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UbDZ emnn, 1227 ] OB REL S &IZ, FHEHOK HORE R b NI
TR E U C oo M A fEt L7z,
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2. 5 RBERLEZ
2. 5. 1 =RNRAB

B RAR 2.2 1B TRT.

2. 3 1ETHR 3) p.991 (TR SALTW D K LK E KL Lo, 4 Rl o7 R
EEMARE LS D TH D, AETIZA2Y TICHET L7 —2 2, dbmEo X0
WEDHLTHDLZ EDRDLND.

&2.2 =PRABRER R

e el e AN AN
X5 - B - - i w gl
D HAEHD AEHOD B2
TRIFEERE ps(g/cm’) 2.664 2.676 2.584 2.645 2913
HAREG KL w (%) 61.3 53.9 39.9 55.0 6.6
feti [ ORI+ [ET e A A TET G T
55 (%) 44.8 374 |53.6 44.1|66.7 603|446 382|350 294
b4y (%) 399 41.1 | 374 403|245 284|384 429|608 659
HRIY (%) 152 215 90 156| 88 11.3|17.0 189 | 42 @ 4.7
LR R
RIS (mm) 254 (19.0)| 25.4 (19.0)] 19.0 (19.0)| 19.0 (19.0)| 38.1 (19.0)
SEHPRIPE Dso (mm) 1.5 23 3.0 1.6 1.1
YJELRE U, 63.0 36.0 26.0 55.6 8.3
rh=RAR%E U 2.5 2.8 5.5 2.7 1.0
HIRL oy 54 ZRIE Sy AF: (%) 6.3 6.6 2.6 1.9 0.0
B Bt 7 7K EE wopt (%0) 49.5 48.0 45.6 44.2 12.9
i [ & 6D
~ 1.001 1.051 1.086 1.105 1.974
P dmax (g/ Cm3)
RER TR IEIKAT TEAKAT TEARKAT ZEIKAL TE KA
i FERIRE O E oD i
T /K FFIE 82.7 94.6 89.3 87.0 91.5
Dc (%)
BARIREL ks (m/s) 2.79x107 | 2.37x10°5 | 3.42x10% | 2.54x107 | 1.41x10*
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2.3 KILKEHRL O ERRIHE & AR OFEREO R 3 3CHR3) p.99 1IN

) KR Wa Ps F. G. P Pd -
11/ g =~ T H AT
FIIIX ikea (%) (g/em?) (%) (%) (g/em®) | (g/em’) BRI (675)
i fifi| Ta-ab,c | 10~40 |2.6~2.8| 0~20 | 10~80 |1.1~1.6|1.0~13
Trskrls, Rk,
W NBC, B T
= k| En-a |50~110|2.6~3.0| 0~30 | 0~60 |1.1~1.6|0.6~1.1
Pfa Spfa-1 | 30~150 | 2.1~2.6 | 0~20 | 20~80 |0.7~1.6 | 0.4~1.0
e AL, Tk,
Sfa| % % o o
/N, B T
" Spfa-7 | 20~40 [2.7~3.0| 0~20 | 10~50 |1.4~19|1.1~15
o
= B » | Ko-d | 20~50 [2.5~29| 0~10 | 0~30 |[1.7~1.8| 1.4~1.5 |20 HT ZRET, )\ ZEHT
JEE J&| Ma-t | 70~170|2.1~2.6| 0~30 | 20~80 |0.8~1.4|0.2~0.8 |rPiEHT
* % Spft | 20~80 | 2.1~25| 10~50 | 0~30 |1.1~1.6|0.7~1.3 |FLtR, Tk, &/ Ml
Pft
7 v F v | Ked | 10~50 [2.4~2.5| 20~50 | 0~40 |1.2~1.7|1.0~1.5 |dLFL,BIMEHT
+ 1 H| To-H | 25~50 |2.6~2.7| 15~30 | 15~30 HARE (HfEL59)
jﬁk Pft
FHHr R AEIR| Hj-H | 15~40 [2.4~27| 0~35 | 0~30 IR (L&)
% Pfa|#%  #% 1| Ag-KP |180~220|2.6~2.8| 4~8 | 40~70 |0.9~1.1 |0.3~04 Wik (EH1)
TS | 54~61 | 2.6~2.7| 9~15 | 45~54 | 1.0~1.1 | 0.6~0.7 |§&[f EBIET (B = ) 7)
K
#|sta|llm  + 1L 40 26 9 67 Hlf N LR (B2 2 7)
>'< /J\[J_]
55 2.7 17 45 FRlE RN LET (A=) 7))
DAP2 115 25 40 BEUR (CRILSEE®A 2)
Pfa| K i
DMP [120~150| Ave.2.62 30 0~5 SEUR ORI A)
. WA AR R
Pfa| %% o Ke-M 85 25 40~100| 0.8 0.4 N
2% 5 GIIE S - A1)
Pfa |t Bl Sz2 2.4~25 20~100 0.2~0.6 |15 AR ILET (Z2KIED)
L B W T
7 | Pf: A-O 55~71 25 4 50~60 | 1.0~1.1|0.6~0.7
A ® (KRR TR
& =3 15~50 | 2.3~2.5 1.0~1.7 FEVRER (—kLB9)
Pfl A-Tto 10~40 | 0~20
20~70 |2.4~2.6 1.0~1.8 FEVRER (kL BT)

Pfa : Pumice fall deposit [ A Sfa : Scoria fall deposit & F A= U 7

PfC : Pumice flow deposit A JEHEREY)  (KILEHEREY))
wa: BERGKEL py 0 BRITOEE Fo: MRS EEE G BOEEE po: WHBE
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(1) BREKHL

FARE Kb, Bl CHRELL 7R 2 3B E 1T A L7 O &K TH 5.

M) /iy o2 =) 73k (LR, TS T/hl) otz 2=y 7 L
5) 1240~61%TH 5. ELWP) 136.6% LK<, BORHD.

AIE XNV DWD D 23 Y 7T, KILEKIZHE ) ZAEMECTH L. BEFITEEEOE
REIC L DAY T, MEDOEWITNETNOEERRICERT 5.

) BB DOI 40% T, MBS 3O - @& Ul B D 54~61%I2%t
L, /h&Ewv. bl BB OB EZ 2L, EAEATHRESNEZZ220 7 (BT, 2
A YT EMES) T, MBS REO - @& UML) E@Itear R 25 22
7 (LT, Baxa )7 EES) THD.

(2) TRVHE

B (/N 2.58~2.67g/em® 1IZxf L, & LAPBh) 291g/em® TH 5.

WEH, VU ARERGO TR ADOBEET 2.6~2.7g/cm® TH Y, T'ELWB5) I3TEE
Thb.

Ba2a )7 ThdUMNIEEOE 2.58g/cm’® &, A2 ) TIZHARILRN &L,
FARE KL & [EER, EVWDRSHD.

(3) WrEEsE

B 2. 4 |\ZRIENAE R & T

) TNl B9y 45~67%, by 25~40%, FMRIZr 9~17%Zxf L, ['E W
Bh) BESy 35%, b5y 61%, PRIy 4% T, WiH CHEEL R OEZHNENENLET, %E
VHIRL 2 D3 FEH T 720,

HEEES ) /N 1XI5EAR R U=26~63 ThRIENAIT R, [E Labbh | 1358546%
B U8 &L 10 LA T T, BESMITIRIE S A 720

B O BB A AT 28 ELAREEEE TR 6km BEN TV AIZHED BT, TS RO L
L) BB IR E AR 2SI 1@ > TV 5. Bk iUn s EREEICEH L7z
EMHEERIND.

FARAV T THLREAATY T UML) GBHOIIEES) 67% T, B x =) 7tk
RTRRZL .

(4) HEE DRAE LRI PR DA

i [ O FABR T A-c £ L LTz,

A3 Y T3 KRR K ORI TS D DO, i[5 o 1% O hr B RAER
ZATIRVN, R D FRIE D 72 e Rk 2 B TR D R e TR LT

& 2. 2 |[ZKEE D ATR ORLEE 278 LIz, KO 19mm 55 s slet T 778 -
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7ol ), FhE OB OREIRRITIEINES & L.

2.5 12 1 [AlffE OB ORBIFE MR 2R3, £z, B 2.6 (2 O AT ORI
FEHh# 2~

WL FREAR OO FEATR VTR 20 3 A 2R DR AF & V.

A3 Y TIEEWTIDORE S AF OFEINN A B AL, R TP R S 7.

M) 13RO & @ TEWD RS, ZNEI AF=6.3%& 6.6%TdH5H. /L]
DRED E@ITZENZTN AF=2.6% & 1.9% TH 5. HESSG) 13 [l 2~k 723
LT WL D THDH. Vil B0 (Reax=ay7) LB (Beax=ay7)
TEAE/EWVIT V. TS & L) TEHETOZER™ D S.

—J5, TELWBL] 12 4F=0.0%T, KL -IiRd bz,

100 - . I
—o— {HRS HHO®
—- RS SO

= 80F o L EmO
% —v— L HHE
5 6o} —A— BB
HI
]
i 40F
o)
|
20¢
0 L L
0.001 0.01 0.1 1 10 100
FI#E (mm)

X 2.4 Kighnfsdhi

—o— RS HHO
- RS HHO
E e L RO
—v— /ML B
L A EEB

0.001 0.01 0.1 1 10 100
FI1% (mm)

2.5 i D% ORISR Hh R
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100 w w w 7 100 , , x ——
s R 21Q) EES O
80F {1 __sof '
S| e mmmE S = mmmE )
15\;|: —O- #EOH% 1:|: 3+ #HEHE /
% o0l | Reol
h b
] i
fm 40 i &m 400
E| E|
20F 7 20F
L L L 0 L L L L
0.001 0.01 0.1 1 10 100 0.001 0.01 0.1 1 10 100
FI1E (mm) FI % (mm)
100 T T M 100 T T V-V-v-¥
INTE2l0) INITE=22te)
80F 80F
:@ AR ;\5‘ —v— ERNE
~ HEO® ~ —7 EHE
B #
R 60F R 60F
fm tm
] ]
im 40 1 i 40
o) )
¥ [
20F 20F
-
O 1 1 1 1 0 n 1 | 1
0.001 0.01 0.1 1 10 100  0.001 0.01 0.1 1 10 100
HI1 % (mm) #11%E(mm)
100 T T bbb
ELE
_80F . B
S —A— YRR
< —A- HEDH®%
o
& 60 4
b
el
m 40 E
o)
)
20F B
0 i 1 | 1
0.001 0.01 0.1 1 10 100
FIE (mm)

X2 6

765 [ 8D AT D RL AR INAE h R

B 2. 7 \cHEE D AR 2~ U, BIAIZ i & /K b & e Rz B & e L7z,

[ ) 130t 5 7K B wop=48~50%, Bt RELIEE E pamax=1.00~1.05g/cm?, [/]7 (11
IE Wop=44~46%, pamax=1.09~1.11g/em® T, MHIZKE Z2E TR0,

HERS Lo L, S T, B E KON C, BoRiz s ek & C
Ho. BaA=a YT [/

FL7RUN,

REHD & LS OB EZ 2 ) TIZRE IEWTRRO 6

= S Wopt=12.9%, pdmale-97g/cnl3 <, EEYG ) T/ & REZREWV DR H
5. VEESS ) [/ 13RI E £ oo L 5 ZakiE o it 2~ U, fd g /KR KRE VI

,31,



ERRFIRELIINE 0%, VE LRG| 13 E R LS o ik 2 s L, il
HIIHSNIOEMETHDLEZD.

2 T A Wopt (%) E Pdmax (Mg/m
N\ i
1.9} NN @ s SR 495 0 1001
N RS MR 480 ¢ 1.051

\ ML HHD 456 | 1.086

~

_ L7 v INL G 442 1.105

“g A EERB 129 | 1974

?J) 16_ S k N

éc} 1.5F \:\\ZS'-0 -

Q Lak \\\\\\g{:\_}\\ |

i NN /3}%

5t \\\\:\?& -

EL( \\\\\éii6

o o12f SN -
RN

o
\O
T
1

08020 30 40 50
= 7K w(%)

2.7 il o i

(5) JE&FetE

JEERBRIL, RBRGEZ Bl 5 K ELICFRFE L, R O D=90% TIEMRL L 7= 3k

(A& 60mm, 5 & 20mm, kiR 4.75mm) ZH\, E#BE )% 4.9~1,256kPa D 9
BB -Cflifr LIEHE L 7-.

REBIIEGEA ) 7 TH LR THENE L 7=

[ CIEMEESL C=0.323, /Bl T C=0.121 /R L7-.

— I, HLOEMEEEII LISEVETH S, A2 ) TS OEMEFEE BT 5 &

S X, PERELEELTVD.

(6) FAMHE
TEE OB OBKEFEE D T2, BNGBKREBRE L7T-.
FEHabbh ) OFEHE, BAKIREL k=1.4x10%m/s T, W& 5\ IIAMEFE Y i kit %
AL, BEKRENIZENTHS.
A3 Y 7L k=3.4x10%~2.8x10"m/s TIEH <.
B2 a7 [l REHOD k=3.4x10"*m/s T bBKREN BV, B2 YT
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A 2 Y T ICHASEE 13 < IR 3D 7R,
—J7, WEEDAIOMBEAET, RS REOL Ul 8BS, Theh
Fe=15%& 17% T, OBt E Y RE <, SARBEITRY. £72, KFHBEH L0
RIS L TN,
A2V T IRALETH 0, M OEPEAIECECEEL SETHS.
I SR T | SUEHOIT L~ LT < T AR IR 78 =2 37%10°
Smis, $HEN k=2.54x10"m/s C, LT,

(7) XKBILT

AR FakBR Y, —EOWHIE T THEE O DOEW D KIRIL FIZ EDORRE DB
FIETHEFARTZHEDOTHD.

PEEROMER FIACHBR S L — i AW HE U, R 13/ VR o —
AWrERBREE A2 2. S D FE D=5, 85,90% DiEHT, TN ENHHRE 50kPa & 5-
Z TR 1 RERRTAGE L 72 t%, B AMENIOKZT 72 L TRl 2 KR &1, 4 fE, T
BEORNEEBIZE L.

AR AR 2.4 B LU0 2.8 12T

REBROFER, BEGINC XL 6T, KEOE 90%LL ETHREOE DL, KIZIZL DI
TREEAEATRWEITH L Z LbhroTz.

R2.4  FEPUKIZAERR R

. e T EDOEIE(%)
T
/ﬁ I3 iEl 7 ps tEl A N
Doy | PR BRI
HEO | ®EO | ®REO | ®HO
75 1.8 1.9 5.5 34 2.3
85 0.6 1.1 1.2 2.3 0.9
90 0.6 1.0 0.8 1.8 1.4
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0 T T T 0 T T T T
| N " ' || | | ]
1L — ,
E0s5 1 T Ll | g .51 "
\E/ 1 1 Illl :’ T |l X
S 1t <ot
= £
15t — Dem90% ] B —— D,=90% |
ﬂ = 3 o Dc:85% <<»E[\ i . o Dc:85%
® ol EE|KE2 ] E% | Kig ]
2 D.=75% 2r D.=75%
) RS HHO ) RS HHQ
~0 50 100 150 200 350 2% 50 100 150 200 250
BFRE, ¢ (min) BFRE, ¢ (min)
0 0
~ — —_
g 0.5k g I
ii/05 éas
= > -
FO.\ 1t 'U“ 1k
= =
® —— D=90% | g |
; Lsx\\“‘ﬁ‘_ —eso/ 1 i 1.5F —— D.=90% |
| D,=85%7 {ml
’I_:[ <|_:I =
S Em| ke DS Em| kR D=85%
— —— D,=75%
) . . M EBO e )
~0 50 100 150 200 250 29 50 100 150 200 250
RS, ¢ (min) RS, 7 (min)
0 . . :
e I |I Ll ]
g 0.5pr1 T : T n=|| y
"é“ 1k 1 IIIl IIII M'L—FT i
E
& —— D,=90%
| 1.5F b
i ZR =1
o  EE|KE — D,=75%-
=BT
2' 1 1 1 1
% 50 100 150 200 250
BFR, ¢ (min)
(2.8 KRB R

(8) —mE¥AWTFEER

—IEE AR, R,

REBROTIEN I E CTH Y, FEHETRESND —

WL, PO TASEMEEmET D720, JFHRORE 2 R 5 72 121 =il = HE
REBRLV LEAEOFBNRFLE STV,
— I AMERBR I, R TSR IEUE 1GS0561 [ D[R EE — -t A WrakBi 5 %
(ZHE U CEM L7z,
B 2.9 (2 — [t A WraR BRI NG X & 7= .
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LU P ISR DO E R FIA-CRR S 2 R
< HLCERE U 7R R A BARELIRRE, 5D WS, IRRIER 4.75mm A DRk &
HAE L.
- R ERIRF D WIS B (pai) 1, BRORIEE 19.0mm OFUEF A 72 ffi [ 6O
AR (AL 10em E—/V ) 226G LN TERREBEEEICEKSE, BT Lo
KEE O (Do) % 85%, 90%, 95%& L7-.
- A ERU T LB BN  F O K S IZRFE L.
o B = PR AT < ) 11wl s i
PEEAARFE 113.1cm? (B 60mm, & & 40mm)
- EUAERHOE—L K (B 60mm) (ZEHE L7ZBZ AN, F—8ELRD
F O ICERREE DR E A OV CREE O 7=, (BEE 2.3)
- ERAERH o' —L 06, BAKE I A ZE v LT

Bﬁ@m

@:KFEHFTAFALIMNSATE—S— @:FAWE =8 e =
Q@ KFEHMARSAT 1wk ©: K25 TR 2.3 A DY
@ REHFTALAILIMNIATE—42— O: KEHFEAO—FEIL

@:EHFTAFSAT 1=k O: $hEFERO—KtEIL

®: Y TILBIER—K @:ALAVTT

®:RS5MR1=wt ®:ADZE#AR—K

@:)=7a—=57z4 @:/8—YFLavEa—4

B2.9 —t AWrEBRisng



— AR TSR 2.5 1R T RS CHME L 7o, $RIEIG JJ1E 50kPa, 100kPa,
200kPa @ 3 7r— R &L L, JEEIBEANCHEAZ KR Liafn S w7, JEEREO IS
WOEEE 1T SkPa/min & L, 3tiBEICE DV EBOK T 2R L. TAWEHCBIT 58 A
WrAg ORI 1.0mm & L, HAWNBRIZEESMAO T, B AWEE 0.1 mm/min T/K
St AVBZEAT 6.0 mm F TIT o 7.

RER T T EOKEEIDE (D) I 3 DOWMFIESMECEM L, MERFO R
AT T1 RO N B ZNZENOFREL O AWITRE (¢, 9) ZROT-.

