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Comparison of Determination Methods for Thickness of Airport Cement Concrete Pavement
ZHANG Rui
Air China International Construction Investment Co., Ltd., Beijing, China 100123

Abstract: with the continuous strengthening of international cooperation in the field of civil aviation engineering construction, the
foreign airport construction projects we come into contact with will become more and more complex, the grade will become higher
and higher, and the corresponding design requirements will become more and more stringent. There are differences in standards and
specifications in the design of airport flight area under the background of international cooperation, and the differences of standards
will inevitably have an impact on the design and construction of the project. Therefore, it is very necessary to compare the calculation
methods of the pavement structure of the flight area at home and abroad. At the same time, the comparison and combination of the
design methods can improve the design ideas and improve the rationality of the design results.

Purpose:

(1)Combined with the examples of different methods at home and abroad to calculate the thickness of pavement cement concrete, the
differences of airport pavement structure calculation between Chinese code and FAA framework are compared and analyzed.
(2)According to the results of pavement structure obtained by different calculation methods, the emphasis of the two codes and the
influence of bearing capacity of pavement structure are compared.

(3) verify whether the calculated pavement structure can satisfy each other under different specifications, and analyze the compatibility
of the two calculation methods.

Brief introduction: the main content of this study is theoretical calculation, and the theoretical calculation methods of structural layer
thickness of airport rigid pavement at home and abroad are compared.

The main results are as follows: (1) by using the rigid pavement design method of the General Administration of Civil Aviation of
China (mechanical experience method) and the rigid pavement design method of FAA,Federal Aviation Administration) (FAARFIELD
method), the design results of airport cement concrete pavement under different aircraft operating loads are compared and analyzed,
and at the same time, in order to reflect the actual traffic situation of the airport, two groups of aircraft are designed and compared.

(2) through the collation of the design projects of the relevant international cooperation projects of the company, the calculation results
of the rigid pavement structure layer of the airport under the two frameworks are analyzed, and the differences and compatibility are
summarized.

Keywords: Rigid pavement; Airport; FAARFIELD method
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B A [ B A LI S (R D d R i, LI WP TR PR vt v A B B AR AR . 2009 4F, & EBCHAL T R (FAA,
Federal Aviation Administration) #iffi {Airport Pavement DesignandEvaluation) (AC—150—5320—6E),
W =4 SR T Ee S T-HL3% B8 250 2500t 0, JRIE RALA R AIAT MH/T 5004—2010 (RN /K e &L 18
M TEY, 7EJEAE N B b Fe Al Ak, 70 /K Ve YRt -8 TR 55 5 30 TS IE , R I=% RE 0 T 45 4 32 0%
SRR, AN E NS A T ST 2 NI RN, TE TS R E SN A L, (EONRE R AL B ) S

1 ERIMEIT AR REER

FAA FRIPETE 3T 79 234 6D vk, LED—FAA ¥EA1 FAARFILD . RiPIRNE T /1200007605 6D v: R 1
HRHELE; LEDFAA V5N 30 EOREES s Bl E A PR JCEER IS bR R Wi iR,  FAARFILD vERE M 4E o

I RIS T VA B2 E R KON : BT Winkler WIS sk IEARFE G, FI0 R
JRAAT MHJ5004—95 (B Az i@ b3z K Je iR & I8 s e ), St S Rty e i, ikt 41 A LA
i B A TAR AT 5. 2010 SFEARAE PR ATE R, B — LA AR RS S TV T IBORAR A, [ AN
57BN, TEAE ML AT T I 9 57 4 5 FefE T de i F e

ZF FURAIE T, TR S R A 138 T BT 775 5 FAA 1) 6D v AL, 2010 4 B A A B ARSI 6 38 11 e 5 1%
TESE R B 5 LEDFAA YEAHZE MR/ e R, =4 IR Je )ik CFF FAA SR 24, 1M H Bk E faE i 5 1 H s R 247+ B
IR EARE B, B N AMILIZ R IE B 757 EL o6 L e AN £ o

2 HUFRIMEmE T E AL

2.1 WEEMHREEMEE

B AL B P [ gAMLY . 435 R B737—800 R4S % A321; B BEHHEIR P CHLAET- I/ KA 43 5iA 2000,
8000, 30000 CHHMAFEIZATZEV)Y 4000, 16000, 60000) &k, ALFA[EFLE HAZHE.

