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FBEBITC L B0 EREEYEZDTOICLEREEDNZ W, 3BT, 37T (NO.1~NO0.3)
WZBWT, £E, GL-5 (@S 5cm #EI L7=A7{&). GL-10 (F/E2>5 10cm HEI L 7= {r &) .
GL-15 (=5 15em HEHI L72frE) OB L 7=,

O F S
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T~ LTz,
K 21 PEBR—ER

KA HT (%) Mg LE (b 7t
L/ 1 AL Z DAl + b AR 77
# 14.0 3.9 17.9 78.2 3.9 6,937,920 | 1,784,990
No.1 GL-5 0.8 5.2 6.0 79.6 14.4 6,064,448 511,742
GL-10 2.6 10.5 13.1 84.4 2.5 5,531,328 830,335
GL-15 0.9 10.8 11.7 69.6 18.7 4,844,160 252,977
# )8 2.3 1.1 3.4 82.9 13.7 6,921,259 | 1,378,259
No.2 GL-5 16.5 9.7 26.2 39.3 34.5 7,231,552 760,221
GL-10 12.8 4.7 17.5 57.7 24.8 7,547,904 824,032
GL-15 11.9 6.3 18.2 68.3 13.5 7,796,736 970,772
#)E 15.3 2.1 17.4 73.1 9.5 4,923,776 840,760
GL-5 14.0 4.5 18.5 68.3 13.2 5,719,360 482,892
No-3 GL-10 21.2 5.3 26.5 51.2 22.3 6,400,320 915,547
GL-15 18.2 3.6 21.8 71.6 6.6 6,205,440 757,116

ZORNE, FlE U THAR DT
ZONLEBRDS

K 85 |[ZHE G LT OBERHEIR DO A A —T %2R LT,
(FE) OFRIT. BB BEOEEE GLS ITHEENTWDHLZ ERNbb,
AL EBOE A2 L, otk L7z bon, 22 Th D,

£ 22 L0, EEOFEY) (FHEEOHREO EEHEOTHE) EHMBEROITTOT T 2F v 7 Exit
e (BEEEy) T5&, BEGHCL L2, ZER—DOEEZRD 7 —ANSEEBEOENEL T
WL —AETHAx LR TS, Ll FilkGsd (17 —R) ZRE 0.5~2 (51RE
DORRIZINE > TV D, ZOEDD, BB LT ORRGEBERETH 5 LB <& T
MNEE2L, SBORBEEOLERH CHMEIZT 2B TS,

WAL R

g GL-5

W ALEE GL-10

FE AT GL-10

{4 H  GL-15

MEk M GL-15

X 85 MERQE KR MRS OMBEREBRA 2 —
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£ 22 EBLUBLHEBESTOLE (FZ2XF v 7 &) (%)
NO.1 NO.2 NO.3
[CIRES . [CRES . [CIRES .
[ERES T8 [CIRES T [CIRE SEy
#* = 25.7 19.9 17.1
17.0 17.9 15.2 3.4 12.8 17.4
GL-5 8.44 10.5 8.4
11.7 6.0 10.7 26.2 11.4 18.5
GL-10 15.0 10.9 14.3
10.1 13.1 11.7 17.5 13.3 26.5
GL-15 5.2 12.5 12.2
11.7 18.2 21.8

e. ZEBRUVCELD
A E O EER TITER L ORI ER D202 &0 b B2
BB LY T TAF v 7 BERHT L2 L1E. SBROFEOUBRKOBRFFICTHRERTHDL EE X
L, SHOBBERELE LT, V7 v AREFIEOMEL L OB TOMEHE FIEOBRRSE NN
BWEEZD,
Fo, ERBEOEAENT, bOBEOHEE T EIEL2ZENARETHL EEZX D,

R ZEIIWETH D05, H
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(4) REDHBARICH > TORBERZEFNMSE
1) 759 R2AF v 7 ERBALTREEDHE TORRE

TITAF I BIRALCEEDEANTOE KRR AR ~2 2 L2 BWMIC, P08 (FiBH
7 DFEEBEF WM 2 TR B Ay ) TRIBEAT o T2,

15 AEFEHERE L 72 J8 2K 20m O BEFEY B 1, 2014 4 4 A ~8 Hicm &K 10m (hiE+ 3 /8
omEET) OMNLEITo B TH Y (X 86), BEIEMMAIL, 7T AF > 7 14%, L) 57%,
DIVEEH 25%, ZOM 4% TH D, /2. BROM FAAMIFEAIF FETHNERO 1~3m LI
bHZERERINTWND,

2014 42 7 A 31 HICEEY B A2 EXEND 26mOFESET (PHEBELE LEET) RiELE (K
87), IEEK 6 BRI ISR E ISR E Y 2L (X 88), il 26 B4 IZ /KR 17cm (T L
2o 2B, Mg TIZ, 7TH 3 H~11 B2 82mm. [ 13 A ~17 A2 8.5mm. [F 19 HIZ 1mm
DEKRKEN D ST, ZHUUBEIEHRIEHHE T 250 THRKEIZ0 ThHo T,

Wt BU HIE MetFMEL R
94— R (260FM{E A FE17cm)
?Eﬁ%/l. W4 L@ 6L 153.5~151.2m
~ m
= > %xm,fiﬂ-am ; 12 th ‘/
I /
=TT PPy PO Sy | P GL.151.6 ~ 149.6m
::::::?i’?gg‘;:::; ________________ ot LR
B 10 3m i
Ty “'Iﬂ" Gl 142m
/
\ .‘/
4
B FISERADEEHE ok B RAAIFHERGL 131m
GL. 124.5m
#F kAl
e EEMINTEDN 6L123~ 120m BT GLJZ&.-L23m¥I """

