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Study on Compaction and Settlement for Embankments
(January 1972)

by Tetsuya Isheda
Akiomi Shimazu
Toshihiko Tanaka

Synopsis :

In soil compaction, the study describes what extent of compaction would be required to reduce the
damage of settlement or differential settlement of soil, and gives a relationship between the degree
of compaction and the settlement.

The soils tested for compaction were all of unsaturated nature. They were compacted statically into
test specimens in the form of a cylinder or disc of 30 cm. diameter and 3.75 cm. height and tested
with a large compression tester under the conditions of peripheral restraint. The test result indicated
the following relationship present between the axial strain e in the direction of application of load
and the time {:

¢=a+ blogt (a and b representing constants depending on the stress)
and where the surcharge stress ¢ was smaller than the forming stress P, the specimens showed a
viscoelastic behavior or deformation, and where greater, a plastic permanent deformation.

With the conventional representations of the compaction of soil, it was difficult to express the
deformation as a function of the stress as required in direct dynamic analysis of soil behavior. Here,
a yield compression stress was proposed as a means fo express such relationship satisfactorily.
Combination of the values of yield compression stress with other compressive characteristics'of soil
enabled stress-strain analysis of soil as associated with compaction.

Thus, determining the yield compression stress directly from the soil compacted with generally used
loading machines such as tire roller and using stress-strain-time curves obtained from compressive
characteristics of soil, the settlement was obtained, in accordance with the finite element method, as
a function of the stress by the own weight of the embankment and the condition of compaction deg-
ree and the following processes were proposed for minimizing the settlement of embankment.

i) Process of compacting the entire soil with a single machine the weight of which is appropria-

tely chosen depending on the height of embankment,

ii) Process of providing a desired value of yield compression stress for the region tending to cause

a plastic settlement, and
iii) Preloading process.
Such concept is applicable to prevention of settlement of such approaching part of embankment
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to the structure, and the effects of preventing settlements were confirmed by calculations.
Finally, with test embankments constructed and the settlement observed, it was made clear that
the measurements of settlement agreed well with the results of analysis, and by this study, guide-
lines were provided for design and practice of reasonrble soil compaction for embankments or more
particularly, high embankments.

Key words (compaction, compressive settlement, yield compression stress, finite element met-
hod, approach embankment, test embankment, preloading proecess)
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Theoretical Study on the Nonelastic Behaviors of Jointed Rockmasses

(Apnl 1972)

by Ryaichi I'da
Shigateshi Kobayashi

Synopsis :

It is evident by the results of in sutu tests that rockmasses Lehave in different manners from elastic
bodies, because there are many joints and cracks in rockma‘s;é;s(.~- On this report, the mechanical model
which is suitable to the mechanical characteristics of jointed rockmasses, is presented, and based on
the elasto-plastic theory the mechanical treatments on rockmasses are discussed systematically.

Key words (Elasto-Plasticity, Fin'te Elereat Method, Rock Deforwation, Rock Shear Test)
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0 0 0 .a4 0 O ye
0 0 0 0 .ass O [Tzz
T:y)

0 0 o 0 0

+ 66

+.H(fd 5P, fd .esP) by
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.b=DB,
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duezs? \_pinf AN 100000 \(oz'
d.ey? \——{1/2(—‘7)/ 010000 [o,,’
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Cu—2 PRy C,s—lzl? vPre.Rs
D)

n n
Cos—32 JPoruRy Cos—2 P2eRs

v v

n n
Cg;—? JPyrRy  Cy—3Z P3R5

v

n n
Cy—3X 2PyuRy Cis—Z JPi=uRy

v v

n n
Cgs—vE WPseuRy  Cys—X WPseuRs

v

n
Css—Z .PsuRs
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ay=const. O TORRREFRULG3)RNE AR
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=1Hy(fd 1ep? fdies?)
& -2 PR-¥ (-
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AH I CELSNETFIVE -
E-37 @ AN LicHi—BEOFR=31 % ~| (casel)
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HWhHEHT5EROIFEGBEINC T 5 BANTA

