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MONOTONIC AND CYCLIC LOADING TESTS
OF CORE MATERIALS
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Senior Engineering Researcher
Masahiko OHKUBO
Engineer
Ryo—ichi YOSHIOKA *

Synopsis
Monotonic and cyclic loading tests were carried out as followings in order to

‘investigate the strength characteristics of core ‘mater'ials which is needed to :evaluat‘e

the stability of embankment dams during earthquakes

@ 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

Keywords : Core materials, monotonic loading, cyclic loading.,
shear strenght, triaxial test
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Al DB
AHEW TN E RS OERRBTFROBY TH 5,
o AIEJI(Total stress)
o' ATEIIE I (Bffective stress)
oyt BUKAUEJI(Major principal stress)
oz PIBEERSJI(Intermeditate principal stress)
o3 ﬁ/}\ﬂiﬁﬁljJ(Minor principal stress)
o1 ¢ HEHRT RO LIS ) (Initial major principal stress after consolidation)
oo ¢ IEWHT DD J) (Initial intermeditate principal stress after consolidation)
% ¢ EWRT B O B/NE ) (Initial minor principal stress after consolidaﬁion).
ga - HHIF (Axial pressure) .
" g, :PUFE(Confining pressure)
v LK T % O#E (Initial axial pressure after consolidation)
ore  IEWR T HOWIE (Initial confining pressure after consolidation)
var ¢ BRI DEHIT (Axial pressure at failure)
o - BEEEF DM (Confining pressure at failure)
oo 45° T L CoiER I )) (Normal stress on 45° plane) = (g, + a3)/2
onc IEHHK T % 045° i - CHIMEREIG S (Intial normal stress on 45° plane after
.consolldatlon) BT , L P
on +45° Tk C OB BN DR J) (Normal stréss on 45°:plane at failure)
or ¢ BRE (457 + ¢ /2) L CFEEIE S (Normal stress on failure plane)
o : IEHK TR OB (45° + ¢ /2) LT @E%LL\}J(Imtlal normal stress on fallure plane
| after consohdatlon)
o : BESBIN(45° + ¢ /2) L CoIEHE /) (Normal stress on fallure plane)
p SEHENSJ)(Mean principal stress)= (g, + a5+ 03)/3 o
pe CIEWRTHROEHLIE ) (Initial mean  principal stréss after consolidatibn)
pr ' BB SE IR S (Mean principal stress at failure) .
q #hEIH (Deviator stress) = o1—oy o
dc IEWET ho#IE S (Deviator stress .after consolldatlon)
qr ¢ B D EhEIS )] (Deviator stress at fallure);('ql jza_a)max
ug Ny 27y v —(Back pressure) . .
A u : [HIBUKIE (Pore water pressure) e ,
A u g B D HIBUKIE (Pore water Pressure. at f‘axlure)
ca EROTR CBEBE) , HDVEK Msmm‘a (ﬁ)& LJ&T‘I) (Axxal strain_ for

'm,o'nbltonic_ loading or Single amplitude axial:strain for C)’Qllcfloadmg,)__‘_v_:; -
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D BN OO GRBTHRGD |, 5D WL & Blded B I IR 97 (BRE L)

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

establish dynamic strength for cyclic loading)

: B— 2 09 M (Peak axial strain for cyclic loading)
L NS A R B - 2 09 (Peak axial strain which establishes dynamic

strength for cyclic loading)

: 38 09 % (Residual axial strain for cyclic loading)

: kBt 9 # (Volumetric strain)

t A7 v (Poisson’ s ratio) =(1— ¢ey/ ¢,)/2

D AWM A (EBRRED |, HAVDITHRMGABO 3% BE LI =4 v) ¢

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

loading)

DN O ABTO T A (B 3B NI IR & BB ) R AT 09 (B

3 U#M) (Shear strain at failure for monotonic loading or Single amplitude shear

strain which establish dynamic strength for cyclic loading)

D P 2 3 ABTO9 B (Peak shear strain for cyclic loading)
L BRI BT D B 2 & A0 9 (Peak shear strain which establishes dynamic

strength for cyclic loading)

: FREI AW 03 (Residual shear strain for cyclic loading)
. #4835 U A% (Number of cycles)
L BRI & B3 A 0K Ulal% (Number of cycles which establishes dynamic strength

for ‘(‘:yclic‘ loading)

8 AWIE ) (Shear stress) =q/2

. Z#RBRIZ 3T B o (< for triaxial test) -

U VRBIZBITS «(« for torsional test)

: B AWE 1 (Initial shear stress after consolidation) = q./2

L B IZ BT B os( oy for triaxial test)

U REIZ BT D rs( o5 for torsional test)

: H Y A WG (Static shear strength) = qr/2

D ENEER T BT D e (£ for triaxial test)

R UYVRBRIZIIT S o (i for torsional test)

DB (45° + ¢ /@J:“C“@ﬁ)u#)?ﬁ‘fx?) (Shear stress on failure plane)
DB BT (45° + ¢/2)J:'C“@?}J}Qlﬁ/\;ﬂfmﬁlﬂ(lnitial shear stress on failire plane after

consolidasion)

C T (45° 4+ ¢ /2) LCoRMYR ABIIE (Static shear strength on’ failure plane)

(iv)




T4

OB L AW ) (Cyclie shear stress)

vary (ratve)o s BYOWAWRIE (5B UIIENCHRAD Y A car DDV epr I S HA

Wilt:))) (Shear stress at eqr or ey strain in Ny cycles)

RGBT & B E AWHKHLM (Angle of shear resistance by drained shear test)
PIEHEKIRBR I K AW AR (Angle of shear resistance by undrained shear test)

CE AWK (ATRE 25R) (Angle of shear resistance in terms of effective stress)
D HEKBRBRIZ & A ¥535 71 (Cohesion by drained shear test)

CIEHEK IR I & B $ia% /) (Cohesion by undrained shear test)

S KA (5%t ))%7R) (Cohesion in terms of effective stress)

P BT & 1 EEL'["SJJO)f’li)ﬂmi(I)?b:’J‘fﬁ(Angle between failure plane and the major

principal stress plane)

(v)
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Finn,et al.” Cr1=(1+Ko)/2 0.70 1.0
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36 1.16) 0.58 [ 0.38] 0.29 | 0.23( 0.19
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Cyclic loading test for core
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Cyclic loading test for core
(ot/03=20, pe=1.0)
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