o= w o= % b

.

ETEE

DItRNAE BB

#1425
S BB OB RERINT L AR - rveeesmrerresesssssrssse fHR—, U E-(1)
R O HT BIT HIGR - weereesersssrenrassms st kR (21)
MR BT aF%E (10
— JE crrerestsiess ettt nasns ERER, ABSET--5)

k46 5 11 A

2 A S NI 7/



FEFEBREROERMBERELEC L 28K
o 046 4 4 )

® ®B B -
g A g™

Analysis of nonsteady flows by finite elements method

by Ryuichi Iida
Hagime Asakura

Synopsis :

Recently several studies on the analysis of seepage flows by finite elements method are presented
and there have been achieved some progresses in the field of numerical analysis on seepage flows,
but all these studies are restricted in steady flows.

This paper reports the analytical method for nonsteady seepage flows which becomes to be able to
be treated by the application of the principle of variation to the equations of motion and the equations
of continuity of seepage flows taking the equation of the phreatic line into considerations, and next
reporis the examples of numerical solutions.
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Study on the Design of Overflow Dyke

(April 1971)

by Kazuya Yamamura

Synopsis:

In order to heighten the function of the Watarase Retarding Basin, construction of enclosing dykes
between the river channel and the basin are now under way. Parts of enclosing dykes form overflow
dykes; sand cored embankments with an asphalt facing. At a flood the river water flows into the basin over
the overflow dykes. As the construction of a dyke on large scale of this kind is the first attempt in our
country, many problems related to the design had to be solved in advance. Some subjects among them are
brought into discussion from a standpoint of soil engineering in this paper. The excess water pressure
developed below the facing during a flood is studied in an attempt at the determination of the thickness
of the facing. Moreover, the non-steady seepage flow through the embankment, the function of drain and
air vent inside the dyke, requirement for filter material are discussed on the basis of experiments and
calculations.

Key words (overflow dyke, asphalt facing, seepage flow, drain, filter material, excess water pressure)
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Studies on Wave pressures against coastal dike

by Masateru Tominaga
Takanori Kutsumi

Synopsis ¢

Wave pressures against coastal dike were studied experimentally. The general characteristics of
shock pressures exerted by a breaking wave and wave pressures exerted by waves after breaking
were clarified. As to wave pressures exerted by waves after breaking, general formula were obtained,
and it became possible to calculate simply wave pressures under a gi\"en congdition.

The formula of the deflection and moment in front covering layer due to wave action were qbta-
ined considering it as a beam on the elastic bed, and the safety of front covering layer was investig-
ated by use of the formula, v

Key words (coastal dike, wave pressure, shock pressure, front covering layer, beam on an

elastic bed) :
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eI ae 10 55
F-2 TRIVEVCHE LR ClERT 5 BARE  ARKEOLE (£UE)
@ & B 87

_Ho/Ly=0.06 HofLy=0.04 | Ho/Ly=0.02
| ﬁki’aﬁi :ﬂﬂf‘iﬁﬂ—i el 5N R PEIE aiiis :é#d&ﬂi H%M'W
; Bjis | [ ; B .
R o e R
- gfcm].  g/cm| g/cm g/cm] : g/cm] gfem) .
Cem 601 492 | 1.22 854 555 | 1.54 1185 | 648 | 1.83
7.5 1 0.2 455 383 | 1.19 576 378 | 1.52 1071 754 | 1.42
. 560 395 | 1.42 445 314 | 1,29 1078 658 | 1.64
2264 1530 | 1.48 1226 92 | 1.33 2508 M
15.0 | 0.50 |- 1958 1400 | 1.40 1119 928 | 121 2193 1766 .| 1.24
’ 1135 810 | 1.40 2033 1131 | 1.80
5652 ; 3832 2595 | 1.48 6853 3724 | 1.84
20,0 | 0.60 6981 5200 | 1.32 8529 3495 | 2.44 6044 2225 | 2.72
2991 2314 | 1.29 5044 3283 | 1.54 4025 2453 | 1.64
- : 1.33 : 1.53 T
® 5 4 1’
H,/Ly=0.06 H,/Ly=0.04 Hy/L,=0.02
R h/H, - i3 c BORUEE ) SR
BAYE | FSFIEE AR | [FrEE BABE | FRE
- |EREEEE - | R FIRFBLE
- g/cm g/cm| g/cm g/cm g/cm gfcm| - -
.cmif 629 544 | 1.16 492 785 | 0.63 904 578 | 1.56
7.5 0.2 442 430 | 1.03 609 594 | 1.03 784 607 | 1.12
1 - ) 492 668 | 0.74 1026 677 | 1.52
; . 658 682 | 0.9 1626 826 | 1.97 1684 815 | 2.07
15.0 | 0.50 773 727 | 1.06 1389 899 | 1.55 2082 908 | 2.29
, 630 548 | 1.15 1161 755 | 1.54 1969 1091 | 1.80
‘ 1673 980 | 1.71 | . 2410 1534 | 1.57 2046 .. 2276 | 1.29
20.0 | 0.65 1845 927 | 1.99 | . 3592 2007 | 1.24 5029 4670 | .08
S 1605 1236 | 1.30 3831 | 2448 | 1.56 4114 2726 | 1.51;
3471 3643 | 0.95 4332 : . 6600 :
25.0 | 0.85-1 . 1857 1523 .| 1.22 3590 1720 | 2.08 5920 3624 | 1.63
2698 | 2638 | 1.02 4431 | 4216 | 1.05.[. 5971 2506 | 2.38
2013 | 1362 | 1.48 3195 2288 | ‘1.4 3537 2085 | 1.70-
30.0 |*1.00 - 1602 876 | 1.83 3219 2987 | 1:.41 | 3206 2239 | 1.43-
. 1709 1162 | 1.47 4413 2440 | 1.81 3379 2533 | 1.33
o N ‘ 1.31 1.40 1.62
‘ 991 ' o196 | 1814 | L2
35,00 115 | 148 [ 1147 | 1.00 2210 101 | 2,00
- ‘990 | 1047 { 0.95 2054 1451 | 1.42
1343 | . 823 | 1.63 2419 2442 | 0.99
40.0 | 1.35 1389 1220 | 1.14 4216 2610 | 1.62
1671 1065 | 1.57 1859 2660 | 0.70

(11)




56 + K B
© 1 =

% OB O# &

Ho/Ly=0.06 Ho/Ly=0.04 HofLy=0.02
" H/Ho A [FEs B W BOAMEE | FR¥E BRWE | Frd AHIE
TE | [ — & ] 155
[Efiszudas Gliidis (AR BEHE
g/cm g/cm| g/cm| g/cm| g/cm| g/cm
em . 580 [ 39 | 1.49 713 511 | 1.40 701 20 | 167
7.5 1 0.25 518 368 | 1.41 624 402 | 197 686 618 | 1.11
: 509 354 | 1.4 622 503 | 1.4 981 522 | 1.8
7 é19 | 1.25 2056 1165 | 1.76 2773 283 | 1.21
15.0 | 0.50 680 584 | 1.16 1570 714 | 2.20 2681
1054 m2 | o.05 1601 687 | 2.46 2353 1319 | 1.78
. 1973 1066 | 1.85 2831 1718 | 1.65 3830 142 | 2.70
20.0 | 0.65 1911 1202 | 1.50 3009 2209 | 1.36 2843 1797 | 1.58
2008 1911 | 1.66 3035 752 | 4.04 2813 1783 | 1.58
2103 1448 | 1.5 2056 1928 | 1.53 3639 2072 | 1.90
25.0 | 0.80 1959 1089 | 1.80 2855 2319 | 1.22 3895 2404 | 1.62
: 2753 1790 | 1.51 3009 2192 | 1.37 0176 2893 | 1.48
1800 966 | 1.86 2872 1782 | 1.61 3384 2189 | 1.55
30.0 | 1.10 2114 1415 | 1.49 2028 1649 | 1.23 3476 2362 | 1.47
] 2007 1362 | 1.47 2434 1537 | 1.58 2020 1840 | 1.59
F 5 1.50 1.73 1.65
1351 go0 | 1.52 1838 1233 | 1.40 2090 1377 | 152
3.0 | 115 1363 973 | 1.40 1844 1269 | 1.45 2397 2178 | 1.10
1437 916 | 1.57 1802 137 | 137 2299 1995 | 1.15
1465 738 | 1.00 1649 1372 | 1.20 1376
4.0 | 1.35 1192 571 | 2.00 1732 1626 | 1.07 1434
: ‘ 1631 1424 | 1.15

FRLILLOTHB, FRHEIHEROBFELATT
5B, BfHy130.2 L hAXBETH S,

AROEEHIHEREOSELIHERATTH LS, ©
Yo 5P B L I B oh T, WERKPKPIXL
Bo HRMLHEMIIEZ 5 B £ TAkTEDLIS
M, 2SR HEREAERE LR,
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AR 5.
(2 WES
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ROBETBEENRL 5451 5 O T, If/H=0.24~
0.25C4 B & ZAH AR OBRIN I3 izt LT
W5,

