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Calculation method of effective reinforcement depth and foundation
settlement of dynamic compaction based on equivalent
consolidation pressure
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Abstract: In view of the difficulties in calculating the effective reinforcement depth and foundation settlement of dynamic
compaction for ground reinforcement, as well as the high cost, the impact load on the soil during dynamic compaction is
equivalent to the preconsolidation pressure. A method for calculating the effective reinforcement depth and foundation
settlement of dynamic compaction using the Casagrande method to obtain the preconsolidation pressure is derived. The
rationality and effectiveness of the method are verified through numerical examples. The main conclusions are as follows: 1)
The Casagrande method can be used to calculate the equivalent preconsolidation pressure formed by dynamic compaction for
ground reinforcement, which can be used to calculate the thickness of the hard shell layer formed by dynamic compaction and
the effective reinforcement depth on the foundation; 2) An improved calculation method based on equivalent preconsolidation
pressure for calculating foundation settlement after dynamic compaction reinforcement is proposed; 3) The proposed method for
calculating effective reinforcement depth and foundation settlement only requires calculation indicators through indoor
geotechnical tests, making it convenient to apply. The research results can provide guidance and reference for the design and
construction of dynamic compaction.

Key words: dynamic consolidation; preconsolidation pressure; effective reinforcement depth; foundation settlement

0 515 — AT AR TR B A [ I R TR A 3
) 7 [ 45 12 2 M RN [T i B A A TR 2 TS S A5 A I SR R AL, X T30 7 [ 25 4

Wik H3: 2025-09-30 &R H . 2025-11-18
YEF TR MR (1977 — ), 5, fRdmMN, S TR, FEMNREE O S5HEE T& T/E. E-mail: 289706082@qq.com




2026 4555 2 1]

MIIER, S5 SRS R 58 55 A RO B EE S LR T T 5 + 69 -

RO BB A IR R, WFSR AT
JE T REINIR TAE, JidBEN D 1 a7 fLE AN
AR TE 0 B 0 At SRS S R, B8R T
FLIE BBV S 25 1 T A4 8h X &)
. EESFEECHRYE 8 000 kN -m BEZ 5 5 1Y
P S 25 A T TR A ST B R B
IEZRE Wk 5 AR IR S R 25 A A B IT /i
PR T 3RS R T A A R g AR AR K AT RN
3 R A AR LR . 250 SE R i 77 S50 EL A
VTR T B S T 5 5 e ok A b S TR
AR KRS T I S B e vy 1
FUlESHLERINERELR, 456 TR
WET LA, ERMRECR % E T R AR
LA RATE AT, Wi ALE H &R HE AR T
e = Wl e o NSRS L B G P 51
SEMBLFHE A3 M B IS B $2 4 T 10 000 kN »m
1o REGLRS5 (A ROM R BEAR A2, 38 K S5
FRFYRE | TREFERE | JE% e X IR
SR R ST T AR AN A RO B R R AT
o VRE—SEORE IR T m BN A KT T
SRS, PR T A E R SER T F IR
M TR vk o IR A0S & S BRI G T
A = SR 25 A S50 R BE s IE R 8k, d oy
T2 BRI A 1] 5 8 ) A FHRLONE ()48 R0 [ R
AT AR . R T s gk T +
RGBS BORER A, R T B XD 1 % 52
5 N BE A B R I R v . EaESRLE A
MIEAE S EIE T, P2 TR R A T 1
SR A O EEREE T A . HET, ERIF AR
[ R 8 R b SR T3 vk 22 3 1 B S D B s
KAl BT RSB, TR AR R g LA TS
FEIRAT, it T s B S A 24

AR SCET iR 5 325 011 [ b A SO S DR
TR, ST NS AT [ 25 R 0 4
Brgs T SR 55 A8 RO [ R B 5 M 6 TR et 3
ik, G TR REGIRIE, o TR SR
PSSR
1 ETFaHBEEENRRSEIMERESHE
TUBETE ik
1.1 3RZH i BIR B3t S o ok