ARERAE R 23R 2.6 (T, AR O K E D BE & NEREE M 36 LU ) OBk %
2.10iCFE L=, F72, D=90% TOX AWt OERBERLOE 2R 2. 11 1257,
AR OIREENLE — DA, +23 A2~ B’ 2.12 IZ[F U< D=90% T OH AW
F1 & WAL D BR & T

+&2.5 A AMERBR ORERSAT:

B SA:
ABRIR R PSR
3 FEEH O [E D L, D 85%, 90%, 95%
— I A WTRBR & Kt I gkt (OMC)
ENIELIR ) 50, 100, 200 kPa
A WTRR 1.0mm
AW 0.1mm/min

REROFER, MGEHI VTN Y Do=85% TN EEE M ¢>35% /R L, — %72
B L%, HOWFERU EoEER L.

BRI XRLERFE N SIRE SN D RE LA L, ARO X 5 I12¢% 3R AR KIZEE
fliL TWDAREMED B 528, [BFEMEILEWEE X D.

D=90%TClix MEES ) #FRE, g3t 4002~ L=, MBS Tl 38l e &%
ST, FEOENRKRE LS RDIZEAIRE 250, HES X V) 20
BTN E L, DE85%E D=90% TiXlE & A EZLA 720, D=95% Tl < kil @
SRS T. TEE ) 1% /N ZHeSRL -3 MR LT, 2 ORERME 2 5.

W HREE T ¢ WIAEL, De=85%T ¢>8kPa 7~k L7=. D=90% CTlIaRAEI T ¢
>10kPa & 72 o7, & FIRRICHEE D ENRREWVIZIERE S RLMEMICH DD, BT L
LR LY DT T 7 TiEZRW. D=85% 026 D=90% DAL, AR BT ¢ DB
HHND—T, D=90% 75 DE95% DT THEY; ) SO L) 3BT
RFLTWD, WNHEEERA & RIS, RO ELE X HILDHD, KD R
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FBHDRC T/ ]

S

=0 S ) AR Q CIXATE ER DI Tna. HEES )
BIHOIWZIL, #iEDHTORBIZ IV TR 38 R MO FEL K 0 K E W IE O RFE
HFHID.
F2.6 —mtEAWEREBER—EE
fii [ D FE De (%)
B S e AN N B &
PEBEEEE A ¢ (°) " - e e
AEHD AEHD) AEHOD B w B
#5745 7] ¢ (kPa)
¢ 38.6 38.3 40.3 38.3 372
85
¢ 9.6 22.3 8.5 19.9 9.7
p 38.8 38.2 41.7 40.4 40.4
90
¢ 10.6 229 13.4 24.8 16.8
o5 ¢ 40.0 38.6 43.8 42.5 43.1
c 9.2 29.8 16.0 222 21.8
45 T T T
i
\S‘: 40_ ’__‘/. T
é’é e ., =
1o | 0)
-E —=— RS HHQ
35 —— MUEHRD
L EH
B
85 90 95
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30_ /. |
= e i
& 20 :
Q
B
[iig
ﬁé 0 ¢ - :
—o— mREBHHD o T
_.._ eI 15 Efc*ﬂr@ SR

B2.10  — it AUWakiiR C O 0 BE & 5 E R oD BALR

85 90 95
WEOE, D, (%)
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_;:» | 0,=50kPa | '3 R
R g — _ oS 7 e, iAot
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B ABZESL, di (mm) HABENL, dh (mm)
2 T T T T T 2 T T T T T
ML EBO - NI 1)
I D.,=90% ww»f””w = | D, =90% ]
’é owpwb o,~=50 kPa /E\ NS s
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° 1ET e “ -
o T S s
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EBxD. Tihbb, RO RE 2B REFTETIX AF.>6%) <[ D R O flhL
OYEHRPRE B CREFFECIE Fo > 15%) TlE, &5 —EDO#PIZE T 5 FEE o
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B2 Y7 Ul BEOO 3 b K& <, MG 3O - Qo gix /L)
W~ E .,

FTEDFEEDETHE A LA 2 —RBREL, i
VU= NEU D= ARS.

c ¥ Ul BREQk L O M) BE@B N ZN 0RO L Y K& <, HHEK

N (ZIEDOE A LA &

,38,



RETHDICHEAD LT,

1 _EFC O E D HIT ORI 7y & A 2R & [ 6

WL TNHEEZDOND.

T AWTIG T &AM EN ORI, T8 LB TR/ & — 7 58D
720N LTS G,

WX LT, AU PIESI1Sxt LENM DG IRV,

VAAN

B OB BRIE S Z 0 RGBT R EVMEHIICH D
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SROHILDHD
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(9) =mhEHEFER

R AEBRE, RO FHGEN AN T AMER B D20, 2T,
RIS ENL L, E/KESOREE DO ETRBEOFHEMESER X 5 [E 1w
B oBRERAZRY BT 5.

V& LRbBh) ERERRT 2REHE, B LR OWEENR A S FUIEM - H5RE L 7Bk
HPEHERE) CTH Y, ABFFED HIND—> T B KR~ M & 58 JE o H>
SHERT DI FE i LT-.

HEERAR 2 K[ O BE De=90% THERL L, =difirz /L INICRRE L7172, B2 AN T, K
PIEANL CHIISE GIERRIEL 5. 12 BEREmA L%, —EHAERIONE

(200kPa) %5 -z, fafnSd7-. HEEURIEE S 10em, B Sem, HIKIEE 4.75mm T
H5D.

F 2. 1T 1T BRGH%2~7.

x 2.8 IR OIRRE LB BRAE R 2R T. B 2,13 1%, #HO T Hg=15.0 %DE—/L
BSHHTHS.

FiE D% OIREIL, $=33.2°, ¢’=15.5kPa TH 5.

& 2. 14 1%, HFHEE THON IO T e WIS ¢ OBRTH D, HRIFIES
OHIMIHE, JEMEIREITHEML TS, £, WO EEICBWTHHERE
— 7 BRENHER T X .

B 2.15 1%, AT OREOT e LT e ORRTH L. EAWOPIIEE
BEICCIEME S, EOk, BOTAOBEIMC L VIZEL TV 5.

2.7 i LR OB

HOH Ak BR oD St = Hh AR
ROk AERIRTE LRk
& fRFIRAE fafn
H A (kPa/min) 5.0
JE
VAl e 1.0 (FHEE)
& ‘ :
JEFERET St 3tVEIC Lo THRIE
— PR S HEK
PR W AMTEIE (%/min) 0.1
& N
AL TS HOT F2e=15%F C
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2.8 = ib AR R
LAY TS p' (kPa) 100 200 300
ARBRATE K EE wo (%) 12.1 12.1 12.4
I KAWZEI 7T Gmax (KPa) 287 566 772
RIZ IR FEE pa (g/cm?®) 1.809 1.804 1.767
i D De (%) 91.7 91.4 89.5
XK 7D ¢ (kPa) 15.5
AR EREEE A ¢ (°) 33.2
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2. 5. 2 FHEmLEE

22 TIEKRE D 5 Z LB DR T HIEE R OMEICH 0, R ORI Z, HL
TRICHZEREFTT5H. TODKS R L THEAREKEROCE S, — T THL
AEEENIEF NI WREN S 5D, o, KLU, I L D BB ER
EROEBNZE A LR, T ORRSRIRIIEIZEA TN S.

AAFFE TR E Ui MBS b TELwbh oMEHT, X#REHTORREE, »
THUORRAREAZ FERESIEM E T8 LKA OLREETHLZ 3o
Mo TS 2D (216 BHR). B4y & 2mm L FOMEIOWFN G, EEEMITIE
FERICLTH D, Z08E05, MEOMIEOENNZIZENENOREHI T Dk -1 D
BWWZLDbDEEZLNS.

BE2.41F by RAEOOR 2 HWTER LR OFEETH D,
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W PREERAE R DARE S D KEL - itk &, R RITEAMTHY, R
BROFNESLFIEITRE 2 MEEIT V. BHEBREB X2 D 50, t5alehi 5 30k
TE LT v, —F, FROIIGHSXIFRER, 7o, TOERIIH ST, HRERE
OfEFEMETENEE X S.

F2.91CA3 ) TERIMIZ X 27200 MEZ RS, £, £2.10I2BEAX
YT EBEA ) T OMEOHELZTRT. WTNLHETAINEOAEZR L. =
I TEERE) IgsrE L, A TIiZonTE LD

ARTIE Uhih) B O% Bexa V7, MEES) RO - @8 Uil 308
@% MeaA=a 7| EFL TS,

£2.9 Rl 7 OEEMICBITA5MMEOME

FRIED & 2 Wtk PRI 35 1T 2 FHIEN 2
s [ o BRI D Fc i 5 /K B MRS o0
Al [ o0 AR 0D die K LN B MBS ) D3 T
RIF-REEDFE A RS ) OIF DS o0
R LS MRS O ERE LT
HH I DI FE 5 PIEREEE M DAL (/N ) R 60 LSRR BRI HE R

&2.10 BERa YT LGB 7B HWMEOHE

TED & 2 Wtk FENE
HR &KL HEe2a) 7Ol /NE0
TR DL B2 a ) 7 OHFIR/NEN
RLEE 34T B2 a7 OJ NS
75 KGR %R B3 ) 7OHNED
. . %é;{: U 77 W<Wopt
o Kb & HARE K EE DR
BEAITYT Ww>wen

B NEAETHLAY TIE, BAREKIE40~61%7T, [FUELKLIOWEHY T
HONREELZRE T D [EEWE 6.6%ICH~E. R 2. 3127 Lz AL
AT B KK L o®IcH 203, REORFFHELTHL LT S ik
N5 EE L, KILKERR. RIS R e — A~ S BEZ2a Y 7 )
) FHEHDIL 40% T, BEEARATY T 54~61%IZ% LI\,

22T OREE KT 44~50%T, SREZEEEE 1.00~1.11Mg/m* Th 2. Abif
B KK+ Clrdfom & KD 25% % 2 D356, EKMOIKTIC L » Tl KRS
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FENE L BN DA RN SN TV A8, 23 ) 7 THRBEOMBENS 5.

Bl B Kb & B KRG R 1Y, BERa U T LBEBAa Y 7 TREREWILRV,
BEAa ) TRAREGKE<HEEKETHLOICHL, B2 ) TIXARE KL
S G KL TH S, B2 Y TIXAREG KD Fail & K ik LI c, Bt
Ol TECHREE 25, —F, BAaxa) 7 gLl I3 cds.

A2 T ORERFAIE, BAAEEEN 1.0gem® BRE /NN ETH S.

EHILEO/NMURT RN TIE, REICHRBLEZERkAa2Y T (BEXaY7) BN
IZE DR L CEEZBITIEDICT 5 EPK EOEE oo TS, Ziud ki r
DEEDP/NEL, BRIZED RSN T W ERRERRO—2E 725 TWND.

WEZEOEA MR TEMR - SV CHERE L7 T2 1Bh) 1% 2.0g/em’ T,
B — R 72 BV R CH 208, BRI DB L 2.91g/em® & EL .

TARIZ K DMK 70 < ZAUVE CTHaFH 22 M 5k o TR TR D TR RHE, KIZITHEW
WEMERTRAET 533, 22 7iIXIh oo BMEHIEEIL, KRIZXkD, &
ARG, AFERILTOMENEL S Z R TIRINE.

L L7, A3 Y TIEHEE %, AF DML, BB R INTZ b 00,
fE D FE 90%LL ETIIAKIBZICE DL TIRIEEAEA U oz, ELWL] bIRIEEIC
REMEDE 90%LL BT, KIRBICEDIEFIZIZE A EA UV, BEHBEE, T /AkOE
B BRELIF LT, FTEOKEE 8B 2 fEfR 90X TEOZERITITHE o572
WZ ERbroTs.

B2 TIIHES 67%, ARy 9%IZxf L, A 2 7 IX#ES) 45~54%, HBRL
7 9~17%TiEW R H 5. [E LW 135 61%, MRSy 4% TR 3%\,

22 Y TG E O X0 R DM U CRIRL 0 SIS 2 72, @K EEREN 2 T
L. A2 ) TIREKRE 10%m/s —F—ThHDIZHR L, BtaAa ) 77X 105~
107 m/s =4 —"T, WITNbMRoEHEEMET 5.

T THETAREE, MR OENEKRFFEICE X 2B THS. Bz, /L)
O Ry 7) & Ui B0 (BRaAx=a 7)) O F.OEITHDT 8% T
HDHN, BAKRE 10 m/s A—F—L 107 m/s A—HX —TR& BT 5.

e G OREHIW TN L E - CTHh 5. — A BEERGERIT, FEE O 90%0
Yity, ¢>38°, ¢>10kPa T, RNTOMENZAL, MEMEE LTHo R 2%
B35, bbb, — RS ER%E), Thl E Tt 5.

ZOZ LT HEME E LT ORI CTEE O E LOMELZFHME L, ¢ O,
EFD ¢ (=10kPa) % BfE L7= N BIEMNEEMNGE CTE 52 L EFE LR
MEK T -t TR — ) TIEFFHCHW S HEERE L TR E D St g=
25°, ¢=30 kPa, B —A¢=20°, c=10 kPa ZH/r LT\ 5. 22U 7 iXE AW
BRECHE LA EEY, BRo—Aal EoMELAETS. @E, LR TR
WS D EAEHE, ¢=30°, =0 &35 Z LNV, (IZ g% 3OFEFERRIZRHM L
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TVWDHHATYH, BEMEE LTy RREORBNRTE 5.

—7J7, Wi TRFOE K & REOE DI X DRI S, MBERRER X O 2Rk
RRRKE R EC D ARMERHDH. TR, D=85~95%D gl ¢ DEAIE, i
[ 6O FE D) BT L b SRR Vo VMBS 5. 2 AU DI LE 5 hE
TEHED BN, gDOBBUKEE B2 TCWDHTOTHAH. £z, c THiEDRTD F.

DEBENEZ LD, ARBFFETIE, B0 Lo WA EE (UF>6%) <o [E O fil
DHIRLS ﬁﬁ#ﬂmwﬁﬂ4m>w%)f OIHEARD L. T7ebb, FiEOK
[ O 2R T 5 2 & C, B LZEICLEERGRE DOFEL L ARG I T D E L7
\Lwﬁimé@ﬁfﬂﬁﬁfééﬁ RO R éotmlwﬁ&%miﬁ@
GKLORENRMETH D,

M Ebs) TIXZ DX 5 BP0 BT /. Lo L, =HlEHERER & —m
ﬁ&ﬁﬁ%f%&_@mﬂkésﬂﬁﬁhmﬁﬁDf%%¢wmaem&macﬁu
ZHHEAERER D=90%, ¢#=33.2°, ¢’=15.5kPa Tgni¥/hE 0.

ZOMIEA 2 Y T BEERE B 2 b, — AR CTlEea il RIS L Tuv
LAREMENH 5. RBRORSESC B BRiE R & Oxtten D, ZhE 3°RE, 5
WE0~5 L LTWE Y. 207w, MBEFEBITEREOMRE - 2T — N&48E LI
DD ERD D

2. 5. 3 mItpEtE Lot

A2 Y TIZHONWT TS /L) LW A= ) 7R, FAEXIZLVEHI R
FREAI YT EENLRIOEEYM TH BB A2 ) 7 OMERNREWCIESL, £
NENO ERE A RNR LT,

ABR O RFFL, ARSCFEMNEORE D BAERENG, WERHEZERLET 510
KONDOFERH D &B 7. MUK, VY & UM 30AE0 b 0R R 2
72, NFHTHOREREBVWAH D EB LT,

L2rL7e s, A2 TI3a A MR IC K 2 W <O ORBIERD Hivd b

D, WTR G IEARMZAEIL R, T LA RO BRI H 2R 2G5
ZEnbhrot.

22 Y TITEREEE CRIEE AR, B8, TR FOBEEREY) DOUWT L,
BERPRHZITE <, @AM, TEMEME, AWITRE OWT I OMImE D & & BB &[4
HDHWTENLL EOKE - PR Z R~ T, F=9~17%&/hS <, KIRIE I ikh
ERAERT, FIEORBEDE (De=90%) TH L9252 & T, A0l NN D2 H)
Tt TR L CHIL FEOERITE L RN EFRITE D, —HE AWREERO
FERMND G De=85%T, ¢=38~40°, c=8~22kPa &, ANTORENEA L, WHEAH
MO ClLME (FEWILADMEI DX 533)) L L THRRsEL2H/T 5.
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INHDOT ENG, FEE/KBIZESZ MR FESLFIRIC LV FEDEO Hivd 2
E RIS, BEAMELE LComMANRETHD.

—J5, BHEOWHEEO TPt RESERLEAN 255, —2I, HOFREE
BN 1.0g/em’ itk L/ E W &, b O —DITRLFRERHER B (&0 b T
IZBNWT) 2R THS.

ERENE D @O EL OGS, BIGICTRB W CTHTE OHEE O THREDE O TH, MEORL
E%ﬁﬁﬁ&ﬁ@%ﬂkﬁ&ét , FER, FTE ORI D E A ji eI R REIZ K
R FEOMRERTEN B LI=FR N H 5. Lin-> T, AMEEE LM & LTH
M 2B, Wii%@@@&ﬁ&%%ﬁ%&m#ét (2, Hi ORI B 27
PRS- TH e U, 5208, M DIZHW D B TR O & 2 ORERA U 29k
fiED Em%%mbf,ﬁl@ﬁﬁ®ﬁ&%m@é%%ﬁ%é.

FTo, KBTI Fe Dy 15%% B 2 5B CEARBRED 10'Tm/s DA —F —ZIR L,
HERKIRRE L 72D T Lo Te. ZAUTRLFERE OSBRI S 4L, K0 Rttt
MEVIREE ThE LANEA 2356, B TSR, HUTKOFAIZ X D RBKEDIAE 7
& PEKEFERT R E 72D 2 L2 RIB LTS, S5, e LTHRE KL K

G E ERS>TWD T2, Jii TROEKLOEINEEL <, o, FIEDKEE D
V&ﬁf%%@f%ﬁ%%Aﬁ%é

i TR OEKEEDOFHIKIL, Bz o) 7o ERE KA i a K ek U CRzgdl
Tholedh, BAREGKLEOENMEAA2Y T LT L RLT, KiEORFOE KL ZHH
T HXENFRETH D, Fiz, B L) OBREKIL LB THY, RTED
RFAREBEZ BND. EHIZ, 2 A MNETHERH LD, MERBLZHNETLHDT
F72 <, BAKEOFBEZHNET LA MRMDOHELH 5.

WP LR LIS L W THEOBY AR HESLCTFIEARET 2 2 ENEETH S, %
VVRBED R 2 ) 7 25 ET 256 OMEH UE S & EEHEODICHWDEED N7 7

ABEVT 4 —%FER LT BT, FFEDIC & DR O & 2 Ofl5A U 2 i
DAL ZARE L, ki iz T OMZE L-ME D EEEORENANTH D, i TH

ZBIT 5 H 2 OEKIEEROHIE L JFETERENEETHD.

