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Abstract: To advance the understanding of the aircraft classification rating-pavement classification
rating (ACR-PCR) method for evaluating the bearing capacity of airfield cement concrete pavements,

this study establishes a comprehensive ACR-PCR evaluation database for such pavements at China’s
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transport airports. This effort is grounded in the national pavement strength-report updating program
and employs the civil aviation administration of China-pavement classification rating (CAAC-PCR)
software, alongside standardized principles and procedures for parameter acquisition. A total of 190
runways commissioned over the past two decades are selected as the analytical sample, and the
distribution characteristics of their structural parameters are statistically examined. On this basis, the
sensitivity of PCR to structural parameters and its variation patterns are investigated in detail, while
the influences of traffic volume and aircraft mix are also assessed. Furthermore, the distribution
characteristics of PCR are statistically summarized, and a comparative analysis is conducted between
the ACR-PCR and the aircraft classification number-pavement classification number (ACN-PCN)
methods. The results indicate that slab thickness and flexural strength are the most sensitive
parameters governing PCR, followed by base-layer parameters, whereas subgrade parameters exert a
comparatively minor influence. PCR decreases with increasing traffic volume, with the rate of
reduction gradually diminishing; its value is governed by both the aircraft with the largest ACR in the
fleet mix and the maximum cumulative fatigue damage factor induced by the traffic mix. For rigid
pavements at Chinese airports, as the airfield area class upgrades from 4C and 4D to 4E and 4F, the
maximum PCR values remain generally comparable, while the minimum, median, and mean values
show a consistent upward trend. Additionally, PCR on class B subgrade is slightly higher than that on
class A subgrade. Compared with the ACN-PCN method, the ACR-PCR approach exhibits greater
sensitivity to cumulative fatigue effects and yields more conservative evaluations, yet both methods
demonstrate consistency in identifying aircraft requiring load restrictions.
Keywords: airport pavement; pavement bearing capacity; ACR-PCR; field-measured data;
characteristic distribution; sensitivity analysis
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Table 1 Acquisition principles and methods for evaluation parameters acquisition
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Table 3 Aircraft traffic parameters of representative runways for different airfield area class

I8 44 B

28 22 S AU GRIRAEZR U, B R AR L L AR ISR %)

4C-HiH 1
100(896,50% ,2%)

B737-800(4 744,50% ,2%) ; A320-200(7 854,50%,2%) ; A321-100(994,50% ,2%) ; ARJ21-700-STD(624,50% ,2%) ; A319-

4D-H1E 2

A320-200(3 040,50%,3%) ; A320-NEO(2 322,50%,3%) ; A321-100(1 414,50%,3%) ; ARJ21-700-STD (1 076,50% ,3%) ;
B737-800(15 561,50% ,3%);B757-200-PF(1,50% ,3%)

4E-H1iE 3

A320-200(69 049,100% ,2%) ; A330-300(1 733,100% ,2%) ; A350-1000(37,100% ,2%) ; B737-800(74 856,100% ,2% ) ; B757-
200(845,100% ,2%);B787-9(1 887,100% ,2%);B777-200(2 229,100% ,2%) ; ARJ21-700-ER(3 997,100% ,2%)

A320-200(54 033,50%,2%) ; A330-300(8 366,50% ,2%) ; A340-300(94, 50% , 2% ; A340-600 (193, 50% , 2% ; A350-900

4F-BiE 4 | (1428,50%,2%);B737-800(23 071,50% ,2%) ; B747-400B(2 828,50% ,2%);B777-200-LR(11 198,50% ,2% ) ; B787-9(7 257,

50%,2%)
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Fig. 5 Distribution of structural parameter sensitivity index p* for PCR
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Fig. 6 Variation trend of PCR with the structural parameters
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JZ [ 3 AR B 45 19 100 MPa(2 000~3 500 MPa) ,
PCR {H 29 2 T+ 10; 18 JZ Hi 45 $7 3% £ 49 82 = 1 MPa
(5.0~6.5 MPa) , PCR{H . & $2 7+ 29 100, X} F i
F |, 5 e AR A R EL 1) A — « A 2T S 14 3R T
T S5z 07 e 4 48 i 10 MN=m*(80~120 MN-m ),
PCR B W % T B 24 2; B 28 38 B& XJ 1 A & 1 54 fn
10 MN-m *(50~70 MN+-m ) ,PCR{EZ#2 7} 5.