2o
3 =
H 1
= z
ik
W R
X os| ¥
1. l
o 5,000 10,000 20,000 o 5000 10,005 75,000
AN LseErNELRLE ~ AHLTELSNELIRLE~
£-31 (b) Shhois Ui fhfe~BEoy « E-37 (o) ShI107e Ll ~FE D1 %
= F 45— (case?) =FAF —~] (casel)

20p
#
4
=
% 10
S
X os|
4 I /;
° 5,('}{)0 10‘,000 20'.000 30‘,000 . 0 5.600 IO',OOO 20‘,000 30‘.000
AMIHTHFAHNETRNE HALITEISNET RILE -
E4-37 (d) $ioic Ui i~ o E-37 (e) ShoteLic{tli~RiEoTa
=FAF—H (cased) . 272 AF—[R (cased)
344 432
30p ;Il\\/(
5
Uk
Z._?
T
=
)2
ES
|
° 000 E060 3600 4000 5000 6000 - 5000 i0.000 20,000
AHdoTELSNETIRILE— At EASNEIRLE -
£-37 (D SHhod Licfitfi~3 032 B-31 () Ahole Licili~BHE03'%
25 AF — B (case§) . =3 A% —[K (case?)
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20 60r

] =

# 20 ¥ aof

z F

I T

3 ES

i 12

£ 10 ¥ 20

] |
05
05656 10500 0000 %5500 10000 0000
ALt EL NI R E — APz L-tEasn IRV E -

E4-31 (h) SEhods Uit ~HE0T%
=FAF — (cased)

E-31 () #hofs Uil ~REoT %
=G A%~ (cased)

30r

n
=3
T

°
T

— A R R R

t '
20,000 30,000"

AL TELLNEIRLF -

. L
5,000 10,000

£4-37 ) AA0i Licli~BHEOF % =F 1 ¥ — B (casell)

— S R R

60

40

20

] 1 I —
10,000 20,000 30,000 40,000

AHL-THE IS NETRIX-

B-37 () SH07c Ui i ~ BT 3 0% — B (casell)
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50

3o0F

20}

— A= H 1Y R

] [l Il fl I} 2 | IS |
_ 10,000 20,000 30.00C 40,000 50000 60,000 70000 80,000

AP E-TE LS AT RNE—
B-37 (1) AHoi Ul figi~BEOT R 4% ~F (casel?)

301

201

— SN H R

10

051

,\/’4.34

5,000 IO:O(D

20,000

.
30,000 40,000

AHIZL-2TEASNEIRLE
£9-37 (m) SO Ui~ O3 %= ¥ — (caseld)

R-37T2 & T,

1) £BECHECT4R= 3 ¥ -0, B & RE
i
i) FBBEO TR =T A F - ORNTHEATKE
Wik,

i) DWCBED &R = 2 X - o 3 EE
kb,
i) ¥ HEEOTL=F ¥ —OMTAEHANE

oRELID,
iv) BHRCEEDT R =32 ¥ -0 5EE&5°H
ChELTg T 5bo

DAL LTw%, 2@ 1), i), i), i) tho
grAge, thrh, 1, 1, 1, Nogugkaxt
BLTWBEHEZBRDo
2) HEENT ey 7 ERCETRBREROSER X
U7, 7REROBAE, DEBRCESYIL
Z)RLTED, PBHRE (o) APV & @) 2
11, & D EREDBRIEVH, V) REEHTPET
B, BHERENAE LB E, AT, EDELE
SeHbi ) XHEEL BbAhS.
3 MBS Ry 7 BECECTLSEREROSE

ik, RER, ZHE»63 [ 1T->E-NOoRED
FEEAL » F D Linwic®d, DR LEERIIIE - ¥
h Uitve '
hSEE-16EHETH L, HEOL Y IIARILD
7o, o) ERETE LR TERLVY, BIDE
& LR,
1) DREbLR WL, iD-iiD)—iv) @I EE
Xhbe
2) WM RBWT, BHO TRz 2B LT
54, H-836TRIZDX 3 HEMIARINTIgv,
ZhEEHDE 2 AT~ Y 5, Nofuigcod
ZHBE, FlLuF v yofs, BHOBHILEHN
HELTWAHH, FERIRZ ALk LSk, ofcic
HEELZ LIS,
e EMBPFbhdo
ENORBLIE, OEOTTINTc ) OHELHT