% 6L 120~ 117m

X 86 hEORIE (RERH LS H) DMK ERXE
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2) KORTE - PeAKRMEITET 2 ER (I 7 LEKPEKER)

a. BW

R RN, T AF v 7 ERREANLCEEDHBETIIIRFE TP -0 & LEKRDOTEAN
fFETHZ ERER STz, £, UBlL CTlX, BAREEMO TREWL OO, 5 10mm DO
RN > TH UG RGO KABEMRICET 2 E TICIT LEABBRBEZEL TS, 207D,
FIAFy VEPREBANLTCREEDE T OKOFNITEE O L L1 XRe s 2 RS,
AR O, IFREMEICER LI 7 2 EREZITo T,

b. ERFE

JEEZHEK B (6 5mmx15) Z 5T 72 N7 AE RO BHFICBGRE EMAR UEEICR D K91
PESEW) & FRHE L, & 50~100mm 4 % 30 73 ] THIEITHEAK LK E 2 ~7 (K 89, K 90).
FEE T, TEHOBY (PEEREWL EMRELSY) O OREE S . BAROBLY (PEEREE
W2z R B # L 5r3) I B ERIR L ek 2 TV TT o T2,

HAKITMEAZRAGH L2 X 9 AFHOWTRBNICHEIC R D X 912 7. HKRERN 1RFF# % E
TIE 1 HRCRIBOHAKR AL TN OHKEZRHN, ZORITFHAMBELZIRTT6 »r HEET
FHAIU 72, Zods. YEK 6 RERILARR XA S OBk S FHIRFLAAMT, U T L2 %P L CTARRE Z M
SyEEEEKFELLEORE O T &S O TRl L 72,

o ‘

X 89 yEABEAKRER (FEARI) B 90 HEKBEAZER (FEAKRD)

c. EBRF—X

FERIZ, R 23 TR T 5 —ATiro7c, THOBRGHEO S — X TITEKELDO S — 2 BK
OHEGHAEOr —2 113D 55 ORETH D, 7 — 2 4 1ZRBGUE O i v FalE T, FEEER
BEAS 10em 7 v — BARBIGREN 2em 7 X —Th D, o, RO ILEE VTR
DEBRBAT > T2,

d. EBRFER

i BEDABCLERER

TR R AR 23 L 91~94 ([ZRT, F 23 OWHIH T EE GUBHE & 2 KB 5 HEKBE
MhE TOME TR LZE) 1% 10%cm/s A — & — L IEFICH L . BEEYY A4 AN/PEL RO K E
WEBI B R EL O TR, FES —2D{E0HFEKE LIy —A2 31, ©—27HKENRDT T LN
WKDHBE AN L EOPARBITIFIEFELLS (B 97). 7 2NN EFNRAEICE L THt T E R
BHEICHS ol BAOND, B, DREOEERKORFHEKEIL 187mm T, 7 — A3
@ 100mm/30min Iz % EES5 6D Th 5,
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£ 23 WS LTOEK-HKERT—REEBRFER

FEHORSG (RERLL5)HSOFIME B BAROBRIG (REHLH) M SOERIGE M
(77 14%, L8 57%, 2340 &% 25%, < Dttt 4% ; (77 13%, Famss « 40 44%, Lwb% 38%,
30cmBD 7 7 EE G, Bk 27.4%) Z O 5% ; ¥ A X 15cm N, &K 20.6%)
7t . 6 + A i o s = 6 + A

T s | 2w | 2%8 | wae ||| mn | s5 | TR | yks
z (] | V0N | mmmTEE] | 2 rrepaz] | V0| T ]

1 WIGHR 176.9 ¢ L 0.0¢ : WIBE | 173.6¢ 12.6 ¢ 9.7 ¢
e a | [18.6%] e 1 i # | [68.4%] | (50mm) [0.041cm/s]

9 HiGE 169.6 ¢ 12.6 ¢ 9.5¢ 9 HiZH 172.1¢ 12.6 ¢ 10.3¢
g 2] [20.3%] (50mm) [0.029cm/s] Hestwl [57.6%] (50mm) [0.042cm/s]

5 | BEiR 170.1¢ 25.2¢ 21.9¢ ,| BBR | 16881 25.2 ¢ 22.9¢
Hn st # [20.6%] | (100mm) [0.049cm/s] Heik# | [56.8%] | (100mm) [0.062cm/s]

4| 10cm 167.3 ¢ 12.6 ¢ 9.6¢ 4| 2om 172.4 ¢ 12.6 ¢ 13.4¢
1220 [22.9%] | (50mm) [0.029cm/s] U8 - | [58.0%] (50mm) [0.057cm/s]

wiz, K91, X 93 ok &k E . HEKE (HEKEEZEGRO G I ICHE LoE) o BE%
EHDLHE, KT 1IBHBREELETHAE =27 TZOHITW-L< W EHEAESNR TS, K 93 DK
QB D 2cm 7 > Z—FKETIE, [T 50mm & EA L2 BGERBGREHI | B — 7 K& 2 &
XMoo —7 DN RL 2o TW5,

B 92, B 94 © BT ANDORFEE (HEAKE(Qin) & HE/k & (Qout) D7 D Bl 2 B as D& ST
BUM) ERBIFME OBREAR D &, K7 — AL HKIT 1~2 B TRERPEKRS I, TD%
TP o< W e Lk ERD | 3 RHLUBOIE®IIEEDY A X 2cm 7 o X — /M E W
W r—24%BRWT, EARKEICHELLTE S —RIZEHELI 2D, 6 7 A% (4320 FefE) ©
Irf &I (R 23 THARELHKREDAE), PEHBGHETKR 3, R A X0/hSWEKRBLY
REFTR 2~3 (F—241F0) Lholz, ZRHEDOZ LN, KORPLIIKRERZERERD > T
FRE TR TFT 200, —ERIIFEEDOREHEICITE SN, TOKITDP-L W ERTTHZ
EWREI, ZORERIE, ATEORBERICH ST 5, ZOIFEEIE. REFICITFE ATRREIR
EROTITAT v 7 HEOY A XALRMEHEICHAR L, BEEDY A XN 2em LT O 7 — XA TIIITH
REAE LK T L7,

