HRA 50% 100 %, HRA, 5 %, 20%, ;,, 6
                                            

                                            19 ,,, 10t 11t 13t,,,,,,,,, : 1.,,,,,,,,, 40t 50t, 96t 120t, 1491 ( 3 12 ) 100t 120t, 20t, MPa 1.0MPa, 2.,,,,,,,,, ( ),,,,,,,,,,,, 3.,,,,,,,,,, 4. 7
                                            

                                            20 ,,,,,,,,,,,,,,, 40, 50,, 20%,, 7500, 80% % 8%,,,,,,,,,,,,,,, 80 EVA, 80 SBS, EVA, SBS EVA,, 1991, SBS 40%, EVA 19 %, SB 14%, NOVOPHALT 3%,, PE EVA, SBS,,,, 1 % 1%,, EVA PE,,, SBR,, SBS, 8, ( Superpave),,
                                            

                                            21 ,, ( SHRP ) 1987, , SHRP, SHRP ( Superpave), ( FHWA) Superpave, 2000 Super pave SHRP Superpave 21, 10, 3, 8, 1 1 SHRP Superpave :,, Superpave : Superpave ; Superpave ; Superpave ; Superpave ; 1. Superpave (1 ) Superpave 9
22 , Superpave : ; ; ;, ;, ;,,, Superpave, 70 PG64-22, ; - 22,,,, (2 ) Superpave Superpave, :, Superpave Superpave 50mm, 4.75mm ; 2.36mm ; 5 ; 4.75mm ; ; 0.075mm (3 ) Superpave 10% ; Superpave, ( 2.36mm ) ( 0.075mm ),, (0.45) ( 2.36mm) 0.3mm,, ; ( VMA),,,, VMA 10
23 ,,, Superpave mm Superpave 2. Superpave Superpave, ; ; ; (1 ), 1 1 Sup erpave, (2 ) Superpave Superpave 1 2 ( mm ) ( ) 37.5mm 25.0 mm 19.0mm 12.5 mm 9.5mm Superpave 1 3 ( mm ) ( ) 37.5mm 25.0 mm 19.0mm 12.5 mm 9.5mm , Superpave, 11
24 Superpave 4, 2,2, Superpave,, Superpave ( HMA) Superpave 1 4 ESAL ( 10 6 ) N N N, 0 < < < ,,,,, Superpave HMA 1 5 ESA L S ( 10 6 ) ( % ) N N N ( % ), mm ( % ) < < < < : ESAL 20, 9.5mm, ESAL, VF A 73 % 76 % 25.0 mm, < ESAL, VFA 67 % 37.5 mm, V FA 64 % VMA VMA 2 %, ( 7 ) ESAL ( N ini ) ( N des ) ( N m ax ),, ESAL ,, 89%, 11%,, 98%, (3 ),, Superpave 12
25 ,, Superpave Ndes, 4%, 1 5 HMA (4 ) AASHTO T % 1%,,,, ( TSR) 80% 3. Superpave Superpave,,, : (1) Superpave, 1, 2,, (2 ) Superpave,,,, (3 ) Superpave, ,, (4),, : ;; (5 ), Superpave 3,, 4. Superpave, Superpave,,, 1 2,,,,, :,, 1 2 Superpave,,,, 13
26 5. SHRP SHRP SHRP, ( J TJ05293 ) SHRP 1 6 AAS H TO TP 5 AAS H TO TP 1 AAS H TO TP 3 AAS H TO T 240 Brookfield AAS H TO P P 1 AAS H TO TP 48 AAS H TO T 48 SHRP 1 7 Superpave AAS H TO TP 7 AAS H TO TP 9 Superpave AAS H TO TP 7 AAS H TO T AAS H TO P P 2 AAS H TO P P 2 14
27 Superpave 1 8 Superpave 1 Superpave AAS HT O M P1 2 AASH T O T227 T AASH T O P P1 4 AASH T O P P6 5 AASH T O TP3 6 AASH T O TP1 7 AASH T O TP5 8 AST M D2872 T AASH T O TP48 10 AASH T O T 2 T AASH T O T 27 T mm AASH T O T AASH T O T 37 T AST M D AASH T O TP33 16 AST M D4791 T AASH T O T176 T AASH T O T 96 T AASH T O T104 T AASH T O T112 T AASH T O T P AASH T O T 84 T AASH T O T 85 T AASH T O T 85 T AASH T O T100 T Superpave AAS HT O M P2 27 AASH T O P P2 28 AASH T O P P19 29 Superpave AASH T O P P28 30 AASH T O TP6 31 AASH T O TP7 32 AASH T O TP9 33 AASH T O TP4 34 AASH T O T209 T AASH T O T166 T AASH T O T283 15
28 SHRP, Superpave,,, Superpave : Superpave,,,,,, ;, ;, ; (150mm ), ( 2550mm);,, ;, ;, ; Superpave,,,,,,,,,,,,,,,,,, ( ),,,,,, ( Netlon) Tensar AR1,,, ( Bay Mills ) Ha Telit,,,, 1. :,, :, 16
29 , 01618MPa GPa, 15, 1014MPa M Pa 0,,,, ( MPa) ( MPa) , ( M Pa) ( HDPE) ( PE) ( P P ) ,,, 12.5mm12.5mm, : :, 20,, :,, 4% :,, : 1000,, :,, :, ( kn/ m) ( MPa) ( % ) ( )
30 (1 ),, 1.5,,,,,, (2 ) 5 cm5cm25cm,,,,,, ( 5% ),,,,, (3 ) S.F.Brown, 1/ 4, 1,, 9,, 36% (4 ),,,, 3/ 4, 4.,,, :,, ;,,, ;,, ; 20,,, ( SMA),,,, SMA, SMA, SMA,,, 1mm 2, 18
31 24 2 5
32 1. : (1 ),,,, (2 )SMA,,,, (3 ) SMA ( )( ),,, (4 ),,,,, (5 ),,, 2. SMA,,, ( Methyl Cellulose, MC) 250,,,,,,,,,, ( ) ( ) SMA :, :,,,,,,,,,,,,,, SMA 0.3%, 0.4 %, 0.1%,,,,,,,,,,, 19
33 , 3. SMA,,, 10mm, 0.05mm, 0.5%, 1060mm, 30100, 0.1% 1.0%,,,,,,,,,, 60% 40%, 2,,, f l 1/ 250, 3,,, 1.5% ( ), 60mm 20
34 , :,, ;,,,,,,,,,, ,, 2 2,,,,,,, 4,,,,, :,,,,,, - 20 C, 21
