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Difficulties and breakthroughs in calculation of foundation settlement
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Abstract: Terzaghi has founded the theory of soil mechanics for nearly a hundred years, but the two most basic problems of
soil mechanics are also the most widely used contents of engineering design, calculation of foundation settlement and
reasonable determination of bearing capacity, have not been solved very well, so that the soil Mechanics is called a
semi-theoretical and semi-experienced "art" science. What is the root of the problem? How to break through? Can the theory be
closer to the reality? Here are some of the work and thoughts we have done. The reason why the settlement calculation is not
accurate is because the parameters obtained by the indoor soil sample tests are different from those obtained by the in-situ soil
tests. At the same time, the usual settlement calculation method is difficult to consider the nonlinear settlement caused by the
lateral deformation caused by the soil stress level. The settlement of the foundation is proposed to be calculated by the tangent
modulus method established by the in-situ plate loading test on the hard soil foundation, which can solve the problem of in-situ
soil parameters and stress nonlinearity, and solve the stress nonlinear problem mainly for soft soils. In order to reasonably
determine the bearing capacity of foundation, the load-settlement curve of actual foundation should be calculated, and the
bearing capacity of foundations can be reasonably determined only by the load-settlement curve of foundation and the
double-control method of strength and deformation. We hope that we can make joint efforts to promote the development of
disciplines.
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Fig. 1 Calculated settlements using e-p curve and p-s curve of
plate load tests
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Fig. 3 Curve of plate load tests
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Fig. 4 Hyperbolic linearization
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Fig. 5 Calculation of layered settlement

Ap,
AS,./- = E_ Ah, ’ (5)

ti

FEEAT A Ap SRRV N &2 AT A

As; =D As; > (6)
i=1
IR AT BRI B 5= As; .
Jj=1

XFEARREALEAL, BT HATBOKFAR, Ey
R AER), TR R AR, 7R
BT PO AT R U, AR
UURE R B 4 R 0B ST SR AT, 55 S T b el % 20
YRS IX R0 77927 AR fift e fi - $h 5
JEAL LA TS HI R, I LB SR AR, fe
THREA DI REN p-s Mz, A AUERRT
N, ANBE SR RIS AR R . S AR RS U H
TR Z I BRENARTE SR, * R — it E T
THREER . AL IR EA R L Z, WA BLSAS
I -t R kAT He A B A R AR5, H AR R %
AR LERRENEESH e, ¢, E,, REHERS
J& b BT A BRI B K Y SR AT Ay B 2 R DI
& EH T RS Ll X6, WAFELE, A
AR LR ¢, @, Eq WA LU3EAT 2 2 L )T
BEita.

K A BT BB vk, tnT DUR A7 11
X3 A%, @SR IR TR A AT,

0,05
& :(I_Rf (GI _63)fj .Eto ’

2(ccos @ + o, sing)

(7

(0,-03); = X
1-sing

3 HAERURIEITE

T HSER TR, T RS,
EENTELGE, SR S R R R S T
R B0 e - p BTSRRI A 31 L

BRI . AL, BetEEtR )T SO v e
TR AT S A >
de, = Ei[da1 —v(do, +day)] - (8)

e-p MZMAT Ko [4h, A MBRKN R
A, 4T do, =do, = K,do, BN JPIRE, #0773
g g ITHRARTE AR -
Ag, =Ei[(Ac;l -K,Ao)+ K Ao, —v(Ao, +Acy)]s As, =

t

-%@q—&mmﬁﬁﬁmﬁﬁﬁ,ﬂ%apﬁﬁﬁ

ﬁ! *H%%Agc = AEGI o

S

1
Ag, :E[KOAal —v(Ao,+Acy)] )

X, Agy & B AR 51 R [ T e B A2
X T A R LR A B v =05,
Ao, =~ Aoy, NI
Ag, :Ei(KOAU1 -Aoy) (10)

X, E ANTIVILEE.

BRI, K,Ac, =Ac,, W Ag, =0, XFf
RA Aeg, .

BAEMUIRERNAR: As = Ag, +Ag,

XFERTLATE AR e - p MZRAEAT IR

WMV E, 58 /1K %, Duncan-
Chang BER AT 1A S B T R 777K IR 4

B AR IR S 7 RES AT LR XS R R,

1
WME=01-Rs)E, E=———F .
s ( f 0) i 1 (1_RfSO)2 s

T — 5 . ARAS I D) A & Ry
(1_Rfs)2
(1_Rfs())2 v (h
KX, E nPUEE e - p MIZEREHESEE. XF
ABFHT e - p HZESTAFHR AL T EHR L
] 1) A8 T 7= A TR

4 HEBTRAZHNRT S IE i E

BEABNNTGE

MO F AT R e R MR sk B b (E
T R T B MR, 5B TR LASICH
T YRR T A, SEBRb I R B Ut A
RV A, SRR AR A, DA
R AT AR, MR AR R B
YA R SE DL R R B, e A A B

E =(1-Rs)E =



10

Woete. ISR TS R XE S 58 1897

WL ER F7, 0 rb E S AV ik R
I UTIEEL s/6=0.01~0.015 BUE H 3 Ak 3877 R AE
8, F—ANRE, BTN 0.01 5 0.015 X B K&
WHATREA AR DR, W RAE Kb TEP A
a] PLETTRE LE A 0.015~0.02, 11 0.02 5 0.01 %R
PRI I T RE 22 K, IXFE RS [ —/Nkae, 15
FIIR BT I8 M R R B A PT R 2 1 T 25 AU ]
(AT R L T B RN T o DRI, AR ARG S AN R
PRGBS AR E . TR IXRERUE, T bR
Fhb RS R T ARSI AN Ge LRI S PRt 1)
DURE AR AT DA R 223K o R RETHEL H SEBREEAIL (1 A 2 T
BRI FRI p - s BIZR, % p - s HIZREUE R T7, H
FEARE T HUE AR REAS AR . THEIEREDY p - s
2 v DUR A DA B ) 26T sy R S, U] IR Fy
BB (PR 58 7 2 R LA o P RN TR A (1) T ¥
ﬂ%ﬁﬁﬁ%m’w]o

(1) PRAESRE 224

K=pJ/fyy NHIEGRFE 224 R4, HLK=2~3,

(2) AR sa<[s], [s]J9Fmt RYFRITIRE,
Wik 6 Fizw.

o

O
Sy fmmmmmmmm =D

e B

N

6 WTHHE MEAE N5 E
Fig. 6 Double-control method for determining bearing capacity of
ground
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