i PEZFEW L LB DOKOFN DB

BEIEM N O KON OB ZARICT D720, REOERZ LD (AR Gk 6.9%,
77 ANZER AR 30.2%) THAT o 72, Hlkid, BEROBE & ATV HEKE IR 25mm/30min & L7z,
FHAE R AR 95, B 96 12”7, B 95 ORER —HEARm h#2r H X, BEEME T O 1~2 K fH
TRPLOKITHEKREINZDHRIZTP -V EHRBET OZxt U, RS 12052 05 f (I3 T s )
MWBEFEWE LV BV HE., KB ED & —EROPKRDBMPHET HZ B0 5, K 96 DK
— P E AR DI, EEYRE CIIERFMICE Y D EOHE KNI 228, U TIXEKE 24
B TR N A U THEKREN 01 2o TV D (R THWZ U O & K2 6.9% & K>
STEZEBEBLTWDS) Z R0 5,

LTEN- T, VYIT7AF v 7 EEZGUEEDBNOKOTIVIL, WS E D L HBAKEDBRD
TR KRFLOKTERHCHKIN DD, —ERITFEEYHBETIZEY ZOKIZ, WO X5 2%
KBEZIFELTICD oL D EAKESNDIEWVIRHEEFT D Z ERFwABRND,
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Heok T
q{mm/min) S{mm)
3.50. T - 80,00
3.00 4 ¥
250 + o 50.90
2.00 3 |
o L 40.00
1.00 x 20.00
0.50 e
s
0.00 0.00 - : ‘
0 10 20 30 40 50 60 70 80 90 om 100 100.00 10000
5@ (min)
28550 (hr)
—— 50mm/30min IBIIEEL . .
....... 100mmy 30min IRHEILES SOmm/ I0min IHEGFE
-===50mm30min 10em7 4 —5F e 100mm/30min RA255THY
e [ ) $OMmM ' min == == 50mm/30min 10cm? /5 —5H
- = = = [ 100mm /min
B 91 #k7K & (q) & I8 e (1) D B AR X 92 Hr 8 (S) & AR BRI (1) D BA£R
(PEOIREF D S OFREFE
Exie
q(mm/min) P
350 S(mm)
— 80.00
2.50 60.00 :
2.00
1.50 40,00
1.00
20.00
0.50
0.00 Y T T T ¥ T d o_w + -
0 10 20 30 40 50 60 70 &) %C am 100 10000 10000
—— $0mm/30min ﬁ;‘;}é’mln) 5O (hr)
i lgOmm3 3(:1mn S _nent $0mm SDmin b= &
e o
ity 100mm 30min - = S0mm30emin 2em 7 5 —H¥
X 93 HEKiE (q) & £ ke () o B % X 94 HrEE i (S) & RRIE R (1) o B AR
(BROIHRE S OFREEE
ﬁt:}«.ﬁ. L(Qn-Qout) (mm)
qfmm/min)
0.300 - 30.00

0.250
0.200
0.150
0.100

0,050

0.000
0 60

120
58678 (min)

180 240

- === PARTEERY
95 |LiHb & FEZEY O B (1) — HEKE (q)

e || 280 30min 28mm/30min

2000 -
10.00 -
0.00 1 f
0.01 1.00 100.00
FM65 (hr)
e | |0 25/ 30miny = = = = BSTIREY 25mm/30min

96 LAY L BEFEY O I (1) — AT & & (S)
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i RBRABOGAMIELZREORBANORE
EEREIRIT KO I % 100mm/30min FEAK L72 & X OHEKEA R 97 12737, EBRASIZ 0708k
KMRREZA L TEY ., HEARRRZITEKREEFREOH K H V. 100mm/30min (25.6/) D EK%.
KeNTIRIEREZIALTVD, B, ZOHKEIZ, AU 742K (Q=AgH)"*. Q;HEK
&, A DA, HKM) TRETE, R7idxA ) 7o ARIC K23 EMBE LR LT,
wAZ, 98 (X 100mm/30min K%K 6 - H kil L BOPEKA MR L TS IRIEICH o oK
RN (JRKE 33N AV v MRICUI L7 D TH D, K 98 O FAFE AN E > TV
RWEET RN D, Fo, AUy PO H LUZEEYOEKEIZES BN 21.9% (KA
20.6%) ., T2 26.2% ([F) T, FEOEKENBE O, EHTHIEKATE VIZE,
PLENG, K 91~K 94 (27~ Lo R#IMAMkGE L 72 HEKIT, BEEMICHE 72 KITK KT
F7<, B (BHEN) 22D LTl L T KICEDbD LHETTE 5,
HEK

(mm/min)
4.0

!

3.0

2.0

§

1.0 e
i
30 60 90 120
21555 (min)
— 3R {100mm/30min)
- - - Hiok® ANDZET AR (100mm/30min)
- HEAE PKOFHFERE (100mm/30min)
<o DERDHEEXE (100mmy30min)