L& ELRIDOCFEbhToREVAY, COEOWMENT

febhh, K367 T X 5 iEABOh5 DX, K-36
LT AZ LD, BBEREGE), BREGYIE
THEABREOhD EELDBR D,

Lk, BNORBEFRLEN, OTH=rr¥—0F
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136 £k W RHGG B

e DR A o 8 5 7o8?

1) RRHCRELEDODPS ALRE» LRHSE
S IRIEN, 20 THEDODPDB ATSRE~NDOBITHEE
IIFY b DEE L BN S,

2) NOHURTCROTFRFSEREIELTEY, EbKK

B5REOWHRL LTl s Uy Ak Ui, &

B[OWEHNLELD LTWBHDT, ZORECHZ
DABY, A ClA PR R X AR C
DAY ORI L\ 5 HFEETEL L /s 2 ThoBo

3) b AR CRA AR A Lo 1o D Ofl

M OWTORFHEE LTREBELILLOTH B,
No#uh, 2L vEho, HEOBFORE
LB oW T IO BIENLETH D,
LEZDBZENTE D,

(2) LHEELMHGEERGLLBEOTOYIE
AFRBICOWTORE

B BWT, BEHORERGLLBEDO T = v 2
FAMRBIOWT, F-ATRTEADY —~ ATDWT
ATEE TV AT Lice R BT, & h —RRiic
Tilebhiv % FIEE LR E & 28 A4 b TR
LBAOHESERERL, Bl e mes o ECLE 5,
PBHRE, MBWMOKTRE, OFARBEEOEEOWT
BHHOBEERATOTFFEALESELT Z2C
1B RIEo=10" OFEEMNEAN 7 v » 7 EEICH
B aoBREBE 7=, 7IREBLY L DL, BE
BMAZDZ ECTH, HHILT 7 o 7 @AM
EfTEbRTLS X 51, Wb LRHHOAEHIT L
EREEE BB BN S, MHEORLBINSET
WS AW EETCEHE R T 5 1o SHER TR oy —
ARFFHIHEBOZ L ChAo

SIS —R14, 1Bk — A2 LEAGDED Z T
LRI AR LR EH IR o
AMTRERE 2B 2 ENFRETH Y, & —AL6, 1TXr—
AOEHABADLEDL LY T ey sREEC LEE

%8
case 14 case 15 . case 16 case 17
' :]a=n :-j¢=0 % a=p ﬁ a=0)
tREE| 10 W 20 16 . 20
LE| E | k8™ 200000 200.000 200,000
o |- 108Am? 10 10 10
. 1Cy ] 0 0 0
tang 05 05 05 0s
R 108 10°% 105 105
o [1Cy [ 0 0 0
V| Wm0 - 10 10
tangl 05 03 1] (13

MEDHTL (A SR —HOBAMRBRE LD &

HTEDo :
EPERESOEA (F—22, 14, 15) £OLTE

BLTRE S,

D WE—EFEzoWTES &, (E-12 (b), [-38
@, (DB EEMES L - CBE S, R
MKE BRI T, HEA Y HES X OATLE
PRENTHUMAKREL B SN EDLHTHEULA
B RL T 5, ZOEY IHICHHRCT S0

I, HAT S, BT HKY, BEBELEBERT &
FOYDZ L ThHHs Tihbb, LEHENAAEL K
BHIoh, PNRCHETOBEEBIKEGE, L0
HOWEEHORMT HEHEIWAIL R » T H
D, KPEEEMIEGH S LADSEIICETS
LRI 2 O J/NEBRIINERE LT

