AR A4 VOL. 61. 2026

(&l zZBE LAt oBRETILE
KO EHEETILORE

¥om B o PN S N
R !

= =]

ReagfntcHELD 2772 BlgE, EAEMT 28R CEABRMENME T T2 L TolEEI &N
DHRTHY, FaftR’HET2miE-7 s BRNnd 2 L THRENEDT2HRTHD. £/-, K
FUFNFRE O 1Tl FRE O RO E K ORI EE DOEE W AR E D% OB KB L 5.2 D72, [F CRHIR
EETOBAREN R D Z ENFMON TS, 20D & 9 RFEKIEDE N ILHEE O OFRIZ 4 U % MG
ENWTHDEEZ2 0, FamtofECEkER Mg OBErB T TWsEBZxLRD. 22
TARBIE T, BHEO R LOMKRET VI Tl BB LEETVERETL LB, 20 [
W BACICRE D AR EEEERRET LV ERE TS, Zhic kY, MERET v ERT MM oA Tk
SYRERRE T VARV D Z ENTREL 72 Y, HEROERMNT TA U T 7= DIHDRRERR E I O RIRESC R
BEOREAE, HEAF—LHENLEDS Z LICE > TRICHERT S Z ENTHRENS.

FoU— F RERL B HRET L KRR
= R

1. 1ZL®ic 4. T BB Lkttt
2. EHERBRICL A Rfafnto Mg Ret 5. BPYIC
3. THExE) #BME LI ReafiiskE T L

PROPOSAL OF A CONSTITUTIVE MODEL AND A WATER CHARACTERISTIC
CURVE MODEL FOR UNSATURATED SOILS CONSIDERING "STRUCTURE"

Masafumi HIRATA Yudai OHTSUKA
Takeshi ISHIGURO

Synopsis:

The "collapse" phenomenon in unsaturated soils is triggered by a reduction in shear stiffness upon saturation,
resulting in a volume decrease as the soil's bulky "structure" collapses. Furthermore, in compacted unsaturated
soils, variations in water content or degree of saturation during compaction affect post-compaction permeability;
consequently, soils with identical void ratios can exhibit different hydraulic conductivity values. Such differences
in permeability are attributed to variations in the pore structure formed during compaction, suggesting that the
stiffness and permeability of unsaturated soils are strongly influenced by this "structure." Therefore, this study
proposes a constitutive model for unsaturated soils that explicitly accounts for "structure," alongside a
corresponding water characteristic curve model that incorporates structural changes. This approach enables the
water characteristic curve model to be treated within the same "plasticity theory" framework as the constitutive
model; it is anticipated that this shift in the computational scheme will simultaneously resolve issues regarding
initial state settings and computational errors encountered in conventional deformation analyses.
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