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Discussion on the effect of vibrating gravel pile in the field area of red clay soft base
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[Abstract] in order to solve the red clay soft base quality field foundation bearing capacity is low, after
settlement, improve the overall stability, ensure the quality of highway engineering construction, in the paper
of a new highway project as the background, to the red core gravel pile reinforcement scheme, through the
finite element model of red clay soft foundation vibration blunt gravel pile reinforcement effect simulation
analysis, and compared with the field measured data, to verify the reliability of the simulation results.The
engineering practice effect shows that after the reinforcement of the foundation settlement deformation and pore
water pressure are significantly reduced, the bearing capacity of single pile and the bearing capacity of composite
foundation meet the requirements, and the treatment effect is remarkable, which can provide a reference for the
soft foundation reinforcement of similar projects.

[Key words] highway project; red clay soft foundation; vibrating gravel pile; evaluation of treatment effect

2= FEH A T AT, AR Mo X H ST I, Ll
ST R A HAE R B (R B M, LA . B TRIERARE DT, PR A MR . SRR L
SR SVASTRASR o, el A R TR R B L, AV A fAi (s ENIGS BSOS R, TELLRG A B N T
S S R P A, e, 2 M OCEE SR TR, XA B A

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 19



Journal of Project Management

LIRS
H6 Lo 3 MK 1.0€2025 4F
SCERA, B IS (ISSN) = 2737-4580(P) / 2737-4599(0)

TTo30T, XHESR A R K e AT B

1 TR

Ko A A 25, 8km, MEEEILTE 45. 5m, RN KE AT
% 1.05m, e A0 PR SRR 005 22, Om, 44K R 8 Gl A
B, I 120km/he ABALF I E AT, HYZRHUE R
A, IR ZEROK, MR ATLAA R T WA, JRH
AR TR EKEBBR SR Rtk z, Wa A RRRE.

2AFTHERPEFEAELEAFR

T E R IN, &%l A M I K12+350~+580 B2 Hy
LRGN, HUROKALE, SUKER, SRR, AEHELL
WA TR, M, NS R R AR RE, LA
AF, P REGR M A&y %8, MR 5, HoRE
JIAMET 160kPa, T Ji SIS TE AR 30cm.

MR A% 2 I H RFAE, JFE5 S I BRI, FHE
SEPRITEANEAL G T %6 BEEEEAR R 50cm, KBE 20m, RAGLE

RUA, BERE. HEEEYS R 1. 5me BEATHEAERLR AR AL 4 5
Ay BRI/ T 20~40mme BESEREVE RS, 78 0004 1%
G, JRERE 50cm, FFEAESLAERCE i b TAR N, AR A
AR RE T o 20 T 3R I b, o ] DX 3 v s
T EE D 2m,  FLAEI SR 1 T i TR R

3 EIIRE

3.1 sk 24

HRAE 120 H SEBG 0, B K12+350~+550 % BeARR A
AT LA TRIT . MBI S 8. Om,  BEIETTA%E 38. 5m,
YHE 10 150 TZIEH A ATPIE SRR A, AR
VAL, R P B LA TR A0 AT, BT 58 19. 26m, 14
BiyiE 1 1.5,

.2 M HBH

WS Y, IR RIS TP T IR, SR
FRARL R R AR, WRE 1.

R BFRE T EEARSRbRE

| JEJE (m) KA (kN/m") i (MPa) RS (kPad WEEEEM (° )
AR 8.0 23.6 17.6 29.5 31.5
(R 0.5 22.7 21.2 / 38.0
a5 TO 3.6 16.9 11.4 18.0 19.0
AR e 4.5 17.3 9.2 11.5 15.0
AR ) 7.9 17.4 21.4 13.0 21.0
P rh A b 20.0 24.6 21.3 / 38.5
3. 3 IS 3.4 Mg XI5y

Bnher WoR, 2036 H IR 2o s 2, S S
TSR AR b, ARG XL Y. Z =mfisg, TiHs
BEHPRA, OEARRE XS Z A, Y AN BB

B bR

HRAE 100 H SERRIG 0, EENTEEASA, A BRI S WA SR
TCo I K R BE R ORI SRR I, ARSI 0% F 9 s DU T
R TC S HERAU S AT . FEFAEREAL, WA Lo

3.5 gk T oA

AR I S B e 10, B BRI Jt Uy AR AT S e

» 0 10 2, & ZHA Y 10d, $EiF 100d. HfiE s
UL TOUAAEIAT gk, W 5k )5 3 E Ak
SR A, W 2.