54 & 1 SIOEAHE T, EREROSMHNED LA
B, 2EIDHBERTEALRBD LRI,

FRBES & BRFRMRES M E DL 285
BEOBE¥BW - T3, (F288) chikck
b&, SAEUSMHCREVCESAREEOZEIPS-, L
L, AHOBAREST, GREAOBEE, KHEL
HTHILDEN L OIS, FE2WERWT, 540& 180
BERCOWTHEDE LB LI, FHLTH0%L
LRRBEDHKRE,
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EREHEMT HE 10
F}-3 AL D EMAORFRN AT 5 BRARE : AFRED WR(ERE)

No. a H | mowr | mepe | BREE
H,/L,=0.01 cm cm| g/cm| g/cml
39—1 0 13.7 227.1 188.5 1.20
22—2 34 18.1 106.7 105.3 1.01
24—2 34 11.8 57.5 68.0 0.85
~ Hy/Ly=0.02
14—1 0 30.4 570.5 405.5 1.41
36—3 0 14.2 142.3 112.5 1.26
371 0 24.5 86.3 76.0 1.14
382 0 19.5 381.2 325.2 1.17
16—2 34 29.4 430.5 3.1 1.16
23—1 34 24.0 100.3 198.3 0.51
25—2 34 15.1 28.6 27.2 1.05
42—3 68 . 22,6 119.8 125.2 0.96
43—1 63 13.6 45.8 39.5 1.16
Hy/L,=0.03
12—1 0 33.4 449.1 299.7 1.5
0131 0 37.7 470.6 397.0 1.19
35—2 0 19.1 283.3 327.5 0.87
152 34 34.9 307.4 371.1 0.83
173 34 39.9 514,5 550.0 0.93
18—1 34 44.4 516.1 412.0 1.25
19—1 34 50.9 419.6 445.3 0.9
21—2 34 48.2 540.5 507.3 1.07
20—1 34 46.0 639.9 604.3 1.06
5—1 68 31.0 190.6 249.9 0.76
6—1 68 34.6 222.9- + 149.0 1.5
7—1 68 37.7 226.8 262.1 0.87
H,/L,=0.04
8—1 0 43.3 732.9 1,144.9 0.64
9—2 0 45.2 2,177.3 2,387.7 0.91
11—1 0 51.0 791.1 397.0 1.99
311 0 24.1 194.9 200.4 0.97
32—1 0 27.0 344.6 194.0 1.78
26—3 34 28.0 171.5 159.8 1.07
30—2 34 23.3 . 137.7 176.9 0.78
1-3 68 49.1 185.6 139.4 1.33
2—1 68 51.0 120,3 85.6 1.41
33 68 43.5 195.6 179.7 1.09
4—1 68 47.0 232.6 196.8 1.18
45—2 63 26.8 243.5 44,2 5.51
48—3 68 21.6 50.8 52.9 0.96
Hy/Ly=0.05
33—2 0 32.3 141.7 125.4 1.13
27—2 34 3.1 136.6 167.6 0.82
28—3 34 37.3 159.6 186.6 0,86
Hy/L,=0.06
46—1 68 33.9 121.0 124.4 0.97
A7—1 68 36.6 211.4 197.1 1.07

a: T8> LR X CoEE (cm)
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®4 2

Wk efr@T 5HED

(@) ¥WEs = 5 W 1/10
DK Hy/Ly=0,02(T=2,2 sec) Hy/Ly=0,03(T=1.8 sec) Hy/Ly=0,04(T=1.4sec) Hy/Ly=0.06(T=1.2 sec)
Dm L r ”
gn| B | 7 | » o | & | » | # o | & | r | # {2 | & | r | » ¥
cm cm cm|  gr/em? gr/cm| cm cm| gr/cm? gr/cm cm| cm| gr/cmd gr/cm| cm cm| gr/em, gr/em
9 15,5 | 17.0 3.0 25.5
12 | 16.1 27.0 5.4 72.5 16.0 | 27.0 4.4 60.0 | 15,2 | 22.5 3.0 34,0 15.4 | 27.5 3.7 51,0
13 ) 15.9 | 27.5 2.9 40.5 15,4 | 27.5 5.1 69.6
14 15.9 | 31.0 5.8 90.0 30.0 6.7 99.2
15 | 16.2 | 33.0 7.1 117.5 16.4 | 34.0 6.2 106.0 15,1 31,0 5.8 90.4
16 | 16.2 | 37.0 7.8 145.0 15.6 | 34.0 5.8 93.0
17 | 15.3 | 39.0 6.3 122,2 | 14.8 | 37,0 6.5 119,7
18 | 16.0 | 48,0 5.2 173.3 14.9 | 42,0 7.1 148.4
Py= 2501,
7
W) MWk e 5 O1/%0
DK Hy/Ly=0,02(T=1,7 sec) Hy/Ly=0,03(T=1,5 sec) Ho/Ly=0.,04 (T=1,35 sec) Ho/Ly=0.06 (T=1,05 sec)
DI ; ; ; -
Sk Hy 7 bo SOP H, r bo S“P H, r b 5017 H, r bo SOP
cm cm cm| gr/cm? gr/cm| cm cm| gr/cm? gr/cm cm cm| gr/cm? gr/cm cm cm| gr/cm? gr/cm
9 | 1.5 | 20.0 3.1 30.6 | 10.7 | 20.0 3.0 29.5 .
11 | 13,5 | 22.5 3.1 34,9 12.7 19.0 2.7 25.6 10.5 18.0 2.6 23.8
12 12.5 | 22,0 3.3 35.7 | 12.8 | 20,0 3.6 35.7 10.8 | 20.0 3.6 35.7
13 | 12,3 | 25,0 4.7 58,7 | 12,7 | 22.0 4.1 44,6 | 12.6 | 24.0 4.0 48.2 10,9 | 20.0 3.8 38.4
14 | 12,5 | 25.0 6.5 80.9 | 12,5 | 23.0 6.6 75.7 12,56 | 25.0 5.6 70.5 | 10.7 | 23.0 5.2 60.2
15 | 13.1 30.0 5.7 8,0 | 13.0 | 30.0 5.1 75.9 | 14.0 | 29.0 5.7 82.4 11.0 | 23.0 5.1 59.1°
17 | 141 38.5 109.7 | 14.0 | 40.0 5.7 114.2 | 13.8 | 36.0 4.7 84.6 12.0 | 30.0 3.8 57.0
20 14,8 | 43.0 6.6 142.9 14.1 45.0 5.0 116.5
Py= 2 Sop
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R 5 0% (10) 69
F6 82 W o WO O :r ¥ E B H
- B O B % E B B O£ ¥ B
# max mean min FofEdee max mean min fado 3=
Ax—8 B | 667gld 246 33 182 241 88 43 29
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B —erzna | 532 265 48 115 355 173 22 77
FT R OEW L UEEL
e |BEREE| . o | oo | EAEES
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DREIHALNH Y, TOEIOFRNCE DEHORE
XMRIeD T EREH LI, Tiobb, HRECEEN
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BT LinB.
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BEBHDOWHLE L HEEIR, BROTILAL
HEZDLIHY, HIERDOHEIL Hammer shock F;
BEELR TV Lichio T EBIEOFRARNLE LT,
FROTBIENRLENTHHEELLNDA, TOH
oW X BT B RSN ETH B,

(4) BEICIIBREHFREOHABDE

FEOHOBE, WikFCILhTws0T, KEkK
SRESARC BRI AW E LB TV 5, 02
LirL, FhOAEETH B ERE . BRESIERC
REWDT, TOMfAHCHRECIRIELTE, Th
G CERSR R T 5 C L ERCRE TS S
5, LictioC, HREEXATUD XS IEbm il
BRI T HIBA, BRI B, BT

E X DWEL DXL THLERD B,
EREORACL, WEBOELW & BKDOEEZALN
METs0T, #Wi7 ey 7 2BET LD,
BEAZHAMCNELTELLDEELDRD. £ T T,
{220 X 5 Ieil¥ T BB L T ORBRE R < Thic.

