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Estimated Sinking Rate and Location on the Seabed of
Scallop Juveniles Sowed at the Sea Surface

Katsutaro Yamamoro!, Tomonori Hiratsar? and Kouichi KoBavasa?

Abstract

In scallop seabed sowing, fishermen release scallop juveniles into the sea at the sea
surface without knowing how they sink or where they settle. In this paper, to help improve
this sowing method, two experiments were carried out; 1) the terminal velocities of sinking
live scallop (Patinopecten yessoensis) juveniles were individually measured in a seawater
column tank, and 2) the distribution of scallop juvenile models in relation to water flow
speed was observed after sinking in a uniform flow water tank. The model was maked by
filling up silicon resin into one pair of scallop shells. The results show that the terminal
sinking velocity was nearly described by the well known terminal velocity formula of a
normal falling body, and about 909, of the juvenile models settled in an ellipse with a radius
equal to twice the standard deviation in both the major and minor axes. Finally, the
distribution of scallop juveniles on the seabed was estimated using a calculation under the
simplest conditions.

Key words : Scallop seabed sowing, Sinking experiment, Scallop juvenile model, Drag
coefficient, Terminal velocity, Normal distribution
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Bokhic kT HETRER

Eor

FEERCHER LIk & 74 A4 (Patinopecten yessoensis) HEE X, FRK 9E 6 B 7 Hic TR
FRAGDEM L 72K 8 754 MERFEZEOBICRMTAT L, ZOME2Z0OHD ) bzt
HEREKEETAFIRE CREX L HEBOREAE CER LT,
ETEREIEE,S4HEESHED 6108 11 HOMB TV, £ &7 £ £ OHEH 180
8 (B 2.20 cm~5.66 cm, FREE 4.12cm) 2FERA L, 2035 0FEEC>WTR, #E%E
JEARASTOImm ¢, EHEE (BIRE) LERKTHEELZ A N7 -BEFRETOIgE T
HEU, £, OO 10 HEC DL TEHREOARHEL R, 2512, 20550 20 fAE
DVTR, BEREZ T LUK ERELEES FOE 167 Vv ED X THEREREL, 0¥
7 A WD S R L - TERRORARERE L2 HEL 72,

Hik

Bokhic B 2% TEBIE, #180cm, #50cm, 1E 40 cm OFAEHREAGZER L 7z, KiE
OFEIZES 10mm OFWE7 7 VAE» SK-> T2, OKEIZES 175 em ¥ THEAY AR
BETEERET oIz, R THAHER, KEOEAFLSFIF- MRS 1 T DAEETHE
HEHEBH LWL S RIED MBI SFE T a8, ZOROHEOKEICN T 2 YIRS
% Fig 1R d &35, 1) GRETCATES, 2) £RETCATES, 3) BEEZ T
B R8E, 4) BEE LKA LESBO 4BV C L TERET -2,
COHTHOME2ERARERLSTFLVES AT TREL, FLI-EFE7F—7I3E=
Y —FVETHELEEREZ A LAY 22 v —F—12& D /100 BRI AOKRIZ AN, &5
VP2 —FAiEA == VR—RZ¥ T/ IBEBECHBODLMEBEES~Y AT Y v 2 LT

Right shell Left shell
downward downward

l |

Shell hinge Shell hinge
downward upward

J

Fig. 1. Initial positon of live scallop juveniles at the start of the sinking experiment in a
seawater column tank. Arrow represents the sinking direction.
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Fig. 2. Photograph of sinking experiment in a seawater column tank to measure the terminal
velocity of live scallop juveniles.

ZORDOHED Ny FEERE L, ZORy MICESTHEREERL THE TG S OATE
FEEEEE L, EOFEARE T2k 72,
EERHDEE% Fig. 2 1R, EREEOKRIZ 122CTH-T,

TER
1. RITHAHEDKEXLLLEE
ehEE (EIREE) LK EREZRAE L OFEEOHEICDWT, FO%E Hy (cm) &29
hEE W, (g), WAKHER W, (g LoBFEEzmEE 777 Fic7ay r LzD» Fig3 Th
%o B/NETEIEIZ & o TRDIEE Hs (em) LZ2hER W, (), ¥ATER W, (z) & OBEIS
FhEnXATE5z2o0 3%,
W,=0.166 HZ (n=80, r*=0.953) (1)
W,,=0.0668 H>*' (n=80, r*=0.910) (2)
EHEBEHAKPEROE,SRKD DD KRS 7 44 HEH O LLE T 1.43 (U {Fz=E
0.0835) TH -7z,
F72, 20 fERIC DWW TR B Te IR EE S (em®) L3E Hs (em) & OBSR% Fig 4 10737,
ZOoEFERIERANTEZ 515,
S=0.838H*  (n=20, 1*=0.996) (3)

— L7 —



R Kk 2 #=® | 50(3), 1999.

