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Loading performances of pavement with assembled aluminum mats
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Shaanxi, China; 2. Institute of Airport and Pavement Technology, Beijing 100195, China)

Abstract: The strength of assembled aluminum mat was detected by four-point bending loading
test. Two soil test sections with different strengths were built. Four aluminum honeycomb-
sandwich mats with different thicknesses and strengths were paved on the test sections to
simulate different pavements with assembled aluminum mats at expedient airfield. Light and
heavy aircraft loads were simulated by using loaded cart. The deformations and ruts of the
pavements under different loading times were measured and the control indexes were that the
maximum rutting depth reached 30 mm and 20% mats were damaged. Experimental result
indicates that the effective moduli of mats 1-4 are 1 616, 1 862, 2 064 and 2 328 MPa
respectively. When mats 1-4 are installed over single-layer stabilized soil base and loaded by 75 kN, the
vertical deformations of the pavements are respectively 35, 19, 10 and 12 mm after 400 loading
times, and the relative maximum ruts are respectively 50, 28, 16 and 10 mm after 500 loading

times. When mats 1-4 are installed over double-layer stabilized soil base and loaded by 150 kN, the
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vertical deformation of the pavement with mat 4 is 16 mm after 1 000 loading times, the relative
maximum ruts of the pavements with mats 3 and 4 are 36 and 24 mm respectively, and the
horizontal joints of mats sink obvious. Under the same base condition and loading times, mat 1
made of 3003 aluminum alloy is easier to damage compared with mats 2-4 made of 6A02 aluminum
alloy, and the pavement constructed by mat 1 is easier to fail than the others. When mats 1-4 are
installed over single-layer stabilized soil base and loaded by 75 kN, the matting pavements can
meet the using requirements of light aircrafts. When mat 4 is installed over double-layer stabilized
soil base, the matting pavement can meet the using requirements of heavy aircrafts. 8 tabs,
15 figs, 25 refs.

Key words: airport engineering; expedient airfield; assembled mat; traffic loading test; deformation; rut
Author resume: CAI Liang-cai(1960-), male, professor, PhD, +86-29-84787008, Liangcai07 @

2015 %

126. com.
0 51 &

FE— R 5 J3E 1) S A 3¢ P 2 ST I A RE 48
A2 TRAL PR T il X fRT 5 HIL 7 T RE A 20K
EAE CHLE & A 805 BB D R AR T 9F 3 50E 1w
B 5 LAl 227 A — E K AR TR S i i R L R
B T A L B R I T AR A R
Zefli A .

LU | [ b R — DR PR 2 AR A
o 1 5y AL 7 PR TS 2B 1) S B AR 3 o A R e el R
BAORE ST 55 25 R I 208 5K o 58 T AR A IR 5 A
TG A2 T RBILI i ORI AR BLE AT I B U
TRZRE. FEME L Dover % 42 H T4 1L
BRI T A 7 T 46 5 Ceo SRKEAR G 42 b RHIL T 3
PR GE WA IR BRHE NS5 F F ] AM-2 B4R
FAaIE W R A R LY /L CBR{E N 4~6 9+
B FABCR AM-2 RS 5 5 T8 TR . AT DA R AR Y
SR LS R RS AL SR

BE & BT 5T 2E — 20 TR S AL . B I 2
I T 16 7 Dy D 2 34 i T T R O T 5 4
Bl TS K e TR - P S 3l - PR BN
WO . R B RS [ S A ] A B OR
JH B R 5 A 5 A AR Dy G 2 Y B T PR B 52 T
% s Merritt 2045 TR R B ARPORTIA T T s 2
S 6 T P A v s B A T L 2R R SR O TR T
T R B AR B AR B R AT 5 Chang S5 78 0 ) 48
I 5 84 2 7 22 M 45 3t v 3 g J 38 R T 90 A
B T AREAR 38 a5 A e A B T 5 3 A
e T IREE LB I AT AT P, IR X 2 B KL ME
B i@ AT P REHEAT TAHRL R A AT . DR SR
—F 3 TR R R R ARRE T K il PR T . BTz

IO 7K e TR O L T A 4 et DRI R
PR TN 7 B0 791 18 5 - B AR R B T AL 37 4
HAE 522 53 ve i 8B R ML RE A W 2 C-17 KL
B BT A 32 BT AT 45 R . Bl A o0 VR 5 b PR A
18 e AR AP A TR AT ST T R 5 3 T PR X
TN 3 49 753 T 45 - 3 v 7E T 5 ML 3 R e R R
B B ) A I RE (AT W R R L 7
PN D7 TG o T 90 R - A e I R A DA 2
12 i 5 R IR AE A 0 TR B - AR bk B A 2R R
Tk Ve TR B B A .

