H46% H 1M # L+ T B % WMk Vol46 No.11
2024 4 11 H Chinese Journal of Geotechnical Engineering Nov. 2024

DOI: 10.11779/CJGE20230855

TAFMESEREREERETINHE

MRIEX !, d®mm23, 3 M4 %k BE°
(1. FEEE BB ER VR, K 401311 2. FILRBERELARTRESR, Hl 22 7300305 3. Hil& 46 TREMES HEE i A=,
H 221 7300305 4. 22 NFR T RS EARTAEZERE, HlF 220 7300505 5. PO T RS TREVAR, BEF i 710048)

B OE. N TR S B E SR — BB EE, FEX 2SR R S AT R B S
Bhb b, RHE T LR SRR SRR, B EE T LA NS RS, R . TR
RERW: ELEN TS IFRZ AN RIS )15 SR L ) W E SRR T A 5%, (ARG —E Mk
Fis FHR SIS I SR VAR IR T R S L 6 3d,  HooT DUBEFF/E i ALBR R B B MR, “Es:” 2—1
FEKTBOMERS, A AMEARFAE R 52 K T 3 P SARFAE RT3 T DA T RE AR RSN s B 1) & b AR R Y
B CNEESEA R I 02, SR BJE T HEGARTY . B T ARG R IR S . PR @RS . AN OC BRI E
JRIGECAARRL, LA AR, BK. B, B Bk, B, SREE. DS ROERNL. AR
PSS Z T HINE, TAMR TN -RNAE G R LA R RE R Bk 226, I RN, @ik
R 3 ] R R A A

KHEIR: ESEMERY: BN SN TR 1% IREES . AR, AR

FESES: TU43 XHRFRIRAS: A XEHS: 1000-4548(2024)11-2245-11

fEEEN: BIEN1947— ), 5, #d%, EENIARWMA 555+ 5% & TR m R Ze% T8 . E-mail:
chenzhenghan47@163.com.

Continuity hypothesis of soil mechanics and its application in modeling
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Abstract: In order to make up for the important theoretical defect of its lack in the soil mechanics, the continuity hypothesis is
properly put forward on the basis of systematic reviews and studies on the continuity concept in multiple disciplines, and then
the concept, category, attribute and modeling idea of the constitutive model for soils are clarified. The results show that the
continuity hypotheses in the continuum mechanics and dynamics of fluids in porous media provide useful references for the
continuity hypothesis in soil mechanics, but both have certain defects. The viewpoint and method in the theory of mixtures are
suitable for describing the continuity of soils, and it can avoid the difficulties encountered in defining the porosity. The
continuity is a relative concept. A research object can be regarded as a continuous medium when the external feature size is
much larger than the internal feature size of the medium of which the research object is made. The existing constitutive models
for soils are all based on the continuum mechanics and generally belong to phenomenological ones. The concept, category and
modeling idea of the constitutive relation are clarified, that is, the constitutive relation is a mathematical model for the
macro-properties of substances; The constitutive model for soils includes various aspects such as water retention, water
permeability, gas permeability, heat transfer, yield, deformation, strength, meso-structure evolution, thermodynamic effects,

phase transformation laws, etc., not merely limited to stress-strain relationship. For the studies on the constitutive relation of
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soils, the specific soil category should be highlighted, the main

influencing factors should be grasped, and the mathematical
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IC 28 A0 25 FhoAH LA o H HO6 RN L A — Fh A
T EERIES, R RERT &R ] 2 AT S
PRy W FEBE IR, o DA B — HAR R 25k
ATHERAI 2 B A D% 000, AR, X BLRT U6 I Ao RS
I T B2 b ORI O R B 2 [A), zeize KT R
7 CEHEN 100 m=10* um), W FR AN X
(mesoscale B, mesoscopic), TNFRNMMIE . L1k
FE 2 B SRR TARSRAE (g K, REE. I
55 MikA . HIEERE, HESEBI.
R B CT HARPIR) KR At 7t L (1 403
GER AR T ) TR e

