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ABSTRACT

Combining the key project of National Natural Science Fund “the
basic research and application of deep mechanics of rock masses”, the
paper analyzes the dynamic response of high stress rock mass by using
the numerical simulation method and researches the problem of rockburst
in deep mining.

By using the explicit finite difference program FLAC’®, a model of
numerical calculation is established for one deep crusher chamber, the
stress distribution, displacement, and deformation of the wall rock of
excavated chamber are obtained by numerical modeling. On the basis of
this, one dynamic load is applied respectively on the above and the right
boundary of the chamber model, and the dynamic response of the wall
rock is simulated and calculated. By changing the peak value of dynamic
load, the influence of the intensity of dynamic load to the chamber
stability is researched and the distribution of stress and plastic area of the
wall rock in different time step is showed.

Several models of ore pillars in deep mining for numerical
calculation are established by using FLAC’". The stress distribution and
deformation of different ore pillars are calculated, and the load-bearing
capacity of different ore pillars is analyzed and compared. Basing on this,
one stress pulse load is applied on the top boundary of the ore pillar
model, the dynamic response of the ore pillar is simulated and calculated.
By changing the stress amplitude of the stress pulse, the influence of the
intensity of the stress pulse to the ore pillar stability is studied.

According to the results of numerical simulation and analysis to high
stress rock mass, the limitation of the static load theory in research of the
mechanism of rockburst is pointed out and the elementary analysis on
rockburst is made by means of dynamics theory.

The basic principle of artificial neural network and the learning
process of three-tier BP network is illuminated. The existent problems of
standard BP algorithm and the causation is pointed out, and the additional
momentum and self learning method is applied to improve the BP
algorithm.
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Based on the neural network theory, a new rockburst prediction
model is established. The model can be directly applied to predict
whether rockburst will happen or not. The instances indicate that the
evaluated results agree well with the practical records, which shows that
the model is effective in prediction of rockburst.

KEY WORDS. High stress rock mass, dynamic disturbance, rockburst,
numerical simulation, artificial neural network
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RN ARAR o FR AN [F] R 28 Jer AR D), 300 T A O o1 550 45 SR st T LU T W 48 PR e

5.
DL ECsR T & BICI N g, T TR SR &1 R~
9 s B Bl T
Jo;, .
—+pg, = pl (2-10)
0%

Rorfe O RIS g b T .
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¥: 1.5004000 ¥ 0.000
I 0000
Mag: 1

Ang: 22500

Block State

Honeg
shearg

tasce Consulting Group, Inc
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-~
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45 00006+007 to -4 D000+ 00T 0000024000 £ §5830¢+008
4 o3
+3.00008+007 b 2. 00004007
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A 5.000e+000 0o . 5.000e+000 * 0000
- 150004000 ¥: 0000 ¥: 1 $00e+000 ¥ 0000
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=

(e) t=0.038s

(f) t=0. 04s
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Fi
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<3 00008+007 15 ~3.0000#+007 82 -5 D000#+007
<8 0000e+007 10 -.0000e+007 -8 0000007 2-7.0000¢+007
<7.0000e+0A7 to -6 N0 +00T <70000e+007 to 6. 0000e+007
£ 0000e+007 10 £ 0000e+007 52
+5 D0004+037 10 <4 D0D0w+007 +5 D0004-+D0T 4o 4. D000w+007
4 0000+007 45 < D000&+007 85-3.0000¢+007
-3.0000e+007 1o -2 00008 +007 <3.0000e+007 152 000004007
<2 00000+007 1o -1 D0O0e+00T <20000e+007 to0-1.00000+007
+1.0000%+007 to -2 447 20+008 -1 0000e-+D07 10 -2 881204008
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X 5000e+D00 w0 A 5.000e+000 ]
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s

| 0000e+007
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&

(c) t=0.028s

(d) t=0.034s

FLACID 2,10

S0 41837 Mosel Perspacive
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-4