35 2 3,,, ,,,,,,,,, 2 3 ( % ) 2 1 AH AH AH AH AH AH ( 1987 ) AH ( 1985 ) AH ( 1988 ) A A A A A , :,,,,,,,, 22
36 , 3, 2 4, 2 4 a) ; b) ; c) :,,,,,,, :,,,,,,,, :,,,,,,,,,,,,,, 2 5,,,,,,,,,,, ;, ;, ; ( ),,,,,,, 23
37 ,, ( ),,,,,,, 2 2 ( ) 2 2,, ( ),,, C 5 60,,,,,,,,, C ,,,, ( ),,,,,, ( ),,,,,, 1.,,, ( )
38 2 3 A H90 AH ( 87 ) ( 83) 90 ( 84 ) ( 106 ) ( 87 ) ( 87) 70 ( 85 ) 70 (69 ) 70 ( 89 ) 20, ( 10 5 ) , ( 10 4 ) , ( 10 3 ) , ( 10 2 ) , ( 10) , ( 10-1 ) , ( 10-1 ) PVN (1 ) 25 C ; (2 ) ( 2 4 ), ( ), 60 C 135 C,,,, :,,,,,, :, 1/ 10mm (dmm ), 25 C, 100g, 5s, 300, 300,,,,,,, 25 C, C, 135 C,,, : ;, ;, 0.1 C 2., ( 26
39 ) P TI P I PVN (1 )P TI ( P TI), : P TI = P( 46.1 C, 50g, 5s) - P(0 C, 200g, 60s) P(25 C, 100g,5s) (2 1) : P( 46.1 C, 50g,5s ) C, N ( 50 g ), 5 s ( 1/ 10mm) ; P( 0 C, 200g,60s)P(25 C, 100g, 5s) (2 1) PTI,, (2 )P I 25 C (1/ 10mm) ( C), : : n ; Ti; P I = Pi A A = T ilg Pi - (Ti) (lg Pi)/ n T i 2 - ( Ti ) 2 / n - 10 (2 2) , 90, T R &B ( C) A PI : PI < - 2, ; PI = ; PI >
40 PI,, 80100, PI , P I , OCT PI , P I (3 )PV N ( 2 3 ) (2 4) : 25 C P 135 C ( mm 2 / s ) lg P - lg PVN = g P 5 (2 3) 25 P 60 ( PaS ) lg P - lg PVN = lg P (2 4) PV N , PVN , PVN PVN 2 3,, 70,, 70, 4.1%, 3% 3. (1 ),,,, ph 28
41 ,,, ( 2 6 ) 2 6 ( 0.1mm ) ( % ) a),,, ; b),, ; c), 2 7, 80 :, 4 5,, ( ) 4, 4 3 ; (, % ) (2 ) : 510mm 5.5% , 1618 h,, 95% :, 10mm, 3min, 5 :,,,,, 4. 29
42 ,, ( ) () ( ) () ( ),,,,,,,, ( ) (25, 1/ 10mm ) 25 ( ) 0 78 > , , 2 7,,,, ( 2 8, 5 3 % 12 % ) , ( T FOT ) ( RT FOT ),,, min,,,,,
43 (1 ),, (), ; (),, ( ) ( ) SE A.B. 25 ( 1/ 10mm ) 25 (cm ) 25 ( 1/ 10mm ) 25 (cm ) , , (cm ) 15 C 5 C ( ) ( % ) ( % ) ( % ) ( cm ) ( ) > > > > > > 150 > > > (2 ),,, 31
44 ,,, 2 9,,,, ( ) (3 ),,, ;,, 2 9, ;, ( S )( t) ( T ) ( ) () S = t.t ( Pa) (2 5) :,,,,, 1s,, = 0 sin( ), 1 (4 ), : C = lg- lg lg (2 6) C, 25, C = 1.0 ; C < 1.0 C,, C,,, C,,
45 2 11 A A A A A A - 60 A - 60 ( 25, 100g, 5s ) ( 0.1 mm ) ( 25, 5 cm/ min) (cm ) ( ) ( ) ( ) ( % ) , 5h ( % ) ( % ) (COC) ( ) : cm, cm, 2 12 AH AH AH - 90 AH - 70 AH - 50 ( 25, 100g, 5 s) ( 0.1mm ) ( 5cm/ min, 15) (cm) ( ) ( ) (COC) ( ) 230 ( ) ( % ) 3 ( 15 ) ( ) ( % ) 99.0 ( % ) ( % ) h ( 25) (cm ) ( 15 ) (cm ) :, 60 ( Pas) 135 ( mm 2 / s), ;,, 15, 2 14 : 33
46 2 13 A L ( R) AL ( R) AL ( M) AL ( M ) AL ( M ) AL ( M ) AL ( M ) AL ( M ) AL ( S ) AL ( S ) AL ( S ) A L ( S ) A L ( S ) A L ( S) C 25.5 < 20 < 20 < 20 ( s ) C > 20 > 15 < 10 < 7 < 3 < > 35 > 30 < 35 < 25 < 17 < 14 < 8 < 5 ( % ) 360 > 45 > 35 < 50 < 35 < 30 < 25 < 20 < 15 < 40 < 35 < 25 < 20 < 15 < 5 ( g, 5s ) ( 0.1 mm ) ( 25, 5cm/ min ) ( cm ) > 60 > 60 > 60 > 60 > 60 > 60 > 60 > 60 ( 50) ( S) < 20 > 20 > > > 45 > 50 ( T OC ) > 30 > 30 > 65 > 65 > 65 > 65 > 65 > 65 > 70 > 70 > 100 > 100 > 120 > 120 ( % ) :, C 1 ( ), 2 ( mm ) 34
47 2 14 A A AH - 90 AH AH - 90 AH A A A A AH A A AH A A T - 5 T - 6 T - 6 T - 7 T - 6 T - 7 T - 7 T - 8 ( ) ( ) ( ) ( ) ( ) A A AH - 90 AH AH - 70 AH - 90 A A A A A A A - 60 A T - 6 T - 7 T - 6 T - 7 T - 7 T - 8 T - 7 T - 8 ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) A - 60 A A A - 60 A A AH - 50 AH - 70 AH - 90 A A - 60 AH - 50 AH - 70 A - 60 A T - 6 T - 7 T - 7 T - 7 T - 8 T - 7 T - 8 T - 9 ( ) ( ) ( ) ( ) ( ) : ; - 10 C ; 0 C- 10 C ; 0 C (1 ) ( 25), ( ), ( ),,, ; (2 ),,,, : (1 )( ), 25,, 60; (2 ), ; (3 ), ; (4 ),,, 35
48 ,,, PI,,, T800 : AK (2 2) T 800 = lg800 - K A = K A (2 7) T1.2 10, 10,5 T 1.2 = lg1.2 - K A = K A, 10 (2 8),,, 2. ( ),,, 1 1 ;, ( ) 2 ( ) 3 ( ) > 30 C 3020 C < 20 C 1 ( ) 2 ( ) 3 ( ) 4 ( ) < - 37 C C C > - 9 C 1 ( ) 2 ( ) 3 ( ) 4 ( ) > 1000mm mm mm < 250 mm
49 2 10 ( ) 37
50 ( )
51 , AH 1 - AH 2 - A H ( C) > < 20 ( C) ( 25 C) 0 < > < > ( 15 C,30 C 5 C) T 800 T C, ( ) ( ) TF OT ( 163 C, 5h ), ( % ) ( 10 C) ( cm ) ( C) 230 ( ) ( % ) 3.0 ( 15 C) ( g/ cm 3 ) A H 1-4 AH 1-3 AH 1-4 AH 1-2 AH 1-3 AH 1-1 AH 2-2 AH 2-1 AH 2-4 AH 2-2 AH 3-2 AH 2-3 SHRP SHRP 5,, SHRP, SHRP, : 1. 39