97 KBRESZOPEKMERE 98 K 6 y AR DOEBRE &N
(FE R, BAKE 3.3 D EOHPEARRET)

f
|
!
!
00 *
0

v HFKCEENOIMEOBLULTE

PeARPICEEN LML EEZR 99 D LBV IZIE
W A VTR L 72, FHIERS A 4 B 100, X 101
T, EAR3 y AROPARPICE EN TV RHE
OMRL oy EIX, HEAEEOBEZRIEALGNAT, FEHO
B CHEd 3g. BAROBE T 3~6g Th o7z, £
OREBIE ST 70ecm THDHZ En D, HALJEEY
720 ORISR T 81 4~9g9/m & 72 %, JEIE 30m @
WL45 55 Ci 120~2709(/50~100mm/3 » H) & 72 0 |
FRZKIZ K 2 MRy O3 F &%, ERAELELT ¥ 00 IR I T B Mk 4y B3R
HEIDRBOWFIIRELICS W ENE X,
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7.0 7.0
-3
6.0 6.0
i
2 50 ﬁ 5.0
k A
| 4.0 B 4.0 ===
Bao I
EEO _-—-...___“___.-" 20( EETTTISTILIL
i 1.0 ,’ — 10
0.0 - . : . 00 : : .
0.0 300 60.0 90.0 0.0 30.0 60.0 90.0
8 B3 (day) 2.8 B (day)
—_— s omm/30min e EE D2 S 50mm/30min
- — BEEEEHH00mm/30min R =R &4 50mm/30min
! e A~ P — — EFE:E100mm/30min
HER10em 7 2/ — 50mm/30min Mo & 50mm/30min
100 gk oMb & (HEHORE) 101 ek oRuI & (BERORE)

WIZ, BAKREDODEBANORBIL TEAR 24 1R T, 24000, BHRNOETIEMEAEK 30
St QEKRKETER) ETICRERAELTWD, HEAREOLD LT EE ORRIZIIHME T2 23 HEK
LOT—ZATIHLTREEL TR, BRORBODPLFEDHAE D7 — A THERILTHAL
TWnh, W) TR D,

B 102 1%, ek oOMP S EEILTEOREBE R LD TH D, MAioEE L TEOMIC
TR RN TR,

HEARETRHRETOILRTENRENVWI LR EAKELOF—ATILTEFRBEL TN LD,
AEBRICEDETIEEICEKICEVEEL VWD ES A D, 7o, IWFRAERE L TIE, Mk
DI FICLD2HEBETIIES, KEFOMOBERNREX LD,

# 24 RBNOEABOLTE 3 AR TE
s AT E (cm)
br—32 BB [309% | 3-A% 20 ¢
(cm) (cm) (cm)
EKEL 71.4 0.0 0.0
eh#RD |50mm/30min 68.5 1.0 1.1 2.0
H# 1100mm/30min 68.7 0.5 0.5
10cm7 >4 —50mm/30min 67.6 0.3 0.4 1.0 *
1P 3 EE $H50mm/30min 68.7 1.1 3.3
BE (D) |50mm/30min 682 00| 01 **
St | 100mm/30min 66.8 0.1 0.3 0.0 ———* !
2cm7 >4 —50mm/30min 68.2 0.0 0.1 0 20 40 60 80

3 AR PPkdO iR SHE (9
X 102 Mk E LI TEOBEK
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e. BREMHBTOADOHENIZONTDELE

FIGAF v 7 EMNBAN LT EEDHE T OAKOWL RINE) 13, K103 D X 5T, WAIEE
FEMRBEICHTE LANLMTL, BT - EOKRRIFEINEDOKITP- Y EWHTT 5L
Ez25L, —HOERBREEZBRFTLILENTEX S, ZOHA, Kowmhid, IFBEK L2
wAXTREND,

SsKeam e =1 Kofh | K
dS/dth ........ = 12 M
EEL. SSC Dk X, y sféT
q=Qin ot e e . = 13
2z, s irEE (Ard&) (mm) "
C: MR AT AER (%) (mm) e

K. p: I B O EE(q 75 mm/hr © & X)
q : HEKE (HEKE) (mm)
Oin : HEAKE (FEAKE) (mm)

FoAF 055

X 103 KDL DA A —

EHRERNU~1B3 N6 /LA I E & HEKERK) DR Z K 104, B 1051277, K%, K
1 op (FEBEEKEOEH) %202 (RU~1BICE2RAERERE»OHEE) ELTRDELDOTH D,
i & b K E A 50mm/30mm & 100mm/30mm D7 — A TK MR —EICR > TWAHRBNH Y
ZOLEDMENPKRERE AL ZENTED (PO : K=28, BIHRO : K=20~22), 72, M
X DRFRE K& WHEIE T KK E < 722 TV D O HE KW TABSEEWT i 5 M1+ s -
T timbh, IFEEB/NSVWHEIKTK BN KREL Lo TV D DOIEITEEORAITHE S K
DA OFRIE EHRH) BECLTHWLEDTH D,

K
K (K ER) (B0
100.0 100.0
80.0 f t 80.0
60.0 f t 60.0
400 + N - 40.0
20.0 - : e 20.0 : .....> """" izsiee
0.0 -+ t 1 ' 0.0
20.00 40.00 60.00 80.00 ) 20.00 40.00 60.00 80.00
S (BT mm) o . . .

S (BTE5=mm)

— 50mm/30min IEHPEE
‘‘‘‘‘‘ 100mm/30min FEHhSHE]

S0mm/30min 5
100mm/30min TR}

== == S0mm/30min 10em)” 5 —3i#]

X 104 BB & (S) & HEkEE (K)D B%
(FEOQBLSG AR, p=0.2 O LX)

F7-. NERRFRE ATRE A (C) 1. X 92, B 94 <. 50mm/30min & 100mm/30min & 47— A O H7 &
O)W RS L o b EDIFEE A D Z N T, FHORE TIEM2 50mm, BRORE

— — 50mm/30min 2em 7S —mE
X 105 BTEE & (S) & #E/Kk B (K) D Eaf%
(BAHROHB G RE, p=0.2 O LX)
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TI3MER 45mm & 72 B,

REFRORBNORELOE ZIEH 70em TH Y | EEORERW G 5EOMSI BT —KIZZ O
20 fEU EH DD, BREOIE RmIIAERD 20 FREU LH 2 (PHOBLY Tk
50mm/0.7m X 30m(# 7 E) =2100mm), Z D 7=, 50~100mm DORERAH > TH, BEIKTHRS
L KD BBWVER TOWMANIZ/Z2 Y, I X0 EBL CORERNOKABELIE £ TOEH|
ERHIEIES D, MR T, THORBOHAE—2%DP -V & LEEPKDEEIZ DN T,
X 92 75 50mm/30min & 100mm/30min @7 — A DIFEE(S) BN L o7z & & O FF R
& LT 3WEfH/70em & Fide & HESZJE 30m TlX, 3hr/0.7mx30m=126hr (5.4 H) & 720, FHO
B COEBOBRENOHARKOIFEE COMKE CICET LM TH D LEMERE L EHT 5,

