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ABSTRACT

Physical simulation experiment is a powerful method to explore influence of plastic flow,
material failure and hybrid monitoring in a high and steep slope of open-pit mines composed
with discontinuous rocks.

We adopted an experimental setup using a stiff modular applied static loading to fulfill
visual excavation to the slope at random depth. Searching of scientific model materials had
been done after constructing 3D model (3.60>2.00>2.30m).The simulation experiments were
instrumented with acoustic emission (AE) censors, and monitored by crack optical
acquirement (COA), ground penetrating radar (GPR), and close-field photogrammetry (CFP)
being unequivocal mechanisms of rock destabilization in the high and steep slope.

The Shuichang iron mine in Hebei province of China was taken as a prototype for large
3D physical simulation experiments. The high and steep slope mainly concluded a steep slope
whose angle ranged from 30 to 47 degrees, an ore body with 70-80 degrees, and maximum
width and height of the model were both 800 meters as well as other geological structures
under in-situ complicated stress. For the complex situation in the study area, model
experiments showed that slope was excavated with multi stage-parameter real monitoring
under constant boundary conditions. It also showed inner correlation between model’s
destabilization resulted from slope excavation and diverse monitoring information was clearly
gotten. Although the model with large scale did not include the whole complexity found in the
actual open-pit mines or even in the experimental scaled models, it was also a useful tool to
study the mechanism of high and steep slope destabilization both qualitatively and
guantitatively.

On the condition without any efficient reinforcement measurements, deformation and
damage of rock masses in the experiment could be divided into three parts: that was, in the
surface plane, loosen deformation zone gradually expanded to the bottom. Also a large scale
area would exist local destabilization caused rock twist obviously. Most important of all,
landslide happened on bottom of model due to repeated distribution of tensile zones.
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-440m, LY A 30-47S WK 70-80 X B A ARAUL A SR 4 1 R ol HEAT LT R AT A
T AU 1 5T i 2R K L R AR 784m, YRR 840m.,

KRB = e FEAE R S IG5 M I A, SIS & 1 LA RS (K <38 ><is=r)
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Hil4E, R ELREEF 1 R ST LRI ARARI AT, ISy AT 4248 58 225K g B Y JR S
()P FEAHAL: FEV)EBLIUSEG b, S B P A B AT AT DRI Y P A e 1)
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B3 2 = (2.10) 5 K (2.11) -
Cc=0cp/Gem Ct=0tp/Gtm (2.10)
Cc=Cp/Cn Cp=0pl Pm (2.12)
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2 KIS BARIAM A &

X, Coo AVUEIREAALE E; Co APIRREALLF E Co NEERTABLHE L
Co NN EEEEMABMLHEE. AR, HEBIRSRERRRE, FEZEHARRRm, N i
5T R E MY E

AP P R 25t i R AR A PR SR R e FRASTAA R, T I 4 BRI & ) S e 77 T
TR, XA AR ORI 5 S o BRI GARAR L B ) B S 3B B %, B 24 2
A AR, AT AR B S D) A P I T R T HE tH R 5E A — B A AR AR, B
(2.12)554(2.13).

C,/CIC,=1 CA/CIC,=1 (2.12)
Cc/CiC,=1 C,=1 (2.13)

WA CE R IR AR R A AR B T U062 S8 (1) ()M R AL, 5 —A
FERYEE R . — R, BFRARLE £ C 5 AL L C) R R R AT A
Wi e AR, BX(2.14).

C.=(C)"? (2.14)

2.4 BEHMMRN FUEFESHIE

2.4.1 Jr. AEA RS

YR B AR AR AL S I8 A e T R, I = e AR AR RO PR S B0 R 1 AN IR SR
MR NS AL, SRB0 J7 v S M- B, AR 1L A 411 v e 3 0 3 A 5 A B A AL
PO T g 2D WL

FPRAE D) BEAR DI SE N5 & I3 TARSEPR TR =K, SLIRA A Bt AR 2 e 7 Hh
JIRER R R BIA S S5 ERE . M4 TR TURIE . A RS R - 71 5 48 A
ZH G LB RS, A BRI RL, AR R O e B RHEC LE TR A 4
5] FFInidE S Kk — R A