52 , ( G ) () superpave, : G / sin 1.0kPa,, ;, G / sin 2.2kPa, ;,, G sin 5000kPa 2., :, ; m, 3., 0-36,,, superpave 2 12, 135C < 3Pa s F PF > 230C G * sin> 1. 0kPa (RTFOT ) G * sin> 2. 2kP a ( PAV ) G * sin< 5000kP a 60 s 30600M Pa m > , 60 s S < 3000M Pa m > > 1. 0% 2 12 superpave :,, ;, 40
53 ,, ( 25um), ( ), :, 160 C180 C,,,, ;,,,,,,, 10% ;,, ;,,,,,, :, :,, ( ) ; :,, ( ) ; :,,, ; :,, (OH) (O) ( COO Na) ( ) ( OSO 3 Na) ( SO 3 Na) ( ) RNH + CH 2 CH 2 COO RN + (CH3) 2 CH 2 COO 41
54 2 13,,,,, C1619 ( NOT )C16 (1631), NOT,, 410,,,, : 0.3% 0.8 % 0.3% 0.6 % 0.3% 0.6 % 0.05 % 0.2%,, ( ) : 2 14 ( 1621) ( JSA - 3 ) ( 1631) ( O T ) ( JSA - 2 ) N ( NO T ) N ( AS F ) ( J SA - 1 ) RH - CO L HY ph ASF ASF ASF AS F
55 ph J SA J SA J SA NO T ,,,, ( 2 15a),,,, ( 2 15b),,,,,,,,,,, ( 2 15c),, ( ), 2 15d),,,,,,,,,, 2.,,,,, 43
56 2 15, ;,,,, : (1 ) (, ) ;,, () (2 ),, ( CaCO3 ) HCl, H2 CO3, H2 CO3 CO3 2 -,, :, ;,, ;, ; ( ) 44,,
57 1.,, 1 %,, 30% 70%,, (2 16 ),, ;,,,,, 2. ( ),,,, 0.3% 5%,,,,,, ;,,, 3.,, : 2 16 (1 ):, (2 ),,, 4.,,, PH,, PH, PH,, PH PH,, PH PH, 45
58 5.,,, PH,,,, 30% 70% ,,,, : RC ( ), SBR ( ), SBS ( ), EVA( ) SIS ( ) EEA,, : 1., (2 17 ), (1 ):, ; (2 ) ; (3 ) ; (4 ); (5 ) ,, 3 : (1 ):, ( 0.5mm),, (5000r/ min 12000r/ min),,, (36um ), 46
59 2 20 ( % ) ( % ) C 1619 NO T % 35 % 67 % 70 % , 0.5 % ;, J SA - 1 J SA - 2 J SA - 2 J SA HCl FeCl J SA %,, = ( % ) 47
60 (2 ) :, r/ min,, (3 ):,,,,,, ;,,,,,,,,, 120 C 140 C, 60 C70 C, 80 C : ( ),,,,,,, 10 : ( T0651 ), ( T0652 ), ( T0653), ( T0654 ), ( T0655 ), ( T0656 ), ( T0657 ), ( T0658 ), ( T0659), 2 21, ( JTJ05293),, BS434 ( 9984 ), A K, 14,,, 4070 K170 70%, : P B, C A, 13 PC1,, BA2,
61 2 21 ( T 0651) ( T 0652) ( T0653 ) ( T 0659) ( T 0655) ( T 0656) ( T 0657) ( T 0665 ) ( T0654 ),,,,,,,,, 2 22 PC - 1 PA - 1 PC - 2 PA - 2 PC - 3 PA - 3 BC - 1 BA - 1 BC - 2 BA - 2 BC - 3 BA - 3 ( % ) 0.3 ( + )/ ( - ) C 25.3 ( S ) E ( % ) ( 100g, 25 C, 5 s) (0.1mm ) ( 25 C) ( % ) 80 ( ) ( % ) d ( % ) 1d ( % ), 2/ , 1.18 mm ( % ) - 5 ( - 5 C) 5 1 :, C C 3 mm, E C ; 5 d, 1d ; PC PA BC BA ; BA3 55 % 49
62 :,,,,,,,, () SMA 40, 50, 2 18, : : : : : SBR C R EPDM : SBS SI S : PE E VA AP P P VCEP OXY ( ) : ( ) ( ) : : 2 18,,, (2 23 ) : : ( NR ) ( SBR ) ( CR ) ( BR ) ( EPDM ); :, ( SBS), ( SIS) ; :, ( PE) ( EVA)(APP) ( PVC) ;, ( EP ) 2 23 ( NR) ( SBR ) ( CR ) ( ABR) ( IIR ) ( BR ) ( IR) ( S IR) - - ( SBS ) - - ( SIS ) 50
63 ( EVA ) ( PE) ( EPS ) ( PP ) ( EE A) ( AP P ) ( EP) ( % ) SBS SBR EV A PE ( ) 2.0 ( ) ( ) 3.0 ( ) 3.0 ( ) ( ) ( ) ( ) 5.0 ( ) ( ) 2.0 ( ) 3.0 ( ) 1.0 ( ) 3.0 ( ) 5.5 ( PE ) 4.0 ( PE ) 3.0 ( PE ) ( PE) 5.5 ( PE ) ( PE) 6.0 ( PE ) ( PE) ( ) ( E VA) 2 24, SBS SBR EVA P E, 2 19, SBS SB,, , 7%, SBS 90, 47 %,, SBS ,,,,
64 2 25 SBS SIS E VA PE 0 + :+,0, 2 26 SBS ( ) SBS ( ) E VA PE, SBS PE EVA,, 5 C, SBS E VA PE
65 , SBS,, PE EVA ; PE, SBS ; EVA PE, P E, SBS; SBS,, :, ;, ;,, 1.,, SBS PE EVA ;,, SBS SBR,,,, SBS, ( 2 27) 2 27 SBS E VA PE 2.,,,, SBS SBR ;,,, SBS PEEVA, (SBS + P E) 3.,,,,,,, ;,,,,, SBR, SBS, 4. SBS, ;, SBSPE EVA,,, 53
66 : ( ) : SB R : SBS : SBS PE EVA AP P : :,,,,,,,,,,, :,,,, ( ) LG8,, RF NOVOPHALT,, :,, :,,, (SBS), 5., : ; ( ) ; 4cm, 23m, kg/ m 3, 5.2% ( 6% ), 120t, 2300t, 2 28,,, 110 / t, 2 28, SBR, EVA,, SBS PE,, 54
67 SBS PE SBS + PE SBR E VA ( ) 4.5 % 6 % 3 % + 3 % 5 % ( ) 5 % ( / t) / ( / t ) ( / t ) ( / t ) ( / t ) ( / k m) SBS SBR EVA PE,, 1. SBS, SBS 40%,, (1 ) SBS SBS 1995, SH/ T SBS, : PB PS ( 2 22 ), SBS SBS, 2 22 SBS 55
68 , PS, SBS, PB,, PS,,,, SBS,, SBS Phillips solprene( )shell carifler ( ) SBS SBS, SBS SBS; SBS,,, SBS, SBS,,, ;,, SBS S/ B (PS / PB ) 3/ 7, SBS,,,, SBS,, SBS,, SBS, :, SBS,,, 5%, S/ B, SBS SBS, 300% SBS,,,, (2 ) SBS SBS,, (2 29 )SBS : ; 160 C,, 90,,, ;,, ;, 2. PE (1 ) PE PE,, g/ cm 3, (55% 65 % ), ( MZ = ),, ( PE) 56
