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Abstract; In order to improve the dynamic prediction and management capabilities of soil field safety in airfield, a
new artificial neural network ( ANN) model was established based on the evaluation data of six years in an airport. By

factors analysis of the actual soil field of the airport, natural density (ND), actual water content (AW ), optimal
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water content (OW ) , rainfall condition (RC) and compaction condition (CC) were chosen as the input data, and
hyperbolic tangent sigmoid function was set as the transfer function. The network was trained by 400 sets of data and
validated for its accuracy by 100 sets of data selected randomly from the database. The prediction capability of
achieved ANN model was analyzed by Nash-Suicliffe efficiency coefficient ( NSE ) method. And engineering
application had been done in another airport. The results show that soil field compactness can be effectively predicted
by well-trained ANN model with R-Squared of 0.98 and NSE of 0. 89. The outcomes of validation test in another
airport prove that the errors of most sample zones are between —5% and 5% , with only one exception of 15% , with
calculated NSE of 0. 86, which satisfies the requirements of engineering application. By optimization of ANN model
with factor analysis method, it indicates that ND and AW are the controlling factors of model compactness prediction,
and the best ways of improving the safety of soil field in airport are soil gradation and drainage control strictly.

Key words: geotechnical engineering; mitigation and protection engineering; highway and railway engineering;

compactness; prediction model; artificial neural network ; airport soil field

BE r [ R AT az b 1 3 2 A JRe AU BIE H ke
BRI, KLY S A AT A R
WHLERIE E R IEATRS, ZHURPERE . KRS O
FLE ARG AF R Z 0, — Hop i s, i ys 284
Wr, FRiE ERRAE. ik, BB TE B E P
BB T 0 X AE Gk 0 A 28 o X 4
(RANGBITZ2EEAE) FR 2w X 2 E
RIS A L BURSEEARHE T 87% , HLR A 5L
MR A TRIRT

FESCEE ALY L X T AR RE R B bR, &
S E N RS T R Vi SR TR BT TR O S, il
Rtk TAEXMELIOTRE. ik, 7EPL A7 X B
R, R P R BC A LA S 5 R T 10 07 9 s i
KSR, BAMTFERM, 3 hnaR AR ) 4 = Xt
FIRESL R R, it RIS A SR
R0 R (R R A 20 S SN 7 N X |
P BRI R AR AR RS B A
SIRFLBRK B ) S s s i R AR RS Rk,
LR BRI S B TAE 4 = i LM = b —4F
THREMIK, #HATEARTIR B E N LR, H
ACREPEN AT R SEOR , k= SERHPE AN, X
DA A BT 1S A ST X 18 S R

O A S B ) AR T BUR B RAE
i - A S R TR BB MR b, A1 5 K M K
PG AT AT, AFIK AR AT A S
WA, SRR, RS, ST AR IR
FERRA . A R A R B AR +
VR S5 A 56 D81 38 T 7 A PR S A AR R
R AP RIE T R s A A R Gk B £ A
FESERE. RS RS HE B B fE, U
Wkt s AR B%

OrprEtt | RSz | s AT M
22 2% (artificial neural network, ANN) 3! #gaT FH
T A S R

HERZ B FBL, ANN 3 HRTE A
AN B AN G5 R4 E A R, WARTTEES5 28 70
SRR R, AUE A FRE I GRS A A
2 AR RO R, I, B T
ARG Vi o 1 RN NI i RV - o -5
HEY L R R A L g i
Fe SR T 44000 2 R 4 Y AR A B L R TR
WG EE, 2T X ANN 08, @ 7R
SEEETRI A ANN LAY, Shy B L 0% 1 it T Hh A9 e 52
FEBMER AL T AP B . 23 E i
WSS BUE SE R iE S50, #2572 T ANN Fi i
BEAY, JFXF TR AT A e, ER] T A ANN
BRI I 4 44 & 52 A9 W4T 1. RANASINGHE
A1) P ANN 3 7 BT XK B3 95 3% 10 A
PEATACI T, AR T 45 SR S SRR v & B
BAF. il Ou Ak A B 2R 5 i LB [R] ANN
REAY R T R 25 FNASE M, AR ST | ST T ) 4 44
JESZEER) ANN #5280 F A 2015—2020 4E7EHEHLY;
FE R ) A T DX S R 4t 45 2R AT AR R 2 5
5, SEI AR SE B R A TR , I 3@ i o — L xF
Ll SEIRLS: , Bk T AR AT SR, AL A AR
P Ry A T X R S 2 A PR T HOR L