KRR EE LA A RN . FEMBEARET A RS TERE . BE
o Tem HERRSE o KT = 4EY) AR DA Se 50 R AR Ly 1:400, ARAUA4RHAC b
FErf 2 fE T S A A A FRARL I PR AN B 1 S A A, SR 1.5-1.7g/cm® (7%
RIBPRM A S B b 2 25 1, 1 SEBRh 2 o A 3% BE SR TR A B FE, [RI, AR
) 5 A B 25 B AR B Bt 22 et A K, Horh, RS 5 KA A EALE B9 R
1:1.625, KM THEHPIFA RS AHLLE EC 1:650, AR5 EAYAHSE, HAb A 4
B EANE S N AT BT At E RS . T E AT, WP L e % 2R 5 A
Hh A 1) T E S ) 2 S AR A (R 2.6).

BEAOA B B L I SR EAE ok . Wb, A8 REmK. k5
WA R S5k m kB, BB CR)MKER ARG, A NBIERmR, Hrr,
wWkife A 0.5-1.0mm 4 3.9%, 0.25-0.5mm 5 29.1%, 0.1-0.25mm /5 67.0%; HR¥EHA{LLHE
W, R Bk BB KRERAKIZE— @ HNR G R SSfil 8y, 8 hn sl b &
BRI B REE . 5 fa AN FIEC L 1 R AR AR B HA A (650><100mm), & 2.3
Fiw, AT SEONE, B4 B R A BERC B o
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ALK F A+ F Az

2.6 AAMNEEIIESHI SR E S R

MRFE B (g/em®) AL (GPa) THFALE L L 513 (MPa)
SEhoE BORME SebefE BURME StbsE MERME SEBsE BOAUE
F IR 2.62 1.60 48.8 0.075 0.231 0.231 110 0.17
sk 2.62 1.60 53.3 0.082 0.217 0.217 160 0.25
eH 1.64 1.60 5.26 0.008 0.238 0.238 20 0.05
RN 3.75 2.20 15.6 0.024 0.210 0.210 68 0.12

0.50-1.00mm 3.9%

(b) B RL A 5y

2.3 MEFAPRHIC

2.4.2 BRE MK AL

N T BB R A R A O L6 A HERA I 55 T FEE, o St St = 5im R Il A1
AT NG . RS R E AR R 2 KRR IO I, A REa =5 5 ik K fa
HI 98 P AT P B 0 2 A AL R, BRABUR Rkl 0 R Ra AN T b A B R 0 S 2R R

A7 B A a2 B I I7i%, RIS AU B i i R E s a kA5 2, sl
WS RAS TN 20 B o

ik 2.4 o, iR 7RI RS R MBR LB S A (SR 7 SKN) R4
SURP R BEAT B IS Uk, ARG D 1.00-2.62mmee X J3 A BOR i %
FRRERG TG TR BFER A S A, SRIE R R 2 U EEK
P B SRR MO 2T IS D BURES, i [F 2D LG 3.00mm/min) Xz %) BTt
H BRI SRR, e #8357

T 22 48 12 3 3 AL (1)K FH TSI PR 7 3OS 7 7 - 7 A A AT S R 2
HF I IS S AL PR 2 ) £ T 4 AR N N ) - AS 2, SRIBUBE AU L R TS AR L SR i
FEAN A& 55 ) 224 (2R 75 K 22 Go(AE)XS Ll IR RS T B BlAEEAT Y #45
I AT, B B 0 -FAF- IR B S S A e BAL R & B RADEAA BLX
XA RN BRI R B R OLEAT W, L EMKRTIFESH, 3 AR A 5T
RISEIN BRI B

19



) FRIT BB AR

INE 3 SN AAT Y SR A

AW”

N A% AR

LIE IR

A 4k

Sk BN 0
- - S
il € )
oY oat

i ;>

ARG (AE) %%

(@)W R G 2 (b) = ZAE ] e
2.4 BHYMELE AL K R 5t

2.4.3 ) BCHLAR AL IR AT

MRS R R (2 2.7 2B 2.5(-h)Fi7R): AR 3 4 B AT £F B e K ) i
PR, Gl R R A, AR SR A R AV H Y 2MPa-190MPa, R
PR R N 0.118-0.378MPa, i /& = 4E4) F A AR 4L, S 56 K .

