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Experimental and numerical simulation research on application of solidified soil

in scour protection of dock pile foundation
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Abstract: Scour protection is one of the important issues that need to be faced in the design and maintenance
of dock pile foundations. This article explores the feasibility of using solidified soil for pile foundation erosion
protection, that is, using engineering construction soil to add suitable solidification agents to form solidified soil,
covering the scouring area of bridge piers in an appropriate way, enhancing the anti erosion performance of the bed
surface, and thus playing a protective role. This article conducted targeted physical model experiments and numerical
simulations on the flowability, shear strength, and erosion resistance of different solidified soil formulations. The
experimental results show that the collapse diameter of solidified soil increases with the increase of soil to water ratio,
and the fluidity of solidified soil decreases rapidly with time. The shear strength of solidified soil slowly increases over
time, and as the ash to soil ratio increases, the strength of solidified soil will also increase accordingly. The overall
resistance of solidified soil to water flow erosion is good, and it can be used as a new type of erosion protection
material. In underwater environments, the strength of solidified soil also increases over time, and its durability is good.
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Tab.1 Basic parameters of soil
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Fig.1 Distribution curve of soil particle size
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Tab.2 Conditions of flow field near pile foundation

T BFF S (m-sT") T wEst i
1 2.68 i
2 3.40 7
3 2.68 i

a) PR b) WIS HE

4 HEEBHILHA
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Fig. 6 Variation of liquidity with ratio of water to muck
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Fig. 8 Variation of solidified soil strength with time

A,

181 A -t F9 5 5 2 B N ] T AS BB 389

W IS TR A4 38, 8T A6 5 BE LT, e el AE

AR,

RITHEEF TR, TEBORAAET,

Ak A5 B SN, AR AR M AT,
Ak L8 BEAE 20 d J5 LR 2 18 BRAG, (H A o i
(120 d B) 4378 1o fe RAE Y 80%



- 188 - K iz L A2

2025 %

2.3 ProbRHL%:

H K o 0,10 5 0. 20 A9 2 FEC LK E 4L
TR EE 22 BN K, K R 0. 10 (Y [ Ak
AT HT PR

P9 Sy a6 e i) 15 J PR T A %o bE . iR 4
WK 1.50 m/s, BHIGIN, BYOR g 4L
295 min, KR ORI IK 3,40 m/s, 55 B
1.74, 2.68 F13.40 m/s T.B045 HI4F4E 30 min, Jf
HEFTHEACWM , 72350 i 1. 74 m/s THOL T, &
JZAr eI /N e, RIZ RS, AW
B WS B A Rl B4 IR i 2. 68 m/s
THF, PRI IR AV SCR MR, S8 KA
AR 43 DX 5 IR B BOIR 3%, H i R TE

a) MRS

b) iIRIJ5 (1.74 m/s)

B A R 5 AR A AE TR 3. 40 m/s TR Y
PR IE B0 UL 1 10, F AT T, YK g B Gk
3.40 m/s I, [ Ak 4= T AT AT DR R 58 A BIR A
HR ST KR BE (9 300 A A Kb, Wi B
AREHEEST, IR R HE L E oK b, X
VLI 3. 40 m/s FEARE 238 ] T[4k £ ol il
I A BRI Ah, R bk kB, 7 R A
MEAEOL T, [k A R kIR 5 5 ]
]2 RN, [ Ak 7 il s fi] P A TG B AR
b, X EME RS LS+ AR, TR
BT B X H A EA R, K18 A
VENEICR A ROE IS Y & R Y LA WL Y B3
P

¢) i 50 )7 (2.68 m/s)

B9 XRI/EAREN L

Fig. 9 Comparison of bed surface before and after experiment

a) PRI il = G R

b) IR AT RTRROR
10 REHREMHBIRER (3.40 m/s)
Fig. 10 Erosion and damage of bed surface (3.40 m/s)
3 HEEBSERSH
N T WRFEAS R BT wh Rl ¢ P B 3 3 03 A
fiE, PEHRAS 00N BEAR L Wi ST &S 0.3 m Ab Y

WHHEAT T, W 11, ELPRIE AT, 4
HFFHEN 2. 68 m/s B, 470 R 35 B4 I o K 1k
YPNT 2,00 m/s, Horbr, bRl BT TS0 H D,
2929 1.30 m/s, PhRIYTZRE SR K, LR
2.00 m/s, HEHEJS J5 B9 U AL R 0.50 m/s 24
FESI PN 3.40 m/s MIEOLT, RS0
SEER R IR R K R A AL, AU TR R A T R
PRI BE A A 2 3,00 m/s, WIS AT 2 Y
TN 2.00 m/s, WEEERRUE B A G I LA 12,
HERIAL, M3 B R 2. 68 m/s B, wil b L
Ui AR i R AR — B, FEHE A MRS



%244

RBLZ, & BT AR R B A7 R 0K I 5 BB R - 189 -

VRN ZE 2,00 m/s, R G208 I AL R
1.40 m/s 7247, ALT 2 S HFECZ 8] 10 3 3 de /),
2979 °0.50 m/s, FHBE ) I AT LUE T, B
R R AR /N, AN 1.20 m/s, H o
FiISCI2LRE ] S0 SE A A D3, IR, TR 2
THEIAF] T 2.00 m/s, Y FUREA 3. 40 m/s B,
WG58 5 2. 68 m/s I F I AT, |-
VA TRLAE PR T 2% BRI TR AR, 2 BRI 11
TR EIHDN, £90.30~1.00 m/s, #PRIYLG 7 H
WA 2.50 m/s, X RISTHEATIH SR, W
A 2540 K A T AR, TR RIS ET 2, )RR
TLEA TR

¢) Tii%2.68 m/s(H T F)

B 11 AEE M TR A1 [ B
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