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Performance evaluation of unsaturated base course
materials subject to repeated traffic loads
(R U288 EAEH T OSSR B 84T o b KL% B8 3340)
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It is generally observed that stress state induced through traffic loads inside substructure
of pavements is not exactly reproduced through conventional laboratory element tests. It is
therefore required to develop new testing method which can simulate traffic loading condition
and accordingly evaluate reliable and realistic deformation behavior inside pavement struc-
ture. In addition, there are not sufficient studies that examine behavior of granular base course
materials under unsaturated conditions. However, unsaturated behavior is more prevalent in
pavement structure. Therefore, mechanical response of unsaturated granular base course ma-
terials is needed to be addressed. In Japan, natural crusher-run material is employed as a base
course material for pavements. Nowadays, in order to economize the cost of pavements, re-
cycled crusher-run materials made from construction waste are employed as one of the base
course material for low traffic volume roads. Therefore, it is the need of pavement engineers
to evaluate mechanical response of natural and recycled crusher-run base course materials in
order to construct quality roads with minimum cost.

This research proposes a testing method to determine strength-deformation characteristics
of unsaturated natural and rccycled crusher-run materials used in base course layer. A series
of Iaboratory element tests using multi-ring shear apparatus, which can take into account ro-
tation of principal stress axis, were carried out on natural and recycled crusher-run materials
under different saturation degrees. An attempt is made to examine shear behavior of natural
and recycled crusher-run base course materials under different degrees of saturation. This
study emphasizes on mechanical response in terms of cyclic plastic deformation behavior of
unsaturated natural and recycled crusher-run materials under various cyclic loading condi-
tions which include phenomenon of principal stress axis rotation (experienced by pavement

element under traffic load). Besides considering mechanical responée of unsaturated natural
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and recycled crusher-run materials, shear and cyclic plastic deformation behavior of natural
and recycled crusher-run materials were also compared and analyzed in this study.

The experimental results show that degree of saturation has obvious effect on shear and
cyclic plastic deformation behavior of natural and recycled crusher-run materials. It is also
explained that cyclic plastic deformation under repeated axial and shear loading tests signif-
icantly enhances due to rotation of principal stress axis when compared with cyclic plastic
deformation under repeated axial loading regardless of type of material and degree of satu-
ration. Moreover, shear and cyclic plastic deformations of recycled crusher-run material are
more significant when compared with natural crusher-run material under same experimental
conditions. This indicates that natural crusher-run material has more strength to resist cyclic
and shear loading as compared to recycled crusher-run material under the same experimen-
tal conditions. Finally it is pointed out that results of cyclic plastic deformation obtained
from multi-ring shear tests under the influence of principal stress axis rotation are much more

realistic and these results can be incorporated in practical pavement design.

- 320 —



FAN G LEEDER

EF E MEE = @ F —
B OE # &k B I #® £
B & dEEE OB ) & W

F A X E %

Performance evaluation of unsaturated base course
materials subject to repeated traffic loads

(#aR L3S EEH T OA G B 841 D4 sERR)

INHBEANORERNDOEELHFBAODOR LD NEXZEETR, AT F AT
Y — B E R R OMREY, RBMREOMBNLHFERALEOBENZHETEH S,
IS, B, BNIC BV 2 2 EEMARER ORET T, BBARAKERFNEICRER I NI MH6E
RERD X O BENEREFEOEADEE > T3, FIZIE, EEEEHEOEERT T, 5
K ORRERIIEREHED b HERAVERE HENOBAT « HEILICAF RGN TONTVS, TD
1o, RBHMEERR LRI 2 ERMED LS REBRETEBEDOER « L TRMEOMK
BAHE LU TRIFEOBERZENL UIMERRIE, TOEEMRZEL TS, Xin
X, TOXSBRAOTF, 7R 7 7)V FMEEOEHBIBIC N T B RERE 2TV, HAKD
BRESATHA NV AXMOERERSZC EEBNE LT, 8$EMEO—TETH SRR
BB DL IREREE O MAEEERIOEVEL TITIMEERAEEZFZICER
L, ZOHENREREICET 3R FRH 2 VIEERHHBEZORE EZERLIZEDT
H5,

—MRIC, e LM L0 X S BREO/NE VWL ENRE UTBHEOWRKTIE, F5h
HHEEA L OME - BEFEICEVEEERIZT CLARENTVRICEMDMDET, T

- EFEESARICOEREIRAN TE U5 ZISHEA EERT 5 & 5 BISNRER, ThE TR

BEMOBAERAXBRTRIBFBHINTVEY, I, {AROEREE T, BRPHMEIC
X %iR% - KA EHFICHES SACREBOZIEVHEICED SN D, HHE - HBR
EEEZ CORFEEETRESNSHRI, BES/KLED 2 W IBORMGE EREDE
IREETITS T e ZBE LT DTH D, hiKBRARM D B/KIRED T ORI HIC RIZT
TEEHHICRE LIRREBO TREIN TV S, £T T, AW T, hRREEEM O
MR OB ZE L& 8578, (RO EIC BV TRUIREEM O A NS
BRI LR EREH\OLEN T T E N TV, OFSIEEE L @3 /KREE

- 321 -



EWVS 2EBRADERICDWT, ZNE DX EZ AR ELZE ) VT B AMAREIC XKD,
TR DERM « SIKEMICE T ZRERERMORQ L D BT AMRBRZERL, TOE
ANHEBEORIPZEIEL TV 5, Ei-, AK TR, KREROME &K L ORFEREIC
Ao U CaEf AR A BInERICH 2 BERAGZRRGE & UTHY, REafnsftic Bl
ZHERA - KAROOET - BENFEZHMICHAN, BEONENEEDEBNNERE
N-EEF TRERBYOEBEBIER 2T 22 HDRET - HFEHFEOED HILDN
TLEERZED TS,

—EOFBERL S, B AEICEKEL TTOREBIIRL S D0, S/KEARIIKERA
O AR R URRIE UBHERRHICHREERRIFT C L, BXUFBHE#RIC
& O REIRACRER AR ORER LB AR ENKIBICHEINT 22 L ZHS ML TS, £
o, A—RBREM THB LB A, KERBRRICHNT, BERAORANREIZETL, &
BUEHZEEEIIHEEZICHEMNT 2 L ZBEEICLTWVWS, TDXSIC, AR T, 358H
BRI ORBIRRCKES R ORR LB B BB Z AT 5 L TRERFHEL S TEB
BRDEITIC K B E SRR DORE L BKFIC K 5 E/KEELORE L OHEEMNROFT
HICDWT, BIFEORB A EOFEZBA Lz WiIAt L EE2E T 2B 5 EEH
TCIREL, EDRBRICE D BN FEEZBR UM, 5%, ERRFUCH L TR O
FIERSEZBERE T IV UE RS OMRMERET AL ICHBATBRIC, EASMERSE
KARBLDLHARIENS,

CNEETBIC, BB, ChETKREHATH - R BRER R U2V 5 A ERANKER
B DSIZENISEICDNT, FOFHED 12 DIC /A L i R TF I g 122N A ) &
REU, KK D /)22 B RIS IIGAREOIEA L S/KIKEORE, B L UTERGSED
RESEZ LT 270D X O ZHRICA L BNERBBRAZEOED HILDODWTEE
BHRZBLEDOTH D, BT YA CICRBIB T2ORBICERT S LA K
ZBEDNHB, Lo THEBR, ILHEREEL (T OPMEREINIERD LD
LBHB,

- 322 -