1 E S E oA

1.1 ANN #8Izi)
ANN $5 ph KB B A B0 A R B TR IR 2
RIFRAHARLG, B—-MEZEABAMY, #ikE



56 GRYIR A2 4R TR

%38 &

WABAR A E T R I B4R IR 22055 TR 2 I 248 AUE I
SREUE'T, RHSTERE S IR AR 22 BN
ANN G ZZHBREZ S5, ENE—EE&ET MM
£IT, B MMEITTZ B A MIREGESE, @ X
ANEZEREINGF:S, BB Em AL, i
AR ER, HE RTEMES| 122
AR E R, Hik, A ANN 2510 O i
fETH AR (R R R) (s, et 7o
MZAGE R FAE BT ANN 78 b 38 4 14 Fe 52 B 5%
M) PR 2% S ASEAT . AT A S i O T B A W
MRS, XL BRUIROC R A IR A 14 R 5
JE TR I Ay 3 -

TR E R LA 1. RN
KA 52 BEVEAR 5 R B, A — ®AT X B 1 O 4%
i, R RMERER, S@EREGLERKTHE
{H¥E . I, % BUK SR % & (natural density,
ND) . 52 & 7K 3 (actual water content, AW) . %
£t & 7K 3R (optimal water content, OW) | JiLFT 1 4>
H AR (rainfall condition, RC) FTMX AT 2 4~
H WS B (compaction condition, CC) fE>5 ANN

EAIEES
R L k
1 I
E¥EG wESH |l KIREE |
1 |
|
wAkT | Sk :
| |
ks '
AT |l HEAAE .
S TSR YARY | —— I
" | JE S |
| |
' Rl ok :

Lmo ke > s |

. BATEE )
\ /7

—_——— e~

FETY i A AR B, X SR AT DAy 13 i A AN
17 XIS TR it AR 2. U SERE R
IR 8, FIF Matlab 7] 257 2589 N(5,3,1)
B AR RS B TSR, Hodr, <57 FRORFAZ T
AS5SPMaAmE; “37 FREENREETE3I A
WG IUFRRRBEA AR R, BRSE.
1.2 ANN =& % 5 &6

B 2 IEHIESE 6 a 1 X R S AT 6.
WA TERIT A O, HEE T e, +5&
RARELEE, [EE T UM RSB, WES
JB, AR H BB, NI 2 ATOL, e 43 A A M
BRI E X, B XA S D 3 A,
MR FRTTHC A 3 Wk, el dE 1728 40 e 55 B 44l
NS ) = T X S B 45 R v B AL A B 500 26 2K
P, Hrr, 400 4 EHEH T8 A ANN AR #1759
Y5, 100 2008 FH FReS:, &R0 e i A AR & A
AR R AT SORS T M R, AR A AL
fED] S A& 4 R %L (Tansig KAL) , FPHZ LR
TS SR R RS, UIZRUCE L BR
WENS TR

A

1 ESSEWmNRER

Fig.1 Flow chart of compactness prediction
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Fig.4 Verification test in contrast airport
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Table 1 Natural density and mass water content test

results for soil samples of text zones in contrast airport

4 K RKIRERE/ (grom ™) HIKH %
1 1.93 3.45
2 1.94 2.50
3 1.85 5.15
4 1.94 4.95
5 1.90 7.03
6 1.94 4.60
7 1.83 4.76
8 1.93 6.36
9 1.87 5.45
10 1.86 7.58
11 1.93 6.58
12 1.91 4.30
13 1.89 3.88
14 1.87 4.06
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Fig.5 Compactness relative errors in contrast airport
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