69 ,,,,,, ; 5% (2 ),,,,,,,,,,,,,, (3 ) PE PE (2 29 ): SBS PE EVA % SBS 5 % PE 5 % E VA ( 25 C) 1/ 1 0m m , C C, cm > 200 > , C , C C, % PI (10 C ) ( MPa) , Nm , % , % C, cm C 60 C, T800 ; T1.2, 5 C, (25 C) ; PI PI, ;, ; 3. SBR SBR,,, 57
70 , :,,,,,,,, ; (2 30 ) :,,, ( 25 C ), 5 C,, ;, ;,, ; ; SBR C 25 C 15 C ( mm ) ( ) 25 C, Ncm 95 C 60 C A % SBR EVA (1 ) EVA EVA, EVA, ;,,,, EVA 5% 60 % ( ), EVA, EVA 1% 5% ( ),, EVA, EVA, VA ( ) MI( ) EVA,, VA MI ( )EVA ;, VA MI,, MI( ) VA( ) EVA EVA (2 ) EVA EVA 2 29, : 58
71 ,, ; ; 5. PE,,,, SBS SBR PE, SBS SBR PE, SBS SBR, SBS P E,, SBS PE SBS SBS PE,, SBS PE ;, P E 2 31,, ( SBS + PE) SBS, SBS + PE SBR + PE,, SBS SBS + PE 2 31 ( ) 6 % SBS 3 % SBS + 3 % PE 15 C dm m C dm m C dm m C cm C cm C P I C C ( 25 C) % 20 > % TFO T (25 C ) % C ( 5 C) cm ,,, 59
72 ,, 60, F.S.,, 1986 C.L.,,,,,, 15% 25%,,,, ( 0.5 % 1.0% ), ( ),,, : ( ),,,,,,,,, ( ), 1.,, SBR,,,,,,,,,,, : (1 ),,,,,,, AH , AH - 90, AH - 90, AH (2 ),
73 AASHTOAGCARTBA ( 1991 ) 2 32 SBS SBR PE, E VA I - A I - B I - C I - D II - A II - B I I - C III - A I II - B II I - C III - D III - E 25 C, 100g, 5s min ( 0.1 mm) max C, 200g, 60 s min C, 5 cm/ min (cm ) min C( p) min C(cst) min 150 max T R &B ( C) min ( C) max ( % ) min , ( C) max C( cmkg) min C( cm kg) min RTF OT TFO T ( % ) max C( % ) min C, 200g, 60 s min C( p) max C( cm ) min C( cmkg) min C( cmkg) min
74 AASHTOAGCARTBA ( 1991 ) 2 33 SBS SBR PE, E VA I - A I - B I - C I - D II - A II - B I I - C III - A I II - B II I - C III - D III - E 25 C, 100g, 5s min ( 0.1 mm) max C, 200g, 60 s min C, 5 cm/ min (cm ) min C( p) min C(cst) min 150 max T R &B ( C) min ( C) max ( % ) min , ( C) max 2.2 ( in lbs.) min (inlbs.) min RT EO T TE OT ( % ) max C( % ) min C, 200g, 60 s min C( p) max C( cm ) min 25 8 ( in lbs.) min 110 (inlbs.) min 75 62
75 (3 ) ( SHRP) SHRP,,, ( JTJ03698),,, T800 T1.2 2.,,,,,, ( ) AASHTO , 2 37 ( 190 P37 ) 2 34 I I I ( ) 25 C ( 0.1 mm) > 50 > 40 > 40 > 40 > 40 ( C) > 80 > 68 > 75 7 C ( cm ) > C ( cm ) > 30 > 50 > 30 > 50 ( C) > 260 > 260 > 260 > 260 > 260 T FO T ( % ) < 0.6 > 0.6 > 0.6 ( % ) > 55 > 65 > 65 > 65 > 65 ( C) < - 12 ( Nm ) > 5 > 8 > 20 > 16 > 20 ( Nm ) > 2.5 > 4 > 15 > 8 > 15 ( 15 C) ( g/ cm 3 ) 6 0 C ( 104 Pas) > 2.00 > 0.15 > 0.30 ( C) ( C) ( % ) < 5 63
76 ( P mmb) C 0. 1 mm C C C cm C cm C % , C 2 RTF OT % % % % 95 C ( BMV ARS17/ 91 T LP MB) 2 36 PmBA P mbb PmBC 80 A 65A 45A 80B 65 B 45B 65 C 45C 25 C, 100g, 5 s mm T R &B C C C cm C cm C cm C g/ cm C 200 % 50, C 2.0 % 1.00 C 6.5 C
77 % PmBA P mbb PmBC 80 A 65A 45A 80B 65 B 45B 65 C 45C 40 % 10 7 C cm C cm C cm % C, 100g, 5 s( 0.1 mm ) SBS( I) SBR ( II ) E VA PE( III ) I - A I - B I - C I - D II - A II - B II - C II I - A II I - B III - C III - D PI [ 1] C, 5 cm/ min (cm ) T R &B ( C) C ( Pas ) [ 2] 3 ( C) ( % ) , ( C) [ 3] C ( % ) ( Nm ) ( Nm ) RTF OT [ 4 ] ( % ) C ( % ) [ 5] C ( cm ) : P I 15 C 25 C 30 C, lgp = A T + k, A, PI = A, R A 135 C ( JTJ052 ) ( ),,, 60 C,, ( RTF OT ) ; ( TFO T ),,,, ; : (1 ), AS TM 65
78 (2 ) SBS SBR EVA PE,, (3 ), PI - 1.0, - 1.0,,, (4 ),,,,,, A B C D A D,,, : SBS 5 C, SBR 5 C EVA PE, (5)( ) (6), :,,, ; ( );, SBS, SBS 3% 5%, 3% 4%, 5% ; EVA PE, EVA PE 4% 6%, 4% 5%, 6%,, 15 C 25 C 30 C, PI, 25 C, 2 37,,,, ;,,,,,,,,, (700 C ) (450 C700 C ), 66
79 ,,,,,,,,,, 10% 15%,, 10 C,,,,,,,, : (1 ),,,,,,,, (2 ),, (3 ),, ( ), (, ),, : (1 ),,, ( ),, (2 ),,,,,, (3 ),,, : 170 C 270 C 300 C (4 ) 67
80 ,,,,,,,,,, 2 38 ( JTJ03294) 2 38 T - 1 T - 2 T - 3 T - 4 T - 5 T - 6 T - 7 T - 8 T - 9 C 30, ( s ) C 30, C 60, C 60, ( % ) 170 C C C C ( C ) ( ) ( % ) ( % ) ( % ) ( % ) :, C ( C), ( mm ) 90%,,,,,,,,,, 20, 20 40, 15, 58,,,,,,,,,,,,,, 68
81 2.36mm, 2.36mm, 0.075mm ( ) 1.,,, 2.,,, ( % ) ( % ) ( t/ m 3 ) ( % ) ( % ) 12 - ( % ) < 0.075mm ( % ) 1 1 ( % ) 5 5 ( BP N ) 42 ( % ) 28 ( % ) : ;, kg/ m 3, 3 %, ;,,, ; 3 %, 2 % ;,, 69
82 1., 25%,, 1216mm 150mm, 10min 400kN, 3mm,, mm, < 2.36mm 2.,,,,, 3.,,,,,,,,,, :, ;,,, ;,, 1% 2%,,,,, 1.5% 2%, 3% 4 %, 4.,,,,,, SiO2 SiO2 65%, ; SiO2 52 %, ; SiO2 52 % 65 %, ;, : 70