BEE PTRLRE 27 1 & Ji L 20 fiE 20 70 4R AC S A
P RLET 4R 52 5 4 RE L T 45 & A BROC 2 B 7 Be A |
BUBE LU0 28 45 19 52 AR i A7 088 . 70 A 17 AM-2 T8 T
By bt A I X i 4 T 30 Wk 18— AE T
e AM-X, H Fp 20l 2 C-17 F1 F-15E &AL B o
1 000 Y9 SI@ATAE FI ™ o 3 i 3 T A A 4R T
T W 5 A BT AR (EUN T R G 3%
TR F 37 L TCHIL A7 SR X LA 2 HL A 25K L i HL el
TR BT 4 S R R I A P RE AR RN e 2
1E ML 18 T TG 8 R B L R 3R — BB
RGE AR R G 2, BRI S AR IR R
He 58 5 55 J3E R, PERE RS AE » RE B I R OR FE A RAHLAY
o PSR AEL ol T A R R e o e 5 4 3 T AR,
P 2y L5 0 e ok SR B AR R 22 53 4

X ML A A 2R TR L D e X 3 AR IE T
MBS AR E Lk = b A 25 R 3R Ak Tm] e
AR ICEE A e AR AR R L TE B T AR 0 N B
AN R B 6 A i3 A A [R5 B L #) 22 b P 2
SRR IE AR AT 1 3E AT A g L I T IE 1 45 A
R R ) AR T (A2 8 ) 15 38 T AR L b BE A5 A 2 K A
ARTE - o3 M 1T A 5 S S AR TR S



% 64

RRA . F MR ENBEe

T8 AR Y 3 2 A e B AR 3

kit
1.1 EEHR

BEXF AT IR B A 7 T 6 T 1A AR L 0 AR
ool M TR LR 1, SRR Dy T G AR R SE A
2 340 mm X1 070 mm, R IEANS NI 55 Je i, i
BEREIE R 0.2 mm, NHTENK A 6 mm, R
TR R B T 0 e JE S S TE AR . AROBE DU JE T 300
VA 38 2ok 22 B A B 5 R S IR S R A Y
H T 04 5 40 P20 T A 1 A e ST 5 T AR E Y
AN]SR e (W) 26 0 B R iy 22 Sk I
I 7R AT IR B 22 /L 4 6 R T R T TR N
P . DB A JE T AR A AR 8 0 W R R 3 LN
3 BRUETE 8 AT 45 35 - 38 1 AN H B0 E 2R )
R, R O e R e g e 2 25 4 4 il M B K IR T )
(GJB 130.9—1986) #4047 = P il 35, i i “ U 7 2
it 0 I AT 6 o AR A R A R R Ty TR
W 2, F Jpim#kJy . BFE AR R 5 A,
AR UERAE R ST 600 mm X120 mm, £ 1454 T
A6 AR SR RE S B, b B BT AR
3003 BB G G MR B BT VIR 6A02 BUEH G
MR BIERR R 3 R 6 RiEmR. WIEEN
TR L Ve PR A A R Y T AR 1~ 4 PR AT i
5% 3 T AR .

P s A

Fig. 1 Test mat structure
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Tab. 1 Parameters of test mats

T TET A 2 5 B R T BRJEE E / mm | 2 S JEE BB/ mim |45 4 A/ MPa
1 il 3.0 44 1616
2 VI 3.0 44 1862
3 W 3.5 43 2 064
4 V 3.5 53 2 328
5 il 2.0 46 1028
6 VI 2.0 46 1216
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Fig. 3 Sizes of test sections
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Fig. 4 Structures of test sections
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Tab. 2 Basic performances of soil

B/ % WM/ Y| WMPERRE | RRTHEE/ (g cm ™)
30. 6 17.5 13.1 1.9
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Fig.9 Vertical deformations of pavements A-D
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Fig. 10 Vertical deformations of pavements a-d
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Tab. 6 Compressive deformations of bases and subgrades
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