50
in air
y=0.166x>""
(n=80, r’=0.953)
10
in sea water
-5
o) F
pred
= o
=l y=0.0668x>%!
g . (=80 r*=0.910)
0.5
0.1 " N PRENY NS |
1 2 4 6 8 10

Shell height (cm)

Fig. 3. Relation between shell height and weight in air and water.
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(0=20, ¥=0.996)

h
T

Projectional area (cmz)

b

AT T W R N |

2 4 6 810
Shell height (cm)

Fig. 4. Relation between shell height and projectional shell area.

e LK ER L ORI, IES (1999) 25, BE 22.0 mm~143.8 mm O&HFOREHE» S
BHEZEUHABC DL GELMCRED 3 RICHHIT 2 L LT w3, AERIHEALLHER
DWTIIHRD 2.5 BIZHAT 2R 2B,
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No. 25
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150
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Fig. 5. Example of sinking paths for live scallop juveniles initially positioned with the right

shell downward (top row), left shell downward (second row), shell hinge downward (third

Sample number is written on the left shoulder
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2. MADETHHE DL

T RED, #EHINEORIBE I @M 2 2 L 2 AEOE E CE T L EEER, 1) 5%
ETICEG VAR BTHE T S8 61{EED 5 5 41 fk (67%), 2) £ % TG 8%
BTET €72 4280 5 5 13 fH#k (31%), 3) M2 T - HEB CET ¢ 41118
HD S b 2THEE (66%), 4) HES FicA T - IHERTET IR 36HED > b 26 Hik
(12%) O&& 10T EETH o1z, BB KTOETEROBRLL T, Zhs 107TEEDF—¥
ZHEMAT 5, 107 @D 5 5 0 20 Gl OW» THHIEBBIC 2 e h b EkO% T % Fig. 5
T,

VMRS E, 1) OERE TCRTEE, 41 HEO2THER 2 T KRB TADENE
L3 EIREECENENLET LIz, 2) DERE TICMTEHEITIE % 0 699, 25/KE 0 REE
ML, 1)OBELD bROEARCET T 2E&SSEH 512, 77, BEEICEMYEFETL
e BEERAERE TRAD L EEEACEALBSET LR, 3) 0BES* TXHRIBER
X, BEEC B TET UL 2T REOLEBFE BT L ERICALY AR TIH IR L
ZOZEDEE L) EARCKOELEL 2 L5 ICETF LIz, 4) OEER L el - B8k, 558
ETAESKLTCERTLULHEES 19MEE, AR TEHSCUCETFLARER THEETHS 12,

3. HRADETHERE

07T BEOETIZ2WT, 20 1/3BEOMBEED 5, E TEKAD & O RE% TIE
Bt OB RO, ZOBREVHILEEGIC FhEh 3 #HES % Fig. 6 WR L7z,
MpoWHsrR LD, COTMESHTLHETHERDS 2B LERT 2 &, EARN - EEE
THEE oM IEMBERSR I b E THES—EIRDIEBHND, 2O ehd, BT
BAsh 2 Motk © OREBRICZ OO EEE THEMER L EE2 R 74/ HEOE THEE &
Utz 107 EADRE L #EE & DBfR% Fig 71077, HO% FREE T 129 cm/s (EH5R
®3.98cm) Thotz, E/2, B Hs (cm) LKHEE V. (em/s) OEMEEFRTEBRIZ

»=8.01H* (n=107, r*=0.211) (4)
ERZLMBZOHEBERHE VE ER\,

4. MEOHHFEY

HARPOETERIIBNT, Ry T VA HEADOREE FEESHEE CREL-B, fES
2 WA () tHBOKPEELBZ LY, HARE G xR TtE5L6h03,
0.=25 ®

22w, W, RiERPER (g), g 3EIMEE (m/s?), o B¥EKOEE (g/cm®), S ¥fEHD
HEE TREEME (cm?), V. IFETHKEE (cm/s) THD,
HEROBETPOEBR—E TR BRARELT 206, 6) RIBADTE2ETT2HED
EHR TR C 2RI R TH B,

