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A rapid prediction method for deterioration depth of cement-solidified
marine soft soils
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Abstract: The deterioration depth is a relatively simple index to evaluate the deterioration degree of solidified soils. The
practical prediction method for the deterioration depth of solidified soils is in the form of power function based on the results of
the conventional deterioration tests, while the longer the corrosion time and the deeper the deterioration depth, the more
accurate the predicted results. The deterioration of solidified soils is a lengthy process, and the accelerated deterioration tests for
high concentration corrosive media can shorten the test period and obtain rapid prediction of the deterioration depth. The
deterioration test results of cement-solidified marine soft soils indicate that there is a linear relationship between the 28 d
accelerated deterioration test of erosion soil prepared with 3 times seawater concentration and the 360 d deterioration depth of
the conventional deterioration tests. Then based on the equivalent relationship between them and the power function formula for
predicting the deterioration depth, a rapid prediction method for the deterioration depth of cement-stabilized marine soft soils is
proposed, and the predicted development trend of the deterioration depth is consistent with the measured results. The rapid
prediction method for the deterioration depth of solidified soils based on the accelerated deterioration test results in the power
function form is feasible and practical. The research idea is of certain reference significance for the researches on the similar

deterioration problems.

Key words: cement soil; marine soft soil; accelerated deterioration test; equivalent deterioration depth; rapid prediction

SRR T I -3 REE 25 A S Bz 016),
e,

31
L N 1 & 2 R A T ¥ w2 FAp oy B w8 7B
P K B8 A K A el
GBS, SR Lt 4G
BT 52 I 7
5 AT FEE S e b T R AR, TR TR 4y

]]III'

S E (K MR BEAE VRN FRARU O 13181, 6 4

Wi HEA: 2023-08-22
@S/ (E-mail: wuyalei@ouc.edu.cn)

AR (AL A VAN $R b AT B
AR GRIA, I T RN A

AN [ R RO R, B0 AS [ 5 et et 1] £ 251 4

EETH: EXAREIEESTH (52378380, 52078474, 51779235)



1550 =

+ T B % ik

2024 4E

e, AT DL 21 iR AR I TR 25 ] b R 73 ARRALE
XA T BN 250 R By R AR 27115 2 AL
RIEAE PP FE AR

DNTTEIN 55 A TR € 5 et e T P A Fe AR, R AR
I 5 B8 45 2 1 B AL IR LA A B 2 BB &
ﬁu , TE%&@%&[ZI]\ Xﬂ-i&g‘ﬁp, 22—25]\ %@i&[m—] 1, 13, 22, 26-28]
S, A IS ARG #E A RTINS EL T
BRI AR Hord, R BoEAw A (X
(1) RE—MUESHA, B REIRRS RELHALE
BUNRITE RN Bl 29, Rk, ATBLA AR — A
A AR E R (D BAATDEe, H
N2 PR 58, S A A RS — JE g 1] B4 5 AL
JEZ, VRTINS ok o 1 £ 5 A TR R

A
t
D=Q%{7j ° (1)
0

F: DNBWIEE (mm); AR TE (d); D(%)
N 55 [ A4 A 5 R BT AL R s RS JE e A AR P (e e
— IR 2 PN A b I JE B 1] 2, B INAR 5 1k
REE (mm); AAMASE, FIHL0.5~0.7.

2 (1) T &5 S P A A P E R T J ks 1) 2, AN 55
WIRE D, - — 770, B (D "R, AR
S P JE sk s ) 6 = A s A, R, o, B
K, TR ) 25 AR A A SEBR B s 59— 7T
FHWREL D, SIS, A%, 1 KD, | il
Ko BB D, | BHRZEAIRT N Ek T
(8 FUR kI 45 SRR, B LB — AN
KAt fe, i R R, BIRER N, e, B
28, 90, 180 d®, TINARLE TSI 5 ALK FE K i 52 3
S LS I (1) T 45 SR BN BURREO, ¢ HX365 dik360
dRE L TOUIN RS A FE 26280, (HRIE R A K. IRtk
A pRag R T EIRILD, | A R R BT A
SCRPER . AFTCEE SRR, SR SIS il
JE§ et A ) =5 A R B, TR IR 1S S
g e R B A5 R0 ) [ Ak = G5 AR g 110 31361,