Iz, TELEP) 20 TR %.

TEFEITHE +C Fed2% &/ &<, BB %ﬁws&lwfﬁftf‘ﬁiﬁ
HThdEF AR, —J, FEORES CEHEET 0y 42— FiE D2 &L 0 K
LB E 1.97g/em® & H3 T RE V. *ﬁﬁhﬁﬁﬁ@ﬁ%i,&i%%f,&ﬂﬂ
c=10kPa &, WHSHMDREEZAGTH. I HICAaY T EEST, MEOIZE HRIT
DRI E A E7R . ETe, BARRENT 10%m/s A — & —THEAMEICEILTWY

5. KORBIZEDILTEOFNEGIEL 1 %k T/ha <, Mt e LTHakEtts
BELTWD. WLammiE% AHE X0 IR, B TAEEIREEL < 2.

LI EDOEWNS, TEHwWEE OMENT, BB E L ComtErnEmicm <, kil
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KT R D & A3 K E OB A MU, fE T PRI BEE i I R 7= B 720,
—J7, Aa U T7TFETMEE L Co@EEIZENS OO, i LEFOE/KEOEISe, it
THEMR DIRE 72 D ONTHE T EIC EE D R4 L T O BIRERNH D = &
M3 DNo T,

2. 5. 4 JFALERER

(1) JFRACERER

BINE OMEIRZF D 72D, REEHRE EWEBEICL S LOBERRZIT- 7.

AR HL X ENRBREGUR OB B A TS Th b, MBRiEAR 2.17 1257, K
Xz TS 3RO & @OBEUE % JfFt L7-.

B 2. 18 [o R m I RAR KX 23, [HES) CIERE 1~2m HTic 2= ) 72355
9 5. SIEE Vs=120~160m/s T, HH N fH=2~5 [Fs=97.0N*1*] 30IZFHY L, #%
VIREETH 5. PALIFBERE T, BEE L XV 70 2. RE 2~3m TiT1% Vs=180~280m/s
T, B NE=7~30 Th 5. MEHR O L 725 Vs=300m/s O FiElE, %5 3
~4m I CTH 5.

BRGE ERBRAERIL, REOAa ) 7 L0 RHEREY TH HREIOREB T, &
K w=63.7%, TR p=1.033g/cm’, FEEEE pa=0.631g/cm®, O L W EL, &
T 0 N BRI T, w=45.3%, p=1.080g/cm?, ps=0.743g/cm® THDH. W1
H— D LI A_RIEFIN NS RBEE T, REIEE XV /I,

(2) FHli & BE

R EERROIEOR—V o 7R AR 2. 19 127

FRIRK Exfbb 92 &, @ SBEIE 1.5m THOfMT 25 A2 U 7 Vs=120~160m/s T
REREEZA L, HF~OEITNEN. Lo T, BEEBHIAMKX DR EHE 21
KITHEEZD.

TREE 2~6m OFEIL N ENIESL >, FRENEELWV. LaL, HEEMIE
%%mmm@iﬁﬁ%£3~%nﬁm:%b,mamﬁhmﬁﬂﬁmkﬂﬁfﬁé A
2 U 7 FALOBHTHTIRIREE LA Vs A L, MR, BERRIERI AN HEA TV A,

& 211 | 2B R akiR & R [ O sBRAE R 2 xf th 375 . JRALE O F KIS, BUBHORR
B, i ORI K 2 il B /K HIc s LI Ch 5. 3ROSR, o720
ICHRRICH D, — T, ENRABRITIBERE mm$9WCwm4mm Zx Ui ¢ &
. EHmE L THARE K REE /K X 0 imiEalc

ﬁ&%@%%m&i,ﬁl@ﬁﬁuiéﬁk%%%QL%ﬁfwéw.ﬁﬂ®ﬁ4
HOEND D, JRNLEOWIEE D, #E DRI X 2 R g 13X LT,
60 DRV, SR NEICEST 5.
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AFROIZLDICA Y T IR R EFEOMR LR D f e ME Th o Z L&k L
7o, ZOXDIZFALEDOKE D DR, OBENNISWZ EN, EOHRRK Lo TW
5. BIZIX, WHEREORG CAROBEAAIEERE L 11.77kN/m® & § 2382 L7 K& i)
BTHE, 2AaYTRBEREICL>TEIGIBEBEINDZ ENHER 5.

D REKIFERR
CIR—= UGB
AR ERGIE

« ;l,' '("\ ~ \' /\j7 ”-N“i ‘/ i >
N WSS . NI

X217

W KA

i mETXUEHY o

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 69 (n/sec)
o (m)
BHOEE A2

B 2.18 FRImPRARRX
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0 N & #h H Vs (m/s)
T T T x
pu |
: 1y 120~160
7
2 L
180~280
oM 5
o £
B r e
B 5
Y
5t w
gt 300~ =500
6 L

1070 20 30 40 50

B2.19 REBEIRERDOR— > 7KK

& 2,11 BUGE EERER & il 20 AR oD e e

Bl R Bk i [ o B R
B Gk LIS i 2 K H S ON I Vil s
w (%) pa (g/em’) Wopt (%0) Pamax (g/cm’)
AAEHD 63.7 0.631 49.5 1.001
AEH 453 0.743 48.0 1.051

2. 6 EXLI~EH

IR, HESLENIC LM EOWENZEIAL, S ICRE R84 RTT
FHEBHEM L2, —FHT, TNETLY HEEM THLELIE, TEOSHEECHEA
DRGMENS, MPERFEICHT 2R HADBENL T\, 2D, KEROHE
Bry N — 7 HREOREEK D720, TEK LT ICBW TR 22 4RI+ T
fEdtadoE L, etk A, BEEOBLE G, EROBEZEEIIN UK EoZR
PEREAED D Z & & Lz, REFTIE, B, B, HEROEHEZBE L TLEL
BETLHZEEZHEL TS, FRZ, MEEHOMERICK LT, +odikiiezm4
LS TAEE & NSO EDIC L DME TE2RHEE LT, L-Ub 1 EEE)Cx L CTLE
R T IUL, LoUL 2 HUBENC KT 0L EREZAM L TEIWVWELTWD., Zhid
INETORERE, L-yL 1 MEENCK L Ceett & AN HE S TR, L
ANV 2HE TR TP EE LT LTHREBIIRBEN Th o722 ENZEDOE RIT
H5D.
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2T, MR EEICE D, SGHUCEHE STV D ERE EORE & R
L7z, ENRABERZHAVCED RO EEHER 2. 12 18T,

HEICHW EEEEEL, BEMicAa ) T EHWS O CASEL TH 5. [E+
Wbl #5500 CASE2 TH 5. '8 LW TiE—mEABORBRMEL HW %
H D% CASE2-1 & L, =#lEfMRBEZ A5 b D% CASE2-2 & L7z,

BEE T oL, 22U 7 O KRB R & R IEEOR REND,
y7=11kN/m?, ¢=38°L L, #iENEZZE L RWVERE L, FIEDOLRRALE T 2 RE %
W LT c— MR EZERT 23R E Lz, WREOZERITHFE Fs=1.20, HIER
Fs=1.00 & L7-.

2. 20 \ZEFIEH O P E K 2 R, B 2. 21 [IARHERTE TH .

JRAT R 2 S U 7= (4 T 00 B - S IR KT 12m Tdb 5. R I3 1
E TN Aa Y7 &z k4R (HEEY) SO - @) T, TALIZEE OBE +
WA 5. I HICEO MUZEFERIROHE L KILEHY (NfE=50) TH 5.
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DUNLY

X 2.20 Gt o

HERECY i

NfE =50

X221 FEAER X



F 213 ICREFERER & LTHIT Y B2 2% 4R, B 2.22 13 CASEL Hl
BHOHEERTH 5. B 2.23 BFTEDLLEATIE SE I LB HE T
O EHEHAE OBE FHOMATETH D (c— gBIURE) . ARICIZ—FH A MR £
HRGE LT AT Y T OMEER (438°, c=8kPa) &7 1wy b LTz

&2.12 o HEER

fili AL HiE E AL y (KN/m?*) #(°) ¢ (kN/nf)
2ay7y CASEl 11 38 8
CASE2-1 20 37 10
K=
CASE2-2 20 33 15
CASE1 thE=EF | 51, 8788358085058

19

;m— —
229 G
13
-20.0 0.0 20.0 40.0
(2.22 9N~ EVEIC X AL EEEREE [CASE] - HIFER
F2.13 [T R0 R/ N2
. I/ NZAEER Fs
1 AR M %% -
i HE R
Aal7T CASE1 2.11 1.63
CASE2-1 1.80 1.41
& HOB |
CASE2-2 1.81 1.43

sk EREKEERE kyo=0.10 (L~ 1 HuESE) / HFER| - 11 FE)



25.0 T
B
CASE1

200 -

150 -
(@]
R = -
fu —o— # B (Fs=1.20)
* 10.0 | —u— Hb B B (Fs=1.00)
50 |
0.0
0.00 020 040 0.60 080 1.00
tandg
300 Bt
CASE2-1
250 ——
20.0
Q
R e —
jjn 150 —o— T IFf (Fs=1.20)
e —m— b = B (Fs=1.00)
10.0 —h— AT BB
A
5.0
0.0

000 010 020 030 040 050 060 070 080 090
tand

B2.23 FREORAS AT 5 T o ghIRR
KEARORE, A2 TR THEB AV EEEROPR b IEO % e
W B ARETILELE FICH Y OBO A=) TR0, BE S0
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PART 1L
MINOR AIRCRAFT COMPANIES

HANDA

The Manda undergrowml plont of the Sumitons
Co. was 0 part of the wetwork of undergronud
plante sonthwest of Teu (40 milex southwesr of
Nagoya) to serve the Teu Xaval Avsenal (g 161,

This plant was sfmflar, bt supervior . the
sl plant of itsubishi which adjoined it. The
tunmels were enlarvped out of tunnels which had

leen dug previowsly to fivnish sand for alnnsves, .
l"requeni_xll[:rlng_ cement epeny on e wnlls, -

an orensivn e pemwte the weater, EPholography
4-31.) :
There were 1o rail commupicntion {nimels ns

at ATixai and the owchines were” fitoveld T by
lnd,

Bnlarging of tunnels hegan in Mareh 1945 -mnd
conpletiop was planned for September.  OF a

planned 4,508 employeex nnd (H0 aiaehine Fonlw,
TIA cuployees it 371 machines were nt worl,

drip gaords over the machines. conerete floors,
sloping levels, and drtivage patters were char-
acrerintics af this plant. Dumping was necessary -

audn . wis (o produce propeller party,  Phe
Hant wos 30 operation but only o few flarts hid
been finishid

5o

@)
‘4

NS e
"‘"{S.-'.}"

A
X

Y

\

SUMITOMO UNDERGROUND PLANT AT HANDA, TSU CITY

X 3.3 “EHHTTHOMER LGk 1

MEACEHM T TIHE, & HED 40 ~ A LEEE, HEHICHY, WET 5 A E T
EEHIT, BEEE TR e T A N TS0 Tho7z. #F LXK, 7o
THNESWEIFA CTH -T2 bDEIBEL T, BF S, b RAWNITIEE < OF:
Nd- T, BEMIZIZE A Y RBMRMT B4, 27 U — FORIZERIE ST HIE,

KFERIIEDBN DR B o7z, GIPNITERI L, HEKIED B S0, PR 7HRRE I
TWe., AJFLGEERY, WuEne <, BmOBIMIANTE 7. 194543 HIZ
TEHENPBEN, FE I HNERTEL 72, HUIE 4,500 AOREEE L 640 5D T
ERE A N T e X O A EET DETHE CTh o722y, FEBRIE, 725 AOWEHEER
& 271 BO TR A PEICIESRE L7220 T, DT O LIVEETE R o7, |

194543 AND 7 A2/ CTTRIOEZETERSH Y, 6 A IZIXERE LGN BRI .
EREGE A, BORER ISR 7B 21TV, M TS E2E L7 52

BN}
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SNDGFTRE Y, HFIZITERE L7 BRI RO Hiv .

2006 4 7 ANZIZ-HHX OFEEHT, 1l & B — M3 E 30m, H#S 3m (2
D LT 5 (BE 3.3). BUGIIAEMICE & 8m TR Uik L7285 LWEEHT,
HEAKHIETHD Z L0, ANEWRIBPHTH-72Z ENZTORERKNTHD LEZ
SNTNDD.

SRR ORI 1L, 420 2% 3~5m & MRV IEICH Y, B 3.4 1R Tk
T, MR TIIZHOBEMOME D RAET 578, ERO—H LT 5L, 2D
AR Tl o 7.
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3. 4 HANEWLEBIROSA

(1) SRAmBHD4T

S P ML 320 125 5D BB 5 8 %

B 3.5 13 FAKBBAE > & —F (T2 P T 2L A U BRIRB O IFERE S &, I 978
R RN EBTHONNT, Lo FH T T & 2 BRI b D THS.

(2) 7 & BEHmiR

BRARIERIE 22 5 BT 20 RIS TRIEMIZMR 5. T b ORI &
D HRE S H, SUED b ERINE THEZ & LERIEZER 2 L0z, B 3.6 (S48  WhEkii
T ORI & 7~ 9

FARIRI LA S 1.5~4m THE 1.5-3m O b DONRHBE N, % < 13E S 2~3m, fE 2~2.5m
T 5. AT 1~4m ObDORLSLILD, 211 2-3m Th 5. B & i E|
BRSNS AT B 5 . A X BT 1om OIS A L, B A8
FTCiE, BT 2 BEE L 2 5B R S D

(3) ABEXBOLA

RS R VL BRE LK O Bt & OBk & 975 . Bl LR g e s & AT B
Bt G SR CHERE L 72 OB iF B L BB O THENICAHY L, FT 4R 4.642Ma
T, JBE 5~18m IZB k.5 2.

B 3. 7TICRT L OIC, ERFEHTITER @) MIZmho TRT B 20T
R, FHERNIALM & 2~5°TC, L FZICRERERE >V MNanntid b.

B k9 ERE K LK AN L ZR T < S0 A T D Hiso 2 RO ICERIBR Y ER D B, FF
JHIE K DA 600m XS ZHIZEEE T 5.

AN EWRIER O A1, FHIXOM, FUC<, A EEEmRIND, RBEVE
£ 0 W OFMERED 3409 5 B AT R0, FRIRFROHEREY T o 5 KIERE D
IR BT, FOFEENM SN TN D,

D OEHFEIXH G TR NS OO, FEKILIKIZOWTIE, B D53 % Oftxt
FEARGAEM S FRMUICTREY L7 =45, 2L, — koo b, &8 bFlmkz b Eic
EXLEHELTWS. F, ZOHEREE & LT 2 DOKIRIC X 2 MHi~DZRIN) 72
it FEHEEL TV D.

|
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AR BR D R

Z DD FLEBY

RiEMth & FIHmICAN-EHEE
19614 1R S
D 19825 RE
D 2003ERE

Q~0 : #HERTHIFE T (1992. 885 5)
O~D HHEFITIBARBEE (1992, 8B 5)
A HERINTWAHTIBHON

COOs ML T ISR (ERE)

cas?’

3.5 BRIEBRHL L PHHIX A E T (Y V%2 S EBITIEN)

3.6 AN E WERAEIR DA X



125 m)
3.00
B 1S E BRI R |

30.00

PAN
25.00] TKC A i kil

20.00

15. 00

M “,’ "l] o \\ % //
A | ac | gl s The
Aw ke as— _oanall
.’ g
2 o o ; o o o o o
i o S 8 3 g 2 & e S
(tEEF]
e X% CEEE [E # i€ &
wEx
5 it br:3 T T bk
_ EHEED ﬁéi dt
o 5T wh aE # T ac
i moE B W& L as
EE TS BEREHEREY BE L dsg
mREREH #Hx Tkc
HE =K Ry %m?;l% e L Tks
[ RE XN KE [ KK Ak
X 3.7 EKEHEHIZISIT D BN DA
3. 5 =|HNRBR

3. 5. 1 RBROBH

TEHEFT B A9 D Z 08 S W O MR T2rORE 2 K0 Stz 35720, A
alliR 2 S L7z

FREO@EY, FHEHTIISER 2B L CTHEORITHIR TH D, ZOBE, REICH
BT LHDEWZRE T~ 256 OMESHTEZRAT 0TS 5.

3. 5. 2 PRI EHBRTIE

AREBREUENT, BRIEREIH T, B OFE GREHRE) & TE (LK) 2 BRE T
U7, JRHENC &0 EERRR OB E WA HARIREE THLAN D 72 SHRIRICER I L 72 %
DEABILE L, ZNER PN E TN L D ICAREERC R CHMNCTEITRXIES
L, 2mm 525 W CHITERER L7 OB EELEHECTH 5.

BRI HE T THURBPRISBR O 51k L iR (2009) 253512, JIS Btk LY
JGS HIFKIHE L THhE L7-.
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3. 5. 3 YHEAHNE

x 31 IIMHERHBROBERTH 5.

KIETRHEREY) Tdo 5 L & 31T BRI T DB D 2.3~2.5g/cm’® T, #J 80% 3 E D/ X
VVKILATZ A (2.16g/em?) D72 5178 BsEx bt 97%LL EASKILAT T AT, kL
T OEREN 2.44g/cm’ &% T (EHHD 2.64g/cm?®) ITEHEA/NE W,

FARE K 34~49%C, BARE — A CKILKEHRIFL 1) 80~150% Nt~/ Ewv. L
59 CRILKEHRL L) 13AREF 15~40%, £aF0 30~50% T, EULEEIZ LD 6~30% & 13
HOE, ZIRLHT1X20~70%TH 2D . ZNEITZNG LHTITHRIOROKRE L,
LB O T,

& 3.8 | ZIRELAE ORI TH 5. MR EF R F=89%T, KuBmni L
FCHD. WiEbOT N 11%T, BETIFE AL ER. WERH U~6.9 & hikri%
Thb.

TRVEFR AL « BPER I NP ©, FEEPETH D,

AEEELBUEHI ML 1.03~1.21 (F) 1.12) & R&E L, BBEE 1.59~1.71g/em’® (F
¥J1.65g/cm®) ThHD.