(e) t=0.038s

FLACID 2,10
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(f) t=0. 04s
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B 3-11~3-19 20l 45 T UHah B ek B = 2 B Sy, AEANE Y )
PEVEAE i = SR TR A B T N ) AR A e b B AT DU HY A = A R 5 A )
FE %5 5. 76 (Zone 390 1 Zone 4) 8¢ K =N 7 AR A ERAEEARALL, 72 N 3 AE i 2,
FATTIN ) SR G BRAIR, AR )k BRI, ST ) iB B KME, BB Y
JIPVEAE IR, Ny B RAE I K FEN I E 2 5, S ) AR A
A, i BH I P Ak [ A0 N ) A R v e 2 SR AT B DR B B AR G Pk o ARV
Wt A b, R S TR R ) 20 75(Zone 584) 5 K N S HEAS SR/ fE
I WA )G, BRIC ) B e fik,  FLBEAE N 5 AE R3O, e i
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SEPEIIER, AL FELA BRI FE A K

] 3-20~3-28 43l T BN 73 ok B = LA A U, AEANFN )
VAR T = JR L TR B T N ) AR A D o 1 P BT DA H S A6 Y T A ik F
il == 2 ANVEE 55 A ) EE FE) 5 R G (Zone 390 1 Zone 4) 5 K 5N 1 AR A0 AT SR AH
L, N IEFEAR FIESemN G RN, TR T 0k BRI, BIT R ) B R SR,
HBEAE N B A O, N ) /MBI s RN JBAER 2 05, N
B (R 5y, (RJEA PR AEWIARE I T s, BEAG N )P IR, N AR AL
(I BNFE AT BTN K . ZEN i /e b R e, i 2 HE T (7] BT (Zone 584) e K
T IJE S K SG BAR, AR Bk BRI, FICRY s Bl KME, BB Y
JIVVEAE IR, Ny RAE AR s RN AER 2 G, 5IC R ) B A,
WHIAAEARVF 2, FLBEAG N ) BB R O, Y g %) (%) Bt oy, 3 B ke Ak
TR TN, HoRBERE I, HBAEPRaI Y m B (R, A B TR
RN .

] 3-29 WoR T N ik ok B = A Eal AN S8 prax=30MPa B, AN [H]
F 221 il s R P e K I AT 2 W] o sl e i 0 A9 B g g 4 Tl . ) a0 [
RS I TR B, AEIXANIF R B, B A B i R =5 [ a5 ) AR 8RR, ]
DA ] = R0 TR PR N g A8 A 3R A 1B T 7 1) B LR A 48

Kl 3-30 S 1Y ik FAR S FLEA AT 1 5N ) B AE Prma=30MPa I, AN[H]
I I =5 B S R B K R N AT = W o Bl I 0 i M =5 B o A T2 7 ) e A4
FEFTIE I T B rp,  mT DA S5 R = R TR 1R 8 3 A6 AP O ) R4k

X LG 3-29 1 3-30 nf LA H, AHEE T-HRBIN Jpck A = [l B s, 4
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FLACID 2.10

Block State Block State
None None

taca Conpating G e
Mirnespois. UN USA

B 3-31 R AME LR pu=10MPa 7 ) 5K B 3-32 R AME LAR pu=20MPa L 7]
YER G B % 6 B K A YER G B 5 6 B R A

FLACID 2,10
i

Block State Block State
oo shasep e
shiarg

s Conguting Grovg. Ing
Mineagohis, MN USA

A 3-33 k AFRFT LA pu=30MPa ;& Ak A 3-34 Rk AAMEL AT pu=10MPa 5 77K
YER G B 25 6 1B R A YR G B B 6B R A
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Nene Mane

sharg shearg
ftasca Consulting Group, Inc. tasca Consutng Group, Inc.
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YER G B % 6 B K oA YER )G B 5 6 B K A

31




RN s 2 VAT SR N A RS WA N )W
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120 BRI AR AN [F] Y. A SRR DX A 00 o 4 gt on 1Akl = L3 Sk, fis
N ST PRV A, = R S B B YR P XA IR, B = BT, AR A
RIS FA SR I X AR A E A W] S (LI 3-31~3-33), Tt WI LMoL, R3S Sy ont
Tl 25 HET0 AR B2 RIS AR (RS M A, BEAE PS03t B R 3 o, X 2 th 7y
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EE T L R SR X oK, ELI A3 ROk 7 R (LK 3-34~3-36), Uit
TR0 5 BT N 7985 i = B B (1) 5 M K, A H 50 I 3 9 5 B2 P 388 T
i = B P AR 2% 2 A IR