R U~ ORIED T2, EBERNSLRD SN XT A —% (K, p. C) ZHAWTEHELZHEKS
b EMPEKE (FEBRE) SHELEbLORK 106, K107 THDH, BT LANOF TR Z
REtT8 . BMHERET4ADETHZ LT, KU~ ITE Y EHPKEZIZFEHHTE D,

o s
q(mm/min) q(mm/min)
3.500 — 2.00
3.000 E :,
'I : 1.50
2.500 R0
]
2.000 q—b
‘ 1.00
1.500 k A
1.000 i \ 0.50 r
o : ;7 \Q"h-
l -----
0.000 ket 0.00 +==’ : : .
0 60 120 180 0 60 120 180
#%3803R (min) $% @85 (min)
Qout(100mm/30min & {&) Qout {50mm/30min 32E&{#)

- === Th11~~ 13 (K=28,p=0.2,C=50mm, t0=8min) === =T\11~~ 13 (K=20,p=0.2,C=45mm,t0=4min)
106 EBRE L R 11~13 DHEAE 107 EBRE L X 11~13 OHEA R
(FHORE, HEAE 100mm/30min) (BIROASE, H#EAE 50mm/30min)

g. £&o

RS R S TEAKRHEKERE RS, ROZ LN EF R D,

OF T AF v 7 ERRA LT BEIEDHBIT RN K E BEARMEIMO TRWA, RAKIZBEEY
FHECIHBELARANOMTL, P I —EOAREEENZOKITP-L D LR TT 5,

QZ OBEEMHB P OKOWWAITIFREBEZ THANR S, FREBEBONT A —F & FKPEKE
RETRET DL T REMUSGETCOBERN—KEDT I ab—a URARBERD,

QIR EIIEEMY A XICEBR L, EROT T AF v 7 ERNEFETIE, Bk —27 &)
il & BRI RN EE N, LG OKLIEED E— 7 3tic &0 NI E > <,
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3) PL—¥—HRBRICX2EEYWETHBEOLHHBAEICET 2 ENER

a. BHY

JEALE CO b L —H—RREIT O 2D OB AL AR LD, B
T LhERWEEN ML= =R EBREZITV, FEEDHE SN ORERIC
LHOMAKORERELIORHEELZWA LT LI LEEENET S,

b. RBRHE

W 030 cm, & & 100 cm O 7 7 U VBRI AR NI, BB G o
AERFEBG P OHER LY EEY B LI OES L2 RmELE (K
109), # 7 & BilZ iR {E Lo S BN AERE (X 108) (ZHFRHFEK & 65 [ FHTHOK |
mm/h IZFHY T2 2.0/ % —EICEA LIz, BT LEH»DORHEN
—EIWCRDETIIMAZTE FIE, 0%, BE 4.0 %ol RV
VAWK AR TS, £, RERKZAHRT 2720, dilish T
WHRLER BRI Z 3D 2 EIR A, HkT MU U AR E RO F
JIE T T ST,

c. RBHR

BHET 07 ZWALELNS 2.0 [ BFHT 5 £ TORM) I
T HWFMIT E & £ C 48 R[], HINIBEEM T 24 I ThH o T2, F T2,
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FONEAMNDBEEDE OGS WLE £ TEND Z LT, JEES TR DT 5 TR WRY
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KL L RFE D ATREME DN & 5

ZOWNEAKNMOZEIZ L DR ERESEFBICG X 2RBERRDL-0, BENLRTITAT v I %
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KAL) oA O — 2 CRELEFNE (HIT XY FHRE) 217-o7 (K 112), K 112 ONHEK
PG 2R —ATIERERFS)IT 1.2 %2 LRI BHEHITLZEL TS EOREKREZEGETND
N, BRI EONEKMNZ 52727 — A TIELZERFES)MITIFE LT, REEEENER I
LRER Lo TND, Fo, BIREHOR® DL, B 12D L 51T XY HEiX s EHHT 8 H
RVACE R AN 72 0 KB ARE L 72 5, Zhid, KDERSZVWEZHROMNNETH D HE
T T DML (AR THERKALS EVY) TAE U TV D KEER A ICH YT 228, b E
DBEFEDHBETIIINE TICREL TV RNWRT - ORETH D,

Lo T, R—V UV 7ETHNHEITFEZRDDP-L D L LERNDOKENLAKM E RFES &, &
HLERE THRRFICORNIDOTEENLETH D,
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MIEN UToBEFE i (T
RERIERY) OMELTOREEIT- 72, Mk 2/
BL, RNy THEELE (K 113),
BRASEE, MR A 4 RESOEEBE LT (R 25),

— T 3 T
Fo, BHT E2

WZlpolz, RIYNRFYTE-STWVWBETE
WIBIZBEFEY JE 03 & 5 Hullg o B &
o SR NAY S
EERBTOLLEND D,

L TRALIKE T AP IL R o
pH*‘{DEC (BRBEE) O &

DX B

X 113 #BPHFRH (EK) ROHER (FREK) &

* 25 REDHBHMBEL TCORETN A DEE

BLEMAR P ROBERR (£X)