83 (1 ), 5% 35%, 53 ; (2 ), 20% 85 %, 31,, : 2%, 2 % 4% ; ; 0.3% 0.4%,,,,,,,, 3 3,, mm,, ( ) mm,, 1. ( ), 2., 3., ( ),, 15% 4. 2%,, 5. 60% ( ), 0.075mm3%
84 2 40 ( t/ m 3 ) ( > 0.3mm ) ( % ) 12 - ( % ) : ;, 0.075mm ( ), 3 %, 5 % mm,, :,,, ,,,,,,,,,,,, 2. : (1 ) (2 ) (3 ) ( ) (4 ) (5 ) (6 ) (7 ) ( ),,,, 72
85 ,,,, ( t/ m 3 ) ( % ) 1 1 < 0.6mm ( % ) < 0.15mm ( % ) < 0.075mm ( % ) < 1, 10 % 20%, 4,, ;,, 50 %, 4 73
86 1. : ;,,, (),, 10%, ; 10%, 3 % 6% I,, 4% 10%,, :, 4.75mm31.5mm(, ) ;, 4.75mm19mm ;, 4.75mm13.2mm ;, 4.75mm LH, AC ( mm ) ( mm ) - AM LS AC - 30 AM L H - 40 LH - 35 LS - 40 LS AC - 25 AM L H - 30 LS AC - 20 AM L H - 25 LS AC - 16 AM L H - 20 LS
87 ( mm ) ( mm ) AC - 13 AM L H - 15 LS AC - 10 AM L H - 10 LS AC - 5 AM L H - 5 LS AK LK AK LK ,, 2. : (1 ), 30 % 40%,,,,,,, (2 ),,,,,,, (3 ),, ,,, ( ),,,,,,,, 75
88 ,,, 10mm, (cm ) AC - 13 AC - 16 AC - 13 AC - 16 AC - 13 AM - 13 AC AC - 20 AC AC - 20 AC - 20 AM AC - 25 AC - 25 AC AC - 30 AC - 30 AC - 30 AM AM - 25 AM - 30 AM - 25 AM - 30 AM - 25 AM AM - 40 AM - 40 AK - 13A AK - 13A AK - 13A AK - 13B AK - 16A AK - 13B AK - 16A AK - 16B AK - 16B AK - 16A 1.,,,, 3 2,, : c + tg (3 1) :, : c ; ; 3 2 ( tg) (c), c, R r 2. (1 ), :, 76
89 , ( ) ( ),,,,,, ( ), (2 ),.A.,,,,,, ;,,, (3 3) 3 3, 77
90 ,, ( ),,,, ( 0.02mm ) ( ),,,,,,, 3. (1 ),,,,,,,, ( 3 4 ),, ( VMA) (2 ) 3 4,,,,,,,, ( 3 5) (3 ) ; (4 ), 78
91 3 5 R20; R50 4. : ;,,,, : (1 ), ; (2 ) ; (3 ); (4) :,, ;, ; ( ), ( ), ( ), ( ) PA1 0.4 % , 85 % AST 0.3 % 4 BA3 0.4 %, ,,,,, 2h 2 %, 24h 20%, 48h 30 %, 72h 34%, 79
92 ,,,,,,, ( ), ( ),, : ; ;, ;,,,,,, ,, S ( 2s)E 3 4 ( ) ( MPa) ( ) S( M Pa) E ( M Pa) ,,,, 1. :, ;,,,, ( ),, 80
93 , 90% mm 1. ; 1. ( 1. ; 2. ; ) ; ; 2. ( 3. ; 2. ; 2. ( ) ; 4. ; ; 5. ; ( ) ; ) ; ( ) 2. : (1 ),,, ( % ) ( % ) ( ) ( M Pa) (2 ), :, ;,,,,,,, % 17.00%, ( 2% ), (3 ), ( Dm ax 1/ 2 Dm ax ),, 60%,, ( VMA), (4 ) 81
94 , 1% 3% 3.,,,,,,, :,,,,,, SHRP, (1 ) 300mm300mm50mm,,,, RP DS(1mm ) ( ) ( % ) ( cm ) h h h ( mm ) DS ( mm ) DS ( mm) DS :h 82 :, DS,
95 ; h DS,, h, DS DS, 1.5%, DS 45 ;, ; (2 ) SHRP,,, / () ( ) ( ),,,,, 3 9,, C, 3 9 ( ) ( ) ( ) 3 6, 15cm, ( Pa) 5cm ( Pa) 54.6% ;,, 9cm,, 10MPa, 15cm 7.8%, 12cm,,, Pa, 15cm 35.3%,, 12cm,,,, (100 kpa), (100kPa),,, (1 ),,,,, 83
96 , ( ) (2 ) :,, ,
97 ,,,,,,,,,,,,,, 30mm 35mm 250mm, 0, 1MPa ( 0 ), 1h,, t1 t2 1 2, sp eed, J2 J1 spee d = 1-2 = J 1 - J2 t1 t1 - t2 - t2 (3 2) 3 10,, (cm ) T 1.2 ( ) ( 1/ s/ kpa) AH AH A A A A A , 0.5mm0.75mm, 50,,,,, 85
98 ,,,, : ( < 5cm ),,, ; ( > 15cm ),,,,, 3 8,, 3 8, % % ( ) (1 ), ( ) (3 9), (2 ),,,,, (3 ), 3 10, 1% (100 % ),,, (4 ),,, 86
99 3 9 (5 ),,, 3 11 (6 ),, (3 12 ),, ( 15cm),,,, 3 10 ( 5cm),,,,, (80100 ),,,,,,,,,,, 35,, 87
100 135 4h,, 85 5d, (1 ),, (2), 21 22kg/ m 2, h5min,, 4h, 2. (1 ) :,,,, (2 )16h, (3 ), 853, 5d( h), (4 )5d, 16h,, 88 (1 ):,
101 ,, (2 ):,, (3 ): ( ),,,, 3% 6%,,,, ;,,,,,,,,,, (4 ):, 0.5%,,, (5 ):,,,, ;, ;,,,, ;,,,, (1 ),,,,,,,,,,, (2 ),,,,,,, ;,,,, ;,,,,
102 3 12 > 15cm ; 5cm,, < 0.15mm,,,, 3 13 ( JT J03294 ) 3 13 AC - 13 AC - 16 AC - 13 AC - 16 AC - 13 AC - 16 AM - 13 AC - 5 AC - 10 AM - 5 AM - 10 AC - 20 AC - 20 AC - 25 AC - 25 AC - 30 AC - 20 AC - 25 AC - 30 AC - 20 AC - 25 AC - 30 AM - 25 AM - 30 AC - 13 AC - 20 AC - 25 AC - 25 AM - 25 AM - 30 AM - 40 AC - 25 AC - 30 AC - 30 L H - 15 L H - 20 L H - 25 L H - 25 L H - 30 L H - 30 L H - 15 L H - 20 L H - 30 L H - 15 L H - 20 L H - 25 LS - 15 L H - 5 L H - 10 L H - 15 LS - 30 L H - 30 LS - 5 LS - 10 LS - 30 L H - 35 L H - 40 L H - 35 L H - 40 L H - 30 L H - 35 AM - 30 AM - 35 LS - 35 LS - 40 L H - 35 LS - 30 LS - 35 LS - 40 LS - 35 LS - 40 LS
103 : (1 ), (2 ), I, (3 ),, I (4 ),, (5 ) 1/ 2, 2/ 3 (6 )I 1. (1 ),,,,,,,, :,,, (), 3 13 a b (3 13 a),,,,,,, 3 13 (3 13 b),,,,,,,,, 91
