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Synopsis

Monotonic and cyclic loading tests were carried out as followings in order to
investigate the strength characteristics of rockfill materials which arc needed to
evaluate the stability of embankment dams during earthquakes.

(D Evaluation of test results relating to the loading condition in the laboratory tests
@ Investigation of several factors affecting dynamic strength of rockfill materials

@ Relationship between static and dynamic strengths
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strength, triaxial test
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A BEC IO BN & L5 DRI FROM D Cdb B,

o 4tJ)(Total stress)

o' AT ) (Bffective stress)

oy KR )y (Major principal stress)

oy RIS 3 (Intermeditate principal stress)

o3 /AL J) (Minor principal stress) _

orc LR T B DA :E ) (Initial major principal stress after consolidation)

oo IEER T HRoDIBIISD (Initiai intermeditate principal stress after consolidation)

o3 LR T RO HE/M L)) (Initial minor principal stress after consolidation)

oo I (Axial pressure)

or P (Confining pressure)

vae LR % DU (Initial axial pressure after consolidation)

ore  HEEERT R OWIE (Initial confining pressure after consolidation)

oo - BRI DHNE (Axial pressure at failure)

o ¢ BB D YT (Confining pressure at failure)

on *45° i L COIERE L) (Normal stress on 45° plane) = (o, + 03)/2

o ¢ IERR T H DA i 1 ToOMIE ) (Intial normal stress on 45° plane after
consolidation) _ , . o ' 1

Cone 2 45° ML C BN D IR G J) (Normal stress on 45° plane at failure)'.l

or WG (45° + ¢ /2) LT IEM IS J) (Normal stress on failure plane)

oo IERIT 1% 0 T (45° + ¢ /2) |- Co Mk It J7 (Initial normal stress on failure plane
after consolidation) A ‘

o BIHINI(4E° + ¢ /2) LToIEEIEJ) (Normal stress on failure plane)

p EBLUESI(Mean principal stress) = (ay + o3+ 03)/3 o

Pe ! IEHIKT (RN (Initial mean principal stress after consolidation)

pe BN OSEEYTIE ) (Mean principal stress at failure)

q #3081 (Deviator stress) = g1 — g3 ‘

Qe IEWKT B oIS ) (Deviator stress after consolidation)

ar B OlEIE ) (Deviator stress at failure) = (o) — g3) max

ug Ry 27y vy —(Back pressure). o

Au : [BIBKIE(Pore water pressure) o o

A u gt BB O IBRKIE (Pore water pressure at failure)

ca EROEAHR CHBRYT) |, B DUV IRIBENO 3 (B8 LIRT) (Ax1al stram for

monotonic loading or Single amplitude axial strain’ for cyclic loading) . . - .
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SR IO In CIRPIRAT) 45 2 W IBISRIL & B9 5 R O97 9 (R Ul )

(Axial strain at failure for monotonic or Single amplitude axial strain which

establish dynamic strength for cyclic loading)

i P — 2 09 (Peak axial strain for cyclic loading)
DG & Wi b ¥ — 2 O3 I (Peak axial strain which establishes dynamic

strength for cyclic loading)

o9 A (Residual axial strain for cyclic loading)

: A0 9" (Volumetric strain)

(R Y Ik (Poisson’s ratio) =(1— e,/ €,)/2

AT A GERIBIRGT) |, & D W) IR AW 09t (R LIRET) =4 v) ¢4

(Shear strain for monotonic loading or Single amplitude shear strain for cyclic

~ loading)
LI O AW B CIIBIRGT) |, & D W IR AYERIE & BLAE 9 B ) IR A0 (4

W L&A (Shear strain at failure for monotonic loading or Single amplitude shear

strain which establish dynamic strength for cyclic loading)

: E— 28 AO9 B (Peak shear strain for cyclic loading)
SRR A T B ¥ — 298 A9 4 (Peak shear strain which establishes dynamic

strength for cyclic loading)

