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SCI) , SCI , SCI
BI1999 ( (MH 5010-1999, MH ))
62001 ,COE “ ”(Unified Facilities Criteria,
UFC ), , SCI B, 2009 , FAA
(AC 150/5320-6E) , -
, ( FAA(6E) ), “FAARFIELD” m, 2010 ¢
(MHT 5004-2010, MH )),
’ t8 o
; Miner o
Westergaard ( Wes.) . (Layer Elastic Theory,
LET) . (Three—Dimensional Finite Element Method ) . 1,
1

Tab.1 The key point of different thickness design methods

COE FAA(6C) FAA(6D) SCI(Rollings) UFC(COE) FAA(6E) 19]\9/[91_(1 )
1946 1975 1995 1988 2001 2009 2010( )
Wes. or
Wes. Wes. Wes. LET 3D-FEM or LET Wes.
LET
SCI
50%
SCI
2
2.1
, B-737 B-747, ;
A300, 3 s o s
(AC150-5320-6D ,B-737 ,A-300 25000 ,B-747
6000 ).
2 o
2
Tab.2 The aircraft load assumed
KN(Ib) /MPa

B-737 556(125 000) 2 1.4 25 000
A-300 1 601(360 000) 0.95 2 1.16 25 000
B-747 3 560(800 000) 4 1.38 6 000
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2.2
, ( )
(20,30,40 cm) o s 2~ 6 o
3 si— 4 §—
Tab.3 Structure s,—quite weak structure Tab.4 Structure s,—weak structure
/em / / /em / /
(in.) MPa MPa(psi) (in.) MPa MPa(psi)
20(8) 30 000 0.15  4.83(700) 30(12) 30 000 0.15  4.83(700)
20 600 0.35 — 30 600 0.35 —
— 40/(MN-m?)  0.35 — — 40/(MN-m?) 0.35 —
5 S3— 6 Sq—
Tab.5 Structure s;—strong structure Tab.6 Structure s,—quite strong structure
/em / / /em / /
(in.) MPa MPa(psi) (in.) MPa MPa(psi)
30(12) 30 000 0.15  4.83(700) 40(16) 30 000 0.15  4.83(700)
30 2 800 0.2 — 40 2 800 0.2 —
— 40/(MN-m?) 0.35 — — 40/(MN-m?) 0.35 —
ol 5.17 MPa(750psi), 34 000 MPa
k=40 MN-m‘3(147pci)O 14,
1 379 MPa(200 000psi).
2.3
3
1 , . €=0.35(
) SCI=55, o
3) , . , ,  €=0.75 SCI=80,
3) , s , C=1.00 SCI=100
MH SCI(structure condition index, )
SCI FAA(6E) , (1):
ho=a(h'y=Ch'y)"" ()
H hO ’
hd_ 2 ;
hgy— ;
c— , , :
oa— , a=2.5(FAA6D ) 3.0(UFC ); ,a=1;
r ,r=1, o=1;
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,r=1.4; ,r=2,
3
b 7’
80 1~ 2 ( 3 s
)o
7
