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Inversion of shear strength of soil based on flexible bearing plate loading test

XU Nian-chun'?, WU Tong-qing"?, PIHai-yang', YOU Lei!, WU Yue!?
(1. School of Civil Engineering and Architecture, Chongqing University of Science & Technology, Chongqing 401331, China; 2. Chongging Key Laboratory of
Energy Engineering Mechanics & Disaster Prevention and Mitigation, Chongging University of Science & Technology, Chongging 401331,China)

Abstract: The traditional rigid bearing plate load test (PLT) mainly determines the bearing capacity of foundation, and can not be
used to invert the shear strength parameters ¢ , ¢ . In this study a flexible bearing plate has been invented through the installation of
an air bag under the rigid bearing plate. Two self-made inductance displacement sensor are respectively set at the edge of two inner
sides of the plate, in order to measure the variation of the thickness of the air bag at this area. When the flexible bearing plate is used
to carried out the loading test, the compressive stress p under the plate is in uniform distribution. During the test, a constant uniform
surface load ¢ is applied on one side of the bearing plate by a flexible water pressure plate. So that two p-dd curves can be got, and
two critical edge load values can be judged from the curves’ changing feature corresponding to zero surface load and g respectively.
Then the ¢ and ¢ can be inversed if we put the critical edge load values and ¢ into the theoretical formula. The cohesive soil and
dry sand have been tested respectively during the laboratory experiments; and the feasibility of the inversion method is proved. The
applicability and the progressiveness of the inversion method are also approved through analysis.

Keywords: shear strength parameters; flexible bearing plate; plate loading test; critical edge load; inversion
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Fig.1 Design diagram of flexible bearing plate
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Fig.2 Internal picture of flexible bearing plate
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Fig.7 Picture of flexible water pressure plate
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Fig.9 p-do curves resulted from test for cohesive soil

¥ g, =0kPa. p, = 116 kPa fllg,= 1.5 kPa.
P =132 kPa RN SHAT, FJLATFEH ¢ = 10.7
kPa. @=38.6". SCHR[17]XH A Al & 7K R 5 8 SL
FAREE A PGEE BRI, 3 R F3EAN ¢ =
12.7 kPa. @= 34.6°. SEHENREAMLL, il
RESER i, ok, B9H, ¢ =0kPa iz
£ p =80 kPa 2 Ja bIHHIMAL /N, 5 g,= 1.5 kPa il
AL 11 1) [ P e 0 i AR 2 T = 4410 w7y 1
i AR, S ECHIT S 0 pL, AR/, QREX pl, = 120 kPa,
W W] ;845 ¢ = 13.3 kPa, ¢=133.6°, ERFELKH
Wr, 5% A BB 45 R .
53 FRHRRER

TWHIBE S ¢ = 0 kPa, REWER (2) %
— AR N EE A o, Bk, [FAEHR
g, =0kPa, {HILKf p  =0kPa, KL, a WA

T Y
q2 +—

Pur =4 2

KHZ 0.25 mm Jai ALKy 400 1R i 36 5
B BRI ET, PR HERD LIk E TR )
WIEES S @, B 10 RHERM IR o 7EAH LR B
PP RERI A EHERD, i 208 BIRBRAS B RS
AT B K S BN 10 om, HRAE L R 1)

Herm 7 em, TFEH NEEE A o = arctan[%] =35,

B P INERI N ELAEER AT R R 7 5 M A 4%
ety v 7RI £ TAER, ot R IR X
JER B M5k, AR EPEIHEZE A RSB 1 3R
I, F2H— Tt WELN 10 cm, K585



232 = +

b 2018 4

16 cm A 12 em, PG EWE 11 s, B,
KIFETE B LR AE (A0 RFMEAREMR 1) TR E
INHIHE T R LR AE (SR8 R FNE /KA 22 T B
FEMEARER A MR IH AR B NETEAE (H ) RIK
R EIALE . SRR HERRIS A — 2 bt
PRI 75 DR, RERRE R IR S
KA, AR SR TR AT RS, PR
K, DURUE TGRS A SZ /T — 56 iR 520

10 HERRKERA
Fig.10 Picture of piling up dry sand

2 VR U oy i T o9 GUA R
Fig.11 Location of plates during dry sand test

AL g, = 1.04 2.0 4.0 kPa JTJ& MK EAR
B, M ABSURFRE TR 5K 0.1 mm JF
DTV LI AS UG BEH2 - DR (1) 38 TR I [
IRFL, BRZmE T oy DA .

W A I 2 1 p-do R W 12 Fios.
Kth, %q,=1.0kPaltf, p-ds MiZM p=4kPaJT
T EL ETE, p=7kPa JE BRI EM T AR, 2
Jafa ETHE TR, EINEEE R (p =20 kPa) I do 1
IAR/N, AT LR 5 #IWT S pl,= 7 kPa, iHEH
Pon=6kPas M q,=2.0kPalf, p-ds Mz p=6
kPa JFUH NHTZR L TF, p = 16 kPa J5 WM T B
B, 256 LA TR, 24 R (p=30kPa)
I do B HRHIIG I, (H45%5 5 HIki i pl,= 16 kPa,

M8 H p.,= 14 kPa; Y q,=4.0kPaltf, p-do %
M p = 6 kPa JFERAFIM BT, BT FE T 42
K, B, EREIIELKFEE, p = 34 kPa
G, A MRHENTRE, ZEA AT,
FINFEER (p =50 kPa) I do BEIIEE/D, W
Ao AW pl,=34kPa, THHEH p,=30kPa.

¥ q,=1.0. 2.0, 4.0 kPa KXTRI p,= 6+ 144
30 kPa 7} AR S A 2, ATl o= 31.2°,
33.6°, 34.7°, “FHMEA 33.2°. SHERMRI 45 RAH
EE, B a6 S 4 RS /), SEBR b i T HERD IS
I YRR K A — s I BERE /), HEH T 1b
T o€ i LG LS A BE S A R — 28, R R b
AT 6 S 225 R T i LA

1.20
1.00 |
0.80 |

0.60 |

dé/ mm

0.40 |

0.20

0.00

1 1 1 1 1 1 1 1 1 1 ]
0 5 10 15 20 25 30 35 40 45 50 55
p/kPa

B 12 FTRRARK p-do MLk
Fig.12 p-dJ curves resulted from test for dry sand
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