104 ,,, ( ),,, (3 13 d ),,,,, (2 ), ( JTT03294 ) ( ) , : a) NO.4 NO.16, ; b),, 30%, 15% 20%, 20 % 25 % c),, 5% 7%, 1.5% 2%, 2%, a) n, A.N.Tabol (), Px = 100( d/ D) n (3 3) : Px ( )d ; d( ) ( mm ) ; D ( mm ) N = 0.50, ( Fullers), n = , n = , n = 0.45, b) i, Px = 100 i x (3 4) 1/ 2, d D : d = D/ 2 X, X, : X = 3.32log( D/ d ) (3 5) (3 4) i, d = D, 100%, d = D/ 2, 100i, d = D/ 4, 100i 2, n, i = 0.5 n, i = ; i > 0.8, ; i < 0.7, ; i = 0.75 c) k, 92
105 ( ) 3 14 (, mm) ( % ) AC 30I II AC 25I II AC 20I II AC 16I II AC 13I II AC 10I II AC 5I AM AM AM AM AM AM AM AK 13A AK 13B AK
106 ( ) 3 15 (, mm) ( % ) L H 40I L H 40I I L H 35I L H 35I I L H 30I L H 30I I L H 25I L H 25I I L H 20I L H 20I I L H15 I L H 15I I L H 10I L H 10I I L H LS LS LS LS LS LS LS LS LK 15A L K 15B L K
107 ( ASTMD ) 3 16 D max ( mm ) ( mm ) ( % ) ( % ) in 1 ( 1/ 2 )in 1in 3/ 4in 1/ 2in 3/ 8in NO.4 N in 1 ( 1/ 2 )in 1in 3/ 4in 1/ 2in 1/ 8in NO I 9.5 I I : 1in = 2.54 cm 95
108 3 17 (cm ) D max ( mm ) ( mm) ( % ) ( % )
109 n = 3.32log( D/ ) (3 6) PX = 100(1 - kx - 1 k n - 1 ) (3 7) X = 3.32log( D/ dx ) (3 8) k = , k = 0.7, k = 0.75, k > 0.8,,, 2% 5%,,,,,,, 15% 22% ;,,,,,,,, 10 %,,,,, , ( GB )11.2 (3 ) SUP ERPAVE SUPERPAVE, (10%, ),, ( 2.36mm ) (0.075mm ) ; 0.3mm,, VMA,,, ( mm ) ( mm ) ( % ) ( 1 )
110 3 19 ( mm) ( mm) ( / ) ( % ) / / / / / / / / / / / / / / / / / / / / / / / / / / 18.7,, : I, II,,,, SU PERPAVE,,, < 0.074mm , 90100;, ; 0.075mm, , 3 20 :,, LH20I LH20II, LH20I,,, ; LH20II,,,,,, LH20I, 3 21LH20I LH20II LH20I( 3 14) ASTM
111 3 20 ( mm ) (, mm) ( % ) (2 4 ) (2 4 ) (2 5 ) (2 5 ) (3 5 ) (3 6 ) : 1,
112 (GB ), : 3 21 (, mm ) ( % ) ( mm ) ( % ) a), I, b),, AS TM, AS TM, ; c)gb , 5mm, 5mm I,, ( 3 22) 3 22 (, mm ) ( % ) / / / / / 24 (4 ),,,,,,, C,, :, 3 15a),,, ( ),,, 3 15b) 3 15b ),,, : ( A B ), A B ( a = a ), ( ) 100
113 3 15 : (B C ), : ( C D ), ( b = b ),,,,,,,,,,, (5 ), 0.075mm 2.36mm 4.75mm ;, (), (),,,, ( ) 100%,,,,, 2. (1 ),, ( ), 0.5 % 56, 4,, (2 ), (3 ), 3 23 ( GB )
114 3 23 ( ) ( kn) I > 7.5 > 5.0 > 3.0 I I > 5.0 > 4.0 ( 0.1 mm ) I I I ( % ) I I I > 10 > 10 ( % ) I I I ( % ) I > 75 > 75 > 75 I I > 70 > 70 : 1kN ; I 2 % 6 % ; ( VMA) ; ( mm ) VMA ( % ) ,, ; (4 ),,,,, : 3 24 ( E AL < 10 4 ) ( 10 4 < E AL < 10 6 ) ( E AL > 10 6 ) , 3336 (2300 a ) 5338 (2300 a ) 8006( 3400 a ) ( N) ( 2224 b ) ( 3336 b ) ( 6675 b ) ( mm ) 2 4 (2 5 ) 2 4 (2 4 ) ( 24 ) ( % ) 3 5 (3 5 ) 3 5 (3 5 ) 3 5 (3 5 ) ( ) ( 38 ) ( 38 ) ( 38 ) : a 1981, b
115 / 13 ( 13 ) (13 ) 20/ 13F 13 F 13F 13F 13 C 75 B ( % ) ( % ) ( % ) ( kg) > 500 > 500 > 750 > 500 > 350 > 500 > mm : ( 750kg ) C 75 ;, 75 % I ; I II I ; 2% I II ; a1, a2, ( )a3, OAC1 OAC1 = ( a1 + a2 + a3 )/ 3 (3 9) 3 20 OACmin OACm a x, : OAC2 = ( OACmin + OACm ax )/ 2 ( 3 10) OAC1 OAC2 OAC,, ; a) OAC1 OAC2 (OAC), b),, OAC2 OACmin, OAC2 0.5 % c), OAC2 OACm a x, OAC2 0.3 % 3.,,, (OAC), 600.7M Pa,, 800 / mm, 600 / min,, ( OAC ) ( OAC1 OAC2 ), OAC OAC1 OAC2,, OAC 103
116 3 26,, / 800 / mm 500 / mm / 1000 / mm 800 / mm / 1200 / mm 1000 / mm / / mm 4., ( 251), 48h,,, 97.3kPa(730mmhg), 15min,,,, 15min, ( ) 48h,, 3 20,, OAC OAC1 OAC2, OAC OAC1 OAC2,, OAC, ( ),,, ( ) > < 20 ( / mm ) < > ( ) (, 1M Pa, 1/ S/ M Pa) ( mm ) > < 250, , ( % ) , ( % )
117 : , ( SMA) 1. SMA( stone mortar asphalt ), 60 splittmastixasphalt,, 90, SMA, SMA SMA, 1997 SMA 100 SMA SMA, PE SBS 1997, SMA, SBS SMA, :,, 90% SMA 4mm, 25% SMA,, SMA,,,, SMA,, 5 SMA,, SMA 40% SMA,, 2. SMA SMA : ( ), 2.36mm, SMA 4.75mm ;, (1 ), 16mm19mm, 25mm,, 4.75mm 25% 28%,, 105
118 ( % ) AAS H TO 96 < AST M 479 < 20 < 5 AAS H TO 85 < 2 ( 5 ) AAS H TO 104 < 15 < > 100 > ( % ) ( 5 ) AASH T O 7104 < 15 < 20 AASH T O TP33 > 45 AAS H TO 789 < 25 AAS H TO 790 (2 )0.075mm 8% 13%, 0.02mm 20%,, 4 (3 ) SMA, SMA 5.0% 6.5%, SMA 5.5% 7.0 % 0.3%, 0.6%, (4 ) SMA,, ( ), 6mm, 0.3% 0.4%, 10% SBS, 5 % 8% ( ) ARBOCEL221 TECH NOCEL VIATOP ARBOCEL 228/ 1 : % 80% PH m 250 ( % ) 0.3%