2.1 B—KHNESH
VPN Tl TORHAT  ERERM NRERRK R R EEiTR

na bt /kN it/ kN ol RE P He By q/MPa RN IR

2 000 1 000

B737— 800 790,04 792. 60 0. 950 1.47 8 000 16 000
30 000 60 000

2 000 4 000

A321 §30. 00 834. 00 0. 956 1.36 8 000 16 000
30 000 60 000

N T BRSSP E RO, BUEPRER S LTS A

AHHAESH:
L B BT RRERM ERERRI ER R EIETR
' it /kN Tkt / kN A AP JES ¢/ MPa RN W/
B737 — 800 790. 04 792. 04 0. 950 1.47 5 000 10 000
A321 830, 00 834,00 0,956 1. 36 3 600 7 200
B737— 700 701,00 703. 30 0.950 1. 39 2 000 4 000
A330—300 2 330.00 2 339.00 0. 958 1.42 2 000 I 000
B737— 300 564,72 566, 99 0, 950 1,40 1 500 3 000
B747— 400 3 968,93 3 978,00 0,952 1. 38 1 000 2 000
B767 — 300 1 587.50 1 596.50 0. 950 1. 38 800 1 600
B767— 200 1 4128, 82 1 437. 89 0. 950 1. 24 500 1 000
A340— 300 2 750,00 2 759,00 0. 802 1.42 360 720
A340— 600 3 680. 00 3 692,00 0. 660 1.42 240 180
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B4 WHLALA S K
o RREERKE RRERE LEEREE SRR TR
WH/KN  WE/KN  BARREP KN o/MPa R/K /K
A320 770.00 774,00 0. 950 1. 14 4 000 8 000
A319—100 700.00 704.00 0.926 0. 89 4 000 8 000
A330—200 2 330,00 2 339,00 0, 950 1.42 3 500 7 000
B757—200 1 156. 50 1 161,00 0. 950 1.21 1 000 2 000
A321 §30.00 8§34.00 0. 956 1. 36 3 500 7000
A330—300 2 330.00 2 339.00 0,958 1.42 800 1 600
B767—300ER 1 868.80 1 873.34 0,950 1.38 720 1 440
B737—300 564,72 566.99 0,950 1.40 2 000 4 000
B767—300 1 587.50 1 596.50 0. 950 1. 38 280 560
MD—11 2 859. 88 2 871.22 0. 780 1. 38 200 400

2.2 HMREBERIT

R PSS a e ¢

B YRR G O, ARIEFRERT FAA MUAHDGIR TG, &5 & &P LRE BT, L7 K TR & 18 T i i
THERRY 30 45 MR N R k=T0MN/m3; 534k, bl T8 E WP T g -5 775 55 B FAA M7 T & ik 1 2 5
SR PR SR OTVEA R, A SCEAKYE FAARFILD 7k 1) k E# B A XHE E A 223. T4Mpa. WIIHEERENHE
KAVN: FHREN 150mm EA B RKE; FRES =408 1500 200, 250mm [E2TTREE T CAE XL 32 2R
PAT5R)E fom XFN: 5,004 5.25. 5. 50Mpa; WKAELEUAE v =0. 15.

EZ MW IR X GiE sl EP S A e

TE R THEIRARE Y 30 4F, [HZ /K Ve REE L1 THiE fom LM 5. 00MPa, JARALLEUE v =0. 15,

AN A, BUENLIZ I R SRR K=65MN / m’. _E3E2Hy 200mm JE/KJeRaEfidr; FEEA 150mm 54 KN
FEIREL o