3) AT

P = L (0 . I AN B YRR TR 0 w] 0, A8l B ke F i = 1L |
TS, B Y 55 B R I, A E HE T LA SR Bk AR, B
Sy RASIR, WA FE BB s 4Pl N g e ok B A = [ A i, B
IS 3 30 R RS (R B4 0 il ‘= A 0 R L S TR A AN RS S BB S ) AR,
WG FEAE AT 7 T RO o R L PR 50 T 01, $RBh N T3 38 15 i =5 [l
W L7 M), A 5 HE TR R AR [ PR RS e MR RS AR s RSN T 38 >k i =
BRI 7K 7 Ty N, Al 2 ) B L P B MR M oK

3.3 SRIFFHE AWM AERLS S

TRESCBCRYT, AR Y BT, AR B T R A I AR
SRR IR KR, AN BRI BRI RN 20 BB Beld  — B BOR I A E 1
AR S AR A ORI o N TR . R e SR T 7 A PR 3 A
FIFAE, SRR S T A3 sl . BFTURSZ N R I A 3
ZI) (1 AT AR K RS Lo ARG U IR IT KA DX N AE A R E 5T 54915
XEHAEBN I8N B (R R AT 0 o

3.3.1 BEITEZEBFR g 5

R E AT AT 00T, W FEE AR 2~6m, S 8~20m, ARAL R4S
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333 HEHERE
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LA A B R 2 B8 g« FEUCIEA b, AR A AR P Tt it I — R ) B AT &, AT N
JI53HT o A3 AT R H i ] 3-40 From IR 1E 52 kb 23 A far 48, 4124 0.004s, 7 FLAC
H RN TAICR 0.03s0 A T T sh BRI AR I e, AEth b 4 Sl B Sh
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BT 0T 78 FLAC® W, W FE GEfRELh 4: 1) 300 W AR 4 Qs i,
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MPa10" 1
2.0 =

0.8
0.6
0.4

0.2+

T T T T T T T 1
1.0 2.0 20 4.0 5.0 6.0 7.0 8.0
time/s x10°-3

B 3-40 5 A ko4 BHAZ o 4%

334 WEAEERES T

ORI FIEivii

EHUE AR 2m, & Sm W AERY CEAREb o 4: 1) AT 0T, WHEEANH
GAF T AL FE M, O NANE I BB AT 08T, T2 TR, 20l ik
112 P=20MPa, 30 MPa, 40MPa 1711450, TF5 45 Rkl 3-41~3-45 s

FLAC3D 2.10
Step 7318 Mocsl Perspactive
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Itasca Consulting Growg, Inc
Minngapols, MN USA
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D1 e H ARARR
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SR 4 1 W F AR
& F e A A
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Rtatien
0000
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SRR SheNrD
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SPRIQ tinsicnp
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SHINA AN Dinsion
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Shetng Bngong
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M X oAt L
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B 4 1 F AR
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FLAC3D 2.10
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3-41~3-43 WoR TRty 4. 1 B0 FEBIAAEAN A BT, BIAL TR
5 1 RS A A . 24 p=20MPa I, THEE4E AR IIBEYEIX ;. p=30MPa i/,
TR R R AR AR /D s oc R B T BBV Y, & 3-44 7R p=40MPa I,
W FERR P X At L W] 3-45 FioR . BEAE I3, 7 R BT H B
IAPEIX S B K

A R E AR LG AT, BNk BEAT 2m, & 12m A Gaifetth 6: D
AIEAR 4m, & 12m B0 K Gt 3: 1), tFEARF R iy B E 1
4 P=40MPa [N B BT SB AR TEAR L, 45 R ani&l 3-46. 3-47 Jir.