FE TR B DU T35 R F 4 2 R
R b 3 A 1 D5 s AN TR] AR [ 25 A8 0
o RIEH St E S AR E LS+ 3 RS

AT . ARA R [ 45 7T BB A & AP R A, (45
T 52 S o b HE R ) R AR L MR KA AR
(AN S T || B STl K = 2y Al
T 25 - TR, RUAR R 3 55 5 b SR Y
e—lgp MIZk, SR b EE Y S5 R0 9T [ 25 1 g p (BRI
K 5 5 1 T 0 200 R S50y T 40 1 45 . 0 AR T8
K)o He-lgp MRS ATIARLSE T p., £ T
TR AR R B2 =2 1 20 10 PR il 0k >R oK A5 4T
WSS po OITAEL, SKE# p. 978 WL SCHRT3],

SR 75 i Z300F T b B N L RAOR SR T e
BT AR BRI ET B B S T ER] . S TR
SRR 45 e 7, )R TR B 2 A Dy
B 2 TSR A T I [ 45 7 i S R mT R A
Jrki TR, HAEEEINE 1 PR,

0.75

0.70 F

15 20 25 3‘.0l 35 40 45 50
gp
1 FFERZEEREEEENIHESEES p HitE
(]
Fig.1 Calculation diagram for solving the equivalent
preconsolidation pressure p. of foundation using
the Casagrande method
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Fig. 2 The e-lg p curve of each soil layer in borehole A1-3
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Table 1 Physical-mechanical indicators of soil mass in borehole A1-3

RS | RRESR | BKERI% | WA (grem™) | FLBRLL | R4 R BUMPa | FRAGFEEL IMIBAFEHL | S5 il #1245 1 J1/kPa| [ EE0 J1/kPa
Al-3-1 Zht 40.0 1.80 1.139 0.55 0.02 113.69 54.0
Al-3-2 |JreREEE | 463 1.73 1.334 0.95 0.29 0.03 100.02 55.5
A1-3-3 | EE | 521 1.68 1.499 1.07 0.34 0.01 101.76 62.4
Al-3-4 S 55.5 1.65 1.601 1.30 0.42 0.01 100.14 69.2
Al-3-5 Zht 47.2 1.74 1.335 111 0.35 0.01 99.93 76.6
Al-3-6 Zht 43.8 1.75 1.268 0.85 0.28 0.01 101.23 91.6
A1-3-7 iR 58.2 1.65 1.656 1.26 0.32 0.01 99.64 98.1
A1-3-8 #Ht 51.5 1.70 1.460 1.21 0.41 100.52 212.2
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Fig. 3 Effective reinforcement depth of dynamic compac—

tion determined by soil stress increment
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Fig.4 The e-lg p curve of each soil layer after dynamic

compaction
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Fig. 5 Effective reinforcement depth of borehole S1 by
dynamic compaction
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Table 2 Foundation settlement calculation results for Area A of the Tianjin Port Eurasia North Intelligent Container

Terminal Project

WiH ST +Z | A=E LB R4 I CHTER N | (A TR T+ JE 4 4 /em
N L5 S1/kPa | JEEE/m | 11/kPa ¥ 188 F8%L | T3 40 kPa)/kPa | 13 60 kPa)/kPa |FHINfT2k 40 kPa| FfHnfii2k 60 kPa

Al-3-1|  113.69 3.0 540 | 1.139 0.02 94.0 114.0 0.70 0.95
A1-3-2|  100.02 0.7 555 | 1334 | 029 @ 0.03 95.5 115.5 0.21 175
A1-3-3| 101.76 1.0 624 | 1499 | 034 | 001 102.4 1224 0.13 222
Al-3-4 | 100.14 1.0 692 | 1.601 | 042 | 0.01 109.2 129.2 0.68 3.68
Al1-3-5 99.93 1.0 766 | 1335 | 035 | 001 116.6 136.6 1.07 413
Al-3-6 | 101.23 2.0 916 | 1268 | 028 | 0.01 131.6 151.6 1.96 272
Al1-3-7 99.64 1.0 98.1 | 1.656 | 032 = 001 138.1 158.1 1.80 251
A1-3-8 | 100.52 1.0 | 2122 | 1460 | 041 252.2 2722 1.25 1.80

ait 7.80 19.76
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