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Discussion on the application of tangent modulus method in settlement
calculation of natural foundation

QIAO Cheng-jie
(Henan Geological Investigation and Designing Instiute Co., Ltd., Zhengzhou 450014, Henan, China)

Abstract: When the three parameters of ¢. ¢. Eo of the foundation soil layer are used to simulate the load test, the
deformation calculation depth is taken as twice the width or diameter of the load plate, and the initial tangent modulus is
taken as the deformation modulus. When simulating the actual foundation settlement, the deformation calculation depth is
taken according to the survey standard for high-rise buildings, and the initial tangent modulus is taken as twice the
deformation modulus. When the hard plastic clay soil is used as the raft foundation of natural foundation, the deformation
modulus is taken as 4 times the compression modulus. When the dense sand layer is used as the raft foundation of natural
foundation, the deformation modulus is taken as 3 times of the compression modulus. The tangent modulus method is used
to simulate the load test and calculate the settlement under the actual foundation. Through the analysis of two examples,
the safety factors and settlement values under different foundation pressure are obtained, which satisfies the double control
principle of foundation strength safety and deformation control, and can provide a better reference for the preliminary
design of foundation. The subsequent application should consider the change of the initial tangent modulus with the size of
the foundation and the depth of the soil layer, and the correction of the time effect of the load test data.

Key words: tangent modulus; deformation modulus; load test; foundation settlement; deformation calculation depth;

double control principle

0 51 & TR P 4902 B R B S i R 0 AR
ORI, A E A L R P AR T B

IR TR, WEEALE A S FIIR  BANMEERI T AT AT A MR S T (H
TR AT SR OB SR, AR R B A Hh 5 AR R R G 5 A £ 22 4 A
%ﬁﬂiiﬁ%?%iF%EF%%ﬁﬁ%ﬁﬁ SRR LT, K5 B 22 4 RIS T 200 0%
ERFREES, SRR, WEWLE, BRI, BRI & & 7% 4

ks HEA: 2022-03-08
TEEEN: RN (1981—) , 5, WMMEEN, AR, @% LRI, FEMNFES LTRSS, %t 5 RN mr LIE. E-mail: 52451758@qqg.com.



%5 ) TS, SR GV BT 5 AR TR 395

5, (HIUA BT VTR Ui E FF A 1 T3 EAS
Rl A B, ANBEORUE S BR FE AT A 2 ZR 1T,

SCHR[1THG HY, A BRIBA 2 TR R %2 AT BL 3
ff i 6 s B Y R R AR TR S, X e
A e R — M, X R Al R 2 ) DT DA
AR BAR (B RO T ROR IR AR R AR,
e 2 FH 7] 2 A% B 25 T B3 AN R A A 0 T St X I
YU, PR R 22 A AR TR 428 i A X428 D D iy o
ot KA E st 58 (1R 3R AL . Rk T DAAS 2]
AREIR NI 2 4 RBONPTRE R, RMA B 2 228
Drificit Hid.

I T FH P A S5 P D7) e A B iR A AL AR
B RN S BRI N RITC R BEAT PR

1 YI%RiREE

DB ATH R PR LR 2 A ROE
UUR i 2 0 AR 70 2 A AR B o
fEBE p-s HhEN XU 227 R -

N

— 1
P atbs @)
— B(1—*)w )
Eq
P ©)
P,
2
E(1-R ) Ey @)

A av b NEEG B NIRRT ZEER, m;
wRIRALE, 035 o AJUFITRIRFREL, 7T 0.785,
J7TE 0.886; pu NHIIEMIRAZ T, kPa; plpu NIK
BRR AL BT 32 7 p SRR TT po FIECAE, Bt
T EARR 1A AR D) A R R, K (4) E
B L A D) R R B T plpu I ECAE ;. Re NBIREL R
, —MHL 0.8~1.0; Eo AYIIGVIZEIE R, MPa.
W PR AR EL T pu LRI FE I A A 5
p,=0.5yBN +qNgtcN, )

s Nyv Nov Ne ANRPRARAS I &S ) R %0, =2
FEIZE N RS o BIRREL, T 1M A1
B NFERETERE, m; g NIEREPIEEAE, kPa; ¢ A
FEN, kPa; y NHEJE, KN/m’,

o3 2 RANER T RS AR R R R pi I
B InYG AT EL Api, WIFEERFE hy 4b 53 JZ IR FE R Ahi 1)
HE RPN

Ap.alh;
Asy= £ .
Kot By HAERE o fE Iy GBI 8 R 2 I
MPa; fREHEME Ap SR LRI AT &2
B, o ARSI AREG Apia N Ap: 78 hy AbF P2 4B
NI & Ay NERFEERE, m: Ap A
HITTRE

(6)