H & 3-45. 3-46 J¢ 3-47 WJLAE th, {E4% p=40MPa It , B mAie g R,
W FERR BT LA S X K, 3 B R ERE ) T B

(2) W HE3) )15 br

DR I

I AR F3— AN 00 (Zone 59) A —NHJG (Zone 31) FIRH—
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ARG DL . THE S R B, AR B 7 ) 1RV g Bk de K E N g
3-48~3-60 73 45 H T 4135 p=20 MP. p=30 MP il p=40 MP I} A[a] 3 3 04~
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2454 4454
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2.304
2.254
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2.15

2.054 2.004

1954
2.004
T T T T

T
05 1.0 15 20 25 0.5 10 15 20 25

=
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O NEN LAk KK E R ) B4R 2%,
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stress/Pa x 1007

strass/Pa x 1007

255+
250 5%
245+
28
2404
27
2354
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230
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2254
244
2204
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2154
2104 22
2054 21
2004
204
T T T T

05 1.0 15 20 25
timefs x10*-2

B 3-50 p=20MPa. pu.=10MPa, Zone 7
S NEN TR A E

stress/Pax10n7

05 1.0 e 20 2.5
time/s x10%-2
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RKERL A B A2 4R,
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(i8] 10 148 z20 248
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3.0
2.94
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2.3

2.24

T
0.5 1.0 g 2.0 2.5
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A 3-53 p=20MPa. p..=20MPa, Zone 7
RKE LA BT A2 2%,
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stress/Pax 1087

stress/Pax 1007
344
344
3.3+
3.24
324
31
3.04
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209+
284
284
27+ 2.6+
2.6
254 244
244
2.24
2.3+
224
204
21
20+
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DIS ‘WID 1‘5 ZI.U 2‘.5 0a 1.0 1‘5 20 25
timeds x108-2 timefs x104-2
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stress/Pa x 1007
stress/Pa x 1007
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344
3454
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3404
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3.354
28 330
26 3.254
3.204
24+
3.154
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3.054
1 1 A/\/\/\/Wv
UIE 1ID 1‘5 2‘0 2‘5 UIE 1‘U 1‘.6 ZI.U ZIE
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3.64

3.54
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3.34
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3.054
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324
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05 1.0 15 20 25
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4.84
4,155+
474
41504
464
4,145+
4.5+
4.140+
4.4
41354
4.3
4,130+
4.2
4.1254
4.1
41204
4.0
4,115+
394
4.1104 384
4105 37
05 1.0 15 20 25 [1R] 10 146 20 25
timefs x104-2 timefs x104-2
K 3-68 p=40MPa. pw.=10MPa, Zone 7 B 3-69 p=40MPa. pn.=20MPa, Zone 59
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Carter, Rotaton

: 0.0008+000 *: 30,000

'¥: 0.000e+000 ¥ 0.000

Z: 4.000e+000 I 0000

Dist 2312e+001 Mag: 1
Ang: 22500

Block State

Honeg
shearg
tension-g

tasce Consulting Group, Inc
Minngapolis, MM USA

B 3-75 p=20MPa. m.,=30MPa B 5 7 %Ak B & A A AR A 64 %0 M R oA

FLAC3D 2.10

2006
Center, Rotation:
X 0.000e+000 X 30,000

Y-0.00004000 ¥ 0.000

Z400e00  Z 000
e Mag: 1

Ang: 22500

Block State

Honeg

shearg

shearp tenslon-g
tensiong

tasce Consulting Group, Inc
Minngapolis, MM USA

B 3-76 p=30MPa. pu.=10MPa B} 5L A7 kA% B J& A7 AR ALY 64 40 b R A

Sep 373
20:50 ‘?Mc

Canber, Rotation

: 0.0008+000 *: 30,000

'¥: 0.000e+000 ¥ 0.000

Z: 4.000e+000 I 0000

Dist 2312e+001 Mag: 1
Ang: 22500

Block State

Honeg
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shearp tenslon-g

tasce Consulting Group, Inc
Minngapolis, MM USA

B 3-77 p=30MPa. pu.=20MPa B} 5L A7 kA% ) J& A7 AR ALY 64 40 b R A
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Step 17338 Model Perspective
11:30:02 FriMar 31 2008

Canken Rotation:

: 0.0008+000 *: 30,000

'¥: 0.000e+000 ¥ 0.000

Z: 4.000e+000 I 0000

Dist 2.312e+001 Mag: 1
Ang: 2250

Block State

Honeg
shearg
shearp tenslon-g

Itasca Consulting Group, Inc
Minngapolis, MM USA

B 3-78 p=30MPa. pu,=30MPa B} /2 7 s AR J& &7 AEAR R 4 12 R 5 A7

FLAC3D 2.10

Step 17845 Model Perspective
11:44: 16 FriMar 31 2008

Canken Fetation:

