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 ָӇ ̂HMAC High Modulus Asphalt Concretẽ  
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ȇLCPC Ȉ  EMEȁBBME  



EN12697-26  0738-2011 ꜚ  



EN12697- 24 Ꞌ  0739-2011 Ꞌ  



ԋȁ   
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ᵞ  

№  

 

 

HMAC 

 

4  ̘2500 ɛŮ ̘2500 ɛŮ 

3  

2  ̘2800 ɛŮ ̘2800 ɛŮ 



 

 

 

 

NFP 98 -261-1ң Ꞌ
,10Ņ̆25Hz̆ 130ɛŮ,

ⱬ⁞ ̆ Ꞌ  

            Ó100̓Ȃ 

 

 

  

T0739-2011 Ꞌ
, 15Ņ̆ 10Hz̆

400ɛŮᴆҊ̔ 

EME 14:18042 

SMA13 :12500 

44% 



ῃ = +Ῑ  

4 

6 

10 

AC13 

AC-20 

ATB25 

ᴰ  

4 

6 

BBME13 

EME16 

EME20 
10 

HMAC 

D  ᶏ : 30-50%̕ 

D  30 ῤ 25%Ȃ  





6 

13 

20 

  
(֜ 500 -750 HV/ , ⱴ4%/ , 15  ï  120 Mpa) 

12 

D   : - 7 cm (33%) 

D   : - 33 %         D   : - 24 % 

20 

VTAC (BBTM) 

AC (BBL) 

AC (GB3) 

 

 (GRH) 

VTAC (BBTM) 

HMAC (EME2) 

 

(GRH) 

ᴰ  HMAC 

2.5 

2.5 



ῃ   

(֜  2000҆ ESAL (130 kN) ï  120 Mpa) 

6 

14 
6 

D   : - 9 cm (25%)  

D   : - 24 %          D   : - 4.5 % 

VTAC (BBTM) 

AC (BBL) 

AC (GB2) 

AC (GB2) 

VTAC (BBTM) 

HMAC (BBME) 

HMAC (EME2) 

HMAC (EME2) 

ᴰ  HMAC 

 14 

9 

10 

2.5 2.5 



  ᵝ 

 

 
HMAC 

 
 

1  % 2͘4 3͘6 T0705 

2  % 70͘ 85 65͘ 75 T0705 

3 MS  kN җ15 җ8 T0709 

4 ṿFL  mm 2͘4 1.5͘ 4 T0709 

5 ‟ ♥  % җул җул T0729 

6    % җур җур T0709 

7 ꜚ (60Ņ))  /mm җрллл җнулл T0719 

8 ᵞ ̂-10Ņ̃ 

‏  ɛŮ җнулл җнулл 

T0715 ‏‛   ɛŮ җнрлл җнрлл 

‏   ɛŮ җнрлл Ó2500  

9 ᵈ ̂15Ņ̆10Hz̃
EME  Mpa җ14000 -- 

EN12697-26 
BBME  Mpa җ11000 -- 

10 Ꞌ ̂10Ņ̆25Hz̆ 130˃ ʶ̃  ҆  җ100 -- EN12697-24 

11 ꜚ ̂20Ņ̆10Hz̃  
EME 

MPa 
Ó15000 9000- 13500 

T0738 

BBME Ó13000 8500-12500 

12  Ꞌ ̂15Ņ̆10Hz̆ 230ɛŮ̃  ҆  Ó100 -- T0739 
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№ ᶃ 

 

ᶃ 
ᵞ  

 

ᴨ  

 

ü ╕ 
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HMAC  ü  
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֜ ⅞ ̔ 

ȇ ԍ ȁ ᴇҍ
‰ȈY-2014028 

 

Ꞌ  ꜚ  



É Ғ  

 

É  

 

É Ữ ȁ  

HMB:  



̆ ᴧⱬῈ ľ Ŀľ

ĿҒ≠ ̆ ѿ ֟ ̆Ҍֽ

‗ Ҭ ̆ ֟₮

Ữ ̆ Ҍ ֜

ᴆ Ṝ ᴆ̆ ₮Ҍ ↓ ֟ Ȃ 
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    Ҍ ҍ

̆ ῀ ԍ ֟
Ȃ 

̔ 

    ҍ └

ԍ ֟
Ȃ 



ᶛ ̔ TLA  

̔TLA ̂70%̃+ A-70# ̂30%  ̃

̔SBS ̂85%-80%̃+TLÂ15-20%̃ 







   