RIEE MY 5 2 E R ET L W0TEEKICOWT, (B) REME-> CHIER C, 285 H,
(em) L ORFRERTRLI-OP Fig. 8 TH 248, MARKELEBE OB IERIEERE> R
3, 107 BEOTIHREOE 2RO S L 20 L2572,
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Right shell R Left shell
downward downward
25 —o— No. 5 5 —o— No.25
~—+— No.115 —— No.38
sol —— No.170 sok —=— No.135
751 75|
100} 100
E‘n& 125}
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N’
o 150F 150
(>
=
@ 175- 1754
]
2 0 10 15 N 5 10 15
o) 0 v T ™ 0 T T i 1
— ! Shell hinge Shell hinge
o downward 25 upward
é 25 o —o— No. 46 —o— No. 66
o ~—=— No.151 —— No.174
g 501 —=— No.170 50 —— No.190
75| | 75
100 - 100}
125k 125}
150k 150
175L 175=

Fig. 6. Relation between elapsed time and vertical distance in the sinking experiment.
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(Z=vAEeH, YVary—5v1) 2EEFRELL-HEBE TN 218 (FRE 2.34 cem~5.31
em, E¥RE 4.16em) 2FEA L, COMEETNVOYYEGERII816g VHAKPERX
248g TH B, e, TOVHYHER LM THVEEZLEFOMEDIE 143 1TIZFIZELWHEER
EBFNVEEDL I LK, 2L, TOMBETNVORLBEE L ZEOMEDELERBUAL
BRZHIHLEIDIZDOBTIERENLD TWLRW,
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_—
)
E 20 (O Shell right downward
- A Shell left downward
> « Shell hinge downward Qo
= 0 Shell hinge upward
[
(=]
2 10} -="0
» P
= |, y=8.01 x>**! (=107, ¥=0.211)
£ V)
E ) 1 1 1 1 ]
v 0 1 2 3 4 5 6
=

Shell height (cm)

Fig. 7. Relation between shell height and terminal velocity.

O Shell right downward
A Shell left downward
@ Shell hinge downward
O Shell hinge upward

1 2 3 4 5
Shell height (cm)

Fig. 8. Relation between shell height and drag coefficient.
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KBAIFEAF R EFMORTEGFAE (HK) 2HEAL TTol, AiEIZE2m, &S 1.2
m, BRAE6m TH 5, KEZ1m &L, KEDEW 0ecmRTT Y v PRy —VEFWLT
ZAF v 7IREBT,

Shell release point

Fo g
Shell settlement point

; |

_V£.> y . 5‘

Fig. 9. Side and top views of sinking experiment in an uniform flow tank showing set x —y
coordinate axes.
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0 Py 0 Fig. 10. Distribution of scallop juvenile
A M models after sinking at four flow speeds.
800 S0 0 50 100" ¢, 0cem/s; O, 11.5cem/s; A, 31.4cm/s;
X (cm) 0, 61.9 cm/s.

WFERIE, BE Vok Ocm/s, 115 cm/s, 3l.4cm/s, 51.9cem/s & L BEFRST %, EEFL
BEFZER LU KEBRICIED B r 6 AR E TRHEC L LB TETFTERUTo/, BT
Bl 5 EFRE E COREIIEA by 77 x v FCHIEL, BTUERKEERICEWZZ7Y v PR
VO EEED SEBET AR 12, BTEBRPERTRELZT L L0, BKPOETE
BORRP S, EBORRRCBWIHBRZOKREINERE2THAE LTETTL2b0LFHE
L7c7:®»Thb, £z, HEETNVIIERFBIGENE CEKCBLTBE, NPERE*EER
WEIREEL

#BR

1. HEUEE tOHH

FEL, g% Fig 9 ORT LI RED 2, Tihbb, HEE T VOREAME® KIS (0,0) &
LTI ARI y i (KEOESAHE), IhicEARFEW « i (KEOESE) %23,

EREToNETCOHET T VOERME*REN IS #E 2 T Fig 10 27R 7, M» 5, i
HERRELRZ LHRBRCCETEELZO y BEOMHEAM LKL %528, o BEOSM S
BHIIFESAKEL B> THIELAYEL LR, BEMEBED « FBE, y BEDFHE L 7 Ok
Rz % Table 1 iz, EHREXE L A OBEE % Fig 11 R, K» o vy BIEOEERFZ 6, (cm) &
FHE Vo (cm/s) & OBICIZE S 0 ERBFRBE DL, ZORBERRNIZRATEY %,