BN A, eI B K=55MN / m's  E3EEN 150mm [EF0IREE b FEEAN 150mm 540 MK
Rk

2.3 RRTEEEEITE

43 5 R FH R B B AT S BE T 7 72280 FAA () FAARFTETD =445 FR S0 AR e 2B 47 B3 /K g YR gt - 1 1 2 5 P -
SRR VT S TS T T 2 )R B 22l . fE B — KHLAT 8 SR T, XF B737-800 HLALAN A321 LAY I TH )= )& BE EAT LE
BOE, SHIES RN T ERFARAE WG, VRiEmmzE EE NS R

ifii )22 B2 vk JERE /mm

SR = (18 R

_ . B737—800 A321
JERE/ ol i i LN
o . B sh R : 22 4 *AARF
o f/MPa R BFG FAARFL L DFHFAARFL
% 7 ELD i 1% ik ELD i
2 000 365.0 328.6 36. 4 373, 0 335.5 37.5
5.0 8 000 385.0 353.4 31.6 394.0 360, 5 33.5
30 000 102. 0 375.7 26.3 110. 0 382. 9 27. 1
SR 2 000 357.0 314. 1 42,9 361.0 320, 8 0.2
150.°F - o= - PO, ) ) P =
5. 25 8 000 378.0 338.6 39,4 380, 0 345. 5 34.5
3 2
150 30 000 395.0 360.4 34.6 100, O 367.7 32.3
B
2 000 348.0 300, 4 47.6 352.0 306.7 15. 3
5.5 $ 000 368, 0 324,7 3.3 371.0 331, 2 39,8
30 000 384.0 346.3 37.7 389.0 353. 1 35.9
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il 2 ¥ vk PR/ mm

RS i {2y VR

B737—800 A321
JEL RE il o HE LRV
y ¥ % FAARFI N8 FAARFI
mm  f./MPa % i PTTT B I3 2 Al
5 ik ELD ik 5%k ELD ik
2 000 365.0 312.4 52.6 369.0 319.6 19. 4
5.0 8 000 382.0 338.8 13.2 389.0 346.3 12.7
30 000 385.0 362.2 32.8 108. 0 369.9 38.1
b2k )2 2 000 355.0 296. 6 58.4 360.0 303.5 56. 5
200, F " o . 2
525 8 000 374.0 323.2 50. 8 375.0 330.1 14. 9
2L
150 30 000 390.0 346.5 13.5 393.0 354.0 39.0
bl
2 000 340.0 281.0 59.0 346.0 288.4 57.6
5.5 8 000 360.0 307.9 52.1 363.0 315.0 18.0
30 000 375.0 331.2 13. 8 381.0 338.5 12.5
2 000 362.0 290.7 71. 3 367.0 298. 8 68.2
5.0 8 000 379.0 320.3 58.7 384.0 328.3 55.7
30 000 392.0 345.9 16. 1 101, 0 353.9 47
L 2 000 348.0 272.3 75.7 355.0 280, 2 74.8
250, F g - -
5.25 8 000 371.0 302.8 68. 2 373.0 310.5 62.5
3 )2t
150 30 000 389.0 328.7 60. 3 390.0 336.3 53.7
D
2 000 335.0 253.9 81.1 341.0 262.2 78.8
5.5 8 000 355.0 285.5 69.5 362.0 293.6 68. 4
30 000 374.0 311.8 62.2 380.0 319.8 60. 2

Ay BEHATCHLAMHE TR Z & R
21 3 )2 B e FAARFIELD i JEEZ{H

A 407.0 359.5 47.5

B4 408, 0 379.9 28,1

2.4 EREITHEER

2. 4. 1 L—"RHLE A TR 25 AT L

TR RmERS R, AR E AR E T E R, FAMYLRE FREEE A, [ERRRESH. Tl
BT E R AR B E, S  JRIE AT B 772 B 5 1 2 )5 B2 L FAARFIEID v5°F3) )& 49. Tmm. X}
PRI IE T B ZEAE AT /i . BT37-800 ML ITHI J2 5 B 3 B J772: FAA 322 )% 50. Tmm, 5z K Z2MH 81. 1mm; 3R EHRLE 715
5 A321 HLELKTE 2 S S F 35 B FAA JE 48, Tom |, K ZEE Y 78. 8mm.

R BE R RS S S BE W . BT37—800 LAY T /= & 22 MH - 37. 8+ 48.5., 65.9 mm; A321 LA )ZERE
ZMH:36.2, 46.5. 63.3 mm. JEEEELE, WROTETESRERBR, WE.