3.1 WPl 5

BRI ECTERES
TRIFEEE ps(g/em’) 2.407~2.487 (2.440)
FHARE KL wa (%) 34.3~48.7  (41.0)
oy (%) 0.0~0.3 (0.0)
5y (%) 24274 (11.4)
IV NGy (%) 65.5~84.5  (77.0)
L EE R 5 (%) 7.1~17.3 (11.5)

RIS EAHR Fo (%) | 72.6~973  (88.6)
X RHKIEE Dinax (mm) 0.85~4.75

¥ % R U 5.0~13.0 (6.9)
_ TRPERS we (%) NP
I RT L — ,
FAVEFR S we (%) NP

X () PITFRIME
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0. 001 0. 01 0.1 1 10 100

FIE (mm)

(3.8 Rt (FIHRIE)

3. 5. 4 JIFHME

(1) HHRE DR

AERIT A-a BB KOV A-c 1EIC T L=,

£ 3.2 IR A2 E L. B 3.9 ITKEE D HhfR 2 R~

i [ D B AR XA 70 & — 7 S BLAL, e RFLEREE 1.09~1.20g/cm?,  Hrii & /K b
32.6~39.9% T, HIRE/KEL 34~49%I25F L, oRouztgqAlicd 5.

RERIE CTHE TR 2 FE O HBRAE O N, K3.9 TAalk (HIRIEIC XY %EfHL
TRl —3BH A4 0 IR LE) 13 A-c 15 (TR 70 3B 2 FOVATE O & /K LIS FRsE L
TZbOEMER) X0 ELch D, BREBEEEIL A-alED, Bl KT A-c 1B,
FNENREVHNICHD. LT EREE RIS K DREE DR DR T&
5.

X 3.9 ICIT I KRB E CERIE) @ 90% %~ Lz, B4 e L TR 50% L 0 /h &
WEKEETREDE DL, BB ELZ 0% LOREEDOE LS. £, &3.2I1ZRT
E 1T, pamax D 90% & 72 2 WEMRER FE 2 7k B 7K EE wopoowl L, W70 BIRE KL LD
K&, BREKELTHLTX 5.

L &3 IZRL 7D Lo WO E = C, BRI EE LW ERET D HEkDH
HE T2 OHMED SRR LIS SN 5202022 LR &b & [RIRRIC KL T T A THERR
INDT0D, FEEOBITHEERERZ U CHRf[E D JEE D 7o W 70 3082 FEAR I TRk o
BB L.

3. 10 (ZHE[E DR ORIRNIFEAR 2~ d. T’ 3.3 IR EREZ RS, FHOE D
1%, EXEHRFEREGUEHE A-a 15, M TRFERBGRBHT A-c 6% AW .
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BN ERPIIREE DI K0 RL T 3HT 5 . MR & R LB AF=6.1% (F¥E)
T, WL A b 5. B 310 THREE D% ORISR (b TRAERER) 2358
ORI L, FEf~ZAT A RLTWDEDNLL 5D,

3.2 il ORISR

= e = . . pdmaxOD
AN | & S
IR B | ek | akm | 0o
- ZS . . O =7 &7
ABHE = kiR 15 5K
EH_JE ;H‘;ﬁ P dmax Wopt Wn
Wopt90%
(g/em’) (%) (%)
(%)
A-a 1.178 35.0 41.0 50.2
1 it TR
A-c 1.126 37.8 41.0 51.8
2 A-a 1.166 32.6 34.3 48.0
3 1.094 38.5 48.7 52.8
4 o 1.140 37.8 41.0 52.0
R A
5 A-c 1.092 39.9 44.6 53.1
6 1.162 36.5 38.2 49.3
7 1.204 34.9 38.9 47.1
1.30 ‘ —
1.20 + i
o O SRRE
8
< 110 | |
Q
1 Pamnd0%=1.031 |
{%ﬂ __________________
B 1.00
o
0.90 |
0. 80 L L L 1 ' 1 L L L 1 L L L L

0 10 20 30 40 5 60 70 80
aKE w (%)

3.9 il o i
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100

80 |
8
B 60 |
R
IIIIEI HEEHRERES (k]
20| o BEBEREY SEDHE]
EE!! - ETEREEE (k]
<0 | o FETERERERE [MEDR]
0 l l\\l\\\ L T I T | L N | L Ll L L
0. 001 0.01 0.1 1 10 100

FIE (mm)

3.10 R sy (RIHIREEE — 5 o0 1)

3.3 i ORTEE ORLEERHE

TANE S IR VA i oD 4
B 5 (%) 0.0~0.3 (0.0) 0.0~0.0 (0.0)
w5 (%) 2.4~27.4 (11.4) 0.4~11.7 (5.3)
VR (%) 65.5~84.5  (77.0) 72.7~93.5  (84.6)
5 (%) 7.1~17.3 (11.5) 6.1~22.5 (10.0)
MRS & A 3R Fe (%) 72.6~97.3  (88.6) 88.3~99.6  (94.7)
¥y % R U 5.0~13.0 (6.9) 3.1~10.0 (3.8)
(2) FAKMHE

B ARBREUT— A 7222 L R LRI T 107 m/s A —& —T, Hii[E D RS HE3I2E
VWS D, HEREKTHD.

& 3.4 KiEE O LD F ARG R

AR5 i E D De (%) [ oD e BRI ks (m/s)
ZEIKAL 85 IR K 5.10x107
YAV A 90 H ARG K 1.25%107
R IRNL 90 I K 3.18x107
ZEKAL 95 R K 1.90x107

(3) JEMEReE
HARG /KL T, HWRNEBREE D 90% & 72 HHAEMA (B 60mm, & S 20mm) % 1E
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L, EBET 4.9~1,774kPa D 9 BPE THifmr L TIEFRBR AL L7z, ZORE, fiE o=
INX =L DB MR LT,

JEAEFEEL C=0.14~0.18 T, —MXAI72ks LOEMEFEEL 0.5~1.5V 2t~/ hs <, F£7z,
FEX LR YBE.

B 3. 11 1% e-logp BRI TH 5. G T 650~780kPa 13T T RRARIS T2 AR 3
% K95 72 e-logp HIFROITNNFRD HIVDH. T AUTRL TN ZE L < BT 205 718 %
L, FAROBENLLTTROOLIND. LETIE 1,000kPa (1T TAE L, K123
BRI RTINS W ERH D 19,

1.50

1.40

1.30 ¢

1.20 ¢

L e

Lo | [oHEDE A
| o @EHH E

0.90 L
1 10 100 1,000 10,000
EZIA p (kPa)
3.11  e-logp BEfRIX

(4) ¥ AMTHFME

1) EREYTREE

& 3.5 10— EfEABr & N ¥ —BFE (BE) ilBRFE R A9, & 3.6 1 il £
B (CUB) fEEZ/R~7. R 3 TICAEFURRED —“HlEHERER (CU) MHEERT.
PEARITER Sem, @& 10em (2 Lz, RBELREHE, 7 v v 7 R0k K
Vw—, UA¥—V—, BEFA7%%HNTRI) I 7 UK AERI L. 8BELE
BHIMLBEIZIE UMAKESE LT, 3 BIZHITTE—/V RIZEAL, WEYY v FZHW
THIIZHKE DB D7z, — i EAEUR & BE 3R E O FE D & 85, 90, 95% CZA LS
o, ZHhERERERIT D=90% & L, ARG K CHREE D 72308 & mE K w=48.0%
(ZFHEE U723 IR 2 HEB L7z, w=48.0%I% pamax @ 90% & 72 D WL B FE D& /K
(RiEf) Thsd. HEEE ENEIUEREIST) 50, 100, 200kPa TIRFEZEALAMN AT
L FE THEEIE%IZ, CUB BRITOT HEE 0.05%/min, CU sBRITOT Al
1.00%/min T B & ifir L7z,
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ZNG

— B EHE R S ¢u=0.2~3.4MPa TCHii
TR

FINERPIT EHARIRAET N fH 50 DL EZ&7RT.
0%) % qu=25kPa THKINHE

HHD, Eo O NREV. BN (D=9
L</hEV.
3 N2 1FEHMEIS ST oL EAONT Fr g0 & DEMRXITH 5

1%, BELB K ONREL, WTNBIZERRBETH S.
— 7 3 THIBR T, FEﬁUfJ%EHﬂﬁ’*? IREIBVDDH D, BEEIZED ETOHMOT

TR T D EREIS T OB VT BRIRREBICB T2 A T —y g VIR A EIT TS
x£72,K3.13 i;@ﬁi@ﬁf“@'ﬁbf:ﬁ#%ﬁ%i; ES WY 7 v a L OEBTH 5.
so & q ORIZHEI% ORIFRMEI mh&bm%ﬁ“ qIZHLT, 7 arTidRtrr

T—va R R OERIEIC LD ENRE N LR END.

. T CHIIRIEEFE pa & FIFRLEL e
— 75T, AHEL TITMEERF O v

HaakBr b BE aRBRfS 5

3.5 —iE
e — Bl A TR X . B AW AR R
Bk TRRE S PHHFE Vs (m/s)
qu (kPa) G (MPa)
EEZSINIE 228~3,409 120~488 25~437
D=85% 18.2 72.7 6.9
D=90% 25.3 76.1 8.3
D=95% 44 4 82.9 10.3
3.6 —HHEAERAER (CUB) #55%
B IR RE cen (kPa) feu (©) ¢ (kPa) ¢ (©)
99~221 43.2~57.2 103~233 44.1~54.9
H AR IRRE
(155) (52.0) (186) (51.6)
FIAE AR 2.5~16.8 35.0~37.8 8.7~16.3 37.6~39.0
HARE /K (9.8) (36.4) (12.1) (38.2)
FIAE AR
» 41.0 29.9 24.8 343
Ea K T R
3.7 —HEhTAEAER (CU) A5E
?ﬁﬁﬁﬁéﬁktt WwWo (%) ﬁ@ﬂlg St (%) Ccu (kPa> ¢cu (O>
34.4 64 27.9 35.5
41.0 76 28.9 33.1
48.1 90 20.5 324
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[FARIZ, CUBRRERIC L D AWHRETX, HIRIRIET cou, ¢=100~200kPa, ¢, ¢ =
40~50°T, FHARIZ BHE 5. —77, BEGRUE (B ARG KEL, De=90%) 1%, ca=10kPa,
Po=36°, =12 kPa, #=38° (TN HEHHE) T, ca, CHRRELD 1/10 LT, deu,
GBS LOME LIS 5. 22T, EE/KMICHE L miaatehx, ARE
KEETHREDE O TARED & DI, dou, #7551 FIRRERTTLHDITHKL, cou, B

LA Bl L <

WD,

COZEABITH b, R K DR EROZ L,

b, EEISTE < 12 21F ERLFEASIEINL, gDIKT & BT OXEE RSy DI

Mz & 7- 54 H5

62T D (K314 BHR).

3.15 (TR K 9 ITARBIRN TG D B D RF O B K D3 i 2 /K Ee s BN 5 12
NG 1 TNEL, caulTDDE—7 ZR LTERICRMITIE T 5.

ZHIEY 7 va N & D BRI R OERE ) O¥EINT D BT OREAE )84 Tz
D&, BREDEMPAHY 7 va UHPMET L, ZIUTIE C TR ORAEDIMET L
7ZbDT, AL LEFCNFERZEIHTHS.

LT CIREBOE S KL ETYH 7 v a URFET S22 ERNHbNY, ZREWL

[EEROEMIZH 5.
' OR-.. -
— B RIREL o, e,
...... Sk & O°°°ooo...3586
400} s mE || R S sossmrree I
— St RIBEL P
(=W
R A B He #E <
4 . vy —20r
B’ EF 1 €=0.973,5=27.9% AY
- AkF2 1 e=1.132,5=76.2% m
3 N .
2 200f & b e
s | T
- = o BB RBME e,
R _ol osteima T, y
""""""""""""" o HH2 FEEL
........ O t#2 18l
-.---'r"""""‘l'. ! | ! ! !
0O 2 4 6 0 20 40 60
U9 H,5,(%) B [ 4% 18, (min)
3.12 JEMEIE 1 o& HOT Fr ea & DEAFRIX 3.13  WpfHfRE & g7 v v
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BB L2 VA

chﬁw

B4 3. 14 RKi-HAelC 1 2 M s MR D 254 20

30.0 w w w 36.0

21.5 | 1 35.0
= ~
E ~
2950 | 1340
5 S

225 | o ce(kPa) 1330

o a(®)
20.0 : : : 32.0
20 30 40 50 60
wy (%)

B 3.15 FBRATE KL & A MR DRIMR (REafn CU #ER)

£ 3.8 1T EEE 2 CTHE LI-kiE OB E CUB RERFERTHD. WP b kilE

DRV F—NREL 70D ERFRREDIEE U, SRR L ORR & i & 7K o
KT, 720 ONTHREEEREER DO ZAIZHE O WNERERERA DR T & REAE JIH N0 Bl H3 e
Enb.
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3.8  FEEO T R F—DENT L D ERERSE R OFEE

B 5 4 5 7
R A-c E-c A E-c A E-c
pame (gfom®) | 1140 | 1217 | 1.092 | 1.166 | 1204 | 1282
Wopt (%) 37.8 25.1 399 30.0 349 25.6
ca (kPa) 2.46 34.2 7.54 50.6 12.5 314
Geu (°) 359 319 35.0 30.9 37.8 37.3
¢ (kPa) 10.1 20.5 8.73 47.8 13.2 329
¢ (°) 37.6 38.5 379 33.1 39.0 379

2) ¥ ABTEELREL
ABELIRIE DIL B DX OB L7256 OB FOERK, I HICHANIITEA
¥ MU LIZBR O L & BE sUBRIC & 0 AHE L 7-.
B AWTPELREL (G, Gun) 1, TIE U7 B AU R (W, Vin) 2B (3.1)
BLORK 3.2) #HWTHEHTT 5.
Gw=pi* V> (po: T OWRIHE ) Q.1
Grn=p:* V2 (po: T OWRIHE ) (3.2)
— i EAERRER & BE BRBRIL, ol S /KIS LR EHC e A FEIRIILEAEL
TeEIR 2 WV FERE L7, B L ORGSR, EIRIERIR: DOE K 2 feii 5 7K b
wopt & 725 K OITHKIES L7calBHe, @AV F7 o FeEA My LIEEFEE A
v BREZFTEDIRMETIZ/RD XHICRET 26D TH D, HaIR/ERIF AT HEELR
BE& [T, WM L pa X 0.9pamax & LTZ.

a) REBIORREBIC L DHH:E

B 3. 16 (X —Mh/ =R S qu & T AMHMERE G O TH S, 22T, #ill, ~k
LD qu & G OEABERZENEN—RIITH 5.

B3 AT IZFN NI LB, SbiceA L kBT OLF, BLEED) ©
SEEE R p* & AWITHRMELR I Gu/Gu DREfRTH 5. K, B RITo=0=
0 DIRRBART. Z 2T, BB TIERHBRL e OZ{RITKRE VTRV DD, e DiE
WIZE D G ~DFEEEY R 72012, Shibuya and Tanaka® 73222 U 7= R LB
fAey=e> T G #EHL L. B 3. 18 ICTNFRAREIE L BEB L O®R -0
Gu/e' & Gw/e'® DR Z /RS, £/, B3 N19IZTNENARBEILEBILB L O%E 1
DGEpPDOEFRTHD.
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1000 ¢

©
4
_ s
S 100 ¢ o 7
O - /
& /
b 7
Gl o
i
%
210} o
gt E A0 o TREL

A HBEL Dc=85%
O #8EL Dc=90%
O #BEL Dc=95%

0.01 0.1 1 10
—EEHEE S g, (MPa)

3.16 qu& G DBEHRK

B 3. 17 (b) CH@ELFEHIE A 2R E p okt L, ko=0.5 T Gw/Gw=1.3, ko=1.0 T
Gu/Gw=1.5 & G > G BMRIZH D, Gu/Gu 1T B EO R FMEEZT T LE 2 510, Z
D K5 7p TAEE DR APEZ SO U7 MR D B ML, RSk Ak
JKT, ZOFEN 3 EFEE L 255N H 3. B 3.17() ok B LHREET, #ili
BHZR LT Gu/Gwn 28 0.1 FREER & <, EBGHEDNBR SN DEMIZH D .

—7J7, B 3.17(a) OARBEL TIH A 2R E p’=0~100kPa T Gu/Gw=1.4~1.5, 100
<p’=400kPa T Gu/Gwnw=1.0 Z7~5 L, p=100kPa % B\ &2 LN BTV D,
ZOEIEE 3.18() b FEAET, B 3.18 () DEELFECE 3.18(c) D B + T,
Gu/e'® & Gule' DBIRN—FMTH L DKL, —EEEBAT- G TRGVENHEIK
T 5. IHICE 3.19(a) TiX, p=100kPa F TIFH R EHEMIZLE D Gl DEALNIT &
A E7R ARITAKET, T, 100<p’=400kPa TlE 2 ADPFrHMTHER SN DA
V=T ETNAD LD REbZERT. N BNE Gle'® & p> OBIFRITIG IR k4
BHZ X G 9 EMR (AEL n=0.4~0.5) TIflahd & LTW5. B3.19(b) DEELIZZ D
BAGRIZHE 9 23, AIRELTIXERZ Y, WMAENRH D —EOFRPHTHIML TH Gle!’ 124
fEA T2 MEmE, B3.19() 0B LRI T, LV THS.

T, BARRETRD LN B (Gw/GniE) 1E, A X OSEREED B
HTX 5.

RN ERPILME T U7 KPR 23K TRIC & o T ~SBIRAICE T LHERE L 7= 2 & 8
HEE V3 TRY, HEREEEIC I 2B FEORIAN ZNEEMTH. %0, FHRD)
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RITMED B A T — 3 3 ORI - ORS A L2 HERE T C, 372D B AT
B LEEEZ2OND., —F, ZROoFRRITMREOHKRICLVEEL, RGNk
PEET 5. B 3.19(a) D Gle'> —p’ BATRIZ AL 5 AL 5 o ME 2R 2B I TS TN -
TEAVT =2 a VOBRECHIEITETT 200, ZHONREEIZITAELT, KT
T 5 L0 JRE G Oy A I S EIE L B oD, R TIER O
BT HNT, ZOZIZARKREBOFETH LS. LnLaenrns, B 3.19(c) DR
T Gl —p BURITFHRIEDINZXT L Gle'® 121F & A EELD 72 WA H D,
HRKEED b D & XA H 5. Fiz, WFRIEOHKRIC LD BREICZEE L T
W5, HIRIREEDASA Y =7 E7 00 19 BREHERI 2 0%, XV BEZRAIZY RS
DIRBLEWLZ D EHTE S,

b) EA Y NERIAE L DBk

HARIRIED RN E WP T, B AL FAR Y ROREICFE D BRI+ OBE L T L
IVTORE, T 7eb bR ORI X DHEMRENRRD LN D3, 2o dE
RFRICAECTEE A VT —2a v ThbD. ZhicxiL, EA Y MERMLTAL
HINZE AT —va MR THE ((BFRE AT —ay) OBER~T-.