K2 TJh3EBRETFELE R

20 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Journal of Project Management

LIRS
6L 3 A 1.062025 4
YEHA, W FS (SSN) @ 2737-4580(P) / 2737-4599(0)

M EE 2 Bl TJ5 3 b= R R, Hrhid
L B S A A B U R AR R 43 Sl 62, 39em A
39. 7Tlem, £SHWEITH. FN, T/ 3 It BiyiEr
JEik 34.59cm, i HTE ARVFE 30cm, BT LLZHFE AR ITIEAR
FUBRAETZER, 7 R AR A B S 2] o

4 BB R

4.1 HSEDTRE R ALBRIK AR 4K

I ERGTCLLRE TR 57 X it A B o 2 R, o
ELASE AR Xof e B EUARL PR I M B B2 B FLB/K P SE B RS0 5
IR 545 R E R FR TR A S ALK AR Al i 2k, Fpk
WHE 3. B 4.

i i)/ d

0 40 80 120 160 200 240 280 320 360

VLPE B /mm
|
o

B3 T JE MR AT 2k
300 —a— 1m —¢— 10m —e— 20m

250
200
150

100

LI K IR 7/ kPa

50

80 120 160 200 240 280 320 360
iRl /d
Pl 4 HbIEFLBRAK I 378 1k ik

FH &l 3 AT R TS SRt R AR TE A S B i 8 A
K, Ji BEREAE I [B] (R HERS G I 3 R B, IR Pk B e R
M, TJ5 100d Yo, HIEEPIRER G QURINK, P HYT
Bt iaik 0. 236em; L J 100d Ji , YUK T 18 Inodt 8 25 FRAG,
F1 L Ji5 100d 3 360d Hi[A], HhkE BRIP4 H 48K 0. 8em,
HFHATLE 150d J&, HERIhpiBER g AR, RWZ%K
P HIE CIERIRE IR . DUIN, MR BT 23. 2em,
AR S R VR 30cm, 7853 2 WY IE I A AR R 21386 1 S s
N AL R 5, MR AR R ) WK, A AR .

4 Al D REEK, HILFLBRUK R, I LB
WFTRRERS, L AL RGK BB s o, WA B ] R
JEETE B Y ALK B B AR AR, n ¢ B Y R A LR K
AN, 2) HIERRFE 4. Om. 10. Om 4b TS FLEAK L R BE

0 40

HERBK, TG 60d AR RIRwRA, I+ B WIAFE
BORERAE . MHbIEVRTE 20m 4b, TG SLBRKIE T FER BN,
FTJa 150d JaseAMTRoE, FEE M T IZHILRE KT
AR TN R S WA TCVR R AR T 3OARER T SRR 4. Om,
10. Om &b, HbFEPRAE 20. 0 AbSLBRAKE R B RE /N, R WML
P A B S N [ ), JE A R FLBR/K T B e ok,
SAaE AR e, WU TR N [ R

4. 2 SR AR ) it

R I R AT HE SRR AR A R T, I BB A A K A R 3 T
DL BESE DT AR SE AR LT A, 13 B0 3T B A2 B
&, WTHK 5.

i 6] /h

00 2 4 6 8 10 12 14 16 18
T T T T T

VLR /mm
o
2

|
0o
(%3]
T

|
w
(=]
T

35l
K5 BEREDTREARIE A £k
I, S e S HERA I, DL O SR REA T B 7K
BN, FHIAT CHESL R BT I RE ) AH SR 28 2 it
T 25, MRARAZIH BERE AR Bt 225K, JK53 9 Ztiinair 4,
Y RINE 50N, JEaiulE 25kN H I, Bk 250kN. @
RS MR A IS Q-S Zfb i<, WL T IEl 6.