80 [
—=— B737-800
. —o— A2
E 60}
= S0}
2 40}
=
30 |
) R R

300 320 340 360 380 400

e J2E B 1 fmm
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HH T 2 BT o 2 4 AR T 40, B737—800 MBI RS 248 44. 3, 52.6. 55. lmm;

321 B 2R

JEZAE: 44.4, 48.7. 63.3mm. [f)ZGREMAE, PIAIATTESSRERBOR, WA,

80
—a— R737-800

_ 70 e
E 60+
& 50 -
Py —
240t

30 -

20 — _ ‘

50 51 52 53 54

(i )22 1% vF 9% BE /M Pa

535 506

FHA Mg AT E T EN, B737—800 ML HIH )2 EE Z{E: 58. 3+ 50. 8+ 44. Omm; A321 HLEWHZEE Z1H:

30 000

56.5. 47.8. 41.8mm. KHLEITAEEMA, BRI EETTHE SR Z R8N,
80 r = B737-800
70 | —a— A321
E 60 m_
o S0t j\""'::; e
240t -
30
20 '
0 5000 15000 25000
10000 20000
Tl KR

2. 4.2 ZFh RHLEAF T4 15t
ZRKHUAS TN T, REMVETHEE ST EE# KT FAA vkt g8, ok A 41 WIS T, 2N 47, 5mm,
B RN TEEZ N 28. 1mm.

3 TiEEAIXEE

3.1 DRIFERKERLIITE (hFEKEE)

D) BRAKRIHR 5 S an vt /R B Brblds £ B2 FYLIAE B737. B777. B747 25, BB WS KR, KKEE
A380 &5 F 2 KMLEHTERE . ARUGETHIRTHRA Cy Ev F R WHUAEZHZ B, H € EHLLL B737-800 AR
A4, EZEKHLLL B777-300ER A iAREALEY, FZEEHLLL A380-800 M it ARAFENLEL,

2) BRI S %
B737-800
B R

i SE A VEWAE

E AT AT B i R AL
BV R (LT
EALTE IR R -
B777-300ER
BOHHL T S

LI SE A VEWAE

E AT IR B i R AL
By b2 S (LT

G="T792. 6kN;
q=1.47Mpa;
p=0. 95

AN Ne==2
[ : 86cm

R Nw=2

G=3411kN;
q=1. 50Mpa;
p=0. 936

AN Ne==2 5% Nw=6
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FADVR I H) FE B : 140cm; ZhA]: 145cm/148cm
A380-800

BT LA 5 G=5620kN;

BHERARAIES: q=1.47Mpa;

T A H O T R p=0. 57

TADVE R A Ne==2 %% Nw=6

FADVK I H) FE B : 153cm; ZhA): 170cm/170cm

3) HLI I EdE
B FRR t=30 4F
BOHEBR A IZ I T I8 4T RN,

CHLRR C E F
BLAY B737-800 B777-300ER A380-800
WA AR A LA 34018 1T B Ns 86065 29370 1675

4) JKYEIREE LB S5

TR TR fuu =5.0 Mpa

IKVEIREE LTI E. =37000 Mpa

KV VR A L u.=0.15

B T I e AR k; =100MN/m’

E A AR

HZ: KIERELIEE 45cm;

RE. KR ErRA 15cm;

HFE: ERZE 30cme.

3.1, 1 T

(1)B737-800
1) CHLERIEL L REe R
Gp 792.6 % 0.95

Pt =" = = 188. 244V
., 2x2
4 4
. Jg x10* _ J188. 24 x10° _ 40, o6
5.227¢  \5.227 x 1.47
W, = Q.6 = 0.6 x 494 96 = 296 98m
2) Bt ML ED RS
3) B
OYIffi#R)E  h=150mn
QT HIE B 12