Tab.7 The cement concrete overlay thickness of different methods em
COE(UFC) FAA(6D) MH FAA(6E) SCI
€=0.35 €=0.35 C=0.75 €=0.75 €=1.00 €=0.35 €=0.35 C=0.75 C=0.75 C=1.00 €=0.35 €=0.35 C=0.75 €=0.75 SCI=55 SCI=80 SCI=100
s; 359 350 339 296 18.0 32.0 30.0 295 250 143 334 313 309 264 336 32 138 155
B- s, 31.0 285 255 20.0 50 280 255 205 155 3.0 302 276 235 18.0 285 214 33 <10
737 s, 27.0 246 20.1 152 1.8 265 240 185 140 1.8 288 1263 216 165 268 185 2 <I0
s¢ 210 195 <0 <0 <0 203 190 <0 <0 <0 236 218 <0 3.0 13.0 130 <0 <10
s; 51.6 49.6 50.2 458 328 415 395 395 350 232 41.8 397 398 352 38.6 373 19.8 31.0
A- s, 475 450 440 380 205 365 335 31.0 250 10.6 383 354 333 270 36.6 31.8 92 195
300 s; 440 415 405 340 172 335 31.0 280 220 81 365 337 312 251 352 296 8 <I0
sy 395 360 31.0 240 52 275 250 11.0 90 <0 297 27.1 156 11.8 13.0 13.0 3.8 <I0
s; 51.6 49.6 50.2 458 32.8 345 325 320 274 163 41.1 390 39.1 346 389 37.7 18.0 285
B- s, 47,5 450 440 38.0 205 350 325 295 235 9.6 373 345 321 259 343 28 8 17.0
TAT 5, 440 415 405 340 172 265 245 185 140 20 346 319 29.0 230 327 251 6 <10
s¢ 395 360 31.0 240 52 190 183 <0 <0 <0 284 260 130 10.1 13.0 13.0 5.6 <I0
“<0” ; SCI “<10” 10 cm,
8
Tab.8 The asphalt concrete overlay thickness of different methods om
B-737 A-300 B-747
S So $3 S4 S1 So $3 Sy S So $3 S4
COE
(UFC) 52.0 21.2 10.7 -18.2 91.2 60.5 48.6 15.8 91.2 60.5 48.6 15.8
FAA(6D) 48.3 26.3 233 3.0 70.5 45.3 39.0 15.8 53.3 423 234 1.3
MH 51.0 31.3 24.9 0 71.0 493 41.2 8.6 69.5 47.0 37.1 6.4
SCI 40.0 355 <10 <10 61.5 49.0 18.0 <10 57 42 10 <10
FAA
(6F) 42.0 19.0 12.0 5.0 49.0 33.0 26.0 5.0 47 30 22 5.0
“<0” ;SCI “<10” 10 c¢m,
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40 60 60
35 50 50
55 —— COE(UFC)  E7/ T ——COE(UFC) E T — COE(UFC)
fg —=— FAA(6D) 30 —=— FAA(6D) 30 —— FAA(6D)
10 e MH 20 —— MH 20 —— MH
(5) T FAA(6E) 10 " FAA(6E) 18 7 FAA(6E)
S1 So S3 Sy 0 S $s $3 S4 S1 So S3 Sy
(a)B-737 (h)A-300 (¢)B-747