R 2.7 BREAENAE B SRS

Bk hKE(mL)  REPUERSREE(MPa)  sRMEELE (GPa) N /- A% 5K £ (o-€)
20 0.118 0.020 o=0.091£°-0.335¢%+0.333¢-0.006
50:5:5 30 0.178 0.021 o= 0.032£°-0.224£%+0.383£-0.022
40 0.301 0.009 o=-0.108£°+0.362¢2-0.199¢+0.026
20 0.181 0.021 6=0.027£°-0.2002+0.348£-0.013
55:5:5 30 0.209 0.019 0=0.0445°-0.269¢%+0.4535-0.045
40 0.307 0.026 =0.139£°-0.700s° +0.842¢-0.081
20 0.137 0.011 06=0.014£°-0.13852+0.236£-0.005
60:5:5 30 0.134 0.002 0=0.0265°-0.1345%+0.1565-0.083
40 0.146 0.018 o=-0.132£°+0.101£%+0.154£+0.001
20 0.123 0.011 06=0.031£%-0.167£2+0.240£-0.009
65:5:5 30 0.149 0.042 6=0.109£°-0.432£%+0.439+0.005
40 0.148 0.022 6=0.061£°-0.30352+0.388£-0.009
20 0.155 0.006 o=-0.032£%+0.0925°-0.006¢+0.007
70:5:5 30 0.272 0.020 =0.0135°-0.1685°+0.4405-0.046
40 0.378 0.090 6=0.188£°-0.739£2+0.673£-0.083
20 0.134 0.786 =0.021£%-0.1065°+0.1215-0.082
75:5:5 30 0.184 0.015 6=0.027£%-0.201£?+0.333£-0.017
40 0.253 0.023 06=0.045£%-0.3122+0.532¢-0.041
20 0.149 0.123 0=0.118°-0.37657+0.249¢-0.098
80:5:5 30 0.162 0.058 6=0.618£°-1.4532+0.865£-0.004
40 0.272 0.022 6=0.010£°-0.152¢2+0.381£-0.025
20 0.126 0.022 0=0.057£%-0.27252+0.330£-0.004
85:5:5 30 0.141 0.131 =0.007£%-0.075£2+0.199£-0.009
40 0.149 0.190 0=0.039£°-0.2165%+0.297£-0.006
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L ALK F A FAb L

UbAk, 40 P bR FE N (B 3 B 6 K B (3 2 T FR e e i, W B AP R AR IA
FIAGEMATIRS . MAC N 50:5:5 (& 2.5@)FTR), KERSAE, N A-NAREHIA
[FRFAIE: K& 20mL B BCAE B0 N 1 5 B KB Im A8 T 3 5 /N4 o8 0.118MPa 5
1.6%, ST BOEE: M/KEN 30mL i, BaT & RN I E fE 70 B8, #
P R SR AE 24K R HE— 25 I K B 40mL i, N A8 B E 2 ik & 0.301MPa,
FeE R R B QB B R 38, 3R 0 P SR Al PR R e

W 2.5(0)Frs, 4Rty 55:5:5 B, K& A 20 5 30mL T B B WA BT 4
B AT, Ak E 20mL B SRR, Mi/KEA 40mL B E AR R ST — 2
FEVEAR T tH IS 1Rk, AR BEERETBUE: KE 30mL i, i A BRI IREF
VA S ST PRI RE T 2R LEBIN S 60(Un B 2.5(c) i), WE(E SR E I B IR, KEA
20 5 30mL [N J1I¢(E 5 40mL I ZFERE— DN, HIE R RIS . MECHE N
WY AE: KEK¥=65:5:5 (B 2.5(d)), N JUEAHE 344 N F11E RN o

M4 N 70 B (B 2.5(e)), WE{EBRE R ER S, /KE 40mL BR[N] %
0.378MPa, N#K{H, /K& 30mL BHESAFTR s 2, 7K E 20mL B, SR ETH
ith 2 Py 6] T AR e oK T 0 fE T AR, R ISR UL T 3 /1 R AR S & tH L o