DR A0 9 4 (Residual shear strain for cyclic loading)
BB LI (Number of cycles)
WP % B9 B Bl Ui (Number of cycles which establishes dynamic strength

for cyclic loading)

s A7) (Shear stress) =q/2
D ZHEER I 31 B o (¢ for triaxial test)
U EREIZ BT 5 « (¢ for torsional test)
DN AMEEE J9 (Initial shear stress after consolidation) = q./2
s Sl BRI 81 B rs( «s for triaxial test)
E LU VRERICET 5 cs(rs for torsional test)
: W AW (Static shear strength) = q¢/2
D IR IZ B B oy (o for triaxial test)
A UV BBRIZ T D v (g for torsional test)
CIRBT (45° - ¢ /2) T o AWl J) (Shear stress on failure plane)
C BT (45° + ¢ /2) 1 C OB AWiE ) (Initial shear stress on failure plane after

consolidasion)

LI (45° + ¢ /2) LT ORBIYE ABIHRIE (Static shear strength on failure plane)

(v




ta B LW A ) (Cyclic shear stress)

rar, (rat vs)e t WHAW AW (5586 LGN CHINO P R eur H D WDIE epr 2B DU A
Wilti 7)) (Shear stress at ear or epr strain in Ny cycles)

da ¢ PEKERERIZ & AW A WG (Angle of shear resistance by drained shear Lest)

beu ¢ IR K AW AWK (Angle of shear resistance by undrained shear test)

¢ L AWHEELr (A bt J1#A3) (Angle of shear resistance in terms of effective stress)

ca : HEARB\ERIZ & B Eia% J)(Cohesion by drained shear test)

Can : IEMEAKIRER I X B HiAT )1 (Cohesion by undrained shear test)

¢ M%) (AishJy#7%) (Cohesion in terms of offective stress)

ap ¢ BEBT &8 1 S D O O 7291 (Angle between failure plane and the major

principal stress plane)
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1 R 50,

Equations Cyy for Ko=0.4| Cyry for Ko=1.0
Finn,et al.” Cri=(14Ko)/2 0. 1.0
Seed and Peacoéﬁ Varies 0.56~0.72 1.0
Castro ” Cr1=2(142K0)/34/ 8 0. 1.15
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0.5 1.0 1.5] 2.0| 2.5| 3.0
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Cyclic loading test for rock
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Cyclic loading test for rook
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Cyclic loading test for rock
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Cyelic loading test for rock
Col/o3=2.0, pc=6.0ksf/cnd. Dr=05%)

2.0

2=l0 20 - n=80 - 82100

J ~

1.8

Ta/pe

cresspen

S L0

‘Shear stress ratio

et

.....

........

..........

T R

i

0.0
SR N

=3.35(d) WABIEHE~E— 78072, JEHAREL
CBERER (0./0.=2.0, FHIE76.0kef/cm?,
Dr=95%)

N L 3.0

Peak axial strain - &, (%)

4.0

50

— CA3 _ Y

0.4 L o5 ~ 4.308+3.539y \A

B _/
T

0.2 L

yeliel
f

|
<

H-3.36 ¥ANEHE~EABO T
FEHKEE LIRTRER
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Field Conditions
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1. Relatlye Ben51ty of Fill ode g ateria _ Constant
"as built" (86%) Relative Density = 84%
2, Depth of Soil Elements Effective Confining Pres- Variable

(0~772")

Initial Stresses in
Soil Elements under
Level Ground and
Sloping Ground

_sures.

kg/cm2

: = ag! [
Isotropic (Kc-~clc/o3C

and Anisotropic
Consolidation (K, = 1.5
2.0)

2, 8, 14, and 26

1) Variable

and

4. Depth of Water Table Back Pressure, ub(4-8kg/cm2) Constant
5. Dynamic Shear Stress Cyclic Deviator Stress, Odc Variable
Caused by Different
Magnitude Earthquakes
6. Slope Submerged under Fully Saturated Sample Constant
Resexvoir Water under Back Pressure
7. No Drainage during Undrained Test Constant
Earthquake Loading
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Method of o 2 Consolidation
o . . 1 K >
Group Sample Preparation 03c kg/cm c Period (days)
I Dry Vibration 14 1 0-1
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