TE AR R B 35T pH | EC(mS/m) | SO, (mg/L) | NO5 (mg/L) | NH, (mg/L) | Ca®(mg/L) |
138 EIR #E%EH 45 2.49 0.50 0.28 0.21 <0.1
7/17~12/1 HERE2-2| 2.7 76.7 94.2 0.20 0.1 <0.1
#h & DE 5.3 0.34 0.14 0.27 0.55 <0.1
HFEBE2-1 4.8 2.01 0.21 0.25 0.12 <0.1
HEBE2-2| 46 1.84 0.20 0.26 0.12 <0.1
66 B & HEMRE2-3| 46 1.77 0.20 0.25 0.12 <0.1
12/1~2/4 | #hF&RDE-1 5.7 0.14 <0.1 0.23 0.11 <0.1
HhFRDE-2 5.8 0.14 <0.1 0.26 0.12 <0.1
#hFDE-3 5.7 0.14 <0.1 0.25 0.11 <0.1
FH FBE4-1 5.9 0.91 0.59 0.18 0.1 0.18
HEMBE4-2| 55 0.80 0.73 0.17 0.25 0.19
77HME HFEME4-3| 53 1.07 1.22 0.15 0.31 0.16
2/4~4/22 R DE-1 5.9 0.30 0.17 <0.1 0.10 <0.1
H#hZRDE-2 5.7 0.20 0.15 <0.1 0.11 <0.1
#hFRDE-3 6.1 0.26 0.14 <0.1 0.08 <0.1
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VERS D, FEEICT T AF v 7ENREANLZEEDHE (THOBLY - eSS ORE
BrbicaryzU— Ml (B Tm, ES Im, ML) 2%REL T, MR FEERMPER SN
lcxizar s ) — M@ ROWMELIEN S E1EO T ZARAERD 27,

b. 27V — MNRREMERE LEEIRHE
HEBELHEARFCL—YF— X228 (T U v a#) KO GA2000 7 R7 4 VT AE=H —
(Geotechnical Instruments #£8d) ZH\WT, RENPOHH SN2 A X o HAEDOWEZIT T,
B 115 (2 F A B & B 116 [CR &L OB 208 LT,
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R . 116 38 K 455 B R AL B 48E 3
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BHE L —V —2Hmcmi), BETLIZ LI TREEDAY U == T AT, RE
DEWHILEZ R DT 52 ENTERNhol, 22T, KFHKREZHWTZERKRKHF DA X R EH
HEEITFoT, REYBITANRMNZD, R TOMMBMTAZ IR S, FEH IS E
(0.5~4ppm) TH o7z,
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S 117 LM AR () Bogx  CE U BT E SR

mEFE (EH) eSmmx & 500mm O T A REE & AL,

AV 0% LTI HIE L E L7,

+HE T 2 O RE L GA2000 & VT i

L7z, 7B, LA ARBUE L, SAaTICERE L. A2 RMEE L, HEZ2Ef L7z, &

(2015 4 12 H) KOs (2016 4F 1 H) ICHIEZ EM L7228, R TOMAERA T, A%,
Tk FE. —BLRFE. BAEKFII AR TH o,

AR TP O T AR BB SN2 rolofod, WARILZ=2 27 U — MRIRWO A X U T A%

V=22 Ui EHOTHE L, BIEFEEZR 118 IR Lo, A X VREREITN 12cm &

BB L2 S 1 eI E RO EEHEE L TAX VRELZRD T ERER 26 1R LT,

#12emigl- #£ 26 HERDO A ¥ U EE (EHE)