T 30cm
-3 ——
2kg4348/m PR S
" N
” 4 kg 2218/
1k926@/rn
l 50 M|
F - 1
B-22 # % L o # R

7wy 71t lkg, 2kg, dkg OF P FARy FC, ThT
Julm i D26fH, 4308, 22(EHUR Lic, B Jialht
KT, FEB/OLOX FM-220 X 3FE LI,

M-23 1 OPBLELHEL T, ROIAEREREY
4 U4 CHEYRE LI Th 5, BEMITTh
FHOKBEET, 10~30WOFHEHTH 5, Thick
5&, OHHIERTAEED, EEE R CREDME
T HELORWEHEITHELTELIME BT E

(25)



70 4 K BF
Acoml.‘
Hoflo BX

© e Q07 14
20 - O—i-00x  x  (0D3 {2

< 0 ¢xe o Qo5 20

T . 8 o 005 30
Py - e - REH
10 Fe0

e 9 goe

° TT0T20—30 [

— e
B-23 YT oWERBHE

Hbhnb, 7 vy 7 DHLEEE, MHEEFEAEEER
CERETHZEMRL, T, T ey 7OFMCL HE
HPFLLREL LHDT, BYEBOWEL RREOY
FCEDT5EELBRSD,

4. B R K

(1) &8 & 2

R-Ta& 5 &, h/H, 5 0.5 R0\ THRIEDRN
BH b, OMIFBEEREOREFRE, EriTeE
KT T bEET5, Whd b, BEECFREFRIKE
DERETY D, BFOBBEAE IR DERLRD
L, BITEIRE foo CEBEER Y D, ZOFENHHE

KEDA ~F =L E2 BRI T B, Lichi-T, B
TEOFE RS Hivhid, BEH LOBEORKEY HEE
FTHZENTEL D,

B FHE T, HIESHEORLEEhEc gL L
EEIKENPLEEEF TORIC L > THELBID, T
G, ¥, BEERSIOTS L DERICRVT, K
EDDUYHT CORILHARTCLS,

P i 0T B UTERNRTED 1.6 SR L Bikd
HRTWBH, REWNE L gD L, wave set-up O
ERTTL HOTC, TOMERXTHLEND 5, wave
set-up DEREMLHERILS HRETTRRTHH AW, 1.6
fzau S EFMELNRLOT, T, TRCKT

WHG LSRN RD, ThEHBMLT, Bk
h‘%’;ﬁ Hax ko sk ot s,
n=7n,+ 1.6k
¥, 7 BB A KED S OEIES
7y * TER 31T BKED HOWIES

THC BT U TER, BEC SEA—EDHE,
FREOWIE = 5 BOBIET, 1/10, 1/30Z 5EOBED
RS T 5L K24 DL 51D,

F-812( 1 ROBEARE LIcb ¢, TR KT

% B

o

G,

1.2

1.0 I\

0.8 g

0.8 M Y

0.4 P oy

0.2

0 001 002 003 004 005 006 007 0.08 O3 0.10

@ BEE 1/10 e
%/,
0.4
5
- R
0.2 % 3
N o, o .
0.4 SNty Je s

£ 2 v =

o .
O 001 002 003 004 005 0.06 007
) BELSER  T/30

B-24 TRk 5 WHEHE

WIHE CERED 25, (1DREAVTn AL, £
RHE HELIc b O TH B, Fi, TORIKIE, FREA
IV BBIHE T R, TR B0 2 HIHE £ CHEERN
T 5 LD E LTHEIEC BT AUTHE (@) KD
TSRO ANTH S, Tods, BRI 5 B TH =k
Hyperbolic wave DREFHUDEFGTEIE Lic,

&

ZORR LD E, pDOHNFERECE . FCERD
SERI/1I0DBATTF—FHL O 5, —F, niiein

CHERE L hAX L, 1/102 5E DB/ S5 ~15%,
1/30Z 5EEDHEILIE~25%5E v LivL, 2 SO
EHEZ RO THHRSTH L RFMLrMB L, ¥i
L HEREE OEIHE HAEL LVDT, LTOHE
TR(DREACLZ LT 5,

W, T X bEFOE BRROEIZHETCERS
L E22BDEEYTH S, KEMBI ECMOBT, T

(80 H°=1S.ch Ho/L 0=0.01
1% = 2.93sec
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F-8 W OWH oo WM oz oM ORMor oo KR

EC 5H 1/10 MEEET 5T 1/30
Hy=19.2cm, T=3.4 sec H,/Ly=0.0106 Hy=24.4em, T=2.54 sec H,/L,=0.024 H,=11.0cm, T'=2.08 sec H,/L,=0.016
S 7 ” PR R " ” PR I . .
Ho 1 m w | M| Ho 7 n 7 T 7 H 7 m 7 s 72

cm cm cm cm cm cm cm cm cm
0 12,2 | 12.2 | 12.2 0 10.8 | 10.8 | 10.8 0 2.66 | 2.66 | 2.66
0.26 | 18.4 | 20.2 | 18.9 | 0.91 | 0.97 0.21 | 17.8 | 18.8 | 17.6 | 0.95 | 1.01 0.18 | 5.30 | 5.8 | 5.70 | 0.90 | 0.93
0.52 | 28.6 | 28.2 | 25.6 | 1.01 | 1,12 0.41 | 23.5 | 26.8 | 24.4 | 0.88 | 0.9 0.3 | 7.54 | 9.06 | 8.90 | 0.83 | 0.85
0.78 | 31.9 | 36.2 | 32.3 | 0.88 | 0.9 0.62 | 35.0 | 34.8 | 31.2 | 1.01 | L.12 0.55 |10.4 {12.3 {12.0 0.85 | 0.87
1.04 | 39.3 | 44.2 | 39.0 | 0.89 | 1.01 0.82 | 38.8 | 42.8 | 38.0 | 0.91 | 1.02 0.73 113.7 |18.5 |15.2 0.88 | 0.90
1.30 48.9 52.2 45.7 0.94 1.07 1.02 51.5 50.8 44.9 1.01 1.14 0.91 |16.1 18.7 18.3 0.85 0.88
S 0.926  1.03 ] 0.952  1.05 o3y 0.864 0.89
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0 12,0 | 12.0 | 12.0 0 14.2 | 14.2 | 14.2 0 2.9 2.9 2.9
0.24 | 16.0 | 20.0 { 18.7 | 0.80 | 0.86 0.15 | 19.3 | 22.2 | 21.0 | 0.82 | 0.92 0.16 | 5.34 | 6.1 5.5 0.88 | 0.97
0.48 | 25.3 | 28.0 | 25.5 | 0.90 | 0.99 0.30 | 25.3 | 80.2 | 27.7 | 0.84 | 0.91 0.32 | 7.54 | 9.3 8.1 0.81 | 0.93
0.72 3.3 36.0 32.2 0.87 0.97 0.44 33.8 38.2 34.5 0.89 0.98 0.48 9.56 |12.5 10.7 0.77 0.89
0.96 | 39.5 | 44.0 | 39.0 | 0.90 | 1.01 0.59 | 33.4 | 46.2 | 41.3 | 0.72 | 0.81 0.64 |10.4 |15.7 |13.8 0.66 | 0.78
1.20 | 49.5 | 52.0 | 45.7 | 0.95 | 1.08 0.74 | 48.7 | 54.2 | 45.1 | 0.90 | 1.08 0.80 |13.8 |18.9 |16.0 0.73 | 0.86
¥ 0.884 0.982 B 0.846 0.940 ¢ ¥ 0.77 0.89
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F9 TRCIEIELRTHHED
WHE = T EH

No H, L, @o)ex R @)
€1 cul ca c ci

1-3 14 189 6.06 5.98 5.87
4 14 500 6.14 6.09 5.87
2—1 13 619 6.39 6.44 6.34
2 13 587 6.60 6.78 6.19

3 13 611 6.51 6.72 6.32
3—1 13 748 6.56 6.67 6.98
3 13 714 6.73 7.06 6.82
-4 13 662 7.09 7.36 6.57
4—1 14 446 5.83 6.10 5.60
2 13 425 5.76 6.03 5.28

3 13 456 5.67 6.21 5.46

4 13 456 5.58 6.32 5.46
5—1 12 409 5.47 5.80 4.97
2 11 420 5.74 5.92 4,81

3 12 415 5.46 5.86 5.00
6—1 12 378 5.47 5.75 4.78
2 13 360 5.67 5.63 4.85

3 14 337 5.58 5.75 4.86
7—1 17 280 5.72 5.63 4.89
2 15 297 5.78 5.81 4.66

3 18 264 5.89 5.46 4.89
8—1 12 o324 5.06 5.23 4.43
2 12 324 4.80 5.40 4.43

3 12 333 4.84 5.40 4.48
9—1 13 268 4.80 5.06 4.18
2 12 284 4.95 5.12 4.14

3 12 293 4.88 5.06 4.21
10—1 13 260 4.85 4.88 4.13
2 13 256 4.43 4.72 4.08

3 11 284 4.75 5.00 3.96
11—1 13 248 4.56 4.42 4.02
2 13 248 4.70 4.48 4.03

3 12 256 4.52 4.66 3.93

12—1 13 232 4.27 4.48 3.90
2 13 228 4.13 4.42 3.86
3 12 232 4.25 4.42 3.73

13—1 12 214 4.08 4.14 3.59
2 12 214 4.19 4.31 3.59
3 13 199 4.11 4.03 3.60
14—1 12 179 3.76 3.68 3.29
2 12 179 3.86 3.85 3.29
3 12 175 3.76 3.79 3.25
15—1 9 162 3.23 3.22 2.71
2 10 169 3.38 3.33 2.92
3 10 166 3.39 3.51 2.89
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10 > HVH LHEWEH & 0k
(a) EBiTITREBVISR
2B | AL | wH | R/ Rin,
/5% 0.01 1.80 " 2.7 1.5
2 1.27 2.3 1.8
3 1.04 2.05 1.97
4 0.90 1.8 2.0
5 0.80 1.5 1.87
Py 1.82
1/10%* 0.01 0.20 1.45 1.60
2 0.64 1.15 1.82
3 0.52 0.95 1.82
4 0.45 0.80 1.78
S 1.75
1/20 0.01 0.45 0.80 1.78
2 0.32 0.53 1.66
3 0.26 0.42 1.62
4 0.23 0.35 1.55
5 0.21 0.31 1.51
S 1.62