2) REEICOLTW 5 & (K-39 @), (b) 28D
— 214, 15& 4 EEFTEORICT, 7 vy 7 <~ 2f}
T OBEMEE LTS, 2, 4, 8, 12, 16
AT » 7OREMEEE T A, ERET RINTS
ST, I RIVIDHEDOREENTEL R >T 5
7%, WoRURORBEITCEL LT3, chit |
DHURS S 1 DFURCEITT 5 EBEORR LT

| vzy | =C—atang
THdicw, EREEE ] OFUEL, S [ Ofik~OB
TEEETS, AOoHEr N oFURCBIT T 58
DRER ST

| z7zy | =C+tastang
THBHID, LRHELETOFEALNoFiE~0B
TEMETs &, BREFLBDI LTSS,
o, LEFHESSGIRY, 4 AT, FREET
T OO RENEL, BEEH LAEFWA, 82
7w 7UEC I ORROREEA B b, Wogiko
FEREPNE 2D, B LAEEERINEL LB, -
THEDIN Y — A2 CRIZAT » 7 ¢, NOFEHMN
Ty 7R AR B o TV A, LRl 10kg/om”
Dy — AT AT » T TNDHIEA T = 5 7~
AR BBEICED, EBEHEN 20kg/cm® 0y — 215
TRI6AT 5 7 THNOFEMN T 1 5 7 <— 2% T
KE S5 Thint,

D FLAKSWTHRB E, 8AF, TOEES (€
-40 (), (MBED) wKoWTil, WEREHERLD

CEREREHTOXMNI AL O TRIERILCH D, =
L LEFHEABINT AR LT, THI0NoFE
ORI BN, BUESBLELIE5 [ OFL
DRV AT » FULTRAER DT, BIEEE
EHEROTIE ORI AE T IDER T b E L
1‘911,50
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Point A
Point B
\ . ;
-1 6 Io~2
Vertical Disp. Horizontal Disp. x10 “em
o ey
-38 (a) caseld
Load x lOOkg/cm2
‘r 10 -
/ -
/ .9 -
A -.8 t"‘
\ X p.
\\ .7 ".’
v r6 ~
F;
L5 v
“'
|« y,
r
ts 7
P
2
L1
+ 1 1 I3 1 1 1
B! ) | 2 3 5 5 6 _,
Verticat Disp. Horizontal Disp. 10 “em

=
53-38 (b) caseld

Load x100%%/¢cm2

———— Nodol Poinf A

-2
Vertical Disp.
.

8 10 —2
Horizontal Disp. *10 "cm
-38 () cascib

Load x 100¥9/¢m2

1.4
i 7}
i
IR
{ fis
H
L
i s
4
s
v
Vita
'
=Y,
W
L
i
W
L Yo _ L : , )
-2 z 4 6 8 10,
Vertical Disp. Horizontai Disp. /0 “cm
. o

-38 (d) casel?
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S A

A
]

:-9 () OH’ (VD) (UMY : 10%cm)
w2 14 15 10 16 b

1 0 0 0.1 0 0.1 0.2
2 0 0.1 0.2 12 0.7 11
3 0 0.1 0.4 2.0 15 2.3
4 0 0.2 0.5 2.8 5.0 3.2
5 0.1 0.3 0.6 3.8 7.4 8.2
6 0.2 0.4 0.6 48 12.6 9.2
7 0.4 0.5 0.6 6.4 13.6 9.8
8 0.8 0.6 0.7 7.9 14.6 10.6
9 1.4 0.7 0.9 11 16.3 11.6
10 2.7 0.8 1.0 14.2 18.0 12.6
1 42 L0 11 17.9 2.7 13.9
12 6.1 1.3 L1 21.6 2.4 15.1
13 8.5 2.1 0.9 2.6 2.9 16.6
14 114 3.6 1.4 3.6 37.4 18.2
15 14.0 5.8 19 39.3 77.1 2.7
16 17.0 8.4 2.3 46.9 | 130.0 23.9
17 20.0 1.1 3.6 56.5 | 184.2 30.9
18 23.1 14.2 6.1 6.0 | 436.6 21.6
19 2.3 17.2 8.8 74.3 | 707.8 51.1
20 30.0 20.3 1.8 846 | 722.8 67.4