1A 3Q/kN
0 50 100 150 200 250

Bl 6 ML Q-S ik ihk
HIP 5. 1816 R0 1) A BERTINAL o, B BE T
BN R, BERETGH DAL TR B K, Jse K Bl
JEA 29. 36mm, AMBILARAE L VFH 40mm, 2 WAL T K B RE
NFFEER: 20 DR RAI SR, B B Tl B i
PEIEDURR AR TR R, JLR KRR TR 29. 69mm, At

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 21



Journal of Project Management

LIRS
6L 3 A 1.062025 4
YEHA, W FS (SSN) @ 2737-4580(P) / 2737-4599(0)

PR ACVEE 40mm, AEIE BT AR AE T RS Rk . kT L, 4K
TR 45 R S LI S 45 AR5, B0AE T B AL &
RME R, IR — IR PR M AR P A K

4. 3 A MBI /T

3 b B R R 5 RN 2R 0 R A b B T B AR T 52 e
BAUTHE, SRAFUTRAD R gk, W 7. [, @
P i 0 52 G M B B AR TR SRS, AR 1200 H 3k 3 )
BHEOK, L00 9 QAT e, HRINE 64kN, JELEAL M 32kN
BRI, SArE 320kN, LRI NS G AL P-S 2k,
T 8,

Ff 6] /h
0 1 2 3 4 5 6 7 8 9 10

2

K7 B ISR T
i P/ kN
120 160 200 240 280 320

0 40 80

K8 oMt P-S ik ihgk

B 7. B8 K 1) HAHIERE SRR WoR, B
BN, ZE LTI AR TR, 5K Bt
AR TE N 36. 59mm, ALARAE SLVFE 40mm, FWIE G IR
WRENTFE TR, 2) AR SR, BEA w35 n,
AT RO, HB KT TE A 36. 69mm, A
B I ARHE VA 40mm, 5 A MU AR ERE ) FF & Bk o thtk T I,
HAABIATT 45 R S S A RIEA B, 7 UE R
AR ] 28 - BCRE R AT AT

&g

i LR, ARG R A RGN, WL AR 4R
R U X i A A 2 R S AL A, T S I

STMBAE VAT ELAR, SR T IRpP AT BE N 7 I ATAT I, BT
(/I

(1) SRR A XS 205 T 3T Il Ab 35, Hh
B b B AURRK B S 2 FRAI, R WA Bk e A A T AR
AR NERE

(2) BEREPABEARE RGN, HERDT AR TR S I
SCMEREA B B AR ARE RVIE R, RUIBEI R E )
P&k,

(3) SRA R AT HE XS L0 5 R AT I AL B 5, 52
B LT B 5 SE IR P 36. 59mm. 36. 69mm, AHZEAL
/N, BOUE T BUERAE R, O BE— D UE MR R A B
o 0% A CRE IR PTAT 1

(8% 3]

(11F6, XFE, Hibt, SRFPERERSGERTE
A T LA G e E b oy i FILO). 9 EA B Bk, 2022,
42 (01) : 48-51;

I8 RR R B AR B R EAE (CFG 4E) £ 443
THARAERIAIE by 5 A 0] E AT K@ A, 2021, 44
(12) : 268-269;

(3136 78 o AR 4 & ROE 7 38 3 A N B 3R AL TR P B I
L0l TA#% 5%, 2021, (03) : 180-182;

(Altkth, s XE, B, S AEHEKS PD REAER
BHEEDOLER LM, 2020, 50 (S2) : 679-684;

(5144, T2&, FadeMaoit LmERE B
RLI] 2 s @A (B A BRANR ) , 2020, 16 (05) : 25-29;

[(61E%&, BERM, MAE, £ EAHAS L TEHAM
e R B SR AL A R[] 4k T A2 4R, 2024,41( 04 ):13-17;

(715 %5%, #it, Ak, £FRXILEHYHEEL
AR EFAFERBFEAFRIL KR 55 TRER,
2024, 21 (06) : 2305-2316;

Bl £k, X\WHE, TN, FXREAERRERN
X 20 45 4 8y TR 38 F P AT (017 e 3t T K = 5 4%, 2024, 47
(01) : 78-85;

OIE%*, RoiE, ¥4, F A5 L2RECERTH
Big % LRI [0 oF B B 4, 2024, 37(06) : 157-168;

[101%8%8, M=EF, 404N, & 405 L &5 77 i A 38
Wm0 B £ T, 2022, (06) : 90-95,

29 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