* gk =HO > bHTHOERMC X 3. (20 v 2 3EL: 1.5)
= ggiooh 23R 1:0.5

10(b) BH 2T R IIVEMC S wLHE
No H, L, a l Nez | R Teal Rez[heat | Rffea
3 11.8cn 20Gem|  10cm 2.85ca|  5.63ca|  3.54eml - 0.81 1.59
4 12.1 199 2.75 5.71 3.52 0.78 1.62
7 10.1 276 2.94 6.96 3.87 0.76 1.80
8 10.8 256 3.03 6.60 3.83 0.79 1.72
i1 8.4 365 3.21 7.15 4.08 0.79 1.75
12 10.7 319 3.28 8.03 4.46 0.74 1.80
15 10.2 365 3.48 7.50 4.60 0.76 1.63
16 11.2 333 3.98 7.86 4.60 0.87 1.71
19 12.4 399 3.95 9.46 5.43 0.73 1.74
20 12.1 399 3.85 10.9 5.35 0.72 2.02
SE 15 0.78 1.74
5 11.8 206 20 2.17 4.82 2.69 0.81 1.79
6 11.9 199 1.84 3.56 2.67 0.69 1.33
9 9.40 280 1.93 3.56 2.82 0.69 1.26
10 9.80 280 2.01 4.82 2.92 0.69 1.65
13 8.60 365 2.39 4.82 3.24 0.74 1.48
14 8.10 365 2.16 5.27 3.10 0.70 1.70
17 12.4 328 3.0 6.34 3.04 0.76 1.61
18 11.9 333 2.93 6.70 3.87 0.76 1.73
21 1.2 401 2.96 5.90 4.28 0.69 1.38
¥ 0.72 1.55
23 11.7 404 30 2.95 6.43 0.65 1.82
24 11.9 399 2.34 5.81 0.67 1.65
] | 0.66 1.73
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IR T 5 PT%

Qo

F-11 S 2HROGABED
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P.
No H, L, P Pez Pear Py
m m m tfm? t/m?
5 15.5 588 74.5 4.04 6.20 0.65
6 19.4 594 4.72 7.92 0.60_
7 23.8 603 6.72 9.64 0.70
8 20.4 577 5.27 8.06 0.66
12 15.4 434 2.94 4.56 0.65
13 19.6 488 4.14 6.76 0.61
14 23.3: 424 4.23 6.42 0.57
21 . 214 334 2.51 5.06 0.50
26 16.1 634 72.5 4.43 7.48 0.59
27 19.5 572 5.52 8.10 0.68
28 21.2 647 5.88 9.90 0.59
29 24.2 594 7.19 9.90 0.73
33 14.8 634 77.5 4,28 6.06 0.71
34 18.0 598 5.45 7.00 0.78
35 21.9 672 5.68 9.34 0.61
36 24.2 735 5.89 10.98 0.54
R ] 0.64
Pez: 2 HROFKEM,  Pear: HHROFTM
x D {TH» B E CORE
12 % B L o ¥ E
s B | SOPSHrDRDL 92 B i/ 5 fd
ND HO H‘)/l;0 R X ﬁ'fﬁﬁ
plpA|P| P P |P|lPlP| 4 5 6 7
m TP [m| t/m?
5 115.5]0.026 | 16.5}2.78 [ 1.85{0.58| 0.095 2.8 2.3:1.6 1.0 |0.99]0.80(0.35{ 0.095
6 |19.4 33117.9/3.2812.32|1.61} 0.58| 3.4 2.8|2.2 {1.4 [0.970.83]0.73| 0.41
7 |23.8 3¢120.2|5.40 | 4.6013.81] 2.56| 5.2} 4.4|3.7 {28 {1.04]|1.05]|1.30] 0.91
8 |{20.4 35118.13.80{2.72|1.68| 0.81| 3.8| 3.1|2.4 {1.6 {1.00]0.88]0.70] 0.51
13 | 19.6 40(16.812.601.80(0.38] 0.22} 2.5] 2.2|1.6 0.8 [1.0410.82|0.24| 0.28
14 §23.3 55116.712.531.74]0.41] 0.28} 2.9| 2.4|1.7 [1.0 |0.870.7310.24| 0.28
15 }23.8 53117.7 1 4.02 | 3.56 | 2.11 1.45| 3.7 3.0]2.4 1.6 |1.08]1.18|0.88| 0.91
21 121.4 64 |16.010.61 10.1810.02( 0 16| 1.4)0.9810.4610.38]0.13}0.02| 0
26 |16.1 25116.92.5611.7210.6 0.14] 3.1 2.6 1.8 {1.1 }0.83]0.660.33]| 0.13
28 (21.2 32119.214.55[3.20|2.18| 0.85]| 4.4| 3.8[3.0 {2.2 [1.03}0.8410.73{ 0.32
29 | 24.2 41(20.5({7.30({6.29 | 4.04| 4.07| 5.5} 4.8[4.0 {3.0 |1.32}1.31}1.01( 1.36
33 [ 14.8 23]16.2|2.51(1.69|0.72] 0.13] 3.0| 2.4|1.6 {0.86 | 0.83!0.70 | 0.45 | 0.15
34 ]18.0 30{16.7 13.53[2.93(1.74| 0.85§ 3.8| 3.1|2.4 {1.5 {0.93[0.95|0.73| 0.57
36 | 24.2 33(21.6|6.46 {3.85|2.51 | 1.43| 4.4| 3.8|3.1 |2.5 [1.47|1.01]0.81} 0.57
SEHS 0.980.85(0.61| 0.51
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-1 BIERRME G 2iTR X D BMcRE LcBa)
@ s B 8 H/L=0.06

BERUELIBEAABEERE
Run h H, L,
Py P Py Py Py
cm cn m
4-1 7.5 | 2.8 | 517 gg:(l) e l}ﬁg 1.5 0
27.1 | 25.0 2.9 26
2 20.0 | 5.11 s | 4 i3 17 0
: : : 5
3 80.4 | 511 | 948 | 1814 5.0 1.8 0
_ 5.0 | s0.2 | 1025 | 373 1.2 | 190
3—1 15.0 | 30.1 | 5.5 202 | 8.3 | e | G908 | 1 6.0
: a1 7.7 :
. ool R B B SR s | ma]| s
: 1.4 : 59. .1 . .
3 30.3 | 528 | o0 | 469 | 838 | 138 | 1800 9.3
o4 2.0 | 335 | 517 | 1261 | 165.6 | 203 | 156.5 | 0.5 | 261 7.7
.| 153.0 | 2124 | 246.2 | 171.8 | uiz.e | 28.3 5.7
; ws | oo | 08| Hd || gd| B 81| a
: 5 : 68. 60.1 : .
3 2.3 | 540 | g5’ | 850 | 1076 | s46 | 295 0.6
. 61.0 | 917 | 119.4 | 1311 | 8.3 | s5.8 | 198
10—1 2.0 | 2.4 1 517 | oo | ogla | 1227 | 62 | s77 | Bas 7.6
) 8.8 | 53¢ | O | 12100 | 15009 | 1343 | 1507 | 8813 | 194
. . g?(l) 193'2 1;(1)'8 132'6 2%'? 74.8 | 20.0
: 8 : 54.8 | 92, . .
3 29.2 [ 546 | g | 726 | 777 | 8531 | 381 | 192 5.9
- 571 | 614 | 785 | so.4a | 70.2 | 1241 | 38.8
18—-1 30.0 | 312 | 540 | '8 | 3774 | 417 | 22 | 818 | 803
) s0.9 | s | 561 | 631 | &3 | 825 | 125 | 693 | 20.7
64.7 | 74.2 | 117.9 | 128.1 | 123.3 | 103.1 | 32.9
3 30.0 | 5.63 | g3'g | g0 | 81,2 | 89.3 | 116.2 | 320 0
_ 406 | 463 | 52,0 | 447 | sa7 | s2.9 | 371
17—1 8.0 | 313 1 5.40 | 3570t 3807 | 374 | 380 | 475 | 447 | 429
. so7 | ssp | 301 | 47 | 527 | 4001 | 333 | 520 | 371
. - 2.8 | 2709 | 3205 | 309 | 4909 | 3200 | 337
3 3.0 | s34 | 429 | a8 | 520 | 58 | 572 | 621 | 501
9| 85 3.4 | 2609 | 458 | 3514 7.4 | 429 | 379
_ 20 | 2.8 | 27.8 | 364 | 481 | 6.5 | 495
12—1 4.0 1 324 | 507 | 36 | 204 | 218 | 302 | 474 | 465 | 503
5 90.7 | 505 | 200 | 347 | 4007 | 2001 | 81 | a5 | 195
- . 29.0 | 3206 | 308 | 389 | 46.7 | 466 | 495
3 998 | sq1 | 256 | 2209 | 237 | 3001 | 24 | aalv | 348
. - 194 | 1555 | 15.6 | 252 | 516 | 520 | 4307
REDHE : g/em?, kB BANE
FTE  RAHEBRE