0y=0.503V,+11.3 (n=4, r*=0.984) (6)
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Table 1. Summary of the results of sinking experiment in an uniform flow tank for the scallop
juvenile models. Average model’s shell height is 4.16 cm.

z direction y direction
Flow speed V¥, (cm/s) 0 11.5 314 51.9 0 115 314 51.9
Average seftlement 59 ;9 08 —08 —18 1018 2532 4103
distance (cm)
St’(’;‘lﬁ‘;rd deviation 1, o 13 128 139 128 155 26.3 38.2
Average sinking g.g 796 790 8.05 8.18 7.96 7.90 8.05
time (sec)

Average sinking —022 128 321 510
speed (cm/s) ’ : : ’
Number of models 215 218 218 213 215 218 218 213

o7 0.503
=0.503x+11.3
E y—(n=4, P=0.984)
-’ ag y
: -
& 264
o“ [
E 200
-] £ Oy
T o 0
8 100 ¢ - 12.6
S 10
=
-]
5 1 1 J

10720 30 40 50 60
Flow speed (cm/s)

Fig. 11. Change in the standard deviations (gy, oy} of x and y directions with flow speed.

[—]

—7, ¢ BEEOEERE ox (om) BB Vi OXZZZFboTHRE—-ETHEI 0D, 2 TR
FO¥EHEEHST

0x=12.6 (—3E) (7

EL7,

¥7, BEMEBD » BiE, yEBELERKEL 0cm L LTZOERA NS 7 2EL LENFh
Fig.12, Fig B0 k>3, K osWBohriz ko, IheDr 7 7BERSHBILELEZ L
25, Table 1 &R FHBEBMEDMEE ZNTN Tn, yn, IBERER 0x, 00 E LTRATEES
IERS 0 DO FER BB

1 _{x—xm)
fx—xm)

f(x)=moxe 20+ (8)
)=y (9)

CRALUTHEERR2EL, ZOHEKEFNFNOERFEAS (Tablel D€ FA%) 2T TEEM
BT 2 IERS R ERD 12, ZOERSHAMREN 12, 13O LA N7 7 LicERS &
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Fig. 12. Histograms of the x coordinates of the scallop juvenile model settlement points with

fitted normal distribution curve.
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Fig. 13. Histograms of the y coordinates of the scallop juvenile model settlement points with

fitted normal distribution curve.
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FECRO—BERL. ZOZ O ERBUBOSMRIIERAMT 2 LHEZ TRV L8505,
2. BEMEOIHEEELRT RO
Fig. 10 0B EME O3 AR D LBV 7-f6M i, Table 1 iR L7z R HEIZ BT 5 » BE, y B
BOEEIRE ox, 0y 2> TF D 2{EOE R OB

xz

( —Ym 2_
o o

EEWI:HDTHD, 72721, Tablel o305 X 512, BEMED x BAEEDNHEDS 0 125F 0
Z B I UHHED Ocm/s DRED y FEEDOTFIHED 0IGFMEE X2 2 L6, HFHBHAOPLO o
BEERE B & UNBRE A3 0 em/s DEFD vy B 0 & L7z,

ZDES L THWIBHOARCEE L :#EE 7V OEEE, FREEH0cem/s T 84%, 11.5
cm/s T 89%, 31.4 cm/s T 89%, 51.9cm/s T88% L X D HEEHEF L DIFIZI0% 2 OBEHD
AHEZEELTWAE I Edbh 5,

EEMENHER
MAKPEET T 2K9 THIHADEHHER

Fig U ISRT LD 12, k¥ F 44 HESHEL SEHCRAI W 2BOMEOES HER &
EAE (28 EAKFERE (y8h) 7B, BEOBRE M EKEAAOETHESF LT
NEEZETHE, KPETHRE, ERETERCOVCOAKCEER TEE, AVE THEE:
MRZE T2, BE (y,2) OFSIHEORRAMEBE L L, 2 BIX$E TR E 2IE y Bidiih
DEITHEEECESDD LT 3, EEE ¢ BRREIBEL0 LT 5,