ZIT, WEE AT = a e, EIMERS D WITEVEREOFRIERIZ X
DAEUCTRFRIORE I B AT —3 3 T, ARIEFEICK L TEERZRWNE D
ZEW, LB A T =Y ardlE, AV KRB LEOL O RATHREA LT —
T a T, REICRH L TEIDNEL DD EERTE D,

AV MRR T, BINEE 4~16% CEL S, BAEFEL 47 (D7 A M%E#=E
4, @6 HIHEE#AER, 1| HARPEAE, 28 HMEEIEL, @7 HEEEEAE, 21
HREKkFEAE) &L, BRBREFICANY =— g U2 ET.

X 3.20 (2& A > hESINER E —EhERETR S OBIREZ /RS, B 3. 21 1X[FEFE o £
iR S & W AR DB TH 5.

AEROFER, 1BEL qu=25kPa IZxF L C, R L TITH/MNAINE 4% 0 7 HEA THBW
TH qu=200~300kPa (Z M SSHRENFIHL L2, 2t k& Bhiva® A PRV R
WL DREE ST EA T —a VIR THD. £, B3.21 06 qu & G I3,
B b OFEFESCTINFE L OMERIZ L 69, G=500~540 gy DFFE T TE 5.

AV MEAW TR ROMIICL T, ¥ o ZiM R8T EMERE (Eq) =
1,800 DEAMR BN HE I N TWD. 22T, EHME =0.5) 2 KET %G, E=3G T,
B3R OBRICH S .

—J5, B3.16 DL IICHRIRED G & qu DBIMRITIFFIE T, LFC L2tk &Rz
D, HEITIHA TRV, L L s, HRIREBO L OITHER Iz~ [ CEAW
BPEARE G loxt LT L RE RIEMIREE kST 5. ©F 0, ARRETCITEAWIC
KT HEROBIER L ET 254, R LICHSR, X0 RS REMERE IS
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HESVHAZHZ ENTED., RICHIPERZETEMT S & qu=G/130 OBREKRT, %R

+ DFR%E 500~540 (2% L 4 {5 LA EOfE 2R,

NN ERARE TOHF LV DR

% (Ffiamt) 2683, MENEALT—a v ORTHL EF 2 5.

B B A A A
1.5 oae A 1.5¢ A

X b3

L B ° L4 °
T 1 o o A S 1
g T 19 |

05/ e K=05 05/ o K=05
- A K=10 T - A K=10
X EEHE I x  EHE
O0 200 400 0o 200 400
T A EREp (kPa) EHH M RED (kPa)
(a) ANTEELFEF (b) FEELFEL
o A A A
L A
1.5)E oo
i )
g 1
Z
0_5: e K =05
- A K=10
I X EmHE
00 200 400
T H S EEp (kPa)

(c) A PhBEH - 28 HIRE
317 B AMrHPERREL Gun/Gun & A I RE p° D BfR
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400

G/e °(MPa)

200

T T T T T T T T T T T T T T T T T
- A
150}
s | i
A E L
T, 100f
. 1% o
o r A
® K=0.5 501 Lo ® K.=0.5
A K=10 - ° A K=10
x ME i x M
L L 1 0- Il Il Il Il Il Il Il Il 1 1 1 1 1 1
200 400 0 50 100 150
G,/e “(MPa) Gyle (MPa)
(a) AHEEELFEL (b) tEELHEE
[ T T T T T T T T T | T T T T T T I_
300} 4 -
= i ° 7
[a W) - i
2 . ° ]
T_ 200F A -
= T ® 1
) L J
- X 4
100} e K=05 -
i A K=10 7
I x JEiE |
0- 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 I-
0 100 200 300

Gyle >(MPa)
(c) BAY MR T - 28 HIREE
3.18 Guw/e'? & Gule'> DR
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-
o
)]
T

A BT R LG, /e | (kPa)

10101 162 10° 10101 162
FEHE M ERIEp (kPa) FEHE I ERE (kPa)
(a) AHEELFUEL (b) HEELFE

10" 10? 10
B IR IEp (kPa)
(c) BAY PR - 28 HIREE
3.19 Gwle'? & p DR (CRHEEL)
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1-6 T T T T T T T T T 1.8 T T T T T T T
o  7THEHEBHE o THEHBA
14- o pETmE+1AKDEE . 1 181 o eRmE+1AKDRRE . ]
1ol o 28HEFEL | 14 e:28BFHEL _
P 7TEEH+21BKPEE o . TEFEH+21BKPEE
£ £ 1.2t .
= . 1 =
S S 1
H 0.8f ° n E(V] o
pia ° @ 0.8f 1
¥ o6t : . | & ‘
H . H o.6r . -
+E+ [ [ ] +HBF
I 04 N 1 1 oat : ! * ]
H N
0.2+ o ° ¢ B 0.2+ s i
0 1 1 1 1 1 1 0 1 1 1 1 1 1 1
0 4 8 12 16 20 0 4 8 12 16 20
RINE(%) HRIE(%)
(a) TWW@ARNLVET L REA B (b) mFEA B
3.20 &AL MININER & —dhTHETR I
800 T T T T T T T T T T T T T T T 800 T T T T T T T T T T T T T T
i ) ] I ]
L s i , i
/ 7%
—~ I /' T ~~ '/ T
£ 600} o /e 1 £ e00t * ]
) L /s | 2 7 i
Lbho - o .«/ . QD? - /'/ -
% | . 8 | ,/ ]
B 2 BE R
4 400 © /e 1 34 400} 2 :
E& B // 7 EFE"{- i [ ] V'/ T
W o* G,=540q, 1 % T g G,=500g, 1
g 200 J 1 g 200¢ o 1
IS o2 1R S .
./'. 4 :. i
1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | 1 1 1 1
% 0.4 0.8 1.2 16 % 0.5 1 15
— B T #E5& X,9,(MPa) — B £ 4858 &,q,(MPa)

(a) @AV KFT o REA B
— B EHETR S & B A MRS

X 3. 21
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3) BhHYREE

Hifi [ D B De=90%\Z FFHE AR L 72 308 & FlWIRIR AL Rt 2 5~ 7

B 3.22 |% 100kPa DIERIS )2 M A 721, HHE 100kPa T O UIEHEK =aiEk
BROFERTH 5.

W HRIE DA=5% D RF O RIEL & MR UG I 02 X, — & O IS VAR
R LSS 1B DMEAIC 3 5. Ne=20 DA, #u UG/ RL20=0.179 %R
L, WRRIETREE I ZFEF I/ N E 0.

HIFARNLL R C, AN EHORELIE, HERRHRIRILIZ X 0 2R E U 5 AlRetEN &
AY

0.35

S | R\
a
s 0.25
2
R
.Ié'n
)
o 010 —
0.05 L
1 10 100 1000
BAEEE N,

B 3.22 #Vaik LS/ &R o Bk

(5) BRIR - BiE~Dm A & i T

RFEM 2R TH DBEH 0 — A7 EOKLIREHR 1%, 23K LIC X 5 HERK
TCThIZ 74T 4 —OREEVBNEEE 720, Ho, BLOEHENIKE L, BED
MRS & 72D 2 E R HIL TN D3,

ZOBEDNG, HBNEDEBRSHEES~HNDIGE O ZEIE CBR BRICLY
B L7z, WBRIZE-ciEE L, e /KT D95%I i O [E 8 725k & iV CBR %
HIE L TIEIE CBR kD 7=,

REROFER, BIE CBR=45.5%TC, {IEREOFEITED O AV BRIRCB AR O FLEE ({1
Ff/NEFEIZ BT D18 1E CBR) 2.5~10%LL L& 2T 5.

[ - 28WE TR AE L2 R EM & L CHHT 23560 TEX BN T, kLK
EoREME L GF 3 FREERR A T) D g E=400kPa 2 EH TN 5D.

& 3.9 1T THE IR D EITHEA R T 2 — U FRBOMER R TH D, ge 1T 7K AT
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ENRE—2 T, Z20%, SKBEIMCEYZFLRTT 52, HIARG KL TIXHEAEE
400kPa (Z%f L+ EA AT H. X7 N T v 7 ELTICE ¢.=1,200kPa M ETH
BN, GKEE50%E BN & THAMETH 5.

+&3.9 = — AEREGBRRR

w (%) pe (g/em?) pa (g/em?) S (%) g. (kPa)
31.1 1.363 1.039 56.7 9,992
34.0 1.417 1.058 63.8 13,120
39.5 1.484 1.064 75.0 14,190
44.1 1.534 1.065 83.8 9,104
49.5 1.576 1.054 92.5 1,166
54.6 1.545 0.999 92.9 111
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3. 5. 5 KT HEHMME

Lo TIE LR OBEN/ NS, FKICRHT 28 /S < BREEMEER 2 S Hl
BThHDH. HANEWHFERROREEZAT 5 LB X, ZORD B~ FAME % fER
L.

KT D BB AR 5 72, KiRZREEaE &RL A RB 2 T L7 7. Kz
T HRBR K DR ECTE L DEBROFR . ZORELZMHT-OTHS. £1-,
AR S B EIL T OR ML FN 2 72O KRR T ekl 2 L7z,

(1) KBREBEHBR

AR IR 2 KA, REBLZBIET 55 B Th 5. faRiTa &R
RED H ) E b0 B ARG /K s L UMl & 7K BE TR oD [E D 7258, S HICERESL ~ R
WERERE) M UFE Rk L2k (BR&EKEE) Tho.

BE 3.4 [ZFEAREOREZKRZLIZLDOTHS., BA LV T—va R iITLD,
Kigtz, 3 BEZRTH, KARZOFEEEZ & 8, KICKHT 2PN EZH LT
L2 Enbnd. —J, BEISITHHMAERTHL. Wb BARE KL T34,
B KT 4 3 RITITRBI IR - AR L, 0% 1 0RO T THELZ. EE 3.6
VBT K LK 8 TS AT D [EAS SV b OFREREREITH 5. HNEW &Rk
2% 2 B2 THRE AT/,

BEITIIANEWOKE L (FSINE 50kg/ m®) T, KRk S HERTHRERE
bid7e <, R Z ko 7.

ZOEIZ—HIEFS LEEAR &L, ZhztokEoGaTh, Ko7 5
PO, WM E LTHAAT 256, RERBERHDL Z Lhrbrol.

[(EEY Y K i ® & AR
K OWshilE KEF 206 E

KIZEA 22 A%

FEE3 4 BRREOHNEH
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K & ®#% R
ADNEE HREKI
kgt 04k

K & R & R
HDEH  mEEkE
K o'?}fﬁ,

KODAK Color Control Patches

KODAX Color Control Paiches

H R E K u KR TELF It 5 K B u KR TEL

RS &0 K &2 B & &R

1t E B amakls HHEG pEEkL
K 45

ki 37

KODAX Calor Control Paiches

AR E R
HIEE mESKE
ﬂi}%ﬂf 5 7%

KQDAK Color Control Patches

=3
= : v e

1

=

e

EEN=VINES

4 I 3 7K E 5551
BE 3.5 HNEWORMEGEIE

- NN Y
BV wnEnsH] AN T

Ak 2H#&

KODAK Color Control Patches KODAK Color Coniral Patches

I

HREKE KB B KAk e 2 R#
3.6 [EiE L o TR
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KEeaaby CERS N
BOEBE AL POEE ArEBEAY PLET
Ay bEnE 50k n KiEH 05 E LAy hifhE S50k /ol KR BHE

AL KR L KiEEE wAVMRET 5 H#&
BEE3T HNXHOEAL FEB+ (FINE 50kg/ m?)

(2) RiFHHRER
1) EBDBEB

EEEEHE T A D ERIEEE, T AR L T RS TIEZ RN 5. x5
P, 3. 23 OFFENEREIZXT L 45° F DOZERSAMEIHA TH 5.

KuEs S

o u .
E/@EL/ oA Y2 \75‘5 = N AL 7— S ((
fBREL O / /@Dﬁi 45 IQD&; 70 33 \\
o == 3 = =/
“’h B 7 BN w w2 S
" 44
1

3.23 AN ROPRIEIR BARPHED R L TiE X

ZOWE, RS TIHKR, 2N ERE L TR ToRETH B

FHEHIHL T ARALDME S, BRAIRII AR L Tuvan,

ARG T, MTEAKRHGEITEKL, Y— &2 RI7A4I12LT, BREAKLEL L
VI E KT De=90% 2/ OE D 5. BE Y SETH, W MORES T, #iFKIZ
L 2faF, HDHWIEIAIUTITVIRAE & 72 53,  FHEHLC I BRI 23 5% i~ L
TWD T, HFRERRCEN L & CHE T RN B L THER D b 28R~ 20> 5 {232
NIAET D, AT, MTFKDKBEAENKEE L THERT 5.
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ZEROED R LB RE DICANEWEEHT 258, 20X 5 2 FAKDRESR
KEEEIZK LT, AREWREDLDICEETHDD, Fiz, KEICK L TEDRE
DRIXV BRI ZRFET D ONEREET DM EN D -T2, DFED, BBEIEMIC K HkE
BROBFE L 2O, 720 WNIKORND TR KX TIRE S & Lifit )1 ORREET
H5D.

ZOX DI EHNG, R HERER E T 2B EEBER L, ABREELRIEL
FEhR L 7=,

2) HBERE

ARIBRGREHE, ML) 5 A 2R Fe=86% (V1) DA &bz vy, MiME 2 2k &+,
BEIDIREENDRRATSIREEZFHH L-. 72, B EZHW, L.

ARBRGUEHI B R E KL wa=34.3% & UTe. HolRis B & e KSR L pamax @ 90% & 72
% pd 90=1.05 g/em® & L7256, BIMEEE p=141g/cm® L7025, Z OIBEEEIZHE %2
i E OFHE LIz b D2kt A &35, BB AT L, THEI 95%, 90%, 80%IZiE
% B 2 U7l 2 £ 2 nalik B, &k C, EID &9 5.

3) MEpERE
B U TR TV RO B E £ B 3.8 1R B 3. 24 IR OB % &
T

H @K
BEK{I S s EIKE
HEK/ NIV, Enst
JAVIA INwi
FEHEt
TyyaDvigF TyyaDVHF [ LFal—F—
EMBT5um) A5 T
EEHPD'J/)IJ/Wj IS
2222235 = TR :’\le/\y-'j__
HER 1A -
== e LFalL—4-—
I ATy IR TS2F v IH
x2y1ys RUABRF v T PCABRFrvT

3.24 RiFiHEER LE O
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arJLyy—
#NHNLTERZE
5z2Kk82%

| 5500
v ¢5¢m, L=20cm

; KEEHZ

ki T7HEE0 %84 7
#oko _ e
z7ix20 | BBitE | o

¢5cm, L—=20cm {

BE 3.8 Kiimtalhy sl

4) RERIFIE

ARRIIKRESKROFIATH 5.

HONUOXMG LD EEEZIE L ET, N S0mm, £ 10~20cm, ZHE
392.7cm® OME CTiEWRT 7 UV VEIE DRI~ 6 JBIZ/oT ThiOE 7208 5k &
A 5. Wiz, ALY A2y R T E@mL, a7 Ly —THEL,
L ¥ a L= —TERILEN 2 Bb S, KEEATD., KAMUITA ALY 4 —(C
LK EEZRET S.

BRI 2 /K 23 iR - 2 BR o0 ok 7 O 2% 80, BERARIR R T Ot HR I % feRE
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THLDOTHD. FEARL, KEZHRLIIEKSE, EOREOEI/KAE TR+ 25
HUBEICE 2005 E L, HEMEROBEIRN 281223 5.
HNEWORBROFNEE HiLL, LLTOmEmY TH5H.
MR 25 2 | IR B 0 i L 7228 BREHR: 20em & 72 2 X 9 (SRR A 55D,
i & 75um DA CEET 5.
M 5 2 g e KA 2o oD TR &l 7= L7214, Wid
- HERASALTEZBAL, KERCSAIZEIVIIEL,
Bl PR 2 RS 5.
- NEARRETHE L, M¥aOENGFTNRELL 8D 2 L 2R T 5.
- HEKRANLVT EBR L CEAKL, e R ST,
c BHKENGSE L TR N L, RN BEET 2 EhE B, &E
HEETCOKREEZNET 5.
- MEY > FIX, EEURICE(ER BN D KIEE Rt 5729, HHH7KE 0.5ml/min
A ITHLIZ 20kPa (ZKEEZE 2m), 0.5ml/min UA_EC 10kPa (KEHZE Im) & L7-.
- BIENBPEORFIERIY, KEOK/NMZLY, #EHA T304, RAEEB, Rk
C, REIDTISHThHD.

bl F v v T2 R0 5.
2RI LVERT D, 2O,

B TR 2 O CRBH 2 KR TR AR ICHE T S8, 3B A LIZIEFEEROIE
HEE (p=1.46g/cm’) & 72 D MHEIREVERL LTz, BRBRITEEHAZ SHE I E L C, &)
BIO TG L 0 EBTTEKT D, N B AKED EW 728, JES B~ F 0.5kPa
(/KBRZE Scm, BEh/KAEL0.25) &L, FJENERET 10 02 R LT,

U EORBIGIECERT 2R a2 r— A1 L35,

Fh L7=RBRIL 4 r— AT, TNZENOHAEEZR 3 10I2FE LD TRT.

#3.10 B — R ERBROAR
AR — A RBR DR
T D B 7 2306 AB,C.D & EHID & WV CKIE &
T8 H K B O BER & I E
AREFBIZH 52> Ubol.5Smm DK fLAE T TEAkL,

’ ENEIOLN St k=

3 U B IC—E DK 2 RRFRITEH S, #HKkE (HF
KE) A RE

A HPEWOE A PR EEZ M, F—2R2 LRBROH

e CRABR 2 S i
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5) B R

a) r—A1

3. 25 IIHEBEE COBmKEELZRL TWND.

WIS KE BRI KD KEITEHE T 223, 2 —EOKELZEZ L &, g
PAFITNZ B G=5~8mm KD/ A TARO KB BRI S 4L, R F-230H LT, /KRED A
T 5.

T S B L s e A
- A pelédlgem?
40 | —— SPB p=1.34g/cm’
| = BEc p=l1.27g/em’
—— HPD p=l.13g/em’
30| o WER p=2.02g/m’

BHAKE (/%)

HERICERSERED (kPa)

X 3.25 JKEEFEHKE

BHE 3 I IZHBRINZ7R~T. BE 310 IFRFiHRILTH 5.

BE 311 135 oRBRZOIEEREORNTH LS. ZZIZALNLKABIT
WTHVHKEDOHEIC L D A B 7T L OB SN, 2O, EHEAELT
HAKIEN EF-LRVIRIER H VD, ZORNKBE BN SA TIRE Ipotz, Z ORI
D OREWHEREIZE/NE L, DOWENIZo XY LTWA. HF 0 OfEWEE D I3iEH
KENRZ L, KELOEEIIARHARET, HEURIHEEDO S L E SRR E 2T 5.