WE BRI I AN (] 2.5(F)), ZKEA 20mL I Fry e i iy 28 T AR T /N T 06 5 T AR,
S ArAG A S, BEBATE B LN R R R AR R . SR AE . KBk
=80:5:5 5 85:5:5 I (B 2.5(g,h)), BRI 08 751 1 H IR B 5 1 e MR AREAE

032 F 0.16
030 [ A Lengend Lengend
028 L A —m—20mL (50:5:5) o014 —=—20mL (60:5:5)
0.26 [ A/ —e—30mL (50:5:5) ° —e— 30mL (60:5:5)
o2a b —A—40mL (50:5:5) o1z | —A—40mL (60:5:5)
022 [ —0—20mL (55:5:5) ’ —0—20mL (65:5:5)
o020 b —0—30mL (55:5:5) ;5?_ —0—30mL (65:5:5)
= —2— 40mL (55:5:5) s o —A—40mL (65:5:5)
Q o018 | =
% 016 [ go.os
@ 014 1 3
% 012 | 0.06 -
010 [
0.08 [ 0.04
0.06 -
0.04 [ 0.02
0.02
o (0o J Ml RN SRR U SR SO SO U U SO NI S S S E——m ——| 0.00 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0.0 02 04 06 08 10 1.2 14 16 18 20 22 24 26 28 30 32 00 02 04 06 08 10 12 14 16 18 20 22 24 26 28
Strain [%)] Strain [%)]
(@) (b)
0.40 F 0.28 Lengend
Lengend 0.26 [ —m— 20mL (80:5:5)
035 —m—20mL (70:5:5) 024 [ —e— 30mL (80:5:5)
—e—30mL (70:5:5) 022 —A—40mL (80:5:5)
030 —A—40mL (70:5:5) 0'20 —0— 20mL (85:5:5)
—o—20mL (75:5:5) . —o0— 30mL (85:5:5)
Foos —o0— 30mL (75:5:5) F o8 —A—40mL (85:5:5)
" —a—40mL (75:5:5) =016 |
o 3 014
& 0.20 o
g & 0.12
@ 0.15 010
0.08

o, P T S S T S S S S S S S

- 00 03 06 09 12 15 18 21 24 27 30 33 36 39 42
i 0

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4 3.6 3.8 Strain [%)]

(©) (d)
K 2.5 AhEATIE A A RIC LE A SRR A AR
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2 KIS BARIAM A &

ISR R Sy 2 e B 2, RIMELL R 51 -

(LK SR BRI A A B A (E 2.6(2)) AN B 7 L2l 7k 2 A M Rk 2%
PEICEE, ORHAC bb 5 5 b0 e o B R A7 5 B B 1 AR R e A ok &, e ek 45 R4
HFRW: KN 20 30 K 40mL B, AR ATRHEC -5 Bl s 5 5 (8] 1 R 000 R 2 <X
g B, WA S 3 MRS 2 MRVME, TEAR RS0 N RARTERL L 70:5:5 B
PR B R R E IA BB K, T AE 63:5:5 ysRE /)N, 53:5:5 Al 80:5:5 &b Haflsm iz Ny
%25 3 KMENIE, 16 77:5:5 ML KR HILEE 2 #/ME; B— 5T, KIZHEZ,
AR 45 SR e sh it ok, bk 40mL (R sh s ok, MRYEE Ny 0.118 &
0.378MPa, R NI EEAHALMBIALLEG T LU 32 £ 2 25 2

()R Ak 4 R 25 (B 2.6(0)): FEMNRVE R Y, Bl A 7K 202748 2 A H0UM )
FEIPTRSRE IR, YITE 40mL B HUSHRORAE, 2R I3RS AR R A 28 38 1k
BIARME T PRI B, w V3G RATRENM:, BIFLERBIKIE S ol 05 BbAk, ANEECEL
T AR 5, Ly 60:5:5 M 70:5:5 Ik Nk ARk, T 65:5:5 5 85:5:5
2R, eI AR