AR SR FH 7K YR A 0 R K R ki g,
P33 345 94 FE HE /K 1) 2% () JE5 ol 8 K U8 128 A4S
WIRIE (D, ) ) 3T BB RIS B 1360 dF5 IR E
(D s ) FIRHIRIGE, AR 5 ek 6 45 21 1 452
WUBAIRE D, ) H 45 6 R EOT 2 25 IR BE TN
2GR (1)), M TR PR TN 5 i R FH
Jig R 6 £ SR AT IOAIE o T s J ik 0 4 SR T
PR R 3 [0 B AR P g T vk, T Ak
L5 Ak i LRI AL

1 ETHENHURERE MRSt
R (1) oD, | ST A T .

R AR 8] £, 6 7o 0, eI BE AR TRl — A 5 (A
e fINIE JE sl a6 75 B T 1R 2,15 21 (0 S5 LR E 1

y\j D(nc,la) ’ Eﬂ%&‘&%’f’tjﬁé}go )I_\”J ’ D(nc,la) 5 D(“v’o) ﬁ?i
i (2) FraRkIR &
D, =D, - 2)

A a NEBRRRHG D, FncikEZIF )5
WA B TR [l Ca<<to) WINAFHIS D, | 30
FALIRE o

B 2 AKX (D) 5

A
t
D= aD(nc,ta) (I_J ° (3)

A D, ot to, AR (D; a, D(n%) F= (2,

AL LA R L3 M A KPR A N A 5, DRtk
AR AR N A BT AT Ao s ARG, K
Ve 1 B B AR FE B F b A SR BEBG A, AR R B ek v b
B G A TR AR R4S &, FHAS RIS
IR Je 5 P DAIZE 4363 5 AR PR g 7K i 46 PR JE b AR TR
T A 5 S it i3 R 6 . K Ve - AL TR FEE B S ot b
(3G, RTINS M, ASCEA28 dfEN
i J kX o kT TR], g N R iR ok
360 /K L HLIRE MK R
1.1 RIEAHR

RIGH LI ARE RMB AR E R, HREg
BRI S A EEME T 23 A anfE 1 AR 1 B ikl (-
(1) THE O FAniE) PO VS B 1 8 TARR &+, &
B R TR o 56 KR Dy & i
MARAF LK PO 42.5.

8

oo
=]
T

g

N
(=
T

N
(=]
T

ANTHRAR LB EE S Bi%

(=]

1 0.1 0.01 0.001
WBobL 42 /mm

& 1 R58 A R BRI IR R RN 2%
Fig. 1 Grain-size distribution curves of soils
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Table 1 Basic physical properties of soils
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Table 2 Concentrations of major ions in seawater

Ca?"/ Mg/ Cl/ S04/

TR mgkg!) (mgke!) (mgkg!) (mgkgh) PH
N 2413 11493  13837.2 21983 8.3
REWIEK  296.2 1065.5 168213  2563.8 8.0

c 300 1200 14000 2400 7.9

3¢ 900 3600 42000 7200 7.9
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2 HIFFNACRLTHE (REBRL, av=14%)

Fig. 2 Prepared cement soil sample (soft soil of Dongying Port,
aw=14%)
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Table 3 Preparation schemes of cement soil samples
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Fig. 3 Micro penetration test apparatus
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Fig. 4 Micro penetration test results
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Fig. 5 Schematic diagram of penetration resistance curve and
definition of deterioration depth>”’
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Fig. 6 Equivalent relation between results of accelerated

deterioration tests and those of conventional deterioration tests
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Table 4 Sample preparing schemes for rapid validate prediction

methods

REHE KEBAE aw/% HKIKEER A #7d
0.3129

JE MR 7, 10, 14 0.4694 90, 180, 720
0.6259
0.3248

et 7, 10, 14 0.4873 90, 180, 720
0.6497
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Fig. 7 Micro penetration test results of samples of conventional

deterioration tests of soft soil in Jiaozhou Bay
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Fig. 8 Micro penetration test results of samples of conventional

deterioration tests of soft soil in Dongyin Port
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Fig. 9 Comparison between predicted and test results
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