KB HTERL S AWE K EDHE R Lo AKER, 30 A T 284kPa & 7KEH 29m (Z4HY
L, B/KAE 145 THDH. #E B TiX 206 kPa T/KEH 21 m , @/KAE 105, 70k C
TIX 88kPa T/KEA9m , HKAJEL 45, 3k D TiX29kPa T/KIEA3m , #iKIHEL 15
Thb.

— 75, BIHHS TII/KEE 0.2m, Bi/KAEL 1 TS B 7 R%E L (BE S 1223M).

PN E R IIREYER) 720D 12 b, KBS ) L CHI R E i 2695, LavL
BRRG, fH0EAETHI0HEOENHD, #D BFEWE DT E m OKETHET S

Z Dot
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(a)alBR AR L ()R-t A RIT DT HH /K DRI

FE 3.9 KitHatEr Bk

[(EEL]
JKJE 2kPa
30 ROk

N

%, MEDIEE

BE 3.12 SR ORI H BB I



{58 K B O KIELAT OIRDL Rt IR DL

BE3.10 Rk
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b) rr—2R2

A — 2 IERRIZ T TITKR BB 03 B D555 DB OV THIA~ .

AU TOREFEMEZ KT 5 6 O T, TOREHHRETIZd=1.5mm DiEKFLZ 7K
FTCWD. RBRGIEFRNED 7 — R 1IZFE L TH DA, HaliiEE B & L, #EHE
10cm, TEKM] 10em XEIZEM 2 FEEL TV 5.

BE 312 13T BRFIZ OB ORI TH 5. BAKEMGHE, BEHITRF23H L, £
X EFET, K5 RICITHEARMIDS AR L7z, 25 02 I RAEEIRAS Scm SEFHIZHE R L
7.

AR ORERR L ABR 12 ORI IR DL
BEH 312 KHLETORIT RO

c) ¥—A3

K — NI —E OFKEZ RRHIEN S E 72856 O 58 23]~ 7.

PEERIT S — R 2 LRIERTH 575, WKALIT V. RBEEOH A L, kKL Dd
JE£F17KEE 80em (Bh/KAEL 8) ZHERF L, ZORGEEERH & BHKE (HKkE) BILOR
BIORREZ B LT,

3. 26 \ZFRBRORGE B $%k & BRBRBALE) D OHEK BEOBRMOMRE 7~ . EE 3. 13
ITZFDORIBTH D,

FRBRBRIAR 3 BER R ICMEBE DK ERD i, Z0%k, 12 HIE, 1ZIE—EDHEK
BORE L7z, ZORRT, gEKIZ R L TV e 75um &AL (BE 3.13),
SOICHBRZR/GE L7z, 202 B (14 H) 20, YKEITRA ML, FHEREE
717 BRZICHEKMIERm SR L. Z20%, JKEOHEKE & HIThi 23 L, &)
BRBAA S 19 B TREID RIS LTz,



RERFAIR R 5 DIEEHKE (mD)

2,500

2,000

1,500

1,000

500

BKk=EIT—F

/

|

oKl
FRIRIGE D

mﬁffﬁ//

eSO
EEMPRE

0 2 4 6 8 10

EBBE%R)
X 3. 26

12

14 16 18

e H 2% & PR EO LR

20

12 HRim A

! .
.’

19 Hmt% R AR
BEHE 313 #H/KEZ —CHEER 73 5
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ZofEE RS L, PEKAEEE L WM OBRENMEKDORELEFE LT,
EARBEOINE REORLE, SLICKRFORBIZESTZbDEtEZLND.

INHDOZ END, HBNEW THEINIELIT - EOFHKEICK L—E DI/
AT D0, MOPOERTREANE UGS, REORASRE M N 5 G0
WD Ennholc. T7bb, @0 IRUEHT @M ESCHESED A X T
BADBE S, HTFKETELENERT DAMMEERE LD,

d rr—R4

A — AT EE KL D Z 8 & FPIT 50kg/m® DF A vk ZEN Lz iilis (7 B %4
T, T TICKRALNRH DGEOFEEZHEBR L=, RBRFETr— X2 LFRKT, 79
FEED LI Z o=1.5mm OB KFLZ R T 7=,

BE 3. 142K 6 RfEIZ ORI Z T, AL MR LIFRG B OGAIZH A,
A ok & REHI 2 372 <, FF O HCAREEOLRITFHA L 2o 7.

TR

[BEACHRIL]
) ORI DY I
D HALIR N

BEHE3 14 AL MBI 2EBRI (6 REfARREE)
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AAROEREZ L TICMY £ 5.
KIED EH-& & BT A E TRETL, B0zt 2 /K&
T 5.
bH—EOKEEZMA D &, HEURFIIZO=5~8mm KD /A FIKDKHZE
IR S A, RIF235H U COKEIRRIET 5. M MBEVWESIE, 0
%, WIEICED.
KB H BT S VB UK &R R T 28K AR, REBREUE L &b
FRAE KA (1=0.62 : Gs=2.42, e=1.3) X VXD MNTKE.
IS E WITREYER 2RI LR D &, KEICRT PRI RE VL DD,
fE0BEETRERENDY, K DBEWGEEILTOT 0 m OKETHEES
5.
FTTIKRALN S DIRREDHFAA TIE, BAGTTEBISKI23H L T,
KIEZ EFET, BEEICES.
FDNE YT —TE DFFKIEIT R L THIPIR E 28I 26T 205, M50
DONBIER TREADE U 5A, k03 U ORI 5 Emn H
5.
TRV NGB LTEEADNEE, T TIOKABRDH-T25AETH, A0
PR DZIRITFEA LRV,

INHLDOZEND, BNREWEEIHOEDE T 255G, SIS, K&
RIRAREKAREZA L, @ Cld FAKEIZLDZEBRITAC RNV EEZZBNLS. L
L, HEBEDA X MO, JERE LI IR LASEMENMEHT 5720, 4038
FEans. £, FOICEFET D8R & ORICE L D EOKEENEIICHE > T
ERT 572 8T, EBRERICAOLND A B RO KBBIEK, & BB~
BEAM O LY, B OZHRAIEECEE OZIRNIAET H AR H 5. §F
JETHLE X DU 5 BRI 2R3 0, SERRRIEITEE L <, AREWEZDOE EORNE
THRIHT DITITERENZ . FRZ, B ~OFHIZ, H T KOERIC X 222 0%
REDIERNR B 5.
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(3) KIRILT#BR

AIFE TRBRIY, —EDOWETET T,
%@%&i#ﬁ%ﬂ&k%@f%a
W D80, 85, 90% D ik f}

i [ oD FE DIE NIRRT K BHIL T EDORREE
ﬁ%i¢@®#ﬁﬁhﬁﬁ%%%%W,ﬁl
WD FFJEZ#H M LT, 3tiEICLVEBORKT 2R

L7ct%, BAWENICK AN U TRl 2 KR S, 2 E U+ 50kPa, 100kPa,
200kPa T, JEMFOT HDZA Lz 16 RERILLLFHI L2 b D TH S,
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-

K2l
_®
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=
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A ;0,=100kPa
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X 3. 27 (2] & AKIRIZAE D [EMEOT A DO AL 27T, D=80% CT/KIZIZ & ¥ &

ﬁE%UTﬁIWB@FM%M)kﬁ%@%TﬁEDé

T 1.8% (0v=200kPa)
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LHEE DR KT, DEI% TIXIEE A EAE U0,
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3. 6 ARXDOITFRENELZFORH

3. 6. 1 AHENRXWOIZREME

ZITIE, Lo ERPEORKN AL ORMEZBIR LR S, HBNEho
THHEEIC ST E LD 5.

KIWH T ADELGERE L TR MLNL2HBILETRH D, Lo T IT kP HErE
WEIEE L, R INAT Z7HIZHEK L TEIUNZIAL 24T 24, FEElo b ondt
B JERIEOHs, XF 72 L0 NT 7 RN+ EETICEO Hivd . TH
HEMBERBR O VA LA ] TIE, KIS O —IkFs KO IRHEREW) 2 kLo & A 2R
TR LT 50%LL ED b D% KILUKEHRL L, 50%LL E & 7o TR d o % KILIK

MR EEHRLTND Y. ZORSICREZIE, Lo TIRkILRERR I, g7k
RED I AN & WO 1T K LKA - (Fe=50%) ([CX4y S, [ HisEs ko 45 ﬁ%Ji W
B0k 70 ULIPERIR. 1 C, A3 i) OAFREMET S.

REA 2 KILKEMR, LIZBE R e — 2035 5. AR EWITERE mm%iM%wa
B, ary A7 roo—7nE, RO Tr — 2R LIRE - EFEL, R
S5V, L TIRKILAT 7 ADM, W< B0 A % & e, ;ewss%@zmca?km
T ANB2Y, < DBURPH 5.

LOTRA Y 77 EO KUK R 1Tk 7 25 Lo Wk E T 539,
WL T F R I B 2 AT L, #E k, MiRbds JOWF O FEs %2 672 59
2D, BN [REHRIT K oD [ 6O 1TV VR 23R L CHERZ e 23880 L, R0 h AR
Z R~ 7 b5 F7o, WPERRA - BPERF NP C©, BEAGUEE (BRE K,
Dc=90%) ® CUB iR TIL, ca=10kPa, ¢=36°, ¢’ =12kPa, #=38°% /~R¥. MHI/H
90%IZ K S H b 59, AR Ty, CHRLHIZHERL L s R A R, o
NWIRHNE T EFRENDFTLLTHA 9.

HINERBDORERFFHRO—oL LT, HRKEBOLDIZX L, ZzlE LT
L7 CRESHENME T T A2 RNET NS, ANREIBITEAT—va il
Lo THEU EELIRED 10~100 {5 2L EO—#lEHER S 2 L, ca, ¢ =100~200 kPa,
fou, ¢ =40~50°T, A HLAAYT L. LT TH, SLLAEREEELE nikElor
EOIBEOP PRI EEZ 525 Z R Tn 5

22T, B 3.28 ITRT LI ﬁbtﬁﬂ@ﬁﬁiﬁ%%@ﬁwkﬁk_ﬁo<
m,%%%ﬁﬁékLT%/&HBV%/?@#&VH/%%%.ﬂéﬁwﬁﬂf
ST, FROFUICLD, LOBRBEDORESLEA T —a VRN INDY, #
MEWMTIIINDIEFICHEE TH D, T72bh, ARREDALNEBINET 5V
AR 1L, JEMG - £, MLED, BAUT—a Ry, slEmc L 2484830
RIZESNTWS., 207w, —ERLELLIZ b D2 BMICK OB O TEH, BT
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TERTOREEITHB TE 22,

AvF—ayx o SRE Ay R TRIR

A RRVK DT L TS

BASTF—a B FRADFERAL

3.28 WDOEBEALT—a VDI ED A=A L

IS E VIR N ZE il S 72 1%, KILUT 7 A DB P HHERE L TR S Lz &
HESN TS 9. HIRIRRED H s X b1 F O RGERER /> B HEREE & 12 K 2 B MR
BOOLNDEN, WREDHKIZE T, BACT—Ta U EE, BEEL T, M
L. I, JERETRE CRBELRE © ¢i=0.2~3.4MPa) DXL o X218 5.

BE RBRIC L D G IEIXZ L OMEREZFHET 2 ECTHETHY, A TIXER
WHRED ZN EW) & 2 D B 1%t AW AR E & JEREIREE & OBRME O L, A
RIRREDE AL T —v 3 VR REWENZR O L LTXBI L. BRIREED 3 & i)
I, AWK T 2 E ORI 2 U LT 5856, B (BN A T —2 3 V)
XL, 4 FLL EOEMEREICH LS, ZhPPEEA T —va VIR EE X
5. HIRIRFETIXE AV bR Y ROREICL Y LR EE SR, 2o, kRO
fimmfbiZ X DFEREER, bbb A L T—v a2 (47 5.

— 05, 1Z< LTREED B 23 2 W01, Dso=0.03mm 7> D19=0.007mm DK#EMH: LT,
HRAERI R L TH 249, FHHEAGUEI OB E (BRI E) 13/ S<, AREWIC
K DREAIE, #TKE T T, HERSHERILT D TRt ns @\, K25 ass 722 K LK

TIHEH R T K DR ARA TR EE 2 AR S & 5728 27, By & b ki1
EREDOREND, SOICHRENMET T EHESND. ARREOLD XL, BT
T2 BRI RCFE KA O ML DM H4E b Z DL EZ MR L, A T 500
ERWIHMREME BT AT —ra ) #HT508, Iicd—BFEXIE<d &
REMEDBD TNI N E 72 5.

[FIERIZ, BRREEO LTI R OBEEIN/NES <, BN/ NI W= DIR A
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PMMEL, KOERICKH LTI THD. £, V7 arBREL, —EEAEKNR
Wiz v, 612, KT TR Z TS ET 520, TEESVNDRTEMOAEE
NNEETY, TR ELZFRT 2L THD.

WFFEH G OIE G E TS T 20 A0 3 28R 2 BRI L CHO RT3, BRI
TR~ LG L T D72, JERICITZERDERAT 5. Z 2 ~BNEWMICL 5K
TAEMERET D L, ETIEREROH TRKDEATH TS 5V ITE U IR
FEC, HIFAHT D D22~ D 2B E L, KIEMERT S, ZiuctkoToRda
B TR A L TR LT, R IRIND &, ZEAMFEE LK T HMikE
EnD. FEHER LIZAN ST EOKEICH LB R & 2 2 R ET 550
D, HESCIEF e & OIMAER TRANAE U503 PIROKBLBNFEET S
i, Mmlcie<, RER CASIC BRI, Bk LT, THENMEET S
EEZLND.

FDIERVIL pamax D 90% & 78 2 Hr e % 3~ B 7K EL wopoowe S SR KL L 0 K&
<, BRREGKIIZ L DHFE DN AHETH D (T 3.2). W32 50% L 0 /NS WEIKEE T
DEDIVUE, BEELE 0% EOREEOE L2 D03, ZNEZ 5 & FTE O E D
e LRV, E72, fEDEDIC L VR I3 523, MROAZEIC LY &8 EL
LT pamex (3L 0 KE L, IAEEIFXRET S, BREKLTHMER L7Z8EHT, ¢z
35°, ca=10kPa () &, BELZEICHERBEZMZ 5. T OB, R XY
JIEST 26 DD ¢ BFA, HOWIEKRT L. ZOMMITEKEOZEITH /L
AU, BEREKEEIZHT L, pdmax D 90% & 732 5 WG FE 2 n 35 K QRSB woptoow T
FE D E D TZFEHE ¢ MU gAME T 5. FEEOREO G K & R IIBEHE L T\ 5,
E1E CBR P LRIKDH IR TR ~EHATE, a—BEPX TN Ty 70
ETHARETH Y, TrEDOHIEDEZHIRT D & TRKRIZEDIWTIXIZEAEEL
+, HEOEMEICLI DT M TH 5.

UED XD, HBREWEZRECIHAET 254, 1RO CIIyE 23857 T
x%.

—J7, MLRFOEKEDKRE 722 LFTEDOKEE D EZ e ET, Ik FTEOERIC
FEOOL R L, BEEOMERIE TNAET D, 72, BB NS < PRMERENZD,
—FERALTZAKABES IR ST, GARLEOEENEE L 72572 L, i TEICH
R 5. 61T, Bk X 5 IZKICKT 2 IGTESCEIRRE DU ENLETH Y,
HEATELE L CORRICIT R ELENMLETH D,
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3. 6. 2 BEt~0FH

HNEWITEA L MERML TREDRE D 2 ZEAEIZ I VR Lz, ZiuTaRIR
REOHBNEWNE —EREEITLTHHL DT, BiE~t AT — 2 V&AL TR
DIRFE~FIE I L FETHS.

Bl A BRI TR DO B K LA HE L, BIREIKEE wa=34% & &5 K wa=50%D
2L Lz (BEE 3. 152H).

FRDNE WL H ARIRAE ¢u=0.2~3.4MPa C, FIAEAEEE (D=90%) 13 qu=25kPa TH 5.
X 3.29 13 A FRINE L —dhERER S OB TH D, WINE 50kg/m® T =550 kPa
(HREKEL) &, FHERGEID 20 (5L ETH D, EE KL qu=255kPa & ZD 1/2
T, BKRIREBIZEDVREREND D.

B 3.30 1Tt A v MRIIE L ZHERERER (UU) ORRTH . Hh EAIEHIRI
DR 90% &2 5 6 DD ¢S BB DM LI L ekt 2T, R4
[FREIC >30T, ¢ IZTIMEOHEIIE-> THKRT 5. HREG KL TIER Lz itk
D ATTIMEBEOHEIME > TR T L, @E KL TIXRBIRICEEMT 2. fiEide A > b
BN K DRI DAL S FREE D FEBUT B L TV D, BEITIRINC X D& KD
%%k4/&~ny%/7ﬁﬁl 272 LD BEE~DFENRBZ BND.

BITELYS T —RRA DR T & 2 /NRINE S0kg/m® Z8H L7eP). #n
%@i@@f—m@%%%ﬁ#étw,t%/b@@%ﬁ%imuﬂﬁéﬁ#ﬁ®%
KThb.

B 3. 31 1XE 3. 9 OFEE O AR R - (RINE S0kg/m®) OFERZPFL LB DT
b5, WMFICKE7E NI, Hﬁkbf%lﬁ@ﬁmmsw@ﬂﬁaﬁﬂamz
0% R TE H. 22T, KEREEABRR X OR FHARICEIY, mEkKtol
B+ (BN s0kg/m’) ORA - &%%%@&%%%mbt(%ﬁs7 BE 3.14).

O X JWi@ﬁﬁﬁﬁlls%&mbkm KB ToOMEBEE, @O
WRNET 5 ¢=30°% DV ML EICHERBE L Z 2, B - BEFEOUEICLER
kxy%—VHy%%%%%ﬁf%ﬁbfa@k@%amm@&ﬁiuﬂMQw@m%
X c=60kPa ZH L, ZNEEALT—V a VIRICHERRIEORY & L.

koT, WEEFEIL6=30°, cu=60kPa T, T (3.2) LV —#lEMTRES gu=210kPa
D, ZhEEE KOS R+ ¢=255kPa [ZIT W

qu=2c/tan(45-¢/2) (3.2)

PLEFWT Y 7 HIEE T, 28 HIREIZIE HIZZE DR 1.4 %5 & 72 o 7=, fis Ttk 20 4F
R U7- e B L CHENEHE L2 Db H o7 L, AN BRI/ NRINE 50
kgm® T, ZOHMERZ LB LD THS.
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BE 3. 16 (3 TR oI I BN -SRI 0 EETH L. BEE 31T ZMAI%R,
DR LATOBHIRI TH 5. 3.32 [TRT LI, AREWOEAL FEEREEH
W, BB ZHEOR L, MEZ2ME L T, LAz, A%, 81420 Eafk.
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3.