%-9 (0) 3V’ CEm (Bl : 10%cm)

a2 14 15 | 10 16 17

1 0 0 —0.1 0 0 —0.1
2 0 0 —0.2 —~0.3 | —0.2 | —0.4
3 0 —0.1 | —0.4 —0.5 | —0.6 | —0.3
4 0 —01 | —0.5 —0.7 { —18 | —L2
5 0 ~0.3 | —0.6 —09 | —22| —16
6 01| —04 | —06 —10 | —27 | -8
7 01| —0.5 | —0.7 —0.9 | —z0 | —21
8 0 —0.6 { —0.8 —09 | -32| —23
9 —0.2 | —0.7 | —0.9 0 —3.4 | —26
10 —0.2 | —0.8 | —L1 0.9 | —3.3 | —28
1 04 ] —08 | —11 22 | —81| -s0
12 13| —o09 | —L2 35 | —29 | —31
13 24| —07 | —L1 57 | —0.8 | —33
14 3.9 0.3 | —L3 7.8 L0 | —3.3
15 5.2 1o | —14 110 105 | —3.0
16 6.6 24 | —L3 14.2 28 | —20
17 8.1 3.6 | —0.9 17.9 34.9 0.5
18 9.7 5.0 0.3 21.6 87.6 2.3
19 1.3 6.5 1.6 %.2 | 142.5 6.2
0 13.2 8.0 3.1 30.7 | 147.0 10.4
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-39 (a) caseld Eq-39 (b) caselb
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B R

/ O step

4 step

12 step

B4-39 (c) caselb

/ O step

<4
v
<Y \1

16 step

£9-39 (d) Casel?

(€ 60



Hh BT 55 GOMMENEIM T 2 BRNTR i41

P=10ka/cm?

ELAST PRASTIC SOLUTION 0 20 40 60 kghm2 COMPRESSION
< > < » —
AST SOLUTION 0 0 20 30°¢™
ELAST Sorv m > R TENTION

P=20 kgsem<

40 (a) caseld

P=10 kg/cm2

£ 4

E-40 (b) caselh

P=20 kg/cm?

E4-40 (c) casel§

E-40 (d) casel]

P=20 kg/cm?

q-41 (2) caseld
(61)

E3-41 (b) caseld




142 + K B O®

E3-41 (c) caselb

P=20kg/cm2

H-41 (d) casel?

—F, 1627 » Z7OERINCOWTUL (H-41(2),
(b) BIR) EHRGEMHEMT BT, BEHMEH
HREOEILII T B ZHk EBEMNY
MTBEE-T, NOFBROREVERHLDTHS
L#Ex2bhbo
EAEW 2 HEEO KB L iew (£0=107) FREEI

(L, EEEELIAGEL LFAIBLBETOWT
BEERAYRL, BEHELLY, EREHEOXMNMEAILL
x4 (02T » 7)) DOBERBEL T Z &bk,
WHHRERLDKEWE Z L, EEFES b IBE
OFE—EER, REM, EEHOED Y Hiis 0FtE
FEIKERCEELDRD,

T e 5 7IREBROBE (5 —A10, 16, 17) &
WTEELTARL S, ..

1) #HE—ZEEE oW, EEFHICX hhEy

HECOPRERORMRALPZ &
2) RERc2WTE, [, DToFRKORENI LI
BligoTwhbo &
BT HE—ERR, REME, £iRhed, BERET
X EREBREBROBELFAETHD,

ek, Ve JRESOBAEE, EEFEOZRTT
FTCRCNOFRPELTCHBDT, DHARERKEVE
iy, FEREEORSNE b AXLEbh s TS
BHEELORD,

XC, WM BGT, BREEOBET L SOl
SHYLSV! L OGN SRDBEHH, 7oy 7REBD
BERR, ZOoONBEROENRA—~BETEL, =0
DHFEFETCOTNIK IHZHEEBATZI h 5
W, SHYL3V? L OSSN D ¢DEXRDZ LWL TE
v Z ERBRI, £2C, AFEOFEAOL 3, L