R 4EH, SMTRHIERRE CRI/E D 597k
AR BE R/ (0] [ LRAE s T R xt 4h 5 E
RMRRPL, i KT G Em, Hinl PAEe 70t
REFIESEN T HF2, “EE” Z— AN
oo WWOMMIER, REKINHEF R I%Z AfEAE
EKEZSE (10 1°9~10 5~10 4m), {HEBYARKIH
INRSFI I KT R RS, BN SR . fEbR
AR, 1 e’ KRS 3.34 X102 4701, AT
K FZHMBEEZN 3X10% eml®, RiE. HiKE
. HRKEE R R i KT zEE e, SRH
HEEANTRIME S 5E AT . {EHBERR I ML A =36 2%
TF, B THPFEBEL N 5X10° em, BT
il AL ARG, PR S EIE S R,
n, NARLLIMERA A EARLI N 8X 10 em, U1 SRAT
FUMYRAE ELAR 0.5 em PIBIBKIMVE RS, J58 ZRT# 1
625 i, H] AE MBI L/ i, s, LT
M) Cinhzd, ORI, BR3E. MLIgHES) Wb
JGT RN RS K5 %2, ol HERIESA .
X, —MERARE ETACRUERR, FMATERK (A
PIBEEAROR, HAE RISMEIRS (BEA) MEtIE
W T o VR RO, H R E AL (10~

20) JiEE (1 EHEZET 9.46 X102 km), FM] B2 N2
H 2000 1251~4000 12 5E R, A FHM TR 6
)23 (AT 299 0.004 FifE 2 o 55K FH S 1) 10
fER 5K P BE S 208 7 Y64, ANRIHT R E A
2 —. IEFRAIL, MEGHEC N, R R
BRI A RSHRANE R AT HR 1 752 A 241,
AN AT REIB BEEL AT HE R (i85 . Mo AR
KR ESLA R 150 )51, I e B R A i
() 6 4EAZS 1) e I %1 ¢ 18R A 2 T, BEm
BT RERIBEI S TR, FEATE S SRR 4
BREAHTF. BfE, MRIGE AR T #HiR IR EE Rig
IS R EAE, FZ NS TN e R (s s S50
D58 FEHEAFHFFOI621, Hy - HH A1 N6 T BT oK B 2 1)
(10 B 5 326 /N 28 B o] K EEL P A [) 2R 8 v 0o 2 T ) B
B, MREHESNE R FESA 15 & T
TR FH BB K PSR AR AR R (o D« IRk
FOMAONET T RV AN R K B A R A
BUEE G, (HR IR LW G 1 25 A SR 0 A (A2,
WAERNS K. 7

ZEA UL EUGEATL, B A S AR R %
FhAMIRE RS TS i )5 v Bath, Sk g T
GARRL . (EWF TR L CAnJFOIRBEZ K AR 1D
(1) ) R P RA R BT B, 2% R AW 5 440 S FLAi A
AR Y, AR TR b SRR RS e
IKEFPE. J12EEtE . TR AR BT B, N
FE R LR R Y, JF R R RSO0 A A
SERIR L Z IS ARSI R L. 548 B R
(AR b, A R S % B 5
B L 72 ER I B B A 5
5.3 THIAMPERIF AR B

T A 5 R AR T AP ER L 2 2 5 T 2 W
PE, RIS ZE AR 2 — . SRR
HAMKRZEAZ NG, WRJ-NAXR. JHE
ARAED . SEEEAEN . KA. HKEE Lk 5
T K EAR .. BEASARE T L
HER IR AL T FE RSB R T RE )« (B - Hhuf
SR RAEKP P AAE (Henry B #1412
RN, FHAR RS AR A SR Fik, EHA+LS
FEIR LI AR B L A5 E T FEEMNE.
P TSR AR A A DL RN 2, ELAE 3 A P B
T EREREARTE . B AT ARARAR T, e RS
FHASTE o MO ARV 4= 32 B2 REF 70 i SRR (R A
PRI,