7T Fi¥
BN ERDOFEARA) 2 RS KOV 2R 3 11 IS FE LD TRT.
T3 11 BNREIWORNME—ER
H H ok -
TR ADEBE 2.407~2.487 g/em’ FIZKILHT T AL 2D
i © 0.0~0.3%
b : 2.4~27.4% KPR R
KRR
Lk i 65.5~84.5% F=72.6~97.3%
B+ 7.1~17.3%
HARE /K Wi=34~49%
- PR NP FESE M
Wop=33~35% ‘
A-a &
B Pamax= 1.17~1.18 g/cm®
i ] o0 AR5k
Wop=35~40% ‘
A-c it
Pdmax— 1.09~1.20 g/crn
R R C~0.14~0.18
BARGREL k1s=1.25X107 m/s D=90%, HIRE K
\ fi 0 BERWEA, KRERILTHE L
KIRIET AR EURE
95
Ceu =2.5~16.8kPa
D=90%, HIKRE K
. $en =35.0~37.8°
R TE B
Ccu :99’\’2211(1)3
EEZSYN
Pou =43.2~57.2°
gu=25kPa D=90%, HIRE /K
— il A TR X
¢u =228~3,409kPa EE/SIN'iE
) R RL20=0.179 N&=20, oK Ui 7k
T % p=1.59~1.71 g/em? EP/SINIE
M= £ k6D THHU FAR R
FRAE K AE IR E V.
IR KB A B N L0 2B | SRR

MREAETD.
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72 % ARKAV KR 1 C, UM 72 IZIR 53435 L B Il L7 et 2 m 3723,
L O TRHRL+ CTHE TICOBEINDDITK L, 28X B THRL - TRt o K4y &
nab.

TR DEERED 2.44g/cm® L /NS MEIEE T, RIS A K 90%IC &5 1ITH
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T ORI T 2R E 2 5 U DBSICH O CHERIFIE TH DM, ANEHICH
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<, HEBRFOWAMRAL-CRIBAKIZ L B3 B FRAER L KOERIZR LIET & 72 5.
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d) KR THER

AR TRERIY, —EOWMAET T, KEEDEDOEWRIKRIZKE DL TICEORE
%@%&i#ﬁ%ﬁut%wf%é AR TN D — T AW A F VS, fE
DEDORIR BN —E D EFEZ A LT, 3t IBIC LV EEOK T 28 LT,
FAWFIC K &2 72 U CRBH A KR S8, £ E 3T 50kPa, 100kPa, 200kPa,
400kPa T, JEMEOTHEZFHIL7ZHDOTHS.

B 4.12 135 KED e 23 OFEE D EE L AKRIC K DJEMFOT A TH D, HHE D
FE LG TIEMOTAICETA OGN OO, L CTKEZIHES LTINSV, &
KT De=90% ZH O [E O 7= 3BT, JEMEOT A 12% & 1E & A EIL T LRV,
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F 413 =WRBRER -RE

X4 #Ek No.1 Ak No.2 Bk No.3
TR ps(g/em?) 2.752 2.754 2.694
HAR G K w (%) 33.1 38.0 30.9
5y (%) 18.6 12.2 36.0
oy (%) 224 22.1 16.4
koo IV Ny (%) 252 25.6 24.1
Aty (%) 33.8 40.1 23.5
SEEPRIEE Dso (mm) 0.029 0.011 0.12
HEMERRIE wi (%) 53.8 54.8 38.4
FEMERR T we (%) 29.0 35.0 31.0
FAVEFEEL I 24.8 19.8 7.4
HSE LY
A B D 54 OHYE R+
WYE v
ARk 7 1 BERE A - -
IR JEAEFEEL Ce 0.293 - -
JEE BEARIG 7T Po (KN/m?) 162 - -
B RER A A-b - A-c
i [ 6 -
He o & K b wopt(%) 28.1 - 26.8
S
RSB TE pamax (g/cm®) 1.468 - 1.438
) R 1A I IKAL - -
BKEFE —
BRFREL ks (m/s) 8.35%x107 - -
Y e Ss CUB - CUB
¢ (kKN/m?) 13 - 10.3
ESNYJ)
#(©) 153 - 13.5
B ¢’ (kN/m?) 8 - 10.3
B AW BT
4 (°) 24.9 - 29.7
N el uu 19)8] -
¢ (kN/m?) 36 25 -
ESNV)
9 (%) 0 0 -
kB AKRERI T RNALIEIC K 0 Eii.
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ov (kPa) 50 100 | 200 | 400 ov (kPa) 50 100 | 200 | 400 ov (kPa) 50 100 | 200 | 400

80 | 3.81 | 6.09 | 6.65 | 6.38 80 | 0.10 | 4.15 | 5.07 | 4.23 80 | 0.004 | 0.002 | 0.044 | 0.115

85 | 0.15 | 1.52 | 4.38 | 6.74 85 | 0.00 | 0.10 | 2.22 | 2.90 85
D. (%) D. (%) D (%)

90 | 0.00 | 0.00 | 0.12 | 3.04 90 | 0.00 | 0.01 | 2.28 | 1.18 90

95 - 0.30 95 0.04 | 0.07 95

(0T HO BT % (OB DENLI1E%) (OB DBENTIT%)
20 T T T T 20 T T T T 1.00 T T T T
IR KL wy, BB E KL w,y R EIKEE, wyo
g 15k ® 50kPa ] ;\? 15l ® 50kPa ] ;\? 0.80r @® 50kPa b
g B 100kPa g B 100kPa g B 100kPa
r’é A 200kPa r.c“ A 200kPa r_é“ 0.60l A 200kPa ]
T @ 400kPa T @ 400kPa o & 400kPa
g)% 10' 4 S@; 10_ i g)%
g t 040 .
1 e * 4
1) NN | 1)
— 5t . — 5t A 1 —
ey A g oy L ]
X . “ ‘ X . ‘ x ------- | " Z 0.20 .
:A ’ 0 . . N " <
95 80 85 90 95 100 75 80 85 M 95 100 0.00,5 % 85 90 95 100
WEDE, D, (%) WEDE, D, (%) WEDE, D, (%)
(a) HZiREIE/KEE =i = /KL (c) EHEMAIEKE
4.12 KRR T alBs R
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LoV EIZARL T 2 1.0~1: 1.2 TLET 525, ISP E iRV iR L TREAA
LERT D720, AT/ ETRETINERDS.

— 77, JAABIZEW A AR AR & 72 0, USRS IERE TH H 720, fEIL
TREND EBERWDIR o7 fiitE & 72 5. MM EEH, EEY T4 MR%
WA, KIRIZEDHEDIKR TR, % Y hr B —IC X A8EEMMA I 5T,

Z 2 TEBF No2 Z VY, X#RB e RETIZ L 0 A L3 & FE LTz,

AREREUENT, KR L7 AR Qum LR ORI Z[EI0R) | T, 1m0 BERs Tk
B &t (3000mpm,5 4Y), LEEME AT A K27 A LICWAT L, K% 30 F L O
L, BREBRIE-H0L, T Lo 7Y a— A EZELEOLEEZLOD 2
H¥ETHD.

MESRMZR 4 4IRS, X BREPTEERIIRASAEY 772 Rint 2000 Z 7z

B4 1312 XBEHFrF v — hE2rd. T4 ICFREHREZRT.

&4 14 WERME

X MEERD Z —47 |k Cu

X BEEROE BER L OVE BN 30KV —20mA

EA 6—20

7 A i PH 2°—40°

EATIHE 1°/%y

EBEAT v 0.02°

2V Mg WAV v b 1°
BELA Y >k 0.3°
ZHAY v - 0.6°

FIEI NI, AV FA R, RX=IF=2T74 b, BIORIKADEDL T
A NEMKBERTHD., AATZA NMIFEALEEG TRV,

20=6"FHITIC B — 7 ZFF o8 (BRI 14~15A) 1 TREA, N—IF =274 K, A
AT EA NNREZLND., = F L7 ) a— VB CEE (2 — 27 (LEOEAHA~D
k) MIFEAEROLNIRNTZD, ARAT XA MIEGENWEHEB L. #Ea
1£20=6.2°8 L O 12,512 BV E— 27 ZH 3 573, 12.5°0O B — 7 1358 L7
TORBAbEENRZNEHET Lz, < bTDIIKBREROE—7 MRS5S
ZEMBHN—=IF 2T A FOFREMEN R B E & HIW L.
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20=12~13° (JBRIN 7A) IHAF VT A R0 TREA Q KIXKE) BEZX LN
. —RRICHTE X 20=12.3°, $RE1£20=12.5° CXBIEN5D. [EIPF ¥ — F TiE 12.26°
WZHARRR E— 7 R T 7D A A M Lz, £72 20=2486°DE—27 © A
VA bR E—ET 5.

20=8~9° (BN 10A) [/ &R E—IBEDHH, 4 74 hBIUNaAH A Fn
EZBND. A YA MERIC 20=200TIC E— 2 Z2F LEARNIC R 72 Bl
RBESIKFHENRH LN, TOLIRE—T7ITRD N7, LT, A 74 &
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F A5 KM LI E AT & % [FIERE R

(a) H RIRTE
EHEAaE—7(LE20 | dfE (ERH) B — 7 5 S
6.16 14.33 269 @ —IF=TAh
6.96 12.68 85 UMK SR ZERE)
8.5~8.8 10.1~10.5 96 AlTA R
12.22 7.23 260 @AY FA b
24.86 3.57 262 @AY I A b
26.60 3.35 120 AP+ A TA b

(by=F L > 7 U a— L

FHERE—I0E20 | dfE (EM) B — 7 R EI%Y)|

6.14 (M) 14.38 183 @< X—IF2T Ak

8.7 10.16 44 AT 1Fh

12.26 7.21 220 @4V ) A b

24.80 3.59 266 @4V FA b

26.54 3.36 120 FHFEAATA b
(3) BELA#FER

A4 AR R A RT. B A 2 ISR 50kg/m? 1I2°C, 7 HIRE ¢,=385kN/m?
T 28 HIRE ¢=440kN/m* ZH T 5.

4.15 13 A v FRINE 50kg/m® TO =gl EMRBRE R TH S, =116 KN/m?,
h=142°%FH9 5.

WIS BARTSINE: S0kg/m® 12C, BEHEDREICHLEIRTRE 2 RKET 5.
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X 4. 14 fd A RBRRS R
500 T T 1
450 || =——-JLEE100kN/m2
400 |— =-zJLI£200kN/m2
350 || == -zJLIE300kN/m2
/
300 /'4/
250 :::;=—== :~=\
200 — 7
150 —— 7 \
LT /
// // A\
50 ’ \\ \

0
0O 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

o (kN/m2)

4.15 A2 FSHIIE 50kg/m? T =il £ g BRcS 5
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(4) F¥m

« BICE BRI LTRSS G AR Fo>40% & RME L 0N FERIC% <, TR 1EE
~OmEIFEE L.

- KEEDICE VETEOKIEOE A MR T D LN TE, AAREKLTHIOE D 5
Z L THRKFIREL D 90%LL E OB N HR TE S, Lo C, iR baEDY
e EIFEE~ORAMER S 5. —J7, BIREGKIIIRE G K L0 i)
T, MAKIZ K D EKEEDOTIFEIEHE L,

© FEARERGRUEHIBE KR =10"m/s E/hE V. Ko T, BEoREHETIL, EL
NERICHE R KD RE T D r— A& 2, BIGHICK DBEEKERANSL LD L
T5.

- BREERRMEIR, AIBELBUEIO UU 3RS R Pc=58~96kPa 1Zxf L, FRAEAEUE}
(De=90%) c=25~36kPa T& % . CUB 3B CIIRRELFAE} cou=15~112kPa, ¢u=4.7
~252° B¢, HENGE (D=90%) ca=10.3~13.0kPa, ¢.=13.5~15.3° TH 5.
WY, BEELIC K VIRENME T A2 EmICH 5.

-« FfE O EOFRE (ca=10kPa, ¢=13.5°) I1T/NS<, TOEETIIEEMEIE LT
VBERRENEH LW, Lo T, AL FETHRINL THREZTEET 50>, MR
MIZE 0 ZEZTRT DUERDH 5.

- FTEOKIEDEZMAT 22 LT, KRIZHEIIRTIHIFEAEREL 2.

- EVER M A S E =, IR LICK DMER TR A— R —a Xy v
a U7, KMERICERE O TRO b7 7 AVERIZ/NS W EFHETE 5.

- BCARBROMER, RIKHINE Sokgm> 12T, —CDREEIFRITH.
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SEHEE TV ED TREH - i L~==7 /1) MIEKR, SETENED, WEHD TR - i
T~==a 7 L) W33 &5 P2 @ S 20m & LTV 5.

%f UC T oo @R AR A, B 4,16 (R & 5 ISHsR HEEE 20m (1 5458 1
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fil TR 6 2 < 7aun, 2
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L (7T — TV A) BETIERGE - fE T~ | — XM ENEN LA ]
Rk 26 4 8 H
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ZD XD 7pEE AR EREOFHEI T L, RA AT ITRTILEK Y, FHEE B S
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CLICEDOHREEZZE L TRAI8DIHITEDD.

&4.18  AMEEE 2 OBRE
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4. 22 13 B LERT O XX TH 5.

S
P, - w, -sin(w—;é) _ w, -sin(a)E —¢+9W)
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#4.32 {AT v T ORKENE
X 4 BN (mm) | KFEZENL(mm) | $REZENL(mm) | AT 2A(%)

1 5458 +BE h=5.95m 8.35 2.78 8.34 0.23
h=6.88m 10.76 4.12 10.73 0.32
h=7.78m 13.43 5.89 13.35 0.46
h=8.7m 16.38 7.84 16.22 0.66
h=9.5m 19.35 9.78 19.06 0.86
h=10.4m 24.42 12.03 23.91 1.11
h=11.3m 31.56 14.54 30.19 1.40
h=12.2m 40.31 17.51 37.70 1.68
h=13.1m 49.84 21.35 45.67 2.01
h=14.0m 61.20 28.03 54.97 2.37
h=14.9m 74.51 36.73 65.61 2.78
h=15.8m 88.44 45.95 76.57 3.22
h=16.7m 104.08 56.28 88.69 3.71
h=17.6m 121.33 67.67 101.93 423
h=18.5m 139.28 79.54 115.60 4.74
h=19.4m 158.86 92.47 130.42 5.30
h=20.1m 175.37 103.51 142.93 5.75

& B+ he=3.3m 218.83 138.21 174.19 7.15
hg=8.3m 246,36 169.52 191.12 8.94
hg=13.3m 262.89 182.94 199.65 11.47
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A(9), KAO)ZXADNRAT D E, KADELND.
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Thbb,
L=D+W = LE + FELPFE (13)
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3 LINEAR ELASTIC PERFECTLY PLASTIC MODEL (MOHR-COULOMB MODEL)

Soils behave rather non-linear when subjected to changes of stress or strain. In reality,
the stiffness of soil depends at least on the stress level, the stress path and the strain
level. Some such features are included in the advanced soil models in PLAXIS. The
Mohr-Coulomb model however, is a simple and well-known linear elastic perfectly plastic
model, which can be used as a first approximation of soil behaviour. The linear elastic
part of the Mohr-Coulomb model is based on Hooke’s law of isotropic elasticity (Section
3.1). The perfectly plastic part is based on the Mohr-Coulomb failure criterion, formulated
in a non-associated plasticity framework.

Plasticity involves the development of irreversible strains. In order to evaluate whether or
not plasticity occurs in a calculation, a yield function, f, is introduced as a function of
stress and strain. Plastic yielding is related with the condition f = 0. This condition can
often be presented as a surface in principal stress space. A perfectly-plastic model is a
constitutive model with a fixed yield surface, i.e. a yield surface that is fully defined by
model parameters and not affected by (plastic) straining. For stress states represented by
points within the yield surface, the behaviour is purely elastic and all strains are
reversible.

3.1 LINEAR ELASTIC PERFECTLY-PLASTIC BEHAVIOUR

The basic principle of elastoplasticity is that strains and strain rates are decomposed into
an elastic part and a plastic part:

e=g+¢f E=£"+¢P (3.1)
Hooke's law is used to relate the stress rates to the elastic strain rates. Substitution of Eq.
(3.1) into Hooke's law Eq. (2.22) leads to:

¢'= D% = D°(é - £€°) (3-2)

According to the classical theory of plasticity (Hill, 1950), plastic strain rates are
proportional to the derivative of the yield function with respect to the stresses. This
means that the plastic strain rates can be represented as vectors perpendicular to the
yield surface. This classical form of the theory is referred to as associated plasticity.
However, for Mohr-Coulomb type yield functions, the theory of associated plasticity
overestimates dilatancy. Therefore, in addition to the yield function, a plastic potential
function g is introduced. The case g # f is denoted as non-associated plasticity. In
general, the plastic strain rates are written as:

# =229
da’

(3.3)

in which A is the plastic multiplier. For purely elastic behaviour A is zero, whereas in the
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case of plastic behaviour A is positive:

of T

A=0 for: f<0 or: - D% <0 (Elasticity) (3.4a)
i =
orT .. .

A>0 for: f=0 and: o D¢ >0 (Plasticity) (3.4b)
7 =

A\

Pl eP

< > » €

Figure 3.1 Basic idea of an elastic perfectly plastic model

These equations may be used to obtain the following relationship between the effective
stress rates and strain rates for elastic perfectly-plastic behaviour (Smith & Griffiths,
1982; Vermeer & Borst, 1984):

; ag afT :
= pe_ EDB 9 pe :
foi (: 72 65 o2 )§ (3.5a)
where:
<
g=2f ped9 (3.5b)
da' — Og'

The parameter a is used as a switch. If the material behaviour is elastic, as defined by
Eq. (3.4a), the value of « is equal to zero, whilst for plasticity, as defined by Eq. (3.4b),
the value of « is equal to unity.

The above theory of plasticity is restricted to smooth yield surfaces and does not cover a
multi surface yield contour as present in the full Mohr-Coulomb model. For such a yield
surface the theory of plasticity has been extended by Koiter (1960) and others to account
for flow vertices involving two or more plastic potential functions:

P9 ), , (3.6)

da’ da’

Similarly, several quasi independent yield functions (fi, 2, ...) are used to determine the
magnitude of the multipliers (A1, Ao, ...).
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3.2 FORMULATION OF THE MOHR-COULOMB MODEL

The Mohr-Coulomb yield condition is an extension of Coulomb's friction law to general
states of stress. In fact, this condition ensures that Coulomb's friction law is obeyed in
any plane within a material element.