SR TR W] TE R 5 T R P B A Y
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WS T JE T e AR AR M PE R SR T AR XS A B . E— 2P
Hiy, N R RAT XAFE T TS R TR P R
) AF R BBURSPE A A 25 R RN SR 4 AT X T 2 &
JERSZ T R 5 B E AT X AR & 2= b
25 137 50 X PCR [ 52 1) 128 7 484 58
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558 3. 1T AR R O URE 45 H S 8 2E S
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17 X B B 250 S50, ik A s, Hodh AC- B3 1

4D-HE 2 F AE-MGH 3 19T LR E A% B AR -
TH 4 E L ARG AL FELIERE AR SOR S5
SRR R W S AR AT 4, DT A 3 R S A T 3R
TIE 58 368 fr 26K [ A 75 s i) 2 4 i 7= 2 1 BRBRON ,
SO BT REAT 25 4 2 1 F PCR il 58 38 22 728 Ak 4 1
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R 43 Hr 22 i I8 i PCR A 5% 0, 41 X% ok
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P S R 7R . R 7CO ] L Bl T
M 199 P9 28 R B0, 4% #1353 i PCR(H P ¥ 2 8
TR, BT R R R W g . HIRHE T, mdk
P A 00 15 2 BB 2 in Tl 3 17 &5 A4 1) % 55 B 405, i
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Table 4 Structure parameters of representative runways in different airfield area class

PUEAFR | 2R /mm | AR/ MPa | PUASRISREE/MPa | JEJZ R /mm | [0 8/ MPa | 18 PR T SR/ (MN-m )
4C-3E 1 340 33 000 5.0 360 2 250 48
4D- 3K 2 360 37 000 5.0 360 2 500 58
4E-HIiE 3 400 36 000 5.0 400 2 500 63
4F-JiE 4 420 36 000 5.0 400 2 500 66
1000 s e 5r
——4C-JTE1  —e-4D-JfIjl2 A1
900 = 4E-HIE3  —a-4F-fliH4 . —-4D-HiiH2
-e-4E-JiiH3
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800} 3t APl
a \\‘\‘\‘\1’\1 o
700 + 2F _
BRI B777-200LR ,— a1 4301100
PRI A350-100!
600 \\«\x\x\l__. Wb LT
FR#IA321-100
500 0 . ,
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&7 22am % iE 1 PCRAEAN C,, (5 55200

Fig. 7 Influence of traffic volume on PCR and C,,, values of the pavement
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JEHLRLZH A i Al T, 8 ACR S R ALBY T N 1 4 3
2238 i B2 ACR K KA HLAL, [] i) 45 51 58 Ain 2 22
UCZ AL CH X 9% 55 32 B0 s ) 5 ik AT 220w D) A oy
XF IR AR 5 2R 6 BT s i 00 178 T80 1AL A4
a2l b R AR B 7 kB B T 2, i3 5.6
I

AC 3 B AN TE IR ALBY A A B Al B PRRRALE S )
AR B AT DR E ML & L, T8 3 6 7
JREY T 0 3 AT T 4.

ETFERTH HEED C,,. . 208 & KL
R 95 55 45005 TR e KLY  ACR e RALAY  pe
PCR {H #y SC 8 HL A DL & PCRH , 45 R & F
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Table 5 Influence of the combination of aircraft mix on the PCR of lane 1 of 4C runway