1. EEHE

EEAFNC R, RATREINDIEEOEE HER (HI2I3/E (1931) SO b D LT 3,

m ‘fitf = ng-%cdpSVf (11)

2, m FEREOHEE, W, 3EFEOKTER, ¢ ZESIIERE, C: 3BEEOHIEE, o2
HKOFEE, SEEROBRERH, V. 3FF0BEEEZETHETH S,

DM HFERE, K t=07T V.=V, (BEE THHEE), 2=0 OHFE TR &, BEEE
THEE V. tBEEETE# : 252532 FhRA L% 3,

Fig. 14. Schematic diagram of a sinking scallop juvenile released from a cruising boat.
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2. KEHM
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BEREESFAORNBREEELFECIKZS D LRZLT, A FEAROFIMRRES Kb EEAA
t‘_’.[ﬁ]u Cd %ﬁﬁﬁbﬁfo

21. HiHIHEERNARIZIBUEDDIBEE (VT

Zhik, Bz E[ABADPTHAYDALY WL DHEII L LT LHEIHHHEING O
YT 3, Z0BE, BEOKFAROEESHENIIRAD L > ET 5,

d’y

&= CupS (Vo= ) (16)

EEAHORELFAL X 52, B =0T V,=V,;, y=0 OFHARMG TR L RkRA2H 2,

VO" V.Vi

|2l oy v g ey v

(17)
y="Vet—plnlk(Vo— Ty}t +1] (18)

(17), (18) RIZYIHAHE Vy: B0 DRRIC b = A F AT b b ITA & KM & DR bR Y 3L
Do
22. RAHFHRERNFRERNREIZHLRTHRE (V= W)
IR, TABRADFTCEADDOALD FELHI D ELTHENIC 2R TEDBWIRETHY,
EHHEANRIXAD L > wET 2,
d2

m Sl = 5 CaoS(Vs— Vi (19)

ZOMAHEREECTRRAEE 5,

Vii— Vo

Vo= Vot w, — Ve 11

y="Vat+pInlk( Vo Vo)t +1] 1)

— 187 —



t K & E & # 503), 1999.

SEBR{E & ST NENLER

TR, BkhOBETERE FUKPOE TERIC OV TERE LFIREOHEE2TI.

1. IEMRNIC & BETRE L& T EEREORZE(L

PRI, EEAERX» SV (12) R~ (B) R L > TRENZBEETHE Vo, BER
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2.0 DEF), k=0407/cm (C,=05 DBF) ((14) X»5), KHE V.=135cm/s (C,=2.0 DEK) &
27.0 cm/s (C4=0.5 DY) ((16) X»d) L& 5,

Table 2 DEHEHERE R R TH» 58D, C;=20 & L-EBOEEX FTHERE THGE,S 015
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(EHE ¥ A tERLTHRVEER>TWVS, 37z, AFETHEED 4 BRICEFRER
HfE 11.5cm/s & 51.9cm/s i L, KFHETHERD Vor (MEXZBRME) THRE2ECESL
BoTwd, —F, Ci=05 & LIEziE, C,=20DEEX D HERIIE» 2 8RR IFEL I L8
E2%,

MU EOFERERD S, EEOMFRCEVTREN» SEE : T ET 2HHEEEY O+ —
F—ThHbIL%ERTNE, R T VA BAROBEEEZTEER2RD 20 (1B)RTE5EXH5h 3
ETREEORZFE->TRVIE, FLAFETHEERFEZODDTHELEI TRV I LD
BB, RiZ, TOLEERMBEEOHBRZBWTKRIET 5,
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B|EB L K EHEAORIFREEL LTHRALTI W 23505,

3. ETHOERE L kIFE T REMEDSEBRME & St AN LB

BAPOETHRRTCROIES R Y TH AR 10T HEOETKREEORRELE, ZhoD
BEO1IELIEOAIER L BEEEOMES X FC.=2.0 % (15) RRAL TRDLETREE
OFHEME OB % Fig. 15 2R T. 70y MEKKRLEZEI DY FHRL1E b OOHHDE
%45 OEZOB D AL T b, —F, BTERICH L 107 @fHEOFHE 398 em 2 -
T(B)A»SETREELHET 2 L 129em/s 28 %, JOBEFERICL > TRDIEH 107
EEOTHE THGEE 129em/s ¥ —F T2, 2O k»5, (15)RBEL OHBOE TREE
2RDZICBEL ZLBEROHB O LETHREEERD 2 13T E2ATHS I L35
3,