The full Mohr-Coulomb yield condition consists of six yield functions when formulated in
terms of principal stresses (see for instance Smith & Griffiths,1982):

1 1 .

ha = 5 (02— 0'3)+ (02 + 'g)sing — c cosp < 0 (3.7a)
1 1 .

fib = 5 (03 = 0%2)+ S ('g +a%2)sin — c cOsp < 0 (3.7b)
1 1 .

ha = 5 (0's = 0'1)+ (03 + )sing — ¢ cosp < 0 (3.7¢)
1 .

b = 5 lot—als) E(c,v'1 +0'3)sing — ccosyp < 0 (3.7d)
1 1 ;

fa = S (6'1 —o'2)+ 5(0'1 +0'p)sing — ccosp < 0 (3.7e)
1 1 ;

fip = = (0's —a'y)+ E(or';g+ar'1)5|m,o —ccosp <0 (3.71)

The two plastic model parameters appearing in the yield functions are the well-known
friction angle ¢ and the cohesion c¢. The condition f; = 0 for all yield functions together
(where f; is used to denote each individual yield function) represents a fixed hexagonal
cone in principal stress space as shown in Figure 3.2.

_0'2

Figure 3.2 The Mohr-Coulomb yield surface in principal stress space (¢ = 0)

In addition to the yield functions, six plastic potential functions are defined for the
Mohr-Coulomb model:

1 1 .
Qig = E (0"2 — 0'3) + E (0"2 + 0"3)8"1 '111) (388')
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1 1 ;

gip = E (0'3 = 0"2) + E(O":} o 0"2)Sin'l,b (Sab)
1 ] ' 1 L] ' 1

Oy = 5(03—01)+ E(J3+J1)Slnlp (3.8¢c)
1 ] ] 1 ' ) 1

Qop = E(O’1—O’3)+ 5(01+03)Sm1,b (38d)
1 1 .

gsa = 5 (G'I-I = UI2)+ E(JI1 +O"2)Sln1f) (3‘89)
1 ] (] 1 ' ] 1

The plastic potential functions contain a third plasticity parameter, the dilatancy angle .
This parameter is required to model positive plastic volumetric strain increments
(dilatancy) as actually observed for dense soils. A discussion of all of the model
parameters used in the Mohr-Coulomb model is given in the next section.

When implementing the Mohr-Coulomb model for general stress states, special treatment
is required for the intersection of two yield surfaces. Some programs use a smooth
transition from one yield surface to another, i.e. the rounding-off of the corners (see for
example Smith & Griffiths,1982). In PLAXIS, however, the exact form of the full
Mohr-Coulomb model is implemented, using a sharp transition from one yield surface to
another. For a detailed description of the corner treatment the reader is referred to the
literature (Koiter, 1960; van Langen & Vermeer, 1990).

For ¢ > 0, the standard Mohr-Coulomb criterion allows for tension. In fact, allowable
tensile stresses increase with cohesion. In reality, soil can sustain none or only very small
tensile stresses. This behaviour can be included in a PLAXIS analysis by specifying a
tension cut-off. In this case, Mohr circles with positive principal stresses are not allowed.
The tension cut-off introduces three additional yield functions, defined as:

f420"1—0'(§0 (3.92a)
b=02—0:<0 (3.9b)
fezdlg—JfSO (390)

When this tension cut-off procedure is used, the allowable tensile stress, oy, is, by
default, taken equal to zero, but this value can be changed by the user. For these three
yield functions an associated flow rule is adopted.

For stress states within the yield surface, the behaviour is elastic and obeys Hooke's law
for isotropic linear elasticity, as discussed in Section 2.3. Hence, besides the plasticity
parameters ¢, ¢, and 1, input is required on the elastic Young's modulus E and Poisson's
ratio v. The model described here is officially called the linear elastic perfectly plastic
model with Mohr-Coulomb failure criterion. For simplicity, this model is called the
Mohr-Coulomb model in PLAXIS.
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3.3 BASIC PARAMETERS OF THE MOHR-COULOMB MODEL

The linear elastic perfectly-plastic Mohr-Coulomb model requires a total of five
parameters, which are generally familiar to most geotechnical engineers and which can
be obtained from basic tests on soil samples. These parameters with their standard units
are listed below:

E . Young's modulus [kN/m?]
Poisson's ratio [-]
Cohesion [kN/m?2]
Friction angle [°]

e 6 o T

Dilatancy angle [°]

ot : Tension cut-off and tensile strength [kN/m?]

Seil- Mot Coulomb - <Naames

3 A
|Gwd]mﬂmﬁwlmamﬂ.lmtaﬁes el
! Property it Value

.....................................

E Wi

G wifm? o.ann

fme .60

Wfm® 0.000

v mfs LR

¥ mfs 0.000

[ onet. || ek || Ceneel |

Figure 3.3 Parameter tabsheet for Mohr-Coulomb model

Instead of using the Young's modulus as a stiffness parameter, alternative stiffness
parameters can be entered (Section 2.3). These parameters with their standard units are

listed below:
G : Shear modulus [kN/m?]
Esed :  Oedometer modulus [kN/m?2]

Parameters can either be effective parameters (indicated by a prime sign (")) or undrained
parameters (indicated by a subscript u), depending on the selected drainage type.
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@ In the case of dynamic applications, alternative and/or additional parameters may be
used to define stiffness based on wave velocities. These parameters are listed below:

Vo :  Compression wave velocity [m/s]
Vs . Shear wave velocity [m/s]

Young's modulus (E)

PLAXIS uses the Young's modulus as the basic stiffness modulus in the elastic model
and the Mohr-Coulomb model, but some alternative stiffness moduli are displayed as
well. A stiffness modulus has the dimension of stress. The values of the stiffness
parameter adopted in a calculation require special attention as many geomaterials show
a non-linear behaviour from the very beginning of loading. In triaxial testing of soil
samples the initial slope of the stress-strain curve (tangent modulus) is usually indicated
as Ep and the secant modulus at 50% strength is denoted as Esp (see Figure 3.4). For
materials with a large linear elastic range it is realistic to use Ey, but for loading of soils
one generally uses Esg. Considering unloading problems, as in the case of tunnelling
and excavations, one needs an unload-reload modulus (E,,) instead of Esp.

For soils, both the unloading modulus, E,,, and the first loading modulus, Esg, tend to
increase with the confining pressure. Hence, deep soil layers tend to have greater
stiffness than shallow layers. Moreover, the observed stiffness depends on the stress
path that is followed. The stiffness is much higher for unloading and reloading than for
primary loading. Also, the observed soil stiffness in terms of a Young's modulus may be
lower for (drained) compression than for shearing. Hence, when using a constant
stiffness modulus to represent soil behaviour one should choose a value that is
consistent with the stress level and the stress path development. Note that some
stress-dependency of soil behaviour is taken into account in the advanced models in
PLAXIS which are described in subsequent chapters. For the Mohr-Coulomb model,
PLAXIS offers a special option for the input of a stiffness increasing with depth (see
Section 3.4). Note that for material data sets where the drainage type is set to Undrained
(A) or Undrained (B), Young's modulus has the meaning of an effective Young's modulus,
whilst PLAXIS automatically takes care of the incompressibility (Section 2.4).

Poisson'’s ratio (1)

Standard drained triaxial tests may yield a significant rate of volume decrease at the very
beginning of axial loading and, consequently, a low initial value of Poisson's ratio (1g).
For some cases, such as particular unloading problems, it may be realistic to use such a
low initial value, but in general when using the Mohr-Coulomb model the use of a higher
value is recommended.

The selection of a Poisson's ratio is particularly simple when the elastic model or
Mohr-Coulomb model is used for gravity loading under conditions of one-dimensional
compression. For this type of loading PLAXIS should give realistic ratios of Ky = o'/ 7,,".

As both models will give the well-known ratio of o' / 0, = v / (1 — v) for one-dimensional
compression it is easy to select a Poisson's ratio that gives a realistic value of Ky. Hence,
v is evaluated by matching Kjp. In many cases one will obtain v values in the range
between 0.3 and 0.4. In general, such values can also be used for loading conditions
other than one-dimensional compression. Please note that in this way it is not possible to
create Kp values larger than 1, as may be observed in highly overconsolidated stress
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\

strain (1)

Figure 3.4 Definition of Eg, Eso and Eyr for drained triaxial test results

states. For unloading conditions, however, it is more appropriate to use values in the
range between 0.15 and 0.25.

Further note that for material data sets where the drainage type is set to Undrained (A) or
Undrained (B), Poisson's ratio has the meaning of an effective Poisson's ratio, whilst
PLAXIS automatically takes care of the incompressibility (Section 2.4). To ensure that the
soil skeleton is much more compressible than the pore water, the effective Poisson's ratio
should be smaller than 0.35 for Undrained (A) or Undrained (B) materials.

Cohesion (c) or undrained shear strength (s,)

The cohesive strength has the dimension of stress. In the Mohr-Coulomb model, the
cohesion parameter may be used to model the effective cohesion ¢' of the soil (cohesion
intercept), in combination with a realistic effective friction angle ¢' (see Figure 3.5a). This
may not only be done for drained soil behaviour, but also if the type of material behaviour
is set to Undrained (A), as in both cases PLAXIS will perform an effective stress analysis.
Alternatively, the cohesion parameter may be used to model the undrained shear strength
sy of the soil, in combination with ¢ = ¢, = 0 when the Drainage type is set to Undrained
(B) or Undrained (C) In that case the Mohr-Coulomb failure criterion reduces to the
well-known Tresca criterion. PLAXIS allows for an increase of shear strength with depth
using the s, i, parameter (Section 3.4).

The disadvantage of using effective strength parameters ¢' and ¢' in combination with the
drainage type being set to Undrained (A) is that the undrained shear strength as obtained
from the model may deviate from the undrained shear strength in reality because of
differences in the actual stress path being followed. In this respect, advanced soil models
generally perform better than the Mohr-Coulomb model, but in all cases it is
recommended to compare the resulting stress state in all calculation phases with the
present shear strength in reality (|o1 — o3| < 25y).

On the other hand, the advantage of using effective strength parameters is that the
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change in shear strength with consolidation is obtained automatically, although it is still
recommended to check the resulting stress state after consolidation.

The advantage of using the cohesion parameter to model undrained shear strength in
combination with ¢ = 0 (Undrained (B) or Undrained (C)) is that the user has direct
control over the shear strength, independent of the actual stress state and stress path
followed. Please note that this option may not be appropriate when using advanced soil
models.

PLAXIS can handle cohesionless sands (¢ = 0), but some options may not perform well.
To avoid complications, non-experienced users are advised to enter at least a small value
in soil layers near the ground surface (use ¢ > 0.2 kPa). Please note that a positive value
for the cohesion may lead to a tensile strength, which may be unrealistic for soils. By
default,the Tension cut-off option is used to reduce the tensile strength.

PLAXIS offers a special option for the input of layers in which the cohesion increases with
depth (see Section 3.4).

Friction angle (p)

The friction angle  (phi) is entered in degrees. In general the friction angle is used to
model the effective friction of the soil, in combination with an effective cohesion ¢' (Figure
3.5a). This may not only be done for drained soil behaviour, but also if the type of
material behaviour is set to Undrained (A), since in both cases PLAXIS will perform an
effective stress analysis. Alternatively, the soil strength is modelled by setting the
cohesion parameter equal to the undrained shear strength of the soil, in combination with
@ = 0 (Undrained (B) or Undrained (C)) (Figure 3.5b). In that case the Mohr-Coulomb
failure criterion reduces to the well-known Tresca criterion.

Tshear
stress
©=0
C'= Sy
1 norm
ey, P — O —01 strﬁs{’"l —03 —02 —0q W@a"gl

a. Using effective strength parameters (Mohr- b. Using undrained strength parameters
Coulomb) (Tresca)

Figure 3.5 Stress circles at yield; one touches Coulomb's envelope.

High friction angles, as sometimes obtained for dense sands, will substantially increase
plastic computational effort. Moreover, high friction may be subjected to strain-softening
behaviour, which means that such high friction angles are not sustainable under (large)
deformation. Hence, high friction angles should be avoided when performing preliminary
computations for a particular project *. The friction angle largely determines the shear
strength as shown in Figure 3.5 by means of Mohr's stress circles. A more general
representation of the yield criterion is shown in Figure 3.6. The Mohr-Coulomb failure
criterion proves to be better for describing soil strength for general stress states than the

* Typical effective friction angles are in the order of 20 - 30 degrees for clay and silt (the more plastic the clay,
the lower the friction), and 30 - 40 degrees for sand and gravel (the denser the sand, the higher the friction).
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Figure 3.6 Failure surface in principal stress space for cohesionless soil

Drucker-Prager approximation.

Dilatancy angle (1))

The dilatancy angle, ¥ (psi), is specified in degrees. Apart from heavily over-consolidated
layers, clay soils tend to show little dilatancy (v’ = 0). The dilatancy of sand depends on
both the density and the friction angle. In general the dilatancy angle of soils is much
smaller than the friction angle. For quartz sands the order of magnitude is 1 =~ ¢ — 30°.
For ¢-values of less than 30°, however, the angle of dilatancy is mostly zero. A small
negative value for 1 is only realistic for extremely loose sands. In the Hardening Soil
model or Hardening Soil model with small-strain stiffness the end of dilatancy, as
generally observed when the soil reaches the critical state, can be modelled using the
Dilatancy cut-off. However, this option is not available for the Mohr-Coulomb model. For
further information about the link between the friction angle and dilatancy, see Bolton
(1986).

A positive dilatancy angle implies that in drained conditions the soil will continue to dilate
as long as shear deformation occurs. This is clearly unrealistic, as most soils will reach a
critical state at some point and further shear deformation will occur without volume
changes. In undrained conditions a positive dilatancy angle, combined with the restriction
on volume changes, leads to a generation of tensile pore stresses. In an undrained
effective stress analysis therefore the strength of the soil may be overestimated.

When the soil strength is modelled as undrained shear strength, s;, and ¢ =0,
(Undrained (B) or Undrained (C)) the dilatancy angle is automatially set to zero. Great
care must be taken when using a positive value of dilatancy in combination with drainage
type set to Undrained (A). In that case the model will show unlimited soil strength due to
tensile pore stresses. These tensile pore stresses can be limited by setting the cavitation
cut-off.
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Shear modulus (G)

The shear modulus, G, has the dimension of stress. According to Hooke's law, the
relationship between Young's modulus E and the shear modulus is given by (see Eq.
2.23a):
E
G-=
2(1+v)

(3.10)

Entering a particular value for one of the alternatives G or E,gq results in a change of the
E modulus whilst v remains the same.

Oedometer modulus (E,qq)

The oedometer modulus, E,eq, Or constrained modulus, has the dimension of stress.
According to Hooke's law, the relationship between Young's modulus E and the
oedometer modulus is given by (see Eq. 2.23c).

(1-v)E

N i M (3.11)
(1—-2v)1 +v)

Eoea

Entering a particular value for one of the alternatives G or E,¢q results in a change of the
E modulus whilst » remains the same.

Compression wave velocity V),

The compression wave velocity, V,, in a confined one-dimensional soil is a function of
stiffness, Eyeq, and the mass density, p, as:

(1-v)E
(1+v)(1 —2v)

Vp = Eaed

where  Epey = and p = % (3.12)

in which yynsat is the total unsaturated unit weight and g is the gravity acceleration (9.8
m/s?).
Shear wave velocity Vs

The shear wave velocity, Vs, in a confined one-dimensional soil is a function of shear
stiffness, G, and the mass density, p, as:

V, = g where G = —E and p = Junsat (3.13)
P 2(1 +v) g

in which v,nsat is the total unsaturated unit weight and g is the gravity acceleration (9.8
m/s?).

3.4 ADVANCED PARAMETERS OF THE MOHR-COULOMB MODEL
The advanced features comprise the increase of stiffness and cohesive strength with
depth and the use of a tension cut-off. In fact, the latter option is used by default, but it

may be deactivated here, if desired. These parameters are defined in the Advanced
subtree in the Parameters tabsheet of the Soil window.
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Increase of stiffness (Ej,c)

In real soils, the stiffness depends significantly on the stress level, which means that the
stiffness generally increases with depth. When using the Mohr-Coulomb model, the
stiffness is a constant value. In order to account for the increase of the stiffness with
depth the Ejc-value may be used, which is the increase of the Young’s modulus per unit
of depth (expressed in the unit of stress per unit depth). At the level given by the V¢
parameter, and above, the stiffness is equal to the reference Young’'s modulus, Ey, as
entered in the Parameters tabsheet. Below, the stiffness is given by:

E(y) = Eref + (Vrer — Y)Ei (Y < Yrer) (3.14)

where y represents the vertical direction. The actual value of Young's modulus in the
stress points is obtained from the reference value and Ej,.. Note that during calculations
a stiffness increasing with depth does not change as a function of the stress state.

Increase of cohesion or shear strength with depth (Cinc Or Sy,inc)

PLAXIS offers an advanced option for the input of clay layers in which the cohesion, c, (or
undrained shear strength, s,) increases with depth. In order to account for the increase
of the cohesion with depth the c¢j,c.-value may be used, which is the increase of cohesion
Vref Parameter, and above, the cohesion is equal to the (reference) cohesion, Crf, as
entered in the Parameters tabsheet. Below, the cohesive strength is given by:

c(y) = Crer + Vet — ¥)Cine (¥ < Yret) (3.15a)

Su(Y) = Suref + (Vret — ¥)Sujne (¥ < Yref) (3.15b)

where y represents the vertical direction. Note that when using effective strength
properties (@' > 0) it is generally not necessary to use an increase of cohesion with
depth, since the friction together with the initial effective stress will result in an increasing
shear strength with depth.

Tension cut-off

In some practical problems an area with tensile stresses may develop. According to the
Coulomb envelope shown in Figure 3.5 this is allowed when the shear stress (radius of
Mohr circle) is sufficiently small. However, the soil surface near a trench in clay
sometimes shows tensile cracks. This indicates that soil may also fail in tension instead
of in shear. Such behaviour can be included in a PLAXIS analysis by selecting the
tension cut-off. In this case Mohr circles with positive principal stresses are not allowed.
When selecting the tension cut-off the allowable tensile strength may be entered. For the
Mohr-Coulomb model the tension cut-off is, by default, selected with a tensile strength of
zero.
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3.5 ON THE USE OF THE MOHR-COULOMB MODEL IN DYNAMIC CALCULATIONS

When using the Mohr-Coulomb model in dynamic calculations, the stiffness parameters
need to be selected such that the model correctly predicts wave velocities in the soil
(Equations (3.12) and (3.13)). This generally requires a much larger small strain stiffness
rather than a stiffness at engineering strain levels. When subjected to dynamic or cyclic
loading, the Mohr-Coulomb model may generate plastic strains if stress points reach the
Mohr-Coulomb failure criterion, which will lead to damping in dynamic calculations.
However, it should be noted that the stress cycles within the Mohr-Coulomb failure
contour will only generate elastic strains and no (hysteretic) damping, nor accumulation of
strains or pore pressure or liquefaction. In order to simulate the soil's damping
characteristics in cyclic loading, Rayleigh damping may be defined.
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