) % [E 7" Hy/Ly=0.04

BABEELRERKANYEE

Rnu h H, L,
Py P Py P, Py
279 | 251 | 167 7.9 7.1
5—1 7.5 | 28.1 | 7.83 o | B2 i 78 rl
wn | vmo | 3| 17| D o
293 | 776 | 1555 | 184 | 155 9.8




BREHETAHE A0 89
b jiid 17 (D3%)
Run h H I BARABELEXBEEE
’ ° P Py P, P, P, P Py
— 491 | 471 | 21| 135 ] 137 16 0
T el e | BE| | B8 | a8y 0
10 2. : : :
; oo | e | BEL RS AL R R
: : B4, : : :
3 31.2 | 811 | 539 | 212 | 4504 55 | 1009 5.8 0
_ 58.1 | &7.3 | 95.9 | m.s | 109 | sa7 | 132
LT aa | e | BR[| 2| g | e
4 : 52, 2 | s . .
2 32.3 | 804 | 699 | ‘81,3 | 181.8 | 1306 | 55.2 7.9
3 s | sos | 1133 | 327 | 1rio | w27 | uid | s7i8 7.8
. . 8.0 | ol5 | 17006 | 828 | 476 | 182
_ 1547 | 191.8 | 276.9 | 205.4 | 2060 | 135.7 | 342
=1 25.0 | 20.6 | 7.83 | 103°y | 1adl6 | 216.6 | 195.9
. son | san | 207 | 3068 | 6918 | 4102 | 2754 | 7.3 | B2
. - 1.8 | 2832 | 24905 | 31008 | 51,8 | 545 8.7
3 a1 | sag | 140 | 2537 | 2627 | 2318 | 23000 | 1076 | 518
R 2 110 | 15604 | 26207 | 10008 | 116.3 | 59.4 0.2
lo—1 w00 | 209 | 776 | 701 | 8.3 | 1288 | 1204 | m74 | 733
5 sos | 776 | 919 | 1036 | 1212 | 1328 | 3113 | 69.1 | 25.5
' 82.4 | o7.3 | 126.5 | 1416 | 1320 | 76.6 | 28.8
4 306 ) 762 | gy | s | 904 | -98l7 | 32009 | 2336 0
_ 6.0 | 471 | 5.4 | sa7 | ss1 | 721 | s
16—1 35.0 | 30.2 | 832 | 459 | 4300 | 479 | ;480 | 56.7 | 63.9 0.4
5 a1 | 797 | 509 | 57a | 73| 801 | 761l | eri7 | 395
. - 67 | 506 | 654 | 5.3 | 61.0 | 986 9.1
5 w0 | soo | P2 | 391 | w0 | 30| 48| ;3| 202
- . 301 | 370 | 469 | 32| 3904 | 393 | 176
- 309 | 380 | 3225 | 2.5 | s5.2 | 507 | 446
13—-1 40.0 | 3.5 | 832 | 3574 | bgg | 92834 | 33.2 | 5.6 | 52.0 | 44.6
) s | gas | 27 | 29 | 1o | 2832 | s | 255 | 25
(314 |- 8. 9801 | 242 | 181 | 2904 | 409 | 347 | 275
3 a3 | g | 380 | 37 | 457 | 2008 | 545 | 784 | 393
: - 2801 | 361 | 416 | 261 | so.2 | 485 | 4211
©) & [ 7 Hy/Ly=0.02
Run h u L BABREE:EREBERE
Uy
° ° P, P, P, P, P, P, P,
cm <m m
_ ] 109 | 413 | 284 | 138 | 121 | 158 0
6—1 7.5 |- 95.6 | 15.0 o | wd | % B3 & 5.8
, : 10 : : 14 1.7 0
: o | e | BO | BE| RIS R A
: A7, 4 7.4 | 16 : 3.4
7 25.4 | 4.4} 599 | 241 | 1000 8.0 9.3 18 2.6
o2 o | a1z | 1ae | 89| 86| w5 | a7 | sue| z0.67| s
8.6 | 68.0 | s0.8 | 30.9 | 236 | 208 7.4
: 3 47 4. y 19, 42
4 2.8 [ 152 | 9570 | 391 | 51.8 | 20.0 58 | 121 0.5
_ 5.8 | 1500 | 219.1 | 220.0 | 1485 | 684 | 156
7—1 20.0 | 27.9 | 4.0 | “e3'7 | 13078 | 2208 | 9.5 | 10,0 | 11.0 2.6
) gs6 | 141 | BL7 | 1721 | 2310 | 160 | 13813 | 802 | 181
. - BT ) w0 | 2g | ws | 03 X
: 497 | 14 566 | 114 91. 13.0
3 20.9 1 4.1 [ 57y | ool | 1187 | 1307 | 248 | 1109
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Run h H, L,

P P, Py Py Py Py P,
91 5.0 | 2r1 | 152 | 2663 | 3000 | 3.8 | 227 | 224 | 1763 | 633
5 os6 | 15.4 | 347 | 4075 | 6213 | 705.3 | 4314 | 2706 | 63.1
5 o6 | 1.4 | 285 | 21 | wma | 323 | 340 | 250 | 467
503 w00 | 268 | 152 | 99| 126 | 15 | w089 | 1376 | 142 | 570
s | s6.5 | 15.4 | 1087 | 1209 | 1716 | 197.7 | 205.6 | 313.1 | 67.4
195.3 | 564.3 | 652.3 | 462.2 | 489.8 | 307.9 | 8.7

6 . (283 [ M8 ) g5 | eri6 | 96.9 | 76.2 | 130.7 | 167.2 0
s—1 50 | ss5 | 150 | 33| @2 13| ss| w8 | 43| 206
- 40.3 45.5 54.8 51.5 72.4 66.0 36.3
2 |. 26.6 | 4.8 | oy | 383 | 4206 | 401 | 596 | 66.9 | 16.5
5 965 | 154 | 40015| 4072 | 4617 | 392 | 47i9 | 5200 | 2913
- . 287 | 283 | 288 | 22,9 | 47.3 | 493 | 17.3
U—1 w00 | 283 | 150 | 36| 29| 7| 20| 1] 6] 7
46.8 | 504 | 63.4 | 553 | 51.6 | 50.2 | 40.4
2 2.7 | M9 o | 4009 | 467 | 3909 | 495 | 466 | 349
3 65 | 150 | 4.7 | 451 | s32 | aa7 | sS04 | 4933 | 36.8
. O 43| 257 | 1102 | 116 | 524 | s3.0 | 318

@ 5 5 8 Ho/L,=0.06
' BAEELBARAGYEE

Run h H, L,
Py Py P P, Py Py Py
3—1 7.5 | 29.64 | 5.22 wo | o o o . .
5. . . . . 5.
2 o | om | B | WAL BN LB 8 i) 8
4. : : : 8. :

3 30.40 | 5.22 | 959 6.4 7.4 6.3 2.9 0.7 0
_ 25.0 |. 18.0 | 13.0 | 12.0 6.0 3.0 0
1—1 15.0 | 307 | 5.0 8 | 183 107 | B o 30 g

. 0| 18 : : :
; o | o | B5 BB RE) R OGS 5|8
0 5.0 : : : :

3 29.0 | 5.28 | 19’8 | 150 | 1003 8.0 7.4 2.9 0
_ ; 26.0 | 38.0 | 0.0 | 2.0 ] 380 | 310 5.0
TN R g us | B m | Bl 4s | b

: 48 4. : : ; .