@ l..... AR | B R em)
3 18t line 12+4.8
I 'I i_} 2 Jine 52+26
‘H 3" line 8.9+3.4
*:—i 4" line 9.9+34
L_( 5 line 12+3.9
! 6" line 14+75
< R AR Il o 4o 7™ line 11x£3.3
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AR P iy SRR 8t line 8.8+36
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EEETDHE, WMOEBTHDLEMET LI LIXTERY,
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HF mER mE IKAL CH, CO; 02 BAL H Cco H,S
B § c) (ETEHD) (%) (%) (%) (%) 2 (ppm) (ppm)
2014.4.11 27.2 -10.82 57.5 2.2 0.3 37.7 Low 0 2
2015.3.9 24 .4 - 15.8 5.6 0.3 78.2 Low 0 2
@ 2015.12.17 25.5 -9.91 10.0 8.1 0.3 81.5 Low 0 5
2016.1.26 25.3 -10.16 36.4 7.0 0.3 56.7 Low 0 (o]
2014.4.11 27.2 -10.37 57.5 3.3 0.3 37.7 Low 0 7
2015.3.9 25.2 - 29.5 3.6 0.3 67.9 Low 0 2
@ 2015.12.17 26.1 -9.42 30.1 3.3 0.3 66.3 Low 0 6
2016.1.26 26.8 -9.66 514 2.6 0.4 45.4 Low 0 28
2014.4.11 25.0 -10.35 9.9 7.7 24 80.1 Low 0 9
2015.3.9 25.4 - 10.3 9.6 0.3 79.8 Low 0 4
@ 2015.12.17 25.6 -9.68 9.2 11.3 0.3 79.2 Low 0 33
2016.1.26 25.8 -9.92 17.0 9.8 0.4 72.9 Low 0 29
2014.4.11 - - - - - - - - -
2015.3.9 23.3 - 72.2 3.1 0.3 24.2 Low 0 2
@ 2015.12.17 25.9 -11.03 30.7 4.6 2.8 61.8 Low 0 0
2016.1.26 26.6 -10.26 48.7 3.9 0.4 47 Low 0 (o]
2014.4.11 - -14.58 9.8 6.5 0.3 83.4 Low 0 52
2015.3.9 35.4 - 11.4 2.2 12.3 74.2 Low 0 (o]
@ 2015.12.17 33.3 -9.60 4.0 9.6 0.8 85.5 Low 0 8
2016.1.26 324 -8.80 4.7 94 0.5 85.5 Low 0 7
2014.4.11 41.8 -14.48 23.1 5.1 0.5 71.4 Low 0 18
2015.3.9 30.8 - 20.3 1.9 53 73.4 Low 0 0
® 2015.12.17 30.6 -9.62 21.2 1.9 0.3 76.6 Low 0 60
2016.1.26 31.5 -9.61 20.0 24 0.3 77.3 Low 0 26
2014.4.11 36.3 -11.14 34.5 54 0.2 60.8 Low (0] 11
2015.3.9 27.7 - 25.0 2.0 7.3 66.5 Low (0] (0]
@ 2015.12.17 31.6 -9.38 34.7 3.7 0.4 61.3 Low (0] 9
2016.1.26 32.9 -9.90 31.9 3.5 0.5 64.1 Low 0 8
2014.4.11 33.8 -10.87 9.0 8.6 1.4 81 Low 3 [0]
2015.3.9 14.3 - 0.1 0.2 20.4 79.3 Low (0] (0]
2015.12.17 29.4 -9.36 13.8 4.5 1.8 79.8 Low 0 [0]
2016.1.26 30.8 -9.43 3.7 2.6 11.9 81.8 Low 0 0]
2014.4.11 33.2 -10.98 50.4 2.6 0.4 46.6 Low (0] 7
2015.3.9 37.9 - 57.3 3.2 0.3 38.6 Low 0 15
@ 2015.12.17 34.9 -10.05 31.2 5.5 0.4 65.5 Low 0 [0]
2016.1.26 35.7 -10.33 62.3 4.3 1.2 32 Low 3 [0]
2014.4.11 31.8 -10.96 66.1 4.1 0.3 29.3 Low (0] 6
2015.3.9 30.5 - 84.7 4.2 0.4 11.4 Low 0 9
2015.12.17 32.7 -10.39 4.4 2.0 13.4 80.2 Low 0 [0]
2016.1.26 33.9 -10.66 64.0 71 0.4 28.6 Low (0] 12
2014.4.11 27.7 -11.22 82.2 3.0 0.2 14.6 Low 0 2
2015.3.9 29.8 - 73.9 3.1 0.5 20.9 Low 0 3
@ 2015.12.17 30.2 -10.69 825 3.8 0.8 14.1 Low (0] 7
2016.1.26 323 -10.98 92.9 3.9 0.2 4.6 Low (0] 1
2014.4.11 - - - - - - - - -
2015.3.9 225 - 15.1 4.6 0.7 79.5 Low 0 [0]
@ 2015.12.17 28 -10.89 13.8 53 0.8 80.1 Low 0 [0}
2016.1.26 29.1 -11.22 18.2 34 6.4 71.8 Low (0] (0]
2014.4.11 - - - - - - - - -
2015.3.9 29.4 - 78.7 3.9 0.2 17.3 Low 0 18
@ 2015.12.17 33.8 -10.60 73.6 4.2 0.8 21.5 Low (0] 10
2016.1.26 32.2 -11.01 35.2 6.2 2 56.6 Low 9 (0]
2014.4.11 34.8 -7.23 1.0 11.6 0.1 87.3 Low (0] 12
2015.3.9 30.1 - 46.3 54 0.3 47.9 Low (0] 12
2015.12.17 35.1 -9.90 61.0 5.7 0.5 33.1 Low (0] 17
2016.1.26 354 -10.41 8.6 9.2 1.5 80.6 Low (0] (0]
2014.4.11 - - - - - - - - -
2015.3.9 271 - 19.0 1.5 0.3 79.1 Low (0] 1
@ 2015.12.17 25.9 -10.06 23.4 1.0 0.2 75.4 Low (0] 1
2016.1.26 26.6 -10.50 20.3 1.2 0.4 78.1 Low 0 1
2014.4.11 - - - - - - - - -
2015.3.9 17.8 - 2.1 1.5 13.8 82.7 Low (0] (0]
2015.12.17 25.1 -11.04 14.1 4.2 7.7 74.1 Low 0 [0]
2016.1.26 25.6 -11.38 26.4 2.8 7.5 63.2 Low 0 [0]
2014.4.11 - - - - - - - - -
2015.3.9 25.3 - 28.9 5.1 0.3 65.7 Low (0] 6
@ 2015.12.17 26.6 -11.50 23.5 6.0 0.4 70.1 Low 0 14
2016.1.26 26.5 -11.51 40.5 5.3 0.5 55.1 Low 0 14
2014.4.11 - - - - - - - - -
2015.3.9 28.6 - 50.8 5.9 0.3 42.9 Low 0 6
2015.12.17 28.4 -10.11 2.4 10.8 0.4 86.4 Low 0 10
2016.1.26 27.8 -10.56 1.2 10.7 0.2 87.8 Low (0] 9




® 28 HRAKREENOKERAERR

#): AR oH EC TOC Ic TN
5 (mS/m) | (mg/L) | (mg/lL) | (mg/L)
@ 2016.1.26 7.9 178 31 137 17
@ 2016.1.26 8.0 179 30 125 16
0] 2016.1.26 8.1 165 28 117 16
® 2015.12.17 7.7 204 60 105 42

2016.1.26 8.1 198 56 118 38
® 2015.12.17 7.4 109 22 70 10
2016.1.26 7.6 99 17 49 6.0
2015.12.17 7.5 165 41 103 25
2016.1.26 7.7 148 32 120 22
® 2015.12.17 7.5 162 40 102 25
2016.1.26 8.1 158 40 125 26
® 2015.12.17 7.5 157 39 101 22
2016.1.26 8.1 167 40 139 26
2015.12.17 7.5 152 37 99 21
2016.1.26 7.9 128 29 84 18
® 2015.12.17 7.6 150 36 75 17
2016.1.26 8.2 133 30 97 16
@ 2016.1.26 8.0 132 25 80 17
2015.12.17 7.2 198 41 158 24
2016.1.26 8.0 174 39 158 24

e. £&®

3K133011-70

a7 U — MRICA RIS S i LR R (RO 32m/s) (2 2 9 % {04 5 o fF Iy
TR TE o T,

2L, 2y 27— MREBEOERMTIE, HTOEELF EMEDOAZ VEEDHR SN
i, WG R EREICIIESERAME LFOMISHEE L,

WCBWT, TADOREAICHEIZLD

B
A



3K133011-71

(5) BREYHBROFIM - BEOFELEITOVTORR
1) EEMHMBRCTRESND ERMARR L LERFEE
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P @ fBEsE A EBSCEVHRFSEE  x  BRRCRSTE