As= Z}Ll As; (7

WA (D~ (7)) WA A R T 5T
ek VHE ik 2 11 DR 3R 2 B O R AR Y T IR AN
SRV R E -

2 HERBERSH

X BL5| I AMT HeRE A R, oS E
BRI R IR M AR, SCHR[2] R FH A 28 - U 4 1)
G SCHR[3]K A % SE b R A S Btk 7
2, HTEIEGEWEE D2 AR E AN 2 L5
TR, R R R 2P AR A 138 A T BRI
2.1 31

S SCRR[2] IS5, KRN IET0 H - A 25 2,
FEJRFIIE 77 490 kPa. #hE4R TS Hheh IR RE 7
256 8 IR B IR fa=250 kPa, ILATERE )
JEALE ST T 4 HESALS, AR 0.5 m?,
ISR 1. 28 8 EARBIIFHEE N 320 kPa,
BRINEE Y 800 kPa. MRAEIAIGLER, 2 8RR
BiE A 50.9 MPa, 2Rt ET) 4.8 £, 2 9~10
B 8 R PR R AR B R 3G K H il
o RHAMSENGER 2, % 8 ZLL RN A 1.

x 1 HEAREIE (26D
Table 1 Load test data (Example 1)

GEY Ui R /mm
KNl 1 ki 2 il 3 ks 4 PIME
0 0.00 0.00 0.0 0.00 0.00
100 0.82 078  0.93 1.02 0.89
200 2.13 235 1.96 2.22 2.17
300 3.37 557 421 5.62 4.69
400 4.38 6.65  5.13 6.81 5.74
500 7.45 832 655 7.89 7.55

600 10.11 10.75 9.88 11.32 10.52
700 16.42 15.43 16.32 18.33 16.63
800 29.16 20.53 21.83 25.81 2433
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Table 2 Basic parameters (Example 1)

ML EE FRN AEEA REE AR
Z5  p/(kKN/m3) c/kPa  ¢/(°) EJ/MPa  Eo/MPa
19.4 35 19 10.6 50.9
O 19.2 35 19 11.6 55.7
@ 19.2 35 19 10.9 52.3
@) 19.2 35 19 113 543
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Fig. 1 Calculate p-s curve (Example 1)

ME 1 FRRETPAEH, 320 kPa X R RE &k
3.3mm, FAHN#E 800 kPa X N T4 A 28.7 mm.
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840/250~3.36. 840/320~2.63.
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Table 3 Load test (Example 2)

AN VB /mm
WIS ¥ 2 WM 3 Pl

0 0.00 0.00 0.00 0.00
100 0.80 0.81 0.81 0.81
200 1.34 1.49 1.52 1.43
300 2.41 2.01 1.98 2.13
400 3.31 3.29 3.32 3.30
500 4.41 4.38 4.44 4.40
600 6.11 5.75 5.75 5.87
700 7.39 7.39 7.44 7.40
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Table 4 Basic parameters (Example 2)
B FEI) N RAEE TR

+25
y/(kKN/m3)  c/kPa i ¢/(°) EYMPa Eo/MPa
©EET 19 0 32 25 80.0
(OL T 19 0 35 30 96.0

W\TTT
Ot 19 25 26 13 40.0
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®+1 19 0 35 32 102.4
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Fig. 2 Calculate p-s curve (Example 2)
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Fig.3 p-s curve (Example 1)

P T S A 1 TR s, %5 &3 f5 A
T AP Ak S5 i % e ) ] s BRI TR R, B

KYUEAE 38.2 mm. SCHR[2]H 45 SN it
A5 ) (R A B RN S P LR 5

*=5 nkEEFR EH D

Table 5 Calculated settlement (Example 1) mm
Trik HIEGER HAOREE BTN S RN
DI E 114.0 76.2 10.9 38.2

MK 3 FTLUE H, BRI 77 490 kPa T X
MARF AR T SRR 18 my 26 m. 52m. 62m ]
VIR HZN 757 mm. 94.3 mm. 151.8 mm.
158.5mm, EfE4% 75.7mm % &, £172Z 38.2mm (¥
2 f%, UBRLSENME RIS 2 .. 3531 2 R E AR
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El 4 p-s Bk (652
Fig. 4 p-s curve (Example 2)
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Table 6 Calculated settlement (Example 2) mm

T RS E AR BT S T 2 4
ViR 46.0~53.1 — 11.03~16.85 27.07~33.69
SEME 50.0 — 14.40 33.03

M 4 FTLAE H, RSP )E 7) 550 kPa NAT
AR AT AT IR E 11 ms 16 ms 32m. 60 m ]
DU 214 28.9 mm. 36.5 mm. 53.9 mm. 64.6 mm,
SFEJUT R 33.03 m AL T 28.9~36.5 mm 2|, Ut
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