1 e | e | e | B3| B ES| B3| i

. : 40, : : 47 : .
3 28.7 | 534 | 9oy | 3604 | 275 | 2709 | 2314 7.3 12
540 | 68.0 | 8.0 | 33.0 | 1000 | 3000 | 23.0
10—1 2.0 | 28.8 | 5.22 | o | e7.9 | 76.0 | 90.9 | 147.2 | 14.9 6.3
. g2 | 517 | 20| 30 | 240 | 20 | s0l0 | 320 | 1700
. . 259 | 31,9 | 343 | 249 | 484 | 137 15
3 992 | 511 | 310 | 490 | 850 | 60 | 730 | 200 | 1400
- - 38 | 513 | 577 | 639 | o917 | 198 1.7

_ 250 | 26.0 | 20.0 | 420 ] 200 400 | 330
15—1 30.0 | 20.4 ) 5.22 | 535 | 932 | 263 | 394 | 2201 | 108 | 16.8

. 86 | sq1 | 140 | 180 | 30| 390 | 3o | 310 | 110

Cln LB B RE| ER| BR| 4 A8
: : 5. : 3. 2. 0
3 3.6 | 5.34 | 677 | 2009 | 2406 | 303 | 37.0 5.6 31
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Run A " L BABRIEELBEKEREELE
13
° ° P, P J 23 P, P, 3
161 5.0 | 0| 517 | 7ol 100!l 200 | 200 230 15.0
2.0 | 220 | 20| 200 | 250 21.0
; s | o | 3| B3| N3 | S| A o
180 : ; 4
3 301 | 8.7 1 467 | 177 | 176 | 242 | 2204 15.9
18.0 | 18.0 | 1900 | 200 230 18.0
S Rl e I I G S RIS R
; or | oo | RO | BE|OBD| B B
. . . . Q.
3 3.1 | 540 | ig5 | Y95 | 211 | 219 | 340 2.3
(€ 5 o 12 HyfLy=0.04
R p H L BAEEERRABERE
un 1
° * Py P P, P, P, P, P,
B 20,0 | 15.0 | 11.0 8.0 4.0 0 0
23 7.5 | 30.0 | 7.83 w8 &8 oo i i1 0
: ; : : 1 0
. ROV IR me | e | s 92| 08| o) 8
19, 16 : : :
3 299 | 7.8 | 73| 297 9.7 9.0 9.6 2.7 0
_ . 51.0 48.0 38.0 11.0 20.0 3.0 2.0
5—1 15.0 29.1 7.8 lgg 19.3 g’?(s) Zég 4.4 g 3 0
2 55. : : 16.0 . 0
: BELE L ma | wE B s ] S8
7. 9. : : 16. . 0
3 29.9 | 748 | 5173 1 2402 | 30.1 | 100 6.4 0 0
300 | 710 | 720 ] 4.0 | 350 | 31.0 3.0
8—1 200 | 29.5 | 8.11 9 e | a0 ie | B s 2
55. 2.0 0 | 1l 0 : 10.0
2 wa | e | B | S| B EE| R @8 A
: : : 15. : : 10.
3 8L3 | 7.97 | 554 | 7.3 | 1025 | 14804 | 4218 7.1 1.5
1 5.0 | a1 | sos | 50| 75.0| 0| 40 | 1080 | s6.0
51.0 | 50.0 | 68.0 | 26.0 | 5.0 | 840
; e | | WS | ED LR B || A
3 3.3 | 825 | g0 | 677 | 751 | 12003 | 1001 | 15.7
6.0 | 500 650 9.0 ] 68.0 | 446 | 26.0
-1 30.0 | 3L5 | 825 1 35 | 5209 | 62,0 | 63.0 | 52.4 6.2 5.1
y g | 7e7 | 420 | Blo | 550 | elo | 720 | 490 | 3500
. - 305 | 484 | sL7 | 543 | 476 | 189 | 133
) as | sag | 460 | 5.0 | 670 | 750 | 20 | 100 | 5010
. . 1.8 | 515 | 587 | 700 | 518 | 150 | 1002
' 2.0 | 33.0| 3.0 | 220 350] 30| 300
17—1 35.0 | 815 | 8.38 | 595 | 9917 | 342 | 40.5 | 359 | 179 | 2708
5 a7 | sod | 30| 3L 370 | 330 | 300 | ato | 280
- . 6.0 | 16 7.7 | 147 | 305 | 203 7.4
) ss | sn | 280 | 3 3170 | 240 | 3900 | 440 | 2300
L . 2006 | 24 %5 | 25.8 1 351 | 196 | 1309
. 270 | 2 36.0 | 26.0 | 200 | 610
19—1 100 | 30| 7.9 X B0 | e | BT %3
1 : 1. : 62,
: : : : 0.0
3 8.7 1 7.83 | 495 381 | 311 | 740 | 183
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Run - h Hy Ly — e " Canee
s . ’ .o Y 1 PR Ps . Py Py : P, P,
2—1 75| 307 | s5.40 ] 1009 | 6.8 | 4.65 | 055 | 018 | 154 0
2 : '20.6 | 5.57 | 19.4 | 792 | 503 | 3.95 | 094 | 032 0
3 ‘ 30.1°| 551 | 12.6°] 6.98 | 6.62 | 358 | 122 | 3.02 0
6—2 15.0 | 278 | s |10 ] 10| 00] s0| o 0.3 | o
3 2.2 | 4.89 | -12.0° | -18.0 9.0 7.0 3.0 9.3 | 5.0
4 285 | 4.83 | 10.0 | 14.0 5.0 6.0 0 6.3 0
7—1 0200 | J26.6 | "4.83. | .23.0. | 1.0 | 120 9.0 | . 7.0 10.3' 5.0
2 | 282 | 490 | 190 | 180 | 14.0 | 100 8.0 | 90| o
3 N 2.8 | 5.00 | 30.0 | 19.0 | 24.0 | 110 8.0- | 10.0 0
12—-3 | 25,0 | 2006 | 511 | 2.0 |- 3.0 | 320 | 230 50 | 10.7 6.0
4 | | 298| -5.05 | 26.0 | 240 | 230 | 1.0 [ 160 | 107 5.0
7 217 | 494 | 210 | 330 | 140 9.0 5.0 8.6 5.0
13—1 30.0 | 265 | 494 | 1900 | 270 | 1800 ] 3500 7.0 6.0 | 12.0
2 25.9 | 4.8 | 21.0 | 200 | 36.8 | 37.0:|.. 6.0 6.0 | 110
3 2.2 | 478 | 22.0 | 29.0 | 50.0 | 32.0 6.0 7.0 9.0
17—1 35.0 | 27.4 | 5.00 | 23.6 | 26.0 | 48.0 | 50.0 | 10.0 6.7 8.0
| 2 ) 27.9:| 4.8 | 193 | 240 | 440 |, 400 | 10.0 3.0 | 6.0
i 3 | 28,0 | 4.8 | 19.9 [ 200 | 30.0 |i 22.0 | 8.0 3.0 8.0
; 18—1 | 40.0 | 302 | 48 | 100 | 20.0| 1600 [ 200 | 100 | 200 | 1600
; 2 -30.5 | 505 18.0 | 220 | 2.0 | 260 | 10.0 | 20.0 | 12.0
3 | i29.8 | 5.22 : :
W2 EW O’ H/L=0.04 -
f = :
Run h H, L,
P, P, P, P, ‘P, P, P,
1—1 75 1 ‘so| 79 | 13| 1057 87 82 | ‘4.6 6.9 0
2 29.9 | 7.90 | 18.0 | 10.6 8.7 5.3 | -4 52 | 2.3
3 301 | 7.62 | 11.5 8.9 6.3 5 1 1.2 | a3 0
5—2 15.0 | 3251 78| 10| 1o | 140 | 13.0 | 10,0 8.3 3.0
3 318 | 7.9 9.0 | 150 | 16.0 | 10,0 | .7.0 8.7 1.0
1 3.2 | 7.83 80 | 150 | 1200 | 11.0 | ‘80 8.7 | 150
8—1 20.0 | 31.4 | 6.8 | 200! 200 | 16.0 8.0 | 2.0 110 0
2 319 | 7.76 | 230 | 1900 | 1900 | 110 | 10,0 9.7 0
3 3.0 | 7.0 | 17.0 | 180 | 17.0 | 120 | 10,0 | 109 0
11—1 25.0 | 28.8 1 7.48.| 37.0 | s57.0: 49.0 | 17.0 | 9.0 9.7 6.0
2 303 | 7.8 | 46.0 | 47.0. 43.0 [ 19.0 8.0 | 113 7.0
3 3.1 | 7.83 | 240 | 2000i| 200 | 16.0 8.0 9.3 7.0
14—1 30,0 | 318 | 7.609 | 27.0 | s1.0 | 4200 | 280 [ 100 | 110 7.0
3 316 | 811 | 240 | 5900 | 2800 | 180 9.0 | 17.0 | 10.0
1 3009 | 862 | 250 | 310 | 240 | 18.0 8.0 9.0 8.0
16—1 5.0 | 207 | 818 2301 300} 180 | 190 | 12,0 | -9.0 8.0
2 2.0 | 82 | 150 | 180 | 330 | 180 | 130 6.3 9.0
3 306 | 818 | 150 | 220 | 200 |: 180 | 1l.¢ 6.7 | 100
19—1 0.0 | 3.8 1 797 | 120 120 | 250 | 140 | 180 | 17.0-| 20.0
2 3221 818 | 1200 | 1200 | 3000 | 150 | 150 | 205 | 120
3 1000 | 1100 | 240 |- 10,0 | 1300 | 19.0 | 1420
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9% + KB % K O#&
M 2 8 HyL=0.02
. 54 X B E
Run h H, Ly -
. Py P Py Py Py P, Py
9—1 1 .75 | 288 | 1490 | 193 | 13.95| 15| 662 | 48 | 407 47
2 %5 | 1442 | 109 | 148 | 1207 | 856 | 6.14 | 3.93 49
30 %8 | 1470 | 175 | 130 | ‘146 | 700 | 7.06 | 5.23 6.9
4—1 15.0 ) 206 | 1490 | 210 ] 220 | 180 9.0 9.0 | 10.0 9.0
2 502 | 1470 | 190 | 2000 | 140 | 100 | 157 | 150 8.0
3 20,0 | 1490 | 17.0 | 1900 | 1900 | (1200 | 110 8.7 | . 6.0
9—2 | -20.0 | 28.2a | 15.68 | 33.0 | 3200 ] 1900 | 12.0 | -10.0 9.0 9.0
3 509 | 1558 | 16.0 | 19.0 | 19.0 | 140 | 100 | 190 | 110
1 273 | 15.07 |- 15.0 | 26.0 | 21,0 | 1370 9.0 | 190 | 1300
10—4 95.0 | 276 | 15.78 | 220 | 310 | szo | a0 | 190 | 110
5 557 | 15.88 | 330 | 0.0 | 320 | 300 | 240 | 1200 | 17.0
6 303 | 15.59 | 14.0 | 350 | 40,0 | 210 | 110 | 130 9.0
15—1 30.0 | 3.1 | 1538 | 1.0 | 370 | s2.0| a0 | 20| 200 150
3 283 | 15.07 | 2200 | 5.0 | 740 | 4200 | 2.0 | 37.0 | 15.0
4 305 | 1461 | 170 | 360 | 350 | 350 | 330 14,0
) HE2 BEERE (R 2THRI VEMcRE LEBA)
(a) . Hy/L<0.02 )
. BABREL:BERKRBBX
Run a H, L, * E
P, P P, P, P
‘ cn cm m
aa 27.7 8.5 3.5
39-1 0 13.7 14.40 z.r g
2 13.0 14.40 30.9 7.5 3.3
3 13.5 14.40
22—1 34 17.9 13.90 18.0 5.0
2 18.1 11.70 139 39
3 16.4 13.30
24—1 34 10.4 12.60
9.0 1.1
2 11.8 13.35 22
3 11.0 11.55
40—1 68 12.2 11.50 WE O fF A L
41—1 68 19.2 14.30 o :
) 18.7 11.90 8.8 5.0
3 18.2 13.50 7.6 2.3
a: iTm HRY 2 COREE B BAWE -
’ Tg SXKEABEE (g/cm®) -
() Hy/L,=0.02 5
— 5.6 26.3 1.2 16 0.8
14—1 0 30.4 12.60 - e 2.3
. 0.1 12.05 51.8 30.0 14.6 6.8 0.7
3 31.7 11.90 -