119 3. SMA 70% 20% ( 11)10%, 2mm 70 % 80 %,2mm0.09mm 12% 17%, 0.09mm 8% 13% SMA ( 1995 )SMA 3 30 SMA ( mm ) ( % ) ( B65) ( % ) SMA 3 31 ( mm) ( % ) mm 14 mm SMA , 30% 4.75mm,20% 2.36mm, 10% 0.075mm, 1994 SMA (3 32) SMA 4.75mm 30 %,, ( VMA), SMA AASHTO SMA (, T27 T11) ( % ) ( ) < 3 : SMA, 20mm, 11mm16mm, SMA, 19mm26.5mm 3 33 SMASMA, SMA (4.25mm, 2.36mm) SMA SMA SMA 3 33 ( mm ) ( % ) ( % ) SMA SMA
120 4. SMA SMA,,, SMA ( VMA), AI( ) SMA : (1 ) SMA ; (2 ); (3 ) VMA ; (4 ) OAC, ; (5 ) SMA 3 16 VCA DR C 4 75 mm 22 % 4 75 mm 25% 475 mm 28%, VMAVCA,, 3 16 SMA (1 ) 3 32, 4.75mm, 108
121 :22% 25 % 28%,,0.75mm 10%, VMA, VMA 17 %, Gsb, : Gsb = P1 G1 + P 2 G P 3 : P1 P2 P3 Pn, 100; G3 + + P n G1 G2 G3 Gn (2 )VCADR C Gn ( 3 11) VCA ( ) VCAD RC ASTM T19 ASTM C29 (3 ) 2.75, 6.0 % 6.5 %, 2.75, (4 ), VMA VCA,, 4, , 1 ( AASHTO T209 ), 3 AASHTO T245 50, 100 AASMTO T166 Gmb, AASHTO T209 Gm m, W, VMA VCAVFA VV = ( 1 - Gmb Gmm )100 ( 3 12) VCA = ( 1 - G mb PC A )100 ( 3 13) Gca VMA = ( 1 - G mb Ps ) 100 ( 3 14) Gsb VMA - VV VFA = 100 ( 3 15) VMA : Ps( % ) ; PC A, 4.75mm ( % ) ; Gsb ( % ) ; Gca ( % ), VCA < VCADR CVMA 17%, 4.75mm (5 ), Va,,, Va Va 3% 4%, 4%, 3.5%, 6 % 2.75, 109
122 6% 3, 4, 12,,, SMA 3 34 SU PERP AVE % > 6 + > 6 + % VM A % > 17 > 17 VCA % < VCA DRC < VCA DRC N > 6.2 mm 24 TSR % > 70 > 70 ( ) % < 0.30 < 0.30 : + > 2.75 (6 ) SMA, 0.075mm, SMA, SHRP ( ), PG, 3 35 SMA 3 35 DSR, G / sin kpa > 5 R TFO T DSR, G / sin kpa > 11 PAV BB R, MPa < 1500 (7 ) SMA SMA TSR,,,, 5. SMA SMA, 6. SMA (1 ) SMA 4cm 16mm SMA16, AH90, 4% PE 2 % SBS, SMA 0.4 %, 6.0%,
123 SMA 3 36 ( mm ) % (2 ) SMA 6cm, 7cm, AC25I, 8cm AC25I, AH90, 3% PE 3% SBS,,, VIATOP66, 0.3%,, 66%, 33 % 3 37 SMA 3 37 ( mm ) % ( % ) ( % ) SMA (0.7MPa, 60) 2953 / mm, 6.5 %,, 6.3% (3 ) SMA 4cm, 6cmAC25I, 8cmAC25II SMA ( )90 ( ), 4% P E + 2% SBS 5% P E + 1% SBS, 0.4%, 3 38 SMA ( mm ) ( % ) (4 ) SMA 4cm, SBS Caribit, 6.0 %, 0.3%,, 21, 3.3%, 6.93kN, 2.85mm( 3 39) 3 39 ( mm) (5 ) SMA 4cm, SBS Caribit, 6.5%, 3.36 %, 0.3%, 6.4kN, 4.65mm 2.534kg/ cm 3, / 111
124 mm, 3 40 SMA 3 40 ( mm) SMA ( FHWA) SMA, SMA, :, 90 % 30 ; 65 % SMA, 4.75mm 65% 75 %, 50 % 60% 4.75mm 72% 80% ; 65% SMA 0.075mm 9% 11%, 50% 0.075mm 8% 10% ; 90% SMA VMA 15% 30%, VMA, 1996 VMA 19.2 % ; 65% ( ) 6.0% ; 30 % SMA 7 %,30% SMA 5%, 5% 7% ; SMA,, :,,,, 90% 4mm, 65% 2mmSMA ( 6mm) 4.75mm 1. (DGFC),, 15% 30%, : (1 ) : ; ;,,,, 67db( A) 34db (A), 3 23db( A), 5db( A), 20 %, ( 5.3% ),, 020mm 45.5db(A) (2 ) 112
125 ( ),,,, ( 3, 11.5 ) (3 ),,,,40mm 8mm : (1 ), 5, 25% (2 ),, 2. : ( 1) ; ( 2), ; (3 ); ( 4) : (1 ) 3 41 SMA, 2.36mm 9.5mm, 20%,, 4.75mm 75%, 2% 5%, ( ), ( 60/ 70), ( mm ) ( % ) (2 ) 113
126 ,, (3 ),,,, 25 % (3 17 ) 3 17,, 1h,,,, (3 18 ) 4,, 300, ( ) (3 17), 114
127 ( ) 491 4,, 12h,, ( ) 300,, 3. (1 ) 3 18, Pavebond Special 11, 3% (2 ) ARB, 2% 10% 15% 20% ARB ( ), : a) (SBS), 4.0% 5% ; b) ( ), 5.5% 6.5%, EVA 80/ 100,, ( SAC) 1. ( SAC),,, 4.75mm()5mm() LH20I, 3 % 6%,,, 0.3mm LH20II,,, 6 % 10%,,,,,,,,,,,, ( SAC)
128 , 3 42 LH 20 II, (10mm 5mm 2.5mm) LH20II, ( 0.3mm 0. 15mm 0.075mm ) LH20I ( mm) L H 20I L H20II SAC (1 )0.5mm, LH20I 5%, (2 )LH20I ( 5mm 42.5 % ) ( 5mm 59% ) 50, , ( SAC20) LH20I ( 1) 248km, SAC16, 3 43, 3 44, 3 45 ( mm) ( % ) SAC SAC ( mm ) ( % )
129 SAC ( ) / ( kn) ( 0.1 mm ) ( % ) ( % ) ( % ) ,, 200m ( ),,, , 0.70mm, 1.06mm, 0.84mm0.92mm 3 46 ( mm ) ( mm) ( mm ) ( % ) , 200,,, 3 47,, 3 47 ( % ) (2 ) 83.5km, 3 43, 3 48, 117
130 3 49 SAC ( mm ) ( % ) ( % ) SAC16 (22 ) 3 49 ( kn ) (0.1mm ) (g/ cm 3 ) ( % ) ( % ) ( % ) ,,,,,,,,,,,,, 2.,,,, 10 6 Pas, 40 ( 1/ 10mm) ( ), ( 3 20):,,,,,, :,, ( ) () (, 10 % 18 % ) ; 118 (0.41.2, 1.5 ) ; 1.5 ; :, Pa s ; ;
131 ,, (25 ) ( Pas ) 25 ( % ) ( 10-3 N/ m ) ( / ) < , 3 52, 3 53 ( ) 3 51 L M H 60( Pa.s ) AST M D ( ) AST M D92 72 > 177 > 177 > 177 AST M ( ) D16061 > 149 > 149 > % > 191 > 191 > % > 210 > 210 > 210 ( N/ P) AST M D > 70.5 > 0.5 > 0.5 AST M D ( N + A1)/ ( P + A2 ) AST M D70 72, L = 46, M = 88, H =
