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Abstract; To fully utilize the engineering waste soil , it is thoroughly mixed with a curing agent and wa-
ter to prepare a new type of filling material that does not require compaction after backfilling and has
good engineering properties. In this paper, depending on a foundation pit fertilizer trench backfill pro-
ject in Nanjing, direct shear tests were carried out on different proportions of premixed fluid soil to study
the shear characteristics of premixed fluid soil. Based on the neural network model, the prediction of the
shear stress versus shear displacement curve of premixed fluid soil was carried out. The results indicate
that the type of shear stress versus shear displacement curve of premixed fluid soil is influenced by the
cement mix ratio, curing age, and vertical pressure. The shear strength and cohesion of premixed fluid
soil are influenced by the water cement ratio, vertical pressure, curing age, and cement mix ratio. The
neural network prediction model for shear stress versus shear displacement curve of premixed fluid soil
has a high accuracy in predicting the shear strength.

Key words: premixed fluid soil; direct shear test; neural network model; shear strength
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Tab. 1 Basic physical property indexes of soil
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Tab. 2 Physical performance indexes of cement used in the test
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Fig. 1 Typical shear stress-shear displacement curve of premixed fluid soil
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Fig. 2 Shear strength of soil samples
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cement content of premixed fluid soil
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Tab. 3 Modeling scheme of neural network model

e JKIRFL L/ % KK L T HE S1/kPa FrAPi/d i
1 8 0.6.0.8.1.0 100,200,300 ,400 7.14 28 VI
2 11 0.6.1.0 100,200,300 .400 7.14 28 Il 24
3 14 0.6.0.8.1.0 100,200,300 ,400 7.14 28 Ve
4 17 0.6.0.8.1.0 100,200,300 400 7.14 28 VIS
5 20 0.6.0.8.1.0 100,200,300 400 7.14 28 Il 24
6 11 0.8 100,200,300 .,400 7.14.28 ol




oG i S T 2 P 245 R ) TP U 2 e B DR PR Y 49

WA

KiE W
EAH A

=

Pl 4 i o 2 Ay 56

Fig. 4 Scheme of neural network modeling

x — min(x)

y_max(x) - min(x) 2)

A, o IR, y D9 UA— A Ak BES B9 8

max (x) Fll min (x) 73 5ACERIRLGEEE T Y R (E
Fds/IME

X T A SC BP B2 o 24 IR AL SR FH $4) J7

M2 (RMSE ) FAHOC R (R?) 2k U7 H H 951 il

PERE, Horb , RMSE T30 5 5 00 {9 5% 2 °F- J5 AR

(R SAI(EL , AR B T ol 228 T 8% 00 200 SR 1) R s R

N0~ 1 Z [a] A%, B 3 T 1 ) 5% B T Ak R

-
J2j=1<Ai - T)°
RMSE = ” (3)

(A =T
R=1-—- - (4)
zi:l(Ti -1)*
A, A B2 W 25 AL 1Y 55 DN ) U AEL, kPas n
T K T O BT UT Ry SEHEL, kPa; T 85 4]
I 3 S R4 MR, kPa,,

3 HEIGRSHN

3.1 HEIRE

K 42 ZH U A b B BT a6 B A AR S
JIr b 22 0 26 R AT I 2 AR R Y 3 2K
60 A 1 g T 2, X A 2R ) T L A A
By Pl S AR SO 25 ) 45 AR 1) 1 25 4 A 1] B
i BRI 12 1 AR 2 ) 2 AR X T I LY
AU JRE B g | AR TR £ I 45 A TR 00 445 2R 1 DL
x4,

400

07 d-100 kPa

07 d-200 kPa
7 d-300 kPa 8%%%@
07 d-400 kPa 7
300 F © 14 d-100 kPa H%
0 14 d-200 kPa on%#
(o]

14 d-300 kPa
0 14 d-400 kPa

©28d-100kPa
F©28d-200kPa | [ oo ©
28d-300kPa o &
©28 d-400 kPag 7
ST ,%gz @
100 ¥

A
%

0 100 200 300 400
SERUBY L F/kPa

E 5 @ENGEE

Fig. 5 Error distribution diagram

A S AT AR, JCHB 4 1 56 HHi AR 2 B
12 14, PSS SRBGT A7 0 A 8 e Tl 25
1126, R4S IS, &R Ny v -
BN 7 I T A G R ¥4k 0.9 DL R AL {A
BRI R 3KF] T 0.987, 3¢ A IR Al 22 ) 2% 2%
A RCRALT, 00 5 1 J7-5 Y)A7 8% 1ith £k 5 52
BY R -8 I A% il £k 1 R g M AL, RMSE 7E
PR 7 B /N B AN, SR A 0 i £k S
SN 2R 5 R T 5 AE AR LR ) BRI B AR,
IR BY I ) A R 25 AR R /1N
3.2 BIYIMHEREHES AT

i 25 Do) £ A8 3 3o A K R LA HE KK L
FRPA I T B ) BT YIRS SR AR AH R 1) 5 1) i
71, HEm RIS 285 6 ) - By VIS 2, 1Bl 6 AR
YRR 25 X 24 A5 R A5 380 1) B 17 ) — 55 DI % il 4%

TR BT F3/kPa
)
S

0




50 ok TR K %W (AR B FE R 2023 4F

R4 MEM AR R

Tab. 4 Performance checklist of Neural network model predictions
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Fig. 6 Comparison curve of predicted curves obtained by neural network model and measured curves
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Tab. 5 Comparison of measured results and

predicted cohesive forces
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