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By Yasuo KAJIKAWA, Yoshihiro TACHIBANA and Hiroshi YOSHIDA

Mechanical behavior and failure properties of plane models composed of aggregates

and mortar are studied experimentally and theoretically using an elasto-plastic finite

element method. The plane models idealized concrete, the shape and arrangement of its

aggregates being varied. In theoretical analysis, the interface between mortar and

aggregate is represented by joint element. The constitutive equations of the mortar and

interface between mortar and aggregate are based on the plastic flow theory to present

the influence of dilatancy. The aggregate is assumed a linear-elastic material. Using

these analytical model, it is found that the theoretical analysis and the actual behavior

of biaxial loading tests coincide with each other. From the results of this successful

analysis, it may be concluded that the shape of aggregates relates with the hydrostatic

pressure and the arrangement with the deviatric stress, respectively.

1. $X»E&

av oY) - MIEMECEYERIEEMRITHD. £
OBEL~NVELTETS, ERVLAVTCEaY 7Y -+
BELETH S E AN, RELXVTEER, O
Ubh, NMEREECARY—LLOEHL 3N, DL
N TR FR LAY PPV THREDATNEY, &
DOLRVICEBLTHOZE0EEMRE LToENFE L
BHompIcEhT0EnEWSEBT, ERNFESEI
ThbhTas.

—%, BITHTERCEL T, RCEEDHRELRR
WORBIZHEY, BREL WV TROLNZEBERROPIZEH
EHONTHY, 2ORENLLOELTEM—#HOS
HEFN, BEBERICESETN, ERBETEEN
BREzZEL A - AN OE TP ENET LN
%.

FITCAMRTCIIES, v o) - EEMEELS
VOZHEMB AT LEEM-TVIVERETNVER

*ESER I SRAEPHIR IS ATEHR
(7920 £IRM/DILE 2-40-20)
» ExB TE JEHTEGR)ERAHRMEE
(7114 JLX#EEFI] 1-3-11)
o FLE T SIRAFEEE TEHRLEARTEH
(7920 &IRM/PILEF 2-40-20)

W, TabEHhELVICER U FREIHEEER
EEMIC LY, BMEELSVORERY GarE, &
R, f@nr&) Harrs)— oBED KRB
WHICEET 5 EFANL. COBOWERIC L VAE—
HELHsrav ) - MIHTHBIRPEIREE 5D, £
OARY—HIZL Va7 ) — MEEMOBEDIE LD &
MERTEXBIENRETHAH. ZOLI BFHEEE
KENZE-T, BREBIHHHOBEDOELSDEIC
DVTHEIh TV S,

1972 417 Buyukozturk & Nilson*i3 3 v 7 ) — b %
BH-EN I NVEBEFTNVICEBLLT, FOMEIE—
B LD HTEROAPR BB E2TFHLL. L
»L, COMESTbALERE, 277 — FOBR
RPEBREC >V TER LRSS THELT,
ORI BERERFTICE- 1V - 7 -0 VEER
HEBD AN LD TH»12. KR TCEBTICLLE
M-y VEFETFVHSBYEE TEDT, LVER
DEFIEVLDEL D EIITENS VOBRICIZE
M TS Chen 5D EFNYZHW . BHEHE
HITESCEBRAOBBE, 27— bR REDL
Aok ESCHEIc B TBiEETAa SN A AN
CEBTAVAI VY —OHRERRTEL LD
5. ELINLEBHMEDOREIICIE Goodman 5D Y 3 4



370

v FERVEHOLY, EBEOa V7Y — FRTOEN
FNVEBMOFRERTH A VA Y v ¥ —Iil kB kKERR
BEZ SN, KFIFETH, F4LA45 vy —2EZR-IZA
nizETMEET> 12,

CZDEIBBHM-ENLINVERBET VDO EFNLIZ L
0, BHOELERBTONIZEZALOEBHILELLTED
DEBES, FOBMSI—VELT, 45— 22HL
T BRI & MR ARTOBBEERZTL,
FNHOERAENE L BRI O VWTEREMA 1.

Zh o OBERTERIL, ETEBOREEZHBEL S
Hhidary s Y- rOBRLELTRWA I LM TEL
V., F2T, ARFRTRBH-ENVIVERETLODL
DO — DN T —HEREHRRD K C AR
HEBETV, BIEREEBRERLORRETO> L
i, ARETCHOREM-EVIVEEETNVOZ
MM ERREI L.

2. BH-ELALFEETIOEESFRE
319 0

T, ENVINEBHMOETIVLEZDFREOIE
BNHEIZDNTRR, BRFRIZOWTHFHIAT 2.
(1) BRsSLUEREELE

BTV BHM-EL Y VEERET VI, BHOKE
LEBII LB AL HICFig. 1 D45 — X (AL
BHT, FEHPKE MBS, FESNSLBLHE,
BAREETLEMT, FOKEIVZIFELVEE,
FKPRESTNBPE) IZONTEX, BITIIHFE%
2& L CLABERHETFND 1/4 T 1. &BM-EL
SNVEEETVOEMERRIL48% &—FILL, BE&
W5cm, Figl X 1/4BFKTHHOTERO—IIE 20

Case 1 Case 2

Case 3 Case 4

Fig.1 Finite Element of Plane Models Composed of
Mortar and Aggregates,

Bl - - EH

cmTHBH BH BEAREIEZEFHBIEO>VTIR
Table1 iz R UL T2

(2) ENELEBHMOETIVE

FENF O T ORI, BEERICEOL
72 Chen 5 DE F VY% H 1z, Chen 5D EFNi3H
Hravs)— rOBBRRELTERSNLBOTHS
A, AV — FEBNY VOBEREISENL TV
EDRE DS, AFIRTCEINEZENLIVITHLBEAL
fz. EBMEERERIC K AR, OB T 5 BKE
BEBERT v Yy VBHEEL, BYRT v Yy Vi
HOTHEHIRT PVDERTEEVIRELREBESL
TWaA. L LaHMs, 208N, EEoay 7)) -
PRt R ETREEREZD I 2L LTBEINB03H
HiLEEH TS, BREBHIIOTA2ELS LUCNTIE
{bEERIcB 5N 5. Chen 5OEFLTE, MHE2S
itk ch s LIREL, BERT v Y v Vi BEREES
#7312 Associated Flow Rule iz X 9 A 2B L
TW5.

Al=02=0'3

92 failure surface /

Initial yirld
surface

Fig.2 Failure and Initial Yield Surfaces in Three-
Dimensional Stress Space (Ref, 8).

Initial yield
surface

-
7 01702703
-

. : ive zone
Tension-compression Compressiv

20ne (or tension-tention zone)

Fig.3 Failure and Initial Yield Surfaces According
to the Model due to Chen et al. (Ref, 8).

Table } Number of Elements and Nodal Points,

Number of

Number of Number of Number of

Elements for ;Elements far Joint

Nodal Points Mortar Aggregates Elements

Case 1 313 329 135 45
Case 2 289 270 1286 54
Case 3 316 342 108 54
Case 4 318 342 108 54
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