(52)
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ErasiclTaie Q0 97
) (23%)
BEARELEXRASBHE
Run a H, L, - -
N Pl Pg Pa P‘ P!
o1 o 5.7 6.3 5.8 10 12 0.1
2 13.1 6.50
3 142 6.60 20.9 4.7 0.7 0.1
3—1 0 245 | 1190 2.9 31 11 L6 01
2 043 e | 32 3.8 2.6 1.6 0.5
3 24.7 11.40
81 0 20.5 L35 33.3 10.8 35| 09| 15
9 19.5 12.95 .4 13.3 3.9 1.6 1.6
3 17.3 13.65
26.7 18.4 11.0 4.9 1.1
2—1 0 23.9 12.45 8 o X 4 £
2 85| 1220 273 3.9 5.9 0 0
3 2.2 | 1215 a1 2.8 5.8 a.6 3
16—1 34 29.3 14.25
: wa | wss | 73l Bl 1
3 30.5 13.50 126 16.6 6.6 08| 07
23—1 3 24.0 12.05 57 4.7
. 24.0 12.95 19.7 4.2 1.6
3 24.1 12.25
25—1 34 12.2 6.10
2 15.1 6.50 a8 0.9
3 15.2 7.30 2.9
28.3 21.7 15.8 5.3 2.4
g—2 50 26.1 12.65 8 27 0 07 z
: 16. ] 5. 2.7
; SN ROV F 8 IO B VRO B 8 I
4 %.3 7 13.05 29.9 4’5 2.3 11 0
21 68 23.7 12.65
2 23.6 13.65 19.5 4.5
17.0 | © 3.9 1.4
3 2.6 12.50 -0
43—1 68 13.6 6.50 52 3 0.3
5 5.6 6.50 5.0 1.6 0.6
3 14.2 6.50

(53)




98 EOARCH OB R H
® (>3%)
i BRUELBABEEE
~ " Ran Ho - L — —— i B
NS Sh EN 1P Py Py o P Py
iz 100 %3 | 1240 | 12§ §-2 2.8 bl 9
3 : 5.6 | 12.65 ns 3-2 2.7 pad 9
o4 5.6 | 1275 |- 122 iz 4 9.2 9
181 150 24.0 | 11.70 3-8 9 0 - 0 0
2 25.0 11.45 >4 2.3 9
3: 23.3 12.14 2.4 3t P 0 o
WEOWE : glem® L@ BARE ‘
' : FB HARRRE
(©) Ho/Ly=0.03 SR - :
SRS B LA R D BABELBRARKENE
iRun | . a CHy | Ly - T -
. : : P, P P, P, P,
e | o | owd e[| B 8| |
R DR v S o O R R B
31 ; i 1.9 .7 7239 [+ 109 48 1.9
1-1 o | -owa s | B2 | RE R o3 L4
2 i 38.6 11.70 I A :
3 i 3.4 | 1.9 64.3 |- ‘35.0 10.3 5.4 2.0
i i ; .
B—1 0 18.7 6.75 .
2 : 19.1 6.5 | 21 8.2 4.8 2.2
3 : wi| 6.2 23.9 6.1 4.8 0.8 0.8
G : : ‘ 2 ‘114 - 10.6 6.5 3.3 .
ST S Ee el e B AR I R
: 36.7 11.95 346 5.8 0 0" 0
15—1 34 37.1 |, 1240 | » ;
T T Rt A I
3l Pl as | amao |1 300 ‘165 30 5.1 10
-1 | s | %2 | 13 . A _,
2 03 13.30 2.9 |- 188 [ 2.0 5.3 2.2
! ; 36.4 |7 15.1 - 3.3 11.§ 2.3
LB 309 L 1830 | 97l0 |- o424 3700, 0.3 =

(5¢4)



(55)

WREBEMT 5 BE (10) 199
(€) (o3%) SRR A
T o e BRAWE L BAREEE
Run a H, . L, = T — - e i T
. B : Py Py Py P Py
R ‘ R 32.2 39.8 | . 218 7.4 0.6
i8—1 34} 1.4 13.50 %3 83 , q (
2 47.4 14.60 c i
3 45.2 13.30 2.4 3.3 20.9 L7 0
: » : 34.6 21. 7.6 2.2 0.9
19—1 34 50.9 14.80 Mo A8 b : A
) : 0.8 14.80 3005 13.3 8.6 3.8 0
3 48.7 14.15
21—1 34 46.8 14.05 P : S .
: ' ; : 42.3 242 10.5 5.5 1.8
2 83| 1 o 83 )
3 48.2 |- 13.50 ; i
. . : 61.9 | 220 |- 115 6.3 ‘1.8
20—1 34 46.0 14.15 o9 29 ,
5 5.7 13.85 2 2214 12.1 5.3 2.2
3 - 44.0 14.15 b
. i 17.9 12.7 9.3 6.1 12
ol Tl we | we | BR &R ] &
4 3.6 | 118 32.1 6.8 5.3 38 11
5 8.1 . 11.% 33.6 12.7 45 0.9 0.3
5—1 68 31.6 11.90
29.6 13.85 5.1 . 7.9 2.3 2.3 0
: 18.2 11.1 2.8 0 0
3.0 13.50 13.3 318 1.9 1.1
6—1 . 5.9 1.9 5.1 | 88 3.1 0.2 0
25.8 | 7.5 2.8 0.9 0.8
34.6 12.75 23 | 81 235 1.1
316 13.85 :
7—1 68 71| 13.30 15.2 & 2.3 28
. : 26.4 10.8 4.4 3.3
7.7 |1 11 P IS :
0.1 12.25
B e ' 19.4 8.1 3.4 2.9_ 0.2
122 100 37.7 1160 | - 15 &1 i1 5 3
3 o | e | BRI B L8
s 3.6 1. 11.60 78 | 39 19 0" 0
L1e—1 150 3.8 |- 11.60 &8 | 2l 01 .. 9.
: us | wa | g3l B B o
: 6.0 . 1.0 0.1
o4 . 360 ) 1160 47 06 |7 0 0’ 0
BEOKY : g/om? B BREE T& BAREE o