: 0.0008+000 *: 30,000

'¥: 0.000e+000 ¥ 0.000

Z: 4.000e+000 I 0000

Dist 2312e+001  Mag: 1
Ang: 2250

Block State

Honeg
shearg
shearp tenslon-g

Itasca Consulting Group, Inc
Minngapolis, MM USA

B 3-79 p=40MPa. pu,=10MPa B} 2 77 s AR J& &7 AEAR R 49 12 R 5 A7

FLAC3D 2.10

Step 17845 Model Perspective
1224:08 FriMar 31 2008

Canken Rotation:

: 0.0008+000 *: 30,000

'¥: 0.000e+000 ¥ 0.000

Z: 4.000e+000 I 0000

Dist 2.312e+001 Mag: 1
Ang: 2250

Block State

Honeg
shearg
shearp tenslon-g

Itasca Consulting Group, Inc
Minngapolis, MM USA

B 3-80 p=40MPa. pu.=5MPa B A 7 A% )G A ARARA 69 H M R A7
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FLACID 2,160
Stup B043 Mocel Peripecive
144398 Sun Agr 02 2008

Coter

Rstation
X000
¥. 0000

Z oo

Block State

Mo

SO $enG

SET $NNE NsnD
shas

sharp tangionp

Sazia Corsling Growp o0
Mirmeapsis. M USA

FLACID 2,10

St B421 Model Parsechie
145058 S Apr 02 2008

Block State
Mo
SN $hherD
Shen S p tansicn

Sa3ia Congutng Group, 12
Mirneapchs. U USA

A 3-81 p=40MPa. pu=10MPa, t=0.001s BF
AR G B R 5

B 3-82 p=40MPa. p.=10MPa, t=0.002s Bf
A ARAEA 49 B R o A

FLACID 2.10

St B34 Mocel Persgechie
14214 Son Agr 02 2008

g
Ang: 22500

Block State
Nerw
ShAl-N BN
SPAI-N SheRr-E lenSionD

Sasce ConglSng Grovo. o
Uirneapoks. MN USA

FLACID 2,10
Step 3045 Model Perspectve

Block State

MNorw
sharen seern
‘ShaR-n 57903 tengion-g

sheaep

Rasca Congulting Groug, Inc
Wirneapcis. MN USA

B 3-83 p=40MPa. p.~=10MPa, t=0.003s &f
FARRA G B R 5

& 3-84 p=40MPa. p..=10MPa, t=0.004s BF
A ARAREA 49 B R A

FLACID 2.160

St 544 Mocel Persgechie
1B Son Agr 02 2008

Block State
Nerw
Shal-N BN
ShD
S fansonp

Srsie Corgutng Griwp. o
Uirneapoks. MN USA

FLACID 2,10

Stag 10044 Wodel Parsipecive
1453 G Apr 02 2008

Corter

sharp tingisn-p

Sa3ia Congutng Group, 12
Mirneapchs. UM USA

B 3-85 p=40MPa. p.=10MPa, t=0.005s Bf
FARART 0 R X 5 A

B 3-86 p=40MPa. puc=10MPa, t=0.006s Bf
A ARAEA 49 B R o A
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i 778 Rasvumchorr B 4% 0.317 AR [37]
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Fft
fiF—: ANSYS Hii = @R IR S
/PREP7