038 - 0.3784 Legend 0.38
036 | —=—20mL e
034 | —e—30mL 0.36 _I;i"]segg_s
032 | /\ —A—40mL 034F | _e—s555
030 A 0.32 | —A—60:55
o — | —v—6555
%Ezz i e /‘ g 8'22 [ |—e—7055
goml Diosl 4
? o2zl o g 024 | —e—8555 //
0.20 - / & 0.22
018 @ ~ ] ‘¥ 0.20 . /
016 [ - '.\ 0.18
0.14 - / \./ \. 0.16
oi2| o\ ! . 0.14 =%
O e e et oo oen soon s 0.12 |
50:5:5 55:5:5 60:55 6555 70:5:5 7555 8055 8555 \ \
Proportion 20 30 40
(AN FIBCEE T 9 AR a3 (D) AN AT I K& WA AR A e 3

Kl 2.6 HLIUR R il BT e 55 B A2 AL

2.4.4 AHEFTAHECILIE IR

Bt 70:5:5:10 5 77:5:5:10 IF, W JIEACRRELIE 2.7(@) s SRR (AR,
VEEAE FI R TSR AN 0.26MPa, | X3 Py ARSI, T L) ARSI O, s PR AS &
BB TE, RIHBERNAEE S RIGERENE, BAZUREE RN RE B
B A 7 2R B MR AR TR B 9 0.085GPa, TR AR J5 (L IR 754 K B ) Ik 42 o
FE R B R A2 VA 5 1Y 20%(0.06MPa) . JEXT EL AT R B, 53 (B)ZE- & RHEL B H K,
B AR 7 A FUAA L 0 i B, T UG T S AR R R R R R IR N, A iR R R R RN &
0.02MPa, 1H A 5 B 184y HI7E AR 7Y i S5 i B BBl AT TR AR R A A S, SR R AE AR
T2 B ABORE R T, BERERR L5, AR B B5h kel 4 .

Bic b6 103:5:5:10 B, 7 BHASS AU 6k 1) 56 Pt o i AR T AT AL BC U 2640, 2
Kl 2.7(b)(D)FT7, RLJJVEAE G, BTS2 R ) R AEBRRT IR N B B T, ()
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L ALK F A FAb L

ARIBE ST T % 70%, AFAESN I RAGTIRE, LA I8 TR Tk #h & TP )a,
VISRAFAE — IR IRE, RUNRIEAR E 2R ERB 1. B 2.7(b) C Hi 2 s i th 4 H 2k
B AR RS 78 24 B BRSSO R (Bkr: 428 KA. 7K=92:5:5:10) b 77 B AR 5
AR, A DT X3P T o 5 5 0 S I A S RO G PR AIE R ER B ORR B e 70 B
5 A MEAEEAE AL I SR EERF AR s AEN DU fEL IR, B2 RN AR AL LR, il fFAEHE
LR AR R, HAFAEBOR A AR 98 (0.03MPa), A& K TA 1 il AR &

0.32 0.15 —
030 [ —+— R KR K=70:5:5:10 014 —X— 8k A R AR K= 92:5:5:10
028  Opeax=0.26 MPa —V— R A KA K=77:5:5:10 013 [ Opeag=0.12 MPa —A—IRb A KR K=103:5:5:10
0.26 |- 012 |
024 | 011 lb
022 [ Gpear= 016 MPa, 010
0.20 [
- = 009}
& osf Kl
= s 008}
Z 016 z
0 @ 0.07 |
2ol o
D 012 @ 0.06 -
0.10 0.05
L 0.04 |
008 ! ' 0.06MP4
0.06 - - I i ST 0.03 - &
0.04 |- X ; 0.02
002 ~ = - tm--- _: - = Ool
IIIIIIIIIIIIIIIII i |
00 02 04 06 08 10 12 14 16 00 02 04 06 08 10 12 14 16
Strain [%] Strain[%]
@) (b)

2.7 AFRHEIR R 55 B R

Xof AN R ZH 23 BRSO R ) 2 s B R, BEASHA 8 1 /KT B IR BRI AR s v 2
HIBALRLRE . BAUARL ) 22 SRS A PE AR 2.8, ilId 53R 2.6 TR RL 2 3
JIFZ RN LG, AT LU G G 4 B AR 2 AR AL e 225K

R 2.8 BAUM RN A7 5 AR o3 A

U A iR B2 (V'S B AR R )