100 XK B %O ®]R &

@) Ho/Ly=0.04
BRABEELBRANEE
Run a H, L, -
. Py P, Py P,
A N 34 ; 4.2 33.6 1.8 9.7
8—1: 0 83| nw| B2 38
" ao | 1Les 15.1 13| 51 8.2
3 | 2.9 | 1205
ce—1 . |- o 6.6 | 1225 47.9 24.4 | 156 1.8
154 | 115.4 50.8 9.2
2 2 | 12 | B4 1B
3 6.2 | 1276
o—1 0 8.0 | 1265 33.4 | 207 14.6 7.4
T 8.3 | 1295 | g5 9 35.2 .
3 83 | 1278 66.2 | 370 2.4 10.7
64.4 777 6.2 7.5
A1 0 5.0 | 14.40 o1l %l 152 s
2 | Sl | 1595 .
3 02 | 1480 76.6 .6 | 208 8.9
%56 6.7 2.5
Ei 21| 6 2.8
2 24.2 6.50 2.8 7.9 1.9
3 23.9 6.50
32—1 |- o 27.0 6.75 | 3-8 ue |- 49 5.3
) 2.9 6.9 10.6 L7 | 19 45
3 | 26.8 6.75
2%6—1 34 28.3 6.81
. 28.1 6.75 22.8 3.4 0.7
' ‘ ' © | 52 1.3
3 28.0 6.81 21
30—-1 |- 3 243 |- es0 [ 170 6.0 11
16.1 6.4° 1.6
2 23.3 6.75 11 64
3 | o242 | 6.50
: A—— 95 13 16
6—2 50 26.8 5.9 &9 ] 23 0. 0
0. : : )
3 25.2 6.35 i i1 ! g 0
: : 0
4 26.0 6.40 Y : 0 0 0
: 32.0 213 16.6 10.0 15
DN A o Rl R 4 I S AR ¢ S B
A EO ) BT - I B
4 ' ©o 59 11.55 2.3 10.7 4 1.6 0
1—1 & | a5 | 1275 8.4 4.2 5.7 11 0.7
2 TG4 | 1405 :
: : 1.4 5.3 7.8 2.6 0
3 9.1 4. 1.5 5.2 39 8.6 172 o

(56)




BRANCETAHE 10 101
@ (o)
BEREELtEABBEE
Run a H, L, -
Py P, Py Py Py
21 68 51.5 11.55 a2 3.6 3 3t L3
2 39.5 18.05
3 ©.1 13.10 5.9 4.4 3.9 1.5 0
3—1 .68 4.6 11.70 18.8 9.1 3.2 0.9 0
2 £5.0 11.70
16.5 9.3 4.0 1.7 0
3 43.5 13.10 -3 a3 4.0
— 7.7 0.0 1.1 11 05
4—1 68 47.0 11.40 Y 52
. P 19.7 1.8 5.4 1.8 0
3 43.2 13.85
45—1 68 26.3 6.25 9.6 1.9
2 26.8 6.60 98 7.0 0.9
3 26.0 6.50
45—1 68 21.3 6.0 6.2 L2
2 20.8 6.25
7.5 2.0
3 21.6 6.35 | -3
_ 20.3 9.1 4.6 2.7 0.4
1—1 100 50.8 11.60 i &0 ig 0 0
19, . : . .
2 50.7 11.35 5 X 23 e 5
- : 11. : : 1.0
3 8.8 117 182 47 41 23 15
15—1 100 25.5 | 5.9 I3 e 9.2 S 0
2 24.5 6.30 53 03 0 0 0
3 24.4 6.55 58 3.9 o 0 0
20—2 150 87 | 1175 6 &3 S 0 0
7.2 2.3 0.5
3 48.2 12.55 X o 93 0 0
: 1 0 : -
4 48.6 11.45 1.1 6.2 0.2 0 0
BIEDHE : g/em? LB BARE
TE BRAREEE
(e) Hy/Ly=0.05
ERYEELEREEEE
Run a H, L, -
P1 Pz Pa P4 PS
81 0 312 585 14.6 5.8 3.4 0.9 0.6
14.7 5.9 2.5 0.8 0
2 32.3 6.75 &7
3 31.4 6.90

(57)




102 L A HE EF B S
(&) (2>3%)
BEAEELERXAEEE
Run a H, L,
P, P P, P, P,
27—1 34 31.5 6.90
2 34.1 6.25 132 4.3 1.4
3 33.6 6.25 18.7 4.3 0.9
28—1 34 35.6 6.90
) - 6.25 19.3 8.7 1.8
5 9.3 6.90 2.4 5.2 3.3 0.9
WHEOBE : gfcm? k& BAREE
T AR RIE
(3} Hy/Ly=0.06
ERAXBE:rBARBEERE
Run a H, L, T
Py Py Py P, Py
1 0 2.6 6.9 38.8 21.3 8.5 3.4
. 29.4 6.75 7.4 18.3 10.7 4.5 2.5
3 35.9 6.90
4—1 0 w.8 | 615 | o3 ot i 0 0
17.2 8.8 42 0.6 0
: o O B 5 B B 8 N S P
3 37.1 6.35 14.9 3.8 0.5 0 0
7—1 50 39.8 6.05 18.7 4.6 1.6 0
15.9 9.9 3.6 2.2 0
: il I 3 B R O B P B
3 37.5 6.30 19.6 0.3 o 0 0
461 68 3.9 5.50 172 32
2 32.5 6.30
3 35.4 6.25 9.8 3.7
s1—1 68 36.6 6.25 B8 8.3 0.7
2 36.0 5.40.
3 35.8 6.40 17.2 4.2
14—3 100 37.7 6.15 a7 9.8 p 0 0
36.5 5.8 &1 it s 0 0
39 0.3 0
37.4 5.85 35 1.1 0 0 0

(58)



BEAVCET K Q0 103
() (=3%)
BARYEELBREBBEE
Run a H, L,

Py P Py P, Py
16—4 150 37.0 6.25 21 9 0 0
36.7 6.35 2.2 9 0
36.5 6.10 1.9 9 0

PHEORL : g/om? LB BREE

T BRRFARRKE

(59>
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Report of The Public Works Research Institute Ministry
of Construction Vol. 142, November 1971

Analysis of nonsteady flows by finite elements method

Ryuichi lida
Hagime Asakura

Synopsis :

Recently several studies on the analysis of seepage flows by finite elements
method are presented and there have been achieved some progresses in the field
of numerical analysis on seepage flows, but all these studies are restricted in
steady flows.

This paper reports the analytical method for nonsteady seepage flows which
becomes to be able to be treated by the application of the principle of variation
to the equations of motion and the equations of continuity of seepage flows taking
the equation of the phreatic line into considerations, and next reports the exam-
ples of numerical solutions,

Key words (Seepage flow, Principle of variation, Finite element method)

Report of The Public Works Research Institute Ministry
of Construction Vol. 142, November 1971

Study . on the Design of Overflow Dyke
Kazuya Yamamura

Synopsis :

For the purpose of controling floods the construction of overflow dykes on
large scale along the Watarase River are now under way. The type of the dyke
is a sand cored embankment with an asphalt facing.

As the construction of the dyke of this kind is the first attempt in our country,
intensive studies have been carried out in advance. In this paper some subjects
are reported: the excess water pressure developed below the facing during a flood
is studied in an attempt at the determination of the thickness of the facing.
Moreover, the non-steady seepage flow through the embankment, the function
of drain and air vent inside the dyke and requirement for filter material are also
discussed.

Key words (overflow dyke, asphalt facing, seepage flow, drain, filter
material, excess water pressure)

Report of The Public Works Research Institute Ministry
of Construction  Vol. 142, November 1971

Studies on Wave pressures against coastal dike

Masateru Tominaga
Takanori Kutsumi

Synopsis :

Wave pressures against coastal dike were studied experimentally, The general
characteristics of shock pressures exerted by a breaking wave and wave pressures
exerted by waves after breaking were clarified. As to wave pressures exerted by
waves after breaking, general formula were obtained, and it became possible to
calculate simply wave pressures under a given condition.

The formula of the deflection and moment in front covering layer due to wave
action were obtained considering it as a beam on the elastic bed, and _the safety
of front covering layer was investigated by use of the formula.

Key words (coastal dike, wave pressure, shock pressure, front covering
Iayer, beam on an elastic bed)
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