ET,1,PLANEA42
MP,EX,1,9.89E9
MPNUXY,1,0.22
ET,2,PLANE42
MP,EX,2,9.89E9
MPNUXY,2,0.22
ET,3,SOLID45

K,,0,0
K,,0,9
K,,1.15,11.35
K,,7.85,11.35
K,,9,9
K,,9,0

L12
LARC,2.3,6,2.978
LARC,3.,4,6,5.457
LARC,4,5,1,2.978
L.5,6

L.6,1

A,1,2,3,4.5.,6
BLC4,-40,-38,90,90
AOVL,2,1
NUMCMP,ALL

L,1,7
L,2,10
L,5,9
L.6,8

LSEL,S,LINE,,13,14,1
LSEL,A,LINE,,5
ASBL,2,ALL
LSEL,S,LINE,,11,14,3
LSEL,A,LINE, .6
ASBL4,ALL
LSEL,S,LINE,,11,12,1

74

X



RN s 2 VAT

LSEL,A,LINE,,1
ASBL,5,ALL
NUMCMP,ALL
LSEL,S,LINE, 2,4,1
LCOMB,ALL,1
NUMCMP,ALL

LSEL,S,LINE,,1,3,2
LESIZE,ALL,,,12
LSEL,S,LINE,,6,8,2
LESIZE,ALL,,,12
LSEL,S,LINE, 4,5,1
LESIZE,ALL,,,18
LSEL,S,LINE,,2,7,5
LESIZE,ALL,,,20
LSEL,S,LINE,,9,12,1
LESIZE,ALL,,,16,2

ASEL,S,AREA,,1
AATT,2,,1
AMESH,ALL
ASEL,S,AREA,2,5,1
AATT,1,,1
AMESH,ALL
ALLSEL

K,1000,,,-3

L,1,1000
/VIEW,1,1,1,1
/REPLOT
EXTOPT,ESIZE, 1,0
EXTOPT,ACLEAR, 1
TYPE,3

MAT, 1
ASEL,S,AREA,,2,5,1
APLOT
VDRAGALL,,,,,13
TYPE,3

MAT,2
ASEL,S,AREA,,1
APLOT
VDRAGALL,,,,,13
ALLSEL

EPLOT

75



RN s 2 VAT (ES

PR —: FLAC™ thifZ a0 1 44T MVRAE A (GhEuin T = % Lia i)

n
conf dyn

set dyn off

impgrid flacl.flac3d
attach face

mo mohr
prop bulk 4.23e9 shear 4.05¢9 ten 8.6e6 fric 38 coh 11.5e¢6 dens 2760

fixz rangez-38.1-37.9
fixy rangey-.l.1
fixy rangey2.93.1

apply szz -31e6 range z 51.9 52.1
apply sxx -39.09e6 range x 49.9 50.1
apply sxx -39.09e6 range x -40.1 -39.9

solve

save staticl.sav

model null range group 3
solve

save excavatel.sav

set dyn on
ini xvel 0 yvel 0 zvel 0
ini xdis 0 ydis 0 zdis 0

def setup
omega =2.0 * pi * freq
pulse = 1.0 / freq
end
set freq=100.0 dyn dt=1e-6
setup
def wave
if dytime > pulse
wave =0.0
else
wave = 0.5 * (1.0 - cos(omega * dytime))
endif
end
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range name bottom z=-38.1 -37.9

range name top z=51.9 52.1

apply squiet dquiet nquiet range top

set dyn multi on

apply szz -20e6 hist wave range top
apply squiet dquiet nquiet range bottom

hist zone smin id 386
hist zone smin id 390
hist zone smin id 394
hist zone smin id 396

hist zone smin id 577
hist zone smin id 581
hist zone smin id 584
hist zone smin id 586
hist zone smin id 588
hist zone smin id 590
hist zone smin id 591
hist zone smin id 592

hist zone smin id 1
hist zone smin id 4
hist zone smin id 8

hist zone smin id 10

hist dytime
hist wave

solve age 0.01

save dyna0.01.sav
solve age 0.02

save dyna0.02.sav
solve age 0.024
save dyna0.024.sav
solve age 0.028
save dyna0.028.sav
solve age 0.03

save dyna0.03.sav
solve age 0.034
save dyna0.034.sav
solve age 0.038
save dyna0.038.sav
solve age 0.04
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save dyna0.04.sav
solve age 0.05
save dyna0.05.sav
solve age 0.06
save dyna0.06.sav
solve age 0.07
save dyna0.07.sav
solve age 0.08
save dyna0.08.sav
solve age 0.09
save dyna.09.sav
solve age 0.1

save dyna0.1.sav
solve age 0.15
save dyna0.15.sav
solve age 0.2

save dyna0.2.sav
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Mx=: FLAC ¥ (F#RL 4: 1) shh o ERFAE