» PR 0 20 4 H6F 1 5858 B e/ — o N I L [ -
B737-800 | A319-100 | A320-200 | A321-100 700-STD ) BRPLE | RV | RRHLE | LA
JAS | 31.39 5.93 51.97 6.58 4.13 0.924 8 | A320-200| A321-100 | A321-100| A321-100 600
N 37.97 5.93 51.97 0 4.13 0.6327 | A320-200| B737-800 | B737-800 B737-800 540
Lol 37.97 5.93 51.97 2° 4.13 0.6327 | A320-200| B737-800 | A321-100| A321-100 620
N 0 5.93 89.94 0 4.13 0.3708 | A320-200| A320-200 | A320-200| A320-200 530
Lk 2 5.93 89.94 0 4.13 0.3708 | A320-200| A320-200 | B737-800 B737-800 550
TE 2" 2487 A321-100;2" K 2 423K B737-800.
6 WHEEEI4F-HIE4EEPCRIFM
Table 6 Influence of the combination of aircraft mix on the PCR of lane 4 of 4F runway
PRI R 15 4 7Y
TR S A /% Cofm A in%%ﬁ#ﬂ@ ACR i L YeE PCRAA M PCR A
C% D% E % ( RORHLR | ST o pLA KA
B737-800 | A330-300 | B777-200LR
JRAHA 91.1 7.7 1.2 0.1526 B777-200LR B777-200LR B777-200LR 840
R 92.3 7.7 0.0 0.0288 A330-300 A330-300 A330-300 780
Ll 92.3 7.7 2° 0.028 8 A330-300 B777-200LR B777-200LR 920
. 100.0 0.0 0.0 0.0012 B737-800 B737-800 B737-800 670
e 100.0 2 0.0 0.0012 B737-800 A330-300 A330-300 940
81.1 17.7 1.2 0.1891 | B737-800 B777-200LR 830
TH3 71.1 27.7 1.2 0.226 5 B777-200LR 820
61.1 37.7 1.2 0.2638 A330-300 810
51.1 47.7 1.2 0.3012 A330-300 B777-200LR B777-200LR 810
91.1 7.7 2.2 0.2570 B777-200LR 810
THl4 90.1 7.7 3.2 0.3613 B777-200LR 800
89.1 7.7 5.2 0.5700 B777-200LR 780

2% 248k B777-200LR ;2" 2 48k A330-300,

MR 22 5.6 10 T80 1A T80 2 43 b7 45 5 al 0,
TERAME N 2 38K ACR e RHLELS , C, R K HE AR
ik (HE 1 PCRE W BB & A8 ik . i — 2 ir &
B, B P 2 PCR A (4 OC B ML 5% 45 S ACR fie K
MUY, T 5 2 i o e K sl % o7 B R 05 ok B K
FIHLI TG G . R RE, B e 6 v T4 3.4 B9 25 SR nl I,
T [ 78 WL AL B R8T, A8 B 45 HIL A L 4] CRD
WA AR D L C, 23 R AE AR B E PCR Y
MBS A HLA 2 A b ACR fie R ALY, IE AN
2% A% 38 i B o7 SR R 05 Bk B K A ALY B2 i

ik — 25 B EaA R B X R 6 T 35 T
43T Y PCR B CHEEHLAL (B777-200LR) 9 4
KAV (H ACR BRI PCR) , JF 38 1 #3870 #r
W T Coudk 2 1. 0 B Z AL R 1) fie R A5 VF I i 45 F
Hol KW AT R . P i i KRR VF R B C.,
AL R IR, B 8 Tan o Hh B 8 mT AT, #E ALY
A MG R BT, T35 TH 41
i £k 58 4 T A, X Ul B GE i PCREAL S C,, 4 2%,
(MRS R 5 v S 0 W - Nk 8% ]
Con R TR, BT BB B,
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Fig.8 Relationship between the maximum allowable mass and C, .

of critical aircraft that determine the PCR value
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Fig.9 Distribution characteristics of PCR values at different airfield area class

£7 AEXITRERPCREFTE

Table 7 PCR eigenvalues for different airfield area class

PCR {4

TRATIX A -E R
RAME | RORE | P | P

4C-A 520 1070 685 670
4C-B 550 1130 726 710
4D-A 550 1130 787 760
4D-B 560 1210 807 780
4E-A 700 1220 902 880
4E-B 860 1210 1098 1125
4F-A 840 1230 995 980
4F-B 960 1230 1080 1045
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W, T8 k2 B R 52 W R Xk A R 5 () o 7 A 45 42

AT X A, T JE X PCR B 5200 55 58 1, T Bl %
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Wit

(3) 22 3l Z B %) PCR 9 5% Wi 43 B 28 B, 36 1]
PCR B 2238 5t (935K 52 T B, BRR IR 2 W e 2 ;
M C o MH R 1. O, 75 38 o BR AR AR LB 4 5 55
85 1l B I A2 A7 XU, 5 pe 52 3 T PCR 1) S& BB AL By 2¢
Fiz AT ML A A R ACR S KIWALAY , H i 1 PCR
5 Z KN ACR SR AGIEN FMC. A
XK, LA TG . R, X B TE AE AT 5] A BT HL
R ML G 5 3E RS K SO A
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Table 8 Evaluation results of pavement bearing capacity of representative runways at different evaluation periods
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