2) WHTOEEEYG

WAL SCHER BB E RO AEIC LD L KA Y TOL D O BEEEY i TR )R B R L Ok E
NRENTWLZ ez L7, MEOHM CTIEE L N Y EN TREIEYHIE To R )5 EK
fif DEX EAR DL 2 T 30 (2R T,

# 30 FAY TOREEYHME (Landfill) TORNDFEZHRERR

Y A HSTHZ A ML 57 ) ] BAOER | ~"TES B E ) BA A
MSW height ca.
Altenberge (7 = H) 1975-1992 1 100m 1.5MW 2001
MSW 2X750kW, 1999, 2000,
Karlsruhe-West (F 7 = 7) 1959-2005 3 1x 1.5MW 2003
. . 1.5 MW
Miinchen- MSW height
GroRlappen (it = ) 1954-1987 1 99.8m (Eél_egg;n 1999
MSW
Neu Wulmsdorf (F 7 = 7) -1986 3 3x 0.6MW 2000.2001
Hamburg- MSW 1948-1979 3 height ca. 3x 3.4MW 1992(I1H),
Georgswerder (FH = F) 100m (%) 2004 (1)
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a. J—/V A —=x(Karlsruhe-West*") d i

T — A —xOf (B 121) Tk, BAREERMEOE 3 EICAFEL FICL2HEMEHDY
Y oXNEFINTNER, #FE%R 17 FRBLTCVWABIEZTICYy y FICXLHMIE (HE R
8mm Ll EiZ/e o7z L ZITHET D) IfTo TR WNWEDZ L THD, Fiz, BJ)F BRI E
ENTWDHBEEITBAAETHLEREZ ecmE FTL TV 5,

121 FAY « h—VAL—=x =XV F—DRK (Karlsruhe-West)

b. 7N (Hamburg- Georgswerder'®) o 4

/N7 v 7 (Hamburg- Georgswerder) Ti, JEJ3ERM (B 122) [ 2B ET 72D 0K
RRIZ DT TIC, REREOHEENEME VY OREWEELFCICRLLOIC, a7 ) — FELH#
FoOMEUMICEEM (F7 2AEREM) 2RV TW0n5 (X 123), HfEE D O B AR 13 H5AE
H2em/AE FRELR T LTV DA, EEEEME COBRNELOREEDBE LR THLZ END,
JE ) %6 B A 18 30 D BEFEM ML L RARICIE T L, ERELT TR,

RETREO R — Y 70k, M (B 23m) REHSNO 2 G CER I N, &t LoRk KD
HEAIZLTRRT, FAYOENHITAZALZ W TRNED ETICHTEPNDEDZ &
Thd, BOBEZMIL20~25FHEHTE, 7THEBRICHRN T EDZ L TH D,

K 122 KA « "> 7N (Hamburg- Georgswerder)
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G Hi 8:i 10.6 22 15 3.2 39 463 119 30 29 37 12.8
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HUE #AR REIS A pH [ EC(mS/m) | SO, (mg/L) | NO; (mg/L) | NH,'(mg/L) | Ca®(mg/L) |
138 RS HEHHE2-1] 45 249 0.50 0.28 0.21 0.1
1/17~12/1 |SEEHE2-2] 27 76.7 94.2 0.20 <0.1 <0.1
#h3RDE 5.3 0.34 0.14 0.27 0.55 <0.1
HERE2-1| 48 2.01 0.21 0.25 0.12 <0.1
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[Abstract]

Key Words: Plastics included landfill, Mechanical assessment, Bearing capacity,
Settlement of waste ground, Impact acceleration test (CASPOL), Repose angle test,
Porosity measurement, Flat board loading test, Water behavior, Full-scale eccentric load test

The purpose of this research project is to clarify the mechanical and environmental
characteristics of plastics-included landfills, to propose methods to assess these characteristics,
and to discuss the feasibility of environmentally sound and economical use and improvement of
such landfills (for example, as a site for wind power generation).

On-site strength tests such as flat board loading test, direct shear test, etc. were conducted at 19
places of 12 sites (11 sites in Japan, 1 site in Turkey). And supplementary indoor test such as
shake table experiment, various column test were conducted.

By on-site tests, we confirm the availability of repose angle test, impact acceleration test
(CASPOL) and porosity measurement (new development) for plastics-included landfill.

Plastics (about more than 10cm) - included solid waste grounds generally demonstrate greater
strength characteristics than soil grounds, and the results show that it is stable from the
mechanical point of view that heavy-weight structures and the like can be installed on them. It
should be noted however that the strength depends on so many parameters such as composition,
size, deposit time, voids and water content that as of this moment a mechanical assessment
needs to be made through site-specific methods in accordance with the characteristics of the site
and the intended type of land utilization.

Behavior of water inside the solid waste layer is one of the key factors in both mechanical and
environmental assessments. We have found that water in its most part runs down through big
voids and is drained out rather quickly, but a certain portion is retained on the surface of the
solid waste pieces and elsewhere and is drained slowly over a long period of time.
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Envisaging installation of a small wind power generation unit, we designed a concrete slab and
installed. Then we conducted a full-scale eccentric load test on the slab. The result showed that
no uneven subsidence was observed. In addition, the gasification at the time of the loading
experiment did not have the change.

“Mechanical assessment methods for solid waste grounds” is presented through this research.
To set of wind-generated facilities or others in Japan and to lead to technology transfer
initiatives to Asian countries are expected.
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