1 C=0.35 SCI=55,3
Fig.1 Design thickness of cement concrete overlay under three kinds of aircraft loading when C=0.35 or SCI=55

60 100 100
30 . MH 40 —»— MH 40 —»— MH
10 s —— SCI 20 —— SCI
0 0 0
S Sy 83 8y S1 S22 83 S S Sy 83 S4
(a)B-737 (b)B-300 (c¢)B-747
2 3
Fig2 Design thickness of asphalt concrete overlay under three kinds of aircraft loading
4
4.1
7. 1 s ——COE(UFC) ,
; Rollings. —SCI ,
( SCI 100 ), o
s MH (MHT 5004-2010) FAA(6D) FAA(6E)
R FAA s 9, MH FAA ——  FAA(6D)
3.2 em(11.5%), FAABE) 3.4 em(12.1%).
FAA(6E)  FAA  FAA(6D) o,
FAA(GE) o FAA(GE) R MH
(S ), : MH
, , FAA(6E) o
B N , MH
FAA(6D) FAARFIELD FAA(6E) ,
o FAA(GD) R ,
. MH

3.4 em(12.5%).

? B
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9 MH FAA(6D) .FAA(GE)
Tab.9 The cement concrete overlay design thickness of MH, FAA(6D) and FAA(6E)
MH FAA(6D) MH MH  FAA(6GE) MH
fem 1% fem 1%
€=035 €=0.75 €=0.35 (=075 €=035 €=0.75 €=0.35 (=0.75/|C=035 =075 (=035 (=075
SCI=55  SCI=80 SCI=55 SCI=80
5 1.4 1.4 13 14 42 42 45 53 -0.2 1.1 -0.6 -3.6
5 22 30 21 25 73 716 128 139 1.7 2.1 5.6 8.9
B-737
5 23 31 23 25 80 87 144 152 2.0 3.1 6.9 14.4
s 33 0 2.8 0 140 128 0 0 10.9 0 46.2 0
51 03 03 02 02 07 05 08 06 32 2.5 77 6.3
5 18 23 19 20 47 54 69 74 1.7 15 4.4 45
A-300
5 30 32 27 3l 82 80 103 124 || 13 1.6 3.6 5.1
54 22 46 21 28 74 77 295 237 || 170 2.9 572 18.6
s 66 7.1 65 72 161 167 182 208 2.2 1.4 5.4 36
B_747 5 23 26 20 24 62 58 81 9.3 3.0 4.1 8.0 12.8
5 81 105 74 90 234 232 362 391 1.9 3.9 55 13.4
5 9.4 0 7.7 0 331 29.6 0 0 15.7 0.3 55.3 23
4.2
8., 2 R , , )
o o (1) a,a=2.5 3.0);
40 cm, (40 cm),
10 em, a 25 cm,
( , 22 ), (
, 2.1 ) , s
( ) - MH (MH 5010-1999) -
(LET 3D-FEM), FAA(6E) o
, COE(UFC) , ; SCI
s . MH FAA(6D) , FAA(6E)
, 9, MH FAAG6D) 3.8 cm (9%). FAAGE)  11.8 cm (31.6%).
, , (MH 5010-1999) ,
, ( FAA(6E) )s
5
1) , MH  (MH5004-2010)

(€)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



16 2016

10 MH FAA(6D) .FAA(6E)
Tab.10 The asphalt concrete overlay design thickness of MH, FAA(6D) and FAA(6E)

B-737 A-300 B-747
A=h(MH)-h
(FAA[6D])/em 2.7 5.0 1.6 =30 05 4.0 22 -7.2 16.2 4.7 13.7 5.1
Ah/h(MH)/% 53 15.8 6.3 0 0.7 8.0 53 -83.7 233 10.0 369  79.7
Ah=h(MH)-h
(FAA[6E])/em 9.0 12.3 122 -50 220 163 152 3.6 225 17.0 15.1 1.4
Ah/h (MH)/% 17.6 39.2 489 0 31.0 33.0 369 41.9 324 36.2 40.7 219
, FAA(6D)  FAA(GE) , FAA(6D) 32 em
(11.5%). FAA(6E) 3.4 ecm(12.1%) ;
2) , MH  (MH5004-2010)
b N ’ FAA b b
3) ) ;
4) , MH (MH 5010-1999) FAA (6D) 3.8cm
(9%). FAA(6E) 11.8 em(31.6%) “ 7,
MH  (MH 5010-1999) , )
5) : , FAA
(6D> b b b ; b
( FAA(6E) )s )
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Comparative Analysis of Overlay Thickness Design for
Sino—American Airport Cement Concrete Pavement

Zhao Hongduo,Chen Zhi’ ang

(Key Laboratory of Road and Traffic Engineering of the Ministry of Education,Tongji University,Shanghai 201804)

Abstract . For overlay design of airport pavement, this paper compares and analyzes methods of overlay thickness
design between Civil Aviation Administration of China (CAAC) and the U.S.A Corps of Engineers, the U.S.A
Federal Aviation Administration (etc.) by calculating thickness value of overlay under more than 256 working
conditions, including different designing aircraft (Boeing—737, Airbus—300 and Boeing—747), different existing
pavement conditions (mainly slight, or serious damage), different overlay types (cement concrete or asphalt con-
crete). Results show that value for cement concrete overlay calculated by CAAC is a little more conservative
when existing pavement is strong. However, for asphalt concrete overlay, CAAC’s value is apparently conserva-
tive and not in correspondence with the experience estimates when existing pavement is not strong enough. No
apparent thickness values in different overlay thickness designs can be figured out under the other conditions.

Key words: airport;cement concrete overlay ;asphalt concrete overlay ;thickness design
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