(62)



A LAT D HROFREMFHICEIT 2 EROHIR 143

BHEYEX L ANRBRYEETR I &R LY, &
hODERYHIELET, ¢ OELEELELMTD
WiHEMEL THRE D, T ELbhB 2, #E
MRoBesrTofBoREC X v EL, TofE»LN
DB T ORDOEREHX
| 72y | =C+ostang

CHBHIEREALT BEAVBAZMRELEEZRTT
v, 7EECHEMTBAENE H fEHRVELLE
&

H=C £ 4 Vtang@ «+-e--eeeeerevemessiansananacecees [G2Y)
e BEENHHARERSH L LT, ¢ ZRDBFET
Hho C I LR T r oy VKADEI LT %0
*re, r—A2, 14, 157 — 210, 16, 1TTOF
ERDEEBOHLV ke, Veiic, H2HEd
i, Fu, b Thiil-4202 8 Thbo
B-42ic. £ % & 2 D X 51c LTk gy, FHEK
i gD LTS LRI DM, HWEEZRLTV5,0

Zhil,

1D EEEERNzsC kI D, NoFUROR

FESREIATHBEE

R Ycm2
2,000

1,000 ton 28°30'= 0.543

° : .
1,000 2000
v kg/Cm2
H-42 () BEHD s 5H~V OME

(case2,14,15)

3,000r H K97cm2

2,000 o

LOCOf

/ﬂcn 30%:0.577
el Sty

2000
v*em
E3-42 (M) BERYMCHTDH~V O
(casel0,16, 1D

1LOCO 2000

2) FHEEYmisorckh, JoBEFER - E
C, BEELERSEHHCEBOPLRENED
FlLTWBHZ &

3) LMD HEEO LRET LFFEOHASGhY
REREhRIssiene, 1, T, Nofikokas
b, BENRREY, GDRO LS kil TED
SIhisvRPEENREDbh (W3 L

R XBEEL DR,

WFRicR X, coX 5 HECX Y ¢ OERELE
CHEETH I EREETCHHM, S TCHEETNECL
74

1) dERCRR g ofEEREL LT ] o b 1
DHFE~DBITOEDOBRREND ¢ TH»nd, kK
et ¢ o | oS LN OoFIR~0OB
FrBELTOBREHEDTHDH L

2} LT, BRRFADFAD LK, FEMKD
MELMCEEOBR IR FH Ly Ehosi ks
BRTCER LW &

3) T e, 7REBOBAC IOOHERO ¢ FE—
KEACHEMTELH, R BACRER TR
wo ok

e EChHDo ZRBEDOWTIL, $HE LEBRAL
EHTHH 50

8. T v FERBCHTIBARR

R-LERT IS5, ¥+ FRBCEWTLAMIER
WEhbe LikdoT, ZOEOMEAXIR VTS ITT
Sk 3 ROEME E S HHEE LT RO <ELD
ThEDe LinL, HhAYETHERO L YT
% HOBAIE 3 REMEE LTV R S b/,
XbhDTHEERELL DT, & CRPERFCE
SAEEELRE LAHEMRRL, v+ » FRBERE
EEN R TRICEED L 5,

HERE-I0CRT 25 — ARDW T ot Tis
bbb, Wb T ey ZREETC, ¥ —A18OFER
WREFRHLy —ALEFE LT, $HRERHRETH
Y, r—RAIORBHGRE, @3RENOFE»OTNOR
IR BT THEORREIL Yy ~ ABLALTHBH,
I oSRCHOTF2ELLZE L. [ oFURCoRRE
i

f= |72y | +astang=3.3+2.984X 10*xsecgfd2

=3.3+46.7X10f dezP
2 Lo Tiehb, | 0filEs S I oBURICETT5E
DFERRH

f=tzyta,tang=3.3
ToHHH, [OFRCBTTLMEATIE, BIAH

f=17., | +atang=10.0 ’
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%z — 10
Case |8 Case 19
LR} F11
=0 a=0
kg /cm? kg /cm?
Lol E 200,000 200,000
To 10_okg/t:m? 3_3kg/cm2
1Cy 0 2984x10%8€m?
o
tang 05 05
ofx 10-4 10-¢
1Cy 0 0
2]
v . lo.okg/t:m 10_Okg/cmz
tang 0.5 0.5