RETRE S, TRARFNY, ARAE AR
H R, R B R S R A . KR
A, B B R SRR R, K
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FERR R A At . RV AN E 45, R
PERVRIMKCRIRR G, 2hi03 L 1) = 2R nU2 K . IR,
B — MR b S IR SRR AN AT RE . R
TEOLE, TR S MK R AKX P AR e R TR AR
MG —AE A — AR R BIRESE —, Py
WA IRAR W IR e 25 1 SEFIANME - 52 B i dE A N 0):
“Things should be made as simple as possible but not a
bit simpler than that”, R XPHF 586 5N R AT BT 4L,
(BA R FE iAo PRI B R e 48l 2 B Bk 1
K, INEEFE, HILM RIS ECABE, A
SAERCT )8 AN ). BOCERAR . AR —
F 1] [FIVEARL,  AMERL K SEm e Ik RE, iz
JIRERETR B PR AE L) B A, RS ) L - AR G
Fo B, ZRFE-MECARRR A, B R
BRIZLE ST 28 R R P A R AL AR IR AER . I ELED
R B XA, R e R SR 2R TR &
TSI RE AT 7T 25 . BIFFE T 1 8 1%
EERTRRR I OB, RRER B TR GO e il 2
I A7 EA T A 16 I i 2 Il R P B Y . BRI —
FoOgAEHEAR G A AR R il e s bR
v R FY e T B RS2 7 U2, SRR AE 40 FEZ TR T
RIS WES AR S L.

XFAREAE TS, W )Rt A 25
Wi, FERRAE NS R I RIE R . R, AR
I3 PRI T 35 LA AK -+, AU SR R A 1,
M HEA RS MRE . MR i 25 1 3=
BRI HATRIR N FLBR S M AR s, A2 TR BRI
KRR R 1 s T AR 1 B K T A e e A 2R
B, ZREPRPER K L) 2 EEE MR AE, R “ R
7o ANF T, BT B S R AR R i 5 R
L L BT E XULBR S5 M R e . S, R, R
B AR BAT R BAOK fh a5, JFEIRT. X
BEZE YR AL T 20K AR TAEREE T ek L
[ EERAE 2 J)id R vh 2 R A BB AR CGRIUN A 45
KB LA 2R RIR, I AT RETE OB 454D, Xt 1

AP BTR AR K, Y D 228 18 HL AR WL 435 ) P
.
PLERVL R TR 0406, ARGl 1 2 A A —

—21 LTI R, ORI A
PEBRLE IR 1 22 A% O T R 7 AR R = [ 45 2
W “AENAE S B A B R . IR T
Prig + 5K AR L RARTE G o R R R
PE B AR - (AL S5 F 7 2 b BT B A2 AT
REPITRAC LR . ST AR A S A PR (BAR g5
IPERB AL REEMTANALRY, CT SR
FHHA AR T TR

I Y, 453473 0 e DU A 3 ) 25 S
), V£ SCHR[67~70]. SCHR[21]/I5E 20 FAIEE 21 &
it AR - 77 5 AE LA R 1 24> (i
BB D)5 WU AL, MR T IR TE
B LR RR I A 1 1 s B M R A A A

M A KGR AGE NG “ARcEH ., PIPEaf
L FH T (AR R U], SRE “ FRIE M Sk« ORI
SCHCRIE . AN WAL, DSl Gk
FUIR IR T RIDAE A S5 8 O AL 55 TR i — A
HRWIR, TERICER[71~73].

6 & it

(1) “FEER” B— SIS, MoMRRRIE R
SHZE KT B A EBARAE TR, S mT DR A0 R F
VEEBAN TR EBA TSI M2 AL TR AR B) 11241
BB N T IR E SRR T H 5%,
{HERAH — 2 kG, AERIEE,

(2) IREYIBANAE— o N Fe T A ) B 2 ]
PRESA T, ANFEIH S A L L2 |, BERT LA
T3 M e SO R A, AT DU TR 8 SCFLRR
REFEBEIE, MRS PEIS R T VAR A
TREL MR AEN . AREL & RPN —&
SCHARI AT GRAN 2 R R E SRR AN R

(3) YR W TR B AT N AR K &, 3
EN AP ENE Yo BN UN Ao SV W DN A 0 £
AR SRR, BK. B R B, 2.
SRIE . AUV . TR MR EZ T
HRNZ, AT -NAEKR.

(4) PR L &P AFIRIRLE DUE LA i 11258
Seht, BALRTMESER. EUF R sk
B FORTE D 1R AR R B ), R
JE LGNV 2546 Je AR AL I 52 s FE AT 52 B2 L 0
ORI IE S € b K= SN (WA 24 S N a5
RURF, L5 REAEE— 02V E T 2 o 520 = 1 A R S
RKERIR L, HFFCNAET BAR 2, R A
B, AR ) R

KT AL R M RN B 2, ] 226 SCHk[71~73] .
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