4| Ech3x103 4 f37000><4503><103

- 12 (61—uC2) kj - 12(1-0.152)%x100 =1302. Imm
PR 32 ALVE AL RE O [0 56 (B BE , 0 AR 32025 R S i - L9 22 ) 3 VR 250 B, SR HE PR 8 DS L P9 R0/ B2 A N
P B 15 N=471
@R 5
Mo=ql,N, X 10 °=1. 47 X 1191. 99° X 471X 10 '°=0. 1174 (MN. m/m) @RAATHE RN 3
6.=6M. X 10°/H:=6 X 0. 1174 X 10°/400°=3. 478MPa
o= (1-B) o= (1-0. 25) X 3. 478=2. 609MPa
4) CHLI VR F IR
Noy=1 Q108710 T tem g (U O8I LT 60990 21 4 49977
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5) BOHHE IR P RBLR THE I KL
AT HERE T H 2. 3m;

0.75n,, W, 0.75 X 2 X 296.98
ner = o007 Nst = X 86065 x 30 = 500076

1000 x 2.3
% ne, Na=500076/1449977=0. 3449

(2)B777-300ER

D) RAHLERIES LR

Gp 3411 x 0.936
P = = = 266.06kN
neny 2X6

2) Wit ALEFS Ep RF
3) BRUE I
O¥IfERE  h=450mm
@RI T W A5

5.227q 5227 x 1.5
W; = 0.6L; = 0.6 X 582.53mm = 349.52mm

3x103 4 X 3x103
= 12E<Cf—u:20> G iz(()fooiig)xigo =1302. Lmm

WRYE T AT T ZORR O I FE 1AV BE , 7EAR 28 R0 i 1] b4 LU ) 25 1) 2 AV ZRAC BN, SR HE 7R 40 ENYE R P /Mg 202 A N

R E S Ny=467
@RI H
Me=ql, Ny X 10 °=1. 48 X 1191. 99° X 467 X 10 °=0. 1188 (MN. m/m)
@RARIB TS
6.=6M. X 10°/H,=6 X 0. 1188 X 10°/400=3. 519MPa
6,=(1-B) 5= (1-0. 25) X 3. 519=2. 639MPa
4) LRI 2R F B
Nop=1 Q10818 T Tem g ( (4 0185, X2 26399 - 1 71 531
5) WHERR A CHL BT RS
JBATEE T B 2. 3m;

P, x 10* 266.06 x 10*
L, = = = 582.53mm

0.75n,, W, 0.75 X 6 X 349.52
10007 '~ " T000x 23

ne Ne=602529/1171531=0. 5143

(3)A380-800

1) KHLEASTE S BRI

Ngy = X 29370 x 30 = 602529

Gp 9620 = 0. 57

Pt = = - = 266. 954V
ma, 2x6
2) Wit CHLER ED R T
4 = 4
L [Bx10t Jzaa 95 x 10° _ o0 o
- 5.227q 5. 22T x 1. 47
W = 0.6, = 0.6 x589 43 = 353 66m
) MRETHE
OWIkHE  h=450mm
@1l IE NI 242

4 E:h3x103 4[37000%4503x103
= < = =1302. 1mm
12 (1-pc?) kj 12(1-0.152)x100

ARAE TR T BN T e 1], AEARGL 25 S P 42 LA 221l RS 7 SRR B, SR AR BNV B Y (07D B2 A N
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@RI H
Me=ql, Ny X 10 °=1. 47X 1302. 17X 461 X 10 °=0. 1024 (MN. m/m)
@RI

6.=6M. X 10°/H,=6 X 0. 1024 X 10°/450=3. 404MPa

o,=(1-B) 6.=(1-0. 25) X 3. 404=2. 553MPa

4) "RHLHI 2 ERE B

Neg=1 Q10710 0 Tem 1 (U O8I LT 9959 9 1 39(09)

5) BT BRI O SR T A L

AT FERE T HL 2. 3m;

Ny=461

0.75n, W,  0.75 6 X 353.66

= DMy X 1675 X 30 = 34770
et = "7000T S 1000 x 2.3

84

nez Nex=34770/14656436=0. 0163
Net/Nertnea/Neotnea/Nea=0. 3449+0. 5143+0. 0163=0. 8755