132 3 52 ( % ) ( % ) ( % ) C 5 60 ( S ) 5 13.( % ) (160 h) ( ) > 190 > Pas (25) ( % ) ( 10-3 N/ m ) / < < < < 3 3. (1 ) : ; ;, ;, ;, : ;,, ; ; ;, (2 ) : P = G 0 100% ( 3 16) GR : P ( % ) ; G0 ; GR, ( 30 % 40 % ) ; 120
133 , ( 50 % 80 % ) ;, ;,,, ;, (3 ), 0.5Pas ; Pas, : X ; 0 ; b ; k log k = X a log b + (1 - X ) a log 0 ( 3 17) F 1 F 2 F 3 F 4 (4 ),, : Pb, 1/ 10mm; log Pb = 1 X a [log Pk - (1 - X ) a (log P0 - A ) - A] + A ( 3 18) Pk, 1/ 10mm; P0 1/ 10mm; X, ; A, A = X : X; i R( % ) ; i0 ; P ( % ) X = i R - i0 P F 5 F 6 F 7 F 8 (5 ) ir,,, ; (6 ),, : a) PR = Pm (1 - V ) 1 + ir ( Pm - 1 ) ( 3 19) 121
134 : P R, g/ cm 3 ; Pm, g/ cm 3 ; ir, % ; V, % b) : Gk, g; Pk, g/ cm 3 ; V, cm 3 c) : G0, g; P, % d) Gk = Pk V ( 3 20) G0 = GRP 1 - i R 1 - i0 ( 3 21) abc, a, bc e) Gb = GR [ ir : Gb gr : gb = Gk ( 1 - ir ) b ( 3 22) gc = Gk ( 1 - ir ) c ( 3 23) - Pi0 1 - i R 1 - i0 gr = G0i0 X 1 - X : X,, ] ( 3 24) ( 3 25),, : ib = ir : ib, % ; - Pi0( 1 - ir ) ( 3 26) 1 - i0 ir,, % ; P, % ; i0, % 122
135 ,,,, , t/ h 40100t/ h t/ h 400t/ h 123
136 ,,,,,, 4 2,,,, ( ) 1.,,,,, :, ( 45, 4 ) 45, ( ),,,,, ; 2 ; 3 ; 4 ; 5 ; 6 ; 7 ; 8 ; 9 ; 10 ; 11,,,,, :,,,,,,, 124
137 2., :,,,,,, ( ) () ( ) ( ),, ; 2 ; 3 ; 4 ; 5 ; 6 ; 7 ; 8 ; 9 ; 10 ; 11,,,,,,,,, 30% 40%,,, 3.,60,,
138 :,,,,,,, 70,, ( ) () ( ) ( ),,, ; 2 ; 3 ; 4 ; 5 ; 6 ; 7 ; 8 ; 9 ( ) () ( ) ( ),,, 4 7, :, 126
139 ,, :,,, Q( t) 1. Q = ngj K b ( t/ h) ( 4 1) 1000 : Gj ( kg ) ; n; Kb, Kb = : n = : t1 ( min ) ; t2 ( min) ; t3 ( min) 2. Q = : GL ( kg) ; 60 GL Kb t1 + t2 + t3 t() ( min ) ( 4 2) ( t/ h) ( 4 3) ( ) = m/ s, :, min;, 1.53min,, = m/ s,, (),,, 10%,,,, ( ),, 1, 1/ 3 10 (10 ), 10,,,,, 400t, t/ h 300t/ h, 200t/ h 127
140 ,,,,, 1.,,,,,, 2h, 7 m,,,, 4 2 ( t/ h ) ( ) ( kg) 4 2 ( m 2 ) ,,, ( ),, 35d,,,, 57m, 2030m, 2.53m,, 2. :,, ; ;,,,, 3.,,,
141 4 3 kg/ ( t/ h) ( mm ) ( t) ( kw ) HHB25 ( 25) < 0.5 % 13.6 ( ) DH NB80 ( ) < 0.5 % LJB1000 ( ) LB (30 ) LB ( 6080 ) % 1.0 % 0.5 % 0.5 % 0.5 % LB ( ) % M ( ) % L QB (100) < 0.5 % 320 L QB (200) < 0.5 % 600 Q LB60 ( 60) 75 L QC (160) % 0.33 % 0.33 % 440 LJ ( ) % 0.5 % 0.5 % 129
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        乐 金 化 学 ( 南 京 ) 信 息 电 子 材 料 有 限 公 司 年 产 1200 万 米 偏 光 板 卷 材 项 目 环 境 影 响 报 告 书 ( 全 文 公 示 稿 ) 建 设 单 位 : 乐 金 化 学 ( 南 京 ) 信 息 电 子 材 料 有 限 公 司 评 价 单 位 : 江 苏 润 环 环 境 科 技 有 限 公 司 二 O 一 五 年 十 月 项 目 委 托 单 位 : 乐    
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        第 七 章 方 便 与 休 闲 食 品 生 产 工 艺 关 于 方 便 食 品 的 概 念, 广 义 而 言, 凡 是 取 之 可 食 或 稍 作 处 理 即 可 食 用 的 食 品, 均 在 此 列 但 从 现 代 方 便 食 品 的 角 度 来 看, 方 便 食 品 主 要 是 指 以 粮 食 为 原 料 以 营 养 生 理 学 为 依 据 以 现 代 科 技 和 包 装 技 术 为 基 础 制    
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        建 设 项 目 环 境 影 响 报 告 表 项 目 名 称 : 中 海 油 能 源 发 展 股 份 有 限 公 司 昌 平 未 来 科 技 城 非 常 规 实 验 室 项 目 建 设 单 位 ( 盖 章 ): 中 海 油 能 源 发 展 股 份 有 限 公 司 编 制 日 期 :2016 年 5 月   目 录 一 建 设 项 目 基 本 情 况 表... 1 ( 一 ) 工 程 内 容 及 规 模    
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        第 三 章 黄 酒 酿 造 工 艺 黄 酒 是 我 国 的 民 族 特 产 和 传 统 食 品, 也 是 世 界 上 最 古 老 的 饮 料 酒 之 一, 是 以 谷 物 为 主 要 原 料, 利 用 酒 药 麦 曲 或 米 曲 中 含 有 的 多 种 微 生 物 的 共 同 作 用, 酿 制 而 成 的 发 酵 酒 第 一 节 原 料 和 辅 料 黄 酒 生 产 的 主 要 原 料 是 酿 酒 用    

    
        More information 
    




    
        建设项目环境影响报告表
    

    
        
        建 设 项 目 环 境 影 响 报 告 表 ( 报 批 稿 ) 项 目 名 称 : 昆 明 市 主 城 区 2014 年 防 汛 排 涝 清 淤 应 急 工 程 建 设 单 位 ( 盖 章 ): 昆 明 市 城 市 防 汛 指 挥 部 办 公 室 编 制 日 期 :2014 年 5 月 国 家 环 境 保 护 总 局 制 建 设 项 目 环 境 影 响 报 告 表 编 制 说 明 建 设 项 目 环    
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        彩 色 沥 青 路 面 技 术 指 南 上 海 市 市 政 工 程 管 理 局 二 五 年 十 二 月 前 言 为 提 高 市 政 设 施 管 理 水 平, 规 范 本 市 彩 色 路 面 的 设 计 施 工 和 验 收, 根 据 上 海 市 市 政 工 程 管 理 局 的 要 求, 由 上 海 市 市 政 工 程 管 理 处 主 编 同 济 大 学 和 上 海 建 设 机 场 道 路 工 程 有    
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