n
conf dyn

set dyn off

impgrid flac2.flac3d

mo mohr

prop bulk 3.27e9 shear 2.15€9 ten 3.19¢6 fric 36.9 coh 10.26e6 dens 3024

fix zrange z -.1 .1

set grav 0 0-10

apply szz -30e6 range z 7.9 8.1
solve

save static2.sav

set dyn on
ini xvel 0 yvel 0 zvel 0
ini xdis 0 ydis 0 zdis 0

def setup
omega =2.0 * pi * freq
pulse = 1.0 / freq
end
set freq=250.0 dyn dt=1e-6
setup
def wave
if dytime > pulse
wave = 0.0
else
wave = 0.5 * (1.0 - cos(omega * dytime))
endif

end

range name bottom z=-.1 .1

range name top z=7.9 8.1

apply squiet dquiet nquiet range top
apply szz -20e6 hist wave range top
apply squiet dquiet nquiet range bottom

hist zone szz id 59
hist zone szz id 251
hist zone szz id 31
hist zone szz id 223
hist zone szz id 7
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hist zone szz id 199
hist dytime
hist wave

solve age 0.001

save stat20dyna30.001.sav
solve age 0.002

save stat20dyna30.002.sav
solve age 0.003

save stat20dyna30.003.sav
solve age 0.004

save stat20dyna30.004.sav
solve age 0.005

save stat20dyna30.005.sav
solve age 0.006

save stat20dyna30.006.sav
solve age 0.007

save stat20dyna30.007.sav
solve age 0.008

save stat20dyna30.008.sav
solve age 0.01

save stat20dyna30.01.sav
solve age 0.02

save stat20dyna30.02.sav
solve age 0.03

save stat20dyna30.03.sav
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B¥3xPY: Visual BASIC 6.0 Hr 0 2% 2 > i #2 B YR AR ARG
Private Sub Commandl_Click()

Dim al, a2, a3, y1, y2 As Single

Dim W11, W12, W13, W14, W15, W21, W22, W23, W24, W25, W31, W32, W33, W34, W35 As
Single

Dim 01, 62, 63, 64, 65 As Single

Dim V11, V12, V21, V22, V31, V32, V41, V42, V51, V52, v1,v2, a, B As Single

Dim sl, s2, s3, s4, s5, bl, b2, b3, b4, b5, L1, L2, C1, C2 As Single

Dim dl1, d2, el, €2, €3, e4, e5 As Single

W11 =-0.5: W12=0.4: W13 =-0.3: W14 =0.2: W15=-0.1

W21 =0.3: W22 =-0.15: W23 =0.3: W24 =-0.35: W25=0.45
W31=0.25: W32 =-0.35: W33 =0.25: W34 =-0.25: W35=0.25
01 =-0.35:02=-0.45:03=0.65:04=0.2: 85=-0.5
V11=-0.5:V12=0.4: V21 =-0.35: V22 =0.75

V31=0.6: V32=-0.3: V41 =0.3: V42 =-0.5
V51=-0.5:V52=-04

vy1=0.35:y2=0.2: a=0.25: =0.25

Fori=1 To 10000
Forj=1To 19

Ifj=1 Then

al =0.3:a2=0.24:a3=0.66:yl =1:y2=0
Elselfj =2 Then

al =041:a2=0.297:a3=0.73:yl =0:y2 =1
Elselfj =3 Then

al =0.82:22=0.185:a3=038:yl=1:y2=0

Elselfj =4 Then

al =0.38:a2=0.176:a3=0.9:y1 =0:y2=1
Elselfj =5 Then

al =0.53:a2=0.15:a3=09:yl =1:y2=0
Elselfj = 6 Then

al =0.315:22=0.241:a3=093:yl =1:y2=0
Elselfj =7 Then

al =0.27:a2=0.217:a3=0.5:yl =1:y2=0
Elselfj = 8 Then

al =0.227:a2=0.278:a3=0.78:y1 =0:y2=0
Elselfj =9 Then

al =0.3:a2=0.204:a3=0.5:y1=0:y2=1
Elselfj =10 Then

al =0.106: a2 =0.312: a3=0.74:y1 =0:y2=0
Elselfj =11 Then
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al =0.774:a2=0.175:a3=0.55:yl =1:y2=1
Elselfj =12 Then