Ficl E (MPa) (%) (MPa) B A 1

70:5:5:10 0.26 0.72 0.06 VAsES

TRb B K ARk 77:5:5:10 0.16 0.42 0.02 Fr R
92:5:5:10 0.058 0.37 0.01 ke
B A B K AR K 103:5:5:10 0.12 0.62 0.03 Wk

2.5 KENE

D) BEEMIR AR GE,  SEREREBIUF RN J7- AR 2, SRIUEIDARL N FJIAE . bk
AR O AN 5 AR B A 2 A

(BRI F TR R 1 3 A Jo s 28 09 T2 O L v BE I SRS e IR AL, 45 SR 4y
i A2 AR BIAR AU S et 2 o MR 2K

() ERAUFT BB L 5 B U AEAE AN [RIK B RO ARZR I BAL SRR, e “ X7 A2
ke, HomE Rt K &1 2 g K HACE 40mL I SR .
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3 M = IR AR AR AR R
3 MR =EYPIERIRIREY

3.1 MREWE 54T

TE R BEA UL AR A, A MR TR £ B2 R m R W g5 ha T sz, JEI 2
R G5 S5 R T A5 [A) 2H A o0 R NG A THT 1 A7 S Re s i) o K R JE X R 3k Ak = 252 2k
Ll ) ARG A o) S5 R, (e R 9 3 AL RSCR A b S J AB PR IAR AGE e) ARR AR, S TR
(FR)JERR, ¥, |ESEER, IIXEE. WEAEKE, WA RSN E R,
G ZHRAK)T R XA SSHL ST A B S A0 3.1 B, BOR AR X I N A A
FIr FH 55 &85 A0 T 35 A T HE R 8 7 AR T4 R E AN U & SEBR IR, 75 0t 72 -5 A 40, 2 1 73
BT FEMEEMMN b, BT XBARFEEZ “Wn—F” £ ‘W7 HEE A Ris
B SRm, SRR R NE35-55° ) Fau Fs; S-N [A]) Fags E-W [/ Fo &

B 3.1 7K RA L LR X 5 P

JE PR R A AL BRI T S 75 A2 = HE ) B AH (DU IBL s 3 A AR SE B IR R B AL
B W R ) B R BIE R TR T Fay Fs W2 BL DR HAL T HUZ Ve s 516
G, B, AR Fa Fs Wi R EATRGHAIE A, ELOL 0 M 55 i D)3 i 44
(KPR SRS S AN AR T FE , LSl . BhAS MBI 3 B A/ R 420 2 o Ao B Fn AR
TR AR R SR 2
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ALK F A+ F Az

3.2 YRR A TH R

T HC B AR A B B AT SR (F2) R R K N 7 5 B A R e B 22
ik, BRfEFEE MBS 6 MARIINE RS, XK 2R e 75 B AR 1 S
VBRI B Gt 2S00 R AR B SR AR 25 P IR At B, X 2 D RENLAR SIS (2t
TR, S50 G ARG, BRSO 3.6>2.0>2.5m, FRERL KR 3@ i /K15
F VR AR B IISE% TT e TSR S AT S 2 AR IR PR, it a2 T HF R il B H.
i ERAIIT R (F2) RS R 2, A DO AL R .

RIS B S 25 4 T BRI DU B A, fE R A sUR AL, il 3.2 Bl
SEARYTHEA R SR A B vt R, SRR IR ILRIX 9-33 5 IR ]
Rl ik LWz Fay Fs R EEUTSHL TR A ESIRE R, tbsh, Edhbsi] 1A
DU R A SR R )32 FR 2 . BRABLIN 75 TFH2 1 X 35 LA S AR DU DA Y 5 26300 9 £ 457
B SRRPAR Y f5 2 SRR R T A7 B o AR A SO 2R (1 R LV T O 1.3 B 2.5m),
N T BT ORE S 2 BE 0% VHE fffy 2 TR S0 0 2B ) BHAR e -3 i PRI A T, e i A o R A
MARGELTTE, WESXIMALE . iR, Fa. Fs WrEALK KRBT 28 B 32
o5 S5 A T