ⱴ  

Ҍ №  

ⱴ  

Ҍ №  

 ҈ Ә Ҍ ̂ɛm̃  

ⱴ  ⱴ  

D10 1.45 1.020 

D50 11.106 2.672 

D90 47.413 5.480 

Dav 17.908 3.172 
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Å №̆ ̕ 

ÅҌ ֟ ̆ ̕ 

Å ⱴ╕ ̆ └ Ȃ         
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Å  

Å ↓  
   
Å  
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Å ԍῒ
̆ ץ
ᵣ Ҍ

ԍ ̆ӞҌ
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  ᵝ 
  

 HMB-C HMB-W HMB-H 

῀ ̂25Ņ̆5s̆ 100g̃   0.1mm 25͘ 40 20͘ 35 15͘ 25 T0604 

  Ņ Ó 55 Ó60 Ó65 T0606 

̂25Ņ̆5cm/miñ    cm Ó35 Ó25 Ó15 T0605 

  Ņ Ó260 T0611 

̂25Ņ̃  g/cm3 3  T0603 

̂25Ņ̃  % Ó60 Ó55 Ó50 T0662 

̂175Ņ̃ Pa.s Ò3 T0625 

№ % Ò25 Ò25 Ò25 T0614 

  
Dav  ɛm Ò5 

E 
D90  ɛm Ò12 

̆48h   Ņ Ò2.5 T0661 

TFOT RTFOT  T0609 

T0610     % Ò¤0.5 

῀ ̂25Ņ̃  % Ó65 T0604 

̂25Ņ,5cm/miñ   cm Ó15 Ó10 Ó8 T0605 

HMB  

Å ᵞ ῀ ҹ Ȃ 

Å ‗ Ữ ̕ 

Åγ ῀ ̆ ᵞ 



ȇ ῒ Ȉ 





HMAC 

 

ᶃ 
 

Ꞌ 

̆ 

ᴰ  

№ ᶃ 

 

ᶃ 
ᵞ  

 

ᴨ  

 

HMAC  



 

Ҋ↓ ̂mm̃ № (%) 

26.5 19 16 13.2 9.5 4.75 2.36 0.075 

BBME -13 -- -- 100 -- -- 39~60 28~43 6.5~7.5 

BBME -16 -- 100 90~100 -- -- 40~52 26~38 6.5~7.5      

EME -13 -- -- 
 

100 

 

-- 62~81 - 30~42 5.5~8.0 

EME -16 -- 100 90~100 -- 66~84 42~64 27~42 5.5~8.0 

EME -20 100 90~100 -- -- 66~84 42~64 27~42 5.5~8.0 

HMAC  

῏ ̔0.075mmȁ2.36mmȁ4.75mmȁ9.5mm 







҈ȁ ҍ   



ᵞ ӊ   

HMAC   



SHRP̂ T0736̃ ת   EN12697-31 

ῤ 1.16£¤0.02£̆

1.25£¤0.02£ 
 

ῤ 0.82£¤0.02£ 

1£¤0.02£ 

30¤ 0.5rev/min  30¤ 0.5rev/min 

0.6 ¤0.018MPa ⱬ 0.6 ¤0.018MPa 

150¤0.1mm ᴆ  150¤0.1mm 



ץ ⱴ ⌠ HMBᵬҹ Ȃ 

ᵣ ̆ Ҋ ᵣ Ȃ 

̆ ̆

ᴇᵣ Ҭ ⱴ ꜚ Ꞌ ̆ᶏ

Ꞌ Ȃ 

 





‰   MPa Ꞌ 
60Ņꜚ

( /mm ) 

-10Ņᵞ
(ɛŮ)  