al =0.36:a2=0.246:a3=0.5:yl =1:y2=0
Elselfj =13 Then

al =0.44:a2=0.267:a3=0.55:y1 =0:y2 =1
Elselfj =14 Then

al =0.377:a2=0.221:a3=0.5:yl =1:y2=0
Elselfj =15 Then

al =0.38:a2=0.217:a3=0.5:yl =1:y2=0
Elselfj =16 Then

al =042:a2=0.217:a3=0.5:yl =1:y2=0
Elselfj =17 Then

al =0.096:a2=0.23:a3=0.57:y1 =0:y2=0
Elselfj =18 Then

al =037:a2=0.241:a3=0.5:yl1 =1:y2=0
Elselfj =19 Then

al =0.317:a2=0.217:a3=05:yl=1:y2=0

End If

sl =WI11 *al + W21 *a2 + W31 * a3 - 01
s2=WI12 *al + W22 * a2 + W32 * a3 - 62
s3=WI13 *al + W23 *a2 + W33 *a3-03
s4=W14 *al + W24 * a2 + W34 * a3 - 04
s5=WI5 *al + W25 *a2 + W35 *a3-05

bl =1/(1 + Exp(-sl))
b2 =1/ (1 + Exp(-s2))
b3 =1/ (1 + Exp(-s3))
b4 =1/ (1 + Exp(-s4))
b5 =1/ (1 + Exp(-s5))

L1=VI1 *bl+ V21 *b2+ V31 *b3+ V41 * b4 + V51 *b5 - y1
L2=VI2*bl + V22 * b2 + V32 * b3 + V42 * b4 + V52 * b5 - y2
Cl=1/(1+Exp(-L1))

C2=1/(1 +Exp(-L2))

dl=(yl-Cl)*CL *(1-Cl)

d2=(y2-C2)* C2 * (1 - C2)

el =(dl * V11 +d2 * VI2) * bl * (1 - bl)
€2 = (d1 * V21 +d2 * V22) * b2 * (1 - b2)
€3 = (dl * V31 +d2 * V32) * b3 * (1 - b3)
ed = (d1 * V41 +d2 * V42) * b4 * (1 - bd)
e5 = (d1 * V51 +d2 * V52) * b5 * (1 - b3)
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Next j
Next i

VIl =VIl +a*dl *bl
VI2=VI12+a*d2*bl
V21 =V21 +a*dl * b2
V22=V22+a*d2*b2
V31=V3l+a*dl *b3
V32=V32+a*d2*b3
V41 =V4l +a *dl * b4
V42 =V42+a *d2 * b4
V51=V5l+a*dl *b5
V52=V52+a*d2*b5

vyl=v1-a*dl
v2=v2-a*d2

W1l =WIl+B*el *al
WI12=WI12+p *e2 *al
W13 =WI13+p *e3 *al
W14=W14+p *ed * al
WIS5=WI15+ *e5 *al

W21 =W21 +B *el *a2
W22 = W22 + B * 2 * a2
W23 =W23 +B * 3 * a2
W24 = W24 + B * ed * a2
W25 = W25 + B * e5 * a2

W31 =W31+B*el *a3
W32 =W32+B *e2 * a3
W33=W33+B *e3 *a3
W34 =W34 +B * ed * a3
W35=W35+B *e5 * a3

01=01-p*el
02=02-p*e2
03=03-p*e3
04=04 - B * cd
05=05-P*e5

Print "W11="; W11
Print "W12="; W12
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End Sub

Print "W13="; W13
Print "W14="; W14
Print "W15="; W15
Print "W21="; W21
Print "W22="; W22
Print "W23="; W23
Print "W24="; W24
Print "W25="; W25
Print "W31="; W31
Print "W32="; W32
Print "W33="; W33
Print "W34="; W34
Print "W35="; W35
Print "61="; 61
Print "62="; 62
Print "03="; 63
Print "64="; 64
Print "65="; 65
Print "V11="; V11
Print "V12="; V12
Print "V21="; V21
Print "V22="; V22
Print "V31="; V31
Print "V32="; V32
Print "V41="; V41
Print "V42="; V42
Print "V51="; V51
Print "V52="; V52
Print "y1="; y1
Print "y2="; y2
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