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Study on the Design Parameter of Graded Macadam Base
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Abstract Bitumen pavement design specification provides the design parameters of aggregate macadam, because the parameters
are based on low-grade roads, the values are relatively lower, which restrict the development of pavement struc-tures in China.
Stress characteristics of typical bitumen pavement structures with graded macadam base are analyzed, through triaxial tests
cyclicload tests and observation of the test roads in four provinces, resilient modulus of macadam in every layer is calculated. The
design parameters of grade macadam base are recommended and compared with other countries.
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Tab.1 The modulus of the graded aggregate base in the criterion
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Tab.2 Model structure and calculating parameters
/m IMPa
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Fig.1 The influence of modulus and thickness of
graded aggregate base for bottom stress
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Fig.2 The influence of thickness of bitumen layer
for bitumen layer bottom stress

23

100 MPa

500 MPa
400 MPa
E=300~350 MPa 0.33~
0.28 MPa
1
1960
K,
B0 )
E 0 (=0, +
202) Kl K2
1
Al DAMA
E2 :10.44h;0.471 h-20.041 E2.139 E2.287 KS.SGS (2)
El EZ E3
h, h,
40 .
8 E



24

E=(0,/0,,) XE, 3
Oy 0.1 MPa E, o,
(-0.023 6v)
E,=620e MPa m
m=0.1 0.3 v %
Shell
E,)

E,=E; K K=02h,  2<K<4
E, MPa h,

mm

2.1

5 138
104 69 35 6.9 kPa

01s 09s
1 Hz 1 /s
4
10.6 27.7 425 62.7 kPa

A01~

A6 (A07~A10) 20

23
(4)
(e)
E="¢ 4
e @
Er C)'d O
o, E
3
3
Tab.3 The relation of modulus and aggregate grade
1%
/MPa
A04 505.0 1 20.2 1.00
A0l 377.6 2 23.2 0.96
A06 283.7 3 21.4 1.00
A03 231.1 4 214 0.96
A05 160.3 5 20.2 0.96
A07 503.5 1 17.8 0.96
A08 420.4 2 17.8 1.00
A09 313.9 3 20.1 0.96
A10 241.4 4 20.1 1.00
3
500 MPa
1 D=19.0 mm
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Tab.4 The static of modulus of the graded aggregate
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Fig.3 The results of modulus of MTS repeat loaded test
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Tab.5 The modulus anti-calculate results of
Nanguang test road in Sichuan
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Tab.6 The modulus anti-calculate results of
Maping test road in Qinghai
A B c D
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49 42 28 61
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596 MPa 8 IMPa
594 MPa, Tab.8 The modulus anti-calculate results of
210 MPa Tonghua test road in Jilin
7 IMPa 1 2 3 4 5 6 7 8 9

Tab.7 The modulus anti-calculate results of
Pingyao test road in Shanxi

3229 3224 240.2 2521 280.3 398.4 328 267.4l 049
D F E G H | J K L 1081 1194 1880 31574 1552 811
279.9 2701 197.2 248.2 204.1 199
228.1 239.6 990
536 572 586 402 965 847
1 42 290 2
610 0 330 390 350 90 290 330 1320
793 957 222 266 270 254 92 97 105 700 620 500 360 830 770
4499 5823 562.6 4518 4113 326 241 78.9 77.4 9 /MPa
Tab.9 The collection of the graded aggregate
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Fig.4 The compare of graded aggregate base modulus in construction and after construction one year
1 10
2.3~3.7 10 IMPa

1.5~2.7 Tab.10 The collection of the graded aggregate base modulus

820 415 914 596  400-900 686
607 406 590 594 400-600 549
261 210 200-250 236

3.1



8
12 cm
400~900 MPa
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Tab.11 The recommended modulus of the graded aggregate base

/MPa
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Fig.5 The validation of graded aggregate base modulus
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