 NF EN 13108-1-2007

 
15Ņ̆10Hz  

BBME  Ó11000  
10Ņ̆ 25Hz̆ 130ɛŮ̔

Ó100̓  
/  -- 

EME  Ó14000  

ȇDB 21/T1754-2009

Ȉ  
15Ņ̆10Hz  Ó14000  

-- Ó5000 Ó1900 45Ņ̆10Hz  Ó2000  

45Ņ̆0.1Hz  Ó500  

GB/T36143-2018ȇ
Ꞌ Ȉ  45Ņ̆10Hz   Ó4000   

15Ņ̆ 10Hz̆ 230ɛŮ̔

Ó100̓ ̂T0739̃   
Ó4000 Ó2000 

T/CHTS 10004-2018ȇῈ
Ȉ 

20Ņ̆10Hz   Ó15000  
15Ņ̆ 10Hz̆ 230ɛŮ̔

Ó100̓ ̂T0739̃   
Ó4000 Ó2000 

45Ņ̆10Hz   Ó 4000   

T/CHTS ¦¦¦-2019ȇ
Ȉ 

20Ņ̆10Hz  
EME  Ó15000  

15Ņ̆ 10Hz̆ 230ɛŮ̔

Ó100̓  
Ó5000 

2  Ó2800 

3   
Ó2500 

BBME  Ó13000  4   

JT/T 860.8-20¦¦ȇ ╕Ȉ 20Ņ̆10Hz    Ó13000 
15Ņ̆10Hz̆230ɛŮ̔Ó100

҆ ̂T0739̃  
Ó4000 

2  Ó2600 

3   Ó2300 

4   Ó2000 

HMACҌ ‰  



  ᵝ 

 

 
HMAC 

 
 

1  % 1.5͘ 4 3͘6 T0705 

2  % 70͘ 85 65͘ 75 T0705 

3 MS  kN җ15 җ8 T0709 

4 ṿFL  mm 1.5͘ 4 1.5͘ 4 T0709 

5 ‟ ♥  % җул җул T0729 

6    % җур җур T0709 

7 ꜚ (60Ņ)  /mm җрллл җнулл T0719 

8 ᵞ ̂-10Ņ̃ 

‏  ɛŮ җнулл җнулл 

T0715 ‏‛   ɛŮ 
җнрлл  җнрлл  

‏   ɛŮ 

11 ꜚ ̂20Ņ̆10Hz̃ 
EME 

MPa 
Ó15000 9000- 13500 

T0738 

BBME Ó13000 8500-12500 

12  Ꞌ ̂15Ņ̆10Hz̆ 230ɛŮ̃ ҆  Ó100 -- T0739 

 



 

 

  

BBME 
SMA 

 Ò80 ml/min 
Ò80ml/min 

T0971 

 Ó0.55mm Ó0.55mm T0961/62/63 

ṿ Ó45 Ó45 T0964 

 BBME &  



 



 

É҈ ̔ 

Å ̕ 

Å ֟ ̕ 

Å ֟ ̕ 

É ̕ 

É Ꞌ ̕ 



Step1̔  

Å ᵝ ̆ ̆ ̆

 

Ṝ ᴆ  ԍҊ↓ Ṝ№  

ᵞ Ṝ№  

- 21. 5͘- 37. 0 - 9.0͘- 21.5 ̘-9 

‏ ‛‏  ‏   

1- 2 2- 2 3- 2 1- 3 2- 3 1- 4 2- 4 

 HMB- C HMB- W HMB- H 

Å ᶏ Ṝ№ Ҭ ᵞ № ̆  



ᵝ cm cm  

 
5͘7 4 BBME- 13 

6͘9 5 BBME- 16 

Ҭ  

Ҋ  

҉  

5͘8 4 EME- 13 

6͘13 5 EME- 16 

9͘15 8 EME- 20 

 

 



Step3: ᴆ̆ ᶃ  

Å ̆ ⱴ ̔180-190Ņ̆

ⱴ ̔180-190Ņ̆ ̔180-190Ņ̆ ᴆ└ᵬ ̔175-185ŅȂ 

Å 4.5%-6.5% ῤ̆ץҌ 0.5%̆ң ₯75

└ᵬ ᴆȂ 

Å Ҍ Ҋ ᴆ VVȁVMAȁVFAȁ ȁ ṿ ̆ └

ҍ ῏ ̆ ⌠ ᶃ OACȂ 

Å ̆ Ȃ 



Step4̔  

Å ᶃ Ҋ ꜚ ȁᵞ ȁTSRȁ

Ȃ 

Å Ꞌ ̆ ȇ

Ȉ̂JTG E20̃ Ҭ T0738ȁT0739  ̆Ӟ ‰

EN12697-24 EN12696-26 Ꞌ Ȃ 



  

 ᵝ   

VV % 1.5͘ 4 T0705 

VFA % 70͘ 85 T0705 

 kN Ó15 T0709 

ṿFL                        mm 1.5͘ 4 T0709 

‟ ♥  % Ó80 T0729 

 % Ó85 T0709 

60Ņꜚ   /mm Ó5000 T0719 

ꜚ ̂20Ņ̆10Hz̃ 
EME MPa Ó15000 

T0738 
BBME MPa Ó13000 

Ꞌ ̂15Ņ̆10Hz̆230ɛŮ̃ ҆  Ó100 T0739 

ᵞ ̂-10Ņ 50mm/miñ  

‏.2  ɛŮ Ó2800 

T0715 3.‏‛  ɛŮ Ó2500 

‏.4  ɛŮ Ó2500 



Å  ֟  

 ‛ ҉̆

ד ̆ ד ̆ᶫ └ ᶏ Ȃ

ᶃ 0AC,0AC¤0.3% 3ҩ

̆ ῤ ׆ ᶃ ̆

ᶃ ҍ Ҍ ԍ¤0.2%Ȃ 

Å ֟  

 ֟ ̆ ̆

̆ ׆ ҉ ̆ ֟ ‰ Ȃ 



  