Winhb & Lice

7eds, T 50kg/em?® FCEHEIEhicE L, BAT

» TG T e ivic,

HE~EREE-43CRT EB D THD. Tiebb,

1D 7 — R8T, HHBEOHENGET-EH &L
FBBEMAE TGS, B ORE LIET
TES LB A EL 9 AT » 7 (18kg/em? )BT H
LTHbo

Load kg/cm?
60 -
54
48
42 F
36 -
30
24 -
18 -
12 -

B oR OB #E

2) & —RIGTIEY — AIGICH L TH L 2 HLEEE
MHETTED, 3275 7 (6kg/em® BIEH DI
SE D& LHEEHRAETTEY, BIEEMOR
Ly — A LTSV,

THhbo
WM OE 2 BiER & g LIc b ormT & K-
AUDZEL CTHDH TiebDd

P=1849kme
H N

BEHE

E9-43 (a) FE—ZEMR (casel)

Load kg/cm?

0 v ' . N B .

1

i 2 3 4 5 6 7

[3-43 (O) HE-—ZERE (casel)

8
x10™2¢cm

B3-44 (b) FEERE (caseld)
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S step rﬁ"ﬁirﬁ 5 step
+ :
10 step B 10 step
i
15 step B _ Jorgiems 15 step - 30%3/cm2
20 step ] T 20 step w-umz

EQ-45 (a) casel$ B4-45 (b) caseld

(65)



146 + KB R BFRE

1) ¥ —AIBEBWTILE, FEAS 18kg/em? ¥ Gl
BRI EAEENWY, Th D E, ¥
FREDRCIR - & D & LEEXFL, KETHAT
ORFTLELTRTRES, Lo LEEH50kg/cm?
Wik Th, BHEE L Y RTFO1/2B8EM ECH
WA R L, BERE OELRTCTE RV,

2) ¥ — AR BT, FEA 10kg/em® CFTIC
WL OXYR L, HEA 20ke/cm® TIRHEH
X ) HEh RN £ CBEER 2R L, 50kg/em?
CRFE O 2 GREMS F CHEEMLYEL, B
HEREOMELYTRLTv50

3) LBCRESSICHCECBETIIKREL,
TR L OENE Lo T OFEIKE-5 (@) KR T
INEF ARBT 5 Y v » FRATORBEELOFIE
HEHR L EEMEEM L%,

w5, 10, 15, 20 A5 » FORERERT & K46

DZELTHBo Tibb,

1) 5 —RARIBTILS AT » 7 CILE » 7 T O
RELTWIEWA, 10AF » FRD &, HEATHD
T AEHEEOLMN L OFEC I 5 B ES
3 LB, BEHOBEORN FITh 2 SRE R
DR T OFHCIR G > FFHELTL %o 15
AT 5 FRID &, BERO TS X TEAhD1/2
BEOEI T, XF HNEHEREE L AOFURT
b, TLREOTFT LAHCKTHEEmOL ] 0
FIRC IR > oA HE LT Do 04T » 7LD
EHOBIREI DI, TOBRL TFHBIT
FIHCLEA 5T B, BETHADERY2FHL
o

2 F—ARI9TIRF — R H LTI OFHES LU R
DFBRORENZ DD TEL, BRAT » FTCTTK
¥y —RI8DIRT » 7k b [ OFROWHITIKL 7
5T BH, BOFHIELTWigvs 1027 » 7
withE, r—2I8DI0AT » 77X D IHIVDR
FEROBEIIE It Twboe TR OFURTH
WOTRERREETAz Lic kD, | ofE»D
[ oFBEA~BT T BEOBRREMHLELS Lo
€, CHLHTECHRRL: T v 7R AMRBROHE
FIDy ~A3 LB IV —A11L13L OBERER
"“C'éf)o