200mm S00mm 900mm | 1000mm

2400mm

2200mm £

B

2000mm ™

1800mMm

1600mm

BE B &

2300mm

450mm

1400mm

1200mm

375mm
.33

1000mm

800Mmm

1300mm

4600mm =

925mm
[}

3600mm

K 3.2 Gl 5 T T A

BT E EEEW 4 D dll, e T OB I IR B 7y 3 e
9°1.000m. schrdbE o, ARG R E O TTRA A A 4, BRI A
TEbd s e Y AMHERRISE, T FER UL Se a0 T R rh 7 R AL 3 K AL AT TR 1
FEM 4B, B, RRRE . TERE IR TR N Ars®® 5 Ars®S,
TESChRAR I 1R 4 MBS . Horh, Fav Fs W26 Ars®® AR A
3Ry, DRI 4% FA) 2 A2 B IS SRR G e M P2 R e KAk o 9 1 KR 15 ) [ o 4
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3 M = ety ARUAR IAER

BATIX 4y, FERERR M o B AT A . Bbah, HERFERLN 3 BRI Ak, B A R
s TERCE Rl s TR BLE A N 1A 0.380. 0.450 55 0.750m, % FE F s Fr 2 1)
DUBRMERE S, RS VR A 2> Zalide, Bk 2R 0.010m, R EEM AR .
F S BIBIA R B ARRS e M, PR F B R A B A B A R R AR, A
B AR AR B 1) 72250, PRAUEABE R S0 IR IR R

{14k J 1 e B AR R AR R LRI RS an B 3.3(a) s, %ok = 4k B ARALUBE FUL S 56
& (& 3300) A TIEH)E, BRI G IE. 75 AR S 8 f AR i AL bR R S 5L 56
SEBRAEE BT I E Ve ) T B (B 3.3(c)), 1 H - I o R R W 2 ) BARL B . B
HE EL = AN GE 20 1.00m A1 0.40m, 35T 5 52 0 1.00m, 8278 1) e % e 320 S 2 /1 JE 30
RS E Ja, BT R 2RI R (12) I HE, K93 22 ORI 380300 3 A 10 AT 0 BT
(12), WM AIER AT DA MBERE R 2 SR e e, Bl amtit 10
AN, B EE S EA 0.10m, FEit 1.00m . oA bR Al AR R SE (K x5 <= )
1.00>2.00%1.80m. A T {H T HREPFILRGHL, &350 AR keERE . R 223 iy &35 1)
WM, RIAT A EH 2R A A

(CYUREIANGE (b)BEAN S 5 S a7 S 2 il (o) fei Ak Bt = 1D
K 3.3 =4 BB

FASAOAT R BE A5 2R S s oK, BN AR il AR A 10 K. PABK
B B KAk RS KoKV AR K S AR AL A RE, RN A%, BRR
JERE 9 0.01m(EE 3.1); 5 & S4B /K 5 gl B I e, BRI s & 2 28 71 1K
PR AR — R o BRIUSBAR R TR N TE 20 oI, SRS FL Al 5 T g AT 345, it i
G E LR, RN D9 17 X Sean I GOt AT I, SRR AR IR TR A8 WA ML AR3EAT
BT SR BT R ALH TR R SOt LI o AR ARLARUR, A )
N 3ANH s BRI JE R IR ) S a6 & M A A, 5 (85 SEHEAT R (52) S0 S 5 A il

R 3.1 S eV BRI RIS b R o) )R R R

" EE b (Kg) Zh(Kg) AEKY  KEAMKG) 7K (Kg) H/E
T 100.80 - 7.20 7.20 1440y yppm s
VS HESS V5]
Fr R 110.00 . 6.60 6.60 1440 oot
e 104.00 - 5.60 5.60 14.40 ﬁ ¥l . By
RS - 105.00 5.10 5.10 1440  15-1.7g.cm’
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B ALK AL L

3.3 RIS FEUBRIEHE

AR Py L AN A ER ) 2 B A B R R 2 A6 7508 B S8 TR A2 AR 5256 %
SEPAE . ASSZIRA AL JUAT AL EL N 1:400, IX7E 5 F B ch i A RT3/ . SEBRE A
TR A 1R 45 A B B A8 A B%as, DRI K, AR XS F T4 B AR AL FUL 5
B, IXFER O UL PR IR I AR o 1SI0SR 7 A b o 0 A A ) A Y SR T Ao
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