0.8<:0.8756<1.1

K, e BiE AT I AT IE i 2 uh BEK IR YR B AR R 45em 7B R THRE
3.2 T{k#11% FAARFIELD i+5

IDRARCEAT S
gER E B4

Pavement Structure Information by Layer, Top First

No. Type Thickness Modulus Dmss?n's Strength
mm MPa Ratio R,MPa
1 PCC Surface 425.5 27.579.03 0.15 5.00
2 Variable St (rigid) 150.0 2.200.00 0.20 0.00
3 P-301 SCB 300.0 1,723.69 0.20 0.00
4 Subgrade 0.0 127.24 0.40 0.00
B S5 44 255 875, Hom
2) MUMER
Airplane Information
No. Name Gross Wit. Annual % Annual
tonnes Departures Growth
1 ERJ-135 19.100 191 4.21
2 Dash 7 18.600 4157 415
3 Dash 7 16.500 1,897 4.15
4 Dash 7 23.300 3027 4.15
5 B737-800 79.243 4.036 4.15
6 A320-200 Twin opt 78.400 4.036 4.15
7 A321-200 opt 93.900 3027 415
8 B777-200 ER 298.464 827 4.14
9 B777-300 ER 352.441 1.931 4.14
10 A330-300 opt 233.900 2,758 414
11 A340-300 opt 277.395 1.379 4.14
12 A340-300 opt Belly 277.395 1,379 414
13 A380 562.000 149 10.00
14 A380 Belly 562.000 149 10.00
No. Name CDF CDF Max P/IC
Contribution for Airplane Ratio
1 ERJ-135 0.00 0.00 5.19
2 Dash 7 0.00 0.00 452
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3 Dash7 0.00 0.00 4.52
4 Dash 7 0.00 0.00 4.52
5 B737-800 0.00 0.00 3.52
6 A320-200 Twin opt 0.00 0.00 3.67
7 A321-200 opt 0.00 0.00 342
8 B777-200 ER 0.00 0.00 4.05
9 B777-300 ER 0.98 0.98 3.87
10 A330-300 opt 0.00 0.00 1.89
11 A340-300 opt 0.01 0.01 1.81
12 A340-300 opt Belly 0.00 0.00 3.78
13 A380 0.00 0.00 3.82
14 A380 Belly 0.00 0.00 424
3) ML [T SR ok A

ARG+
NonCohesive Soil

Percent Maximum Dry Density(%)

Depth of compaction

from pavement surface (mm) from top of subgrade (mm)

Depth of compaction

Critical Airplane for Compaction

100 D - 556 - B777-300 ER
95 556 - 2417 0-1542 B777-300 ER
90 2417 - 4475 1542 - 3600 B777-300 ER

R+

Cohesive Soil

Percent Maximum Dry Density(%)

Depth of compaction
from pavement surface (mm)

Depth of compaction
from top of subgrade (mm)

Critical Airplane for Compaction

95 0-507 B777-300 ER
90 507 - 1512 0-636 B777-300 ER
85 1512 - 3052 636 - 2176 B777-300 ER
80 3052 - 4393 2176 - 3517 B777-300 ER

4) JE T A5 = A

MD-03 NewRigid01 | Des. Life = 30

Layer Thickness Modulus or R
Material {mm) (MPa)
—> | PCC Surface | | 4255 | | 5.00 |

P-301 SCB

N P e
RRRRRT
S
LELeLe.

olels

3.3 WHAEETEEE

ZRENIUT IS 2285, Bt SERET, SERYERZ R 7R RGBSR R, A

o o o !

Total thickness to the top of the subgrade, t = 8755 mm

Non-Standard Life

AR

DOrad

PSS
stelelel
s,

KR ZE, THEEB, FAARFIELD B0ER i ik A5 T AH o a7 4

MAHSEEER 1A, FAA HEZER (I T G540 1 2 2 LR RN T 0 00k, — I, i 5 2 8 B2 — AR
EAMIERE RS, T B AT R AR IR ZE TN, WA M2 IO BOE A PR SF . T FAA REEA IR
TCER AT HALII AL BLRE 7, A SR R AR R BE P IR B B 2 A e s mT v SO = 4R 2R, RSB A IR R 4R i

PR VELE SR T R o, ATLAE FAA THEEE BUE T IR, (R R W ZR AIE LT, AT Re e vt 1
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