3) B ThOr —AdhichEVHEIR L 5 T
3, NoHHzETTvint,

D KEROZLTHRRL, H-10DAY~v%]
Ofi% BY—~vi [ofE Cv—viEIofiR
LE 2 Bl biE, H-10L ZHDTHEB L5,

5) hboOoREROFEYEETSE, K-430H
F—FHEE L0 ®-44 OHEELEEC T, &

g

7

4!\

E-46 (&) HEHE (caseld)
— R9DFHHEEL AP 1 HEL, ToELR
£, BESoAMTLEEL DI, 55
CHRLEBDZLTHS,
BRI, 0AF » 7B a1 EHCOWT, it
EOHER FRBER-A6DZ L ThbHo Thbb,

1) £BCHER L OHBTR AR BT 5iI5L
F1Lel, DIPRBEEFOT T, F1EENR
HETHZEE, PPRELLBEHREHETHRE
’C’%Z)o

2) & —RIBEIITINIT LA EELL

3) R-9CRTY v » FRBBOBBHNO-TRIERS
Biexn &, EHHEOPLR CORNE—EMRT,
3o & b & LIcHBBEEM SR L KES & BHUR,
BN o, BEINFL 27T, BERIDKER
DFRABERIN T35, ThHLDOTALHOWE
— O TR MEIIR-8(b) KR T X i EED TRy
BAREYATELTCC50T, BHERHLES L
DTV EE L bRBo Lichi-T, RIS
IEHOMENHERE K ERENEL LD EV ST,
H-9RmTEEEREFET S 0Tk, L
AHHE-9IR—45DOREREFHITXEL D TH 5
50

XC, —BRFEEOY ¢ » FRAETE, HEERN

-3 R bRD X DI, ¥ —R19X D LEEENOR
RV, Zhil
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1) FEORBETHLOFAREHESNE LTV 1
DOFR 6§ OEHCHITT 2 BEORBRSEHILE-
2) BUES 2 0fic R BRS X 5K (R-3121),
tangDIEE. 1. CRIE DR R T L D% = D5
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Study on Compaction and Settlement for Embankments
Tetsuya Isheda, Akiomi Shimazu and Toshihiko Tanaka

Synopsis :

In soil compaction for embankments, it is shown what extent of compaction
would be required for minimizing the damage of settlement or ditterential settlement;
that is, a relationship between the degree of soil compaction and the settlement is
clearly presented. -

Theé author proposes a yield compression stress and, using stress-strain-time
curves which are provided by combination of the values of yield compression
siress with those of compressive characteristic obtained from compressive tests of
statically compacted soil test specimens (30cm. diameter and 3.75cm. height) by
a large compression tester, gives calculations for analysis of the stress-settlement
relationship by the tinite element method.

Propositions are also made for processes to reduce the settlement of compacted
soil and measures for prevention of seitlement of such approaching part of
embankment to the structure.

Further, with test embankments, the values of measurement of settlement
are given in reference to the results of analysis.

Key words (compaction, compressive settlement, yield compression stress,
finite e)lement method, approach embankment, fest embankment, preloading
process)

Report ot The Public Works Research Institute Ministry
of Construction  Vol. 144, January 1973

Theoretical Study on the Nonelastic Behaviors
of Jointed Rockmasses

Ryuichi Tida
Shigetoshi Kobayashi

Synopsis :

It is evident by the results of in sutu tests that rockmasses behave in different
manners from elastic bodies, because there are many joints and cracks in rock-
masses. On this report, the mechanical model which is suitable to the mechanical
characteristics of jointed rockmasses, is presented, and based on the elasto-plastic
theory the mechanical treatments on rockmasses are discussed systematically.

Key words (Elasto-Plasticity, Finite Element Method, Rock Deformation,
Rock Shear Test)
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