% % 

5.1 4.16 

5.6 4.93 

6.1 5.28 4.7 

5.6  



  



   ᵝ 

ⱴ  175- 185Ņ 170- 190Ņ Ữ  

ⱴ  190- 220Ņ 190- 220Ņ  

₮  170ð180Ņ 175ð190Ņ  

 Ҍ ԍ190Ņ Ҍ ԍ195Ņ  

 ᵞҌ 10Ņ  

 Ҍᵞԍ160Ņ Ҍᵞԍ160Ņ  

∆  Ҍᵞԍ150Ņ Ҍᵞԍ150Ņ ῤ  

 Ҍᵞԍ130Ņ Ҍᵞԍ130Ņ ῤ  

ԅ  Ҍᵞԍ110Ņ Ҍᵞԍ110Ņ ῤ  

֜  Ҍ ԍ50Ņ Ҍ ԍ50Ņ  

̔Ҍ ץ Ҍ  

HMAC  



Å ̔ ̆ 1-2 ̆ң 30 Ȃ 

     

∆  13t҉ץ  ╠  2  2- 3km/h 20- 30m 

 30t҉ץ  3- 6  3- 5km/h 40- 60m 

 13t҉ץ  1- 2  4- 6 km/h --  



Å∆ ̔13 ̆1-2  

Å ̔30 ̆4-6  

Å ̔13 ̆ѿ  



ȁ ᶛ 



Å Ὲ ̆

҉ҬҊ ̕ 

Å ̕ Å ̕ 

Ṝ№  

ᵞ № ̔ 

Å2 ̕ 

Å3 ̕ 

Å4 Ȃ 

 



  G109 

 

‏ ̔HMB-C 

҉ ̔4cm BBME13 

Ҋ ̔5cm EME16 

 



me

 
ᵝ 

 EME-16 BBME-13  

                         
% 

1.5-4 2.3 2.6 T0705 

VMA               
% 

-- 11.7 12.4 T0705 

                        
% 

70͘ 85 80.3 79.0 T0705 

MS            
kN 

Ó15 20.0 20.2 T0709 

ṿFL                        
mm 

1.5͘ 4 2.66 2.76 T0709 

‟ ♥         
% 

Ó80 92.9 89.5 T0729 

       
% 

Ó85 87.6 88.3 T 0709 

ꜚ ̂60Ņ̃           /mm Ó5000 5943 5230 T0719 

ᵞ ̂-10Ņ̃    Ó2800 3639 3262 T0715 

̂15Ņ̆10Hz̃ 

BBME 
MPa 

Ó11000 -- 18056 

EN12697-26 

EME 
 

MPa 
Ó14000 

20043.75 

 
-- 

Ꞌ ̂10Ņ̆25Hz̆130ɛŮ̃ ҆  Ó100 157.9 147.8 EN12697-24 

me



me

me



 

ᴆ 

̂%̃ 

̂MPã  

ṿ
̂MPã  ̂MPã  

 

 

 

 

BBME-13 

 

1 2.8 15290  

 

 

18056 

 

 

 

Ó11000 

 

 

 

 

 

 

 

EN12697-26 

2 2.7 17447 

3 2.6 18894 

4 2.7 20592 

 

 

 

EME-16 

1 2.5 19132  

 

 

20044 

 

 

 

 

Ó14000 

2 2.3 21328 

3 2.1 19246 

4 2.4 20469 

G109  



 
K2829+100  K2829+100  K2829+100  

75ml/min 79ml/min 71ml/min 

 
K2829+100  K2829+100  K2829+100  

0.60mm 0.57mm 0.65mm 



  

Å҉ ̔BBME-16 

  ꜚ ̔5675 /mm 

  ᵞ ̔3402ɛŮ 

  ̔0.6mm 

 

ÅҊ ̔EME-16 

  ꜚ ̔6300 /mm 

  ᵞ :3309ɛŮ 

213 - ̆ ֜  