iz, EEF NV 2ME - Kb OR TERCHE L BEEMNEBD y BEL KFETHEYL Vo
LR LUEEOXRR
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Table 2. Calculated values of sinking speeds and sinking distances in z direction and y
direction under conditions of H;=4.16cm, V,=11.5cm/s and 519 cm/s, V,,=0
em/s, V,;=0cm/s, k=1.63/cm (C,=2.0) and 0.407/cm (C,=0.5), V,=13.5cm/s
(C,=2.0) and 27.0 cm/s (C,=0.5).

z direction y direction
C,=20 C,=05 C,=20 C,=0.
Elapesed ¢ ¢ ¢ =05
time V=135 =270 Vo=115 ¥, =51.9 V=115 ¥, =519

V. z V2 [4 v, Yy v, Y V., Yy v, K
(sec) (ecm/s) (cm) (cm/s) (cm) (ecm/s) (cm) (cm/s) (cm) (cm/s) (cm) (cm/s) (cm)

0.00 00 00 0.0 0.0 00 00 0.0 00 00 00 00 00
0.01 29 00 3.0 0.0 18 00 238 01 05 00 91 00
0.02 56 0.1 5.8 0.1 31 00 326 04 10 00 154 02
0.03 78 0.1 8.6 0.1 41 01 372 0.8 14 00 201 04
0.04 95 02 112 0.2 49 01 401 12 1.8 00 238 06
0.05 108 03 135 0.4 56 02 420 16 22 01 267 08
0.06 117 04 156 0.5 61 02 434 20 25 01 290 11
0.07 123 05 175 0.7 65 03 444 24 28 01 310 14
0.08 127 07 191 0.8 69 04 452 29 31 01 326 17
0.09 13.0 08 204 1.0 72 04 459 33 34 02 340 21
0.10 132 09 216 1.3 75 05 464 38 37 02 352 24
0.15 13.5 1.6 251 2.4 856 09 481 6.2 4.7 04 394 43
0.20 135 23 263 3.7 9.1 13 490 86 56 0.7 420 63
0.50 135 63 270 118 104 43 50.7 236 81 28 474 199
1.0 135 131 270 253 109 97 513 492 95 72 496 443
2.0 135 266 270 523 112 208 516 1006 104 173 50.7 945
3.0 135 401 270 793 113 320 517 1523 107 278 Bl1 1455
4.0 135 536 270 1063 11.3 433 51.7 2040 109 387 513 196.7
5.0 135 671 270 1333 114 547 518 2558 110 49.7 b5l4 2480
6.0 135 806 270 160.3 518 3076 111 60.7 5156 2995
7.0 187.3 51.8 359.4 351.0

9.0 135 121.1 270 2413 114 1004 518 4630 112 943 516 4542
10.0 135 1346 270 2683 114 1118 518 5149 113 1055 517 505.8

P #EEFAEL OE TERBZ2RA LT, o LI, 7Fay b miidon
SYFiEHLLODIZIZMES 45 OEBLEE-> TS, TDEIZ, (22) RIFHLT L b EBRH
BEBHE&->TuEWLE, ZOHEENERMEISE: Z &5 5 HERERO S ATEE TIE
BOER L LTHoERATE2bDLEDbNS,

MIEMROHETES]

DEOEBRERLE ZOEEIS, R T/ HERFRCBI 2HEOBEMNEXHET 5,
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Fig. 16. Comparison of experimental terminal velocity and calculated terminal velocity given
in Eq.(15) with C,=2.0.
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Fig. 16. Comparison of experimental and calculated y distances.
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600 m

Current speed 30 cm/s
Depth 50 m \

Fig. 17. Estimated seabed distribution of scallop juveniles sowed at the sea surface. Dashed
line represents boat course. Large arrow represents current direction.
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5,000
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2) ETRTEREM

3) BEEEEE.
KEBSOmMm TH205, 6),(NREBEHALTEOOFEZEOER 2D ET 5,
0x=12.6X50=6.3 (m)
0y=26.4X50=13.2 (m)
4) FEXIEEME:
Zn=0 (m), y»=30%388=116.4 (m)
5) EEMEDSMIEN:
z2 (y—116.4)*
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