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Comparative study on SPT and DPT of 25 000 kN-m high energy
dynamic compaction foundation
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Abstract: At present, the highest energy level of dynamic compaction stipulated in literature and codes is only
18 000 kN-m. With the increase of fill thickness and the improvement of the capacity of dynamic compaction construction
machinery and equipment, the energy level of 25 000 kN-m has been widely used at present. Both the standard penetration
test (SPT) and heavy cone dynamic penetration test (DPT) can be used in the detection of dynamic compaction foundation
treatment mainly composed of cohesive soil. The main difference between those two tests is in the probe and test method.
The SPT is very mature, and there are rich empirical formulas and a wide range of applications when calculating the bearing
capacity or deformation modulus. The heavy cone DPT has been applied because of its continuous penetration, simple
equipment, and short construction period. However, the determination of foundation bearing capacity or deformation
modulus based on dynamic detection index is mainly determined by querying some tables. If there is a conversion
relationship between the two test data, it will be easier to obtain the other test data with one test data. For the correlation
between the two testing methods, some studies have discussed it through the survey data. In this work, the reinforcement
effect of 25 000 kN-m energy level dynamic compaction on the clay-based fill foundation is studied through the test of
dynamic compaction foundation treatment at a high fill site in Dazhou, Sichuan Province. At the same time, from the
perspective of dynamic compaction detection, the correlation and applicability of the number of cone power penetration
hits and standard penetration blow count are discussed. The results of this work can be used as a reference for the design,
construction and foundation inspection of 25 000 kN-m energy level dynamic compaction for similar projects.
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AR DA AR5 B i, AT H A8 45 SR A LA
NRFA

(1) AT H A I A (10 4ELL
1), BAREL B —E SR, (HI5 R
7 o WNBI IR EE Fn] LU, SR B AR 1~
37, FEEAR] 30~40 . XTI R SR B
XA, TR RO, 9 e SR O i A
WA RE, FFEshiREHEA FE 10,

(2) R ZH DR o, 1& G hriE
TS, HIFHT 35 Jahs SO X 7 BEROR, AT
DL Ik R 536F U 23 b 40 5 o [ R

(3) 18I F5 5 br T EE S5 3R 1% B 4y
1, 35 Ja e B BT BE R SR S B I 1) 1.8~
2.5 i,

2 4 1

AR 3 X i 7R 5 50 g ik R R o BTNk
A R LE AT A3 B DA R 41

(1) ATHREAHRIA L, BREE ZHH
HFE S5, AR A FREZ RS, EA
A RFAL I, R ERR S, 57 %
BEAT 9RIT A

(2) IRt N ERSH 8 J5 T 55 )5
X EEREAT SR IS AN AR B AE , SR AIAR SRSl L
B RS I X 73 BE U o AR H SR AR E Y
TR A L, I3 E R RO RE BAEAT R K
DT, F5Jash SR B B 10 d /e dh, AR5
AT SR R, U BT i o B0 PR ) 1
Db, ToVRIE L A I B s S5 IR B, AR v
TN A BT 1 X 70

(3) FRERIA RN REE: 4 000 kKN-m f
28 6.0m, 6000kN-m B¢Z¢ N 7.5m, 10000 kN-m
AEZL A 10.0 m, 15 000 kN-m fEZ N 12.5 m,
20 000 kN-m £ 25 000 kN-m feZA/MT 16.5 m,
A YL AR PTG A ] 12 000 kKN-m A BEZL 1) 5
FAROMERE RS %

(4) i 75 e b S s S E gt ot 555
W B B I A2 SR O SME ) 1.8~2.5 %,
HiAMKRER, —Mri% N=2Nes BATHI D
AbFE

SE 0k

[1] e N RICANE 55 A1 2 i, e STt FE AR 4%

RIIE: JGT 340—2015[S]. dbxT: v E#H Tk K
#t, 2015.
Ministry of Housing and Urban-Rural Development of the
People’s Republic of China. Technical Code for Testing of
Building Foundation Soils: JGJ 340—2015[S]. Beijing:
China Architecture & Building Press, 2015.

[2] A NRICRIE A f5 A 2 i . it A B HoR
FFE: JGI 79—2012[S]. b5t HEEA Tk HRREE, 2012.
Ministry of Housing and Urban-Rural Development of the
People’s Republic of China. Technical Code for Ground
Treatment of Buildings: JGJ 79—2012[S]. Beijing: China
Architecture & Building Press, 2012.

[3]1 A N IRILAIE A f5 A3 2 i, e NRILAIE

) 5% B A 4 A R A o i ot i A P R
T8 GB/T 50756—2012[S]. db5: w2t R A,
2012.
Ministry of Housing and Urban-Rural Development of the
People’s Republic of China, General Administration of
Quality Supervision, Inspection and Quarantine of the
People’s Republic of China. Technical Code for Ground
Treatment of Steel Tanks: GB/T 50756—2012[S]. Beijing:
China Planning Press, 2012.

[4] (R TN fiZs. TREMBTM]. 5K

Jent: hEES T H ML, 2018.
Editorial Committee of Geological Engineering
Handbook. Geological Engineering Handbook[M]. Fifth
Edition. Beijing: China Architecture & Building Press,
2018.

[5] KRR, EERZE, EWE. HidE BN 10 000 kN-m &
e R IT HIE ()], RALEH, 2005, 35(7): 46-48.



278

o g

b

2023 %7 B

(6]

[7]

(8]

(9]

SHUI Wei-hou, WANG Tie-hong, WANG Ya-ling.
Application of Rayleigh wave to testing the ground treated
with (10 000) kN'm high energy level dynamic com-
paction[J]. Building Structure, 2005, 35(7): 46-48.
EBE, KR, EIE. mEESRFHEARKEIRS
THRENF (2006—2015)[M]. Jbat: HEES Tk K
#t, 2017.
WANG Tie-hong, SHUI Wei-hou, WANG Ya-ling.
Development Research and Engineering Application of
High Energy Dynamic Compaction Technology (2006—
2015)[M]. Beijing: China Architecture & Building Press,
2017.

sER, P ST bR B EC S E R B4R B A R
A MR, PR, 2021, 47(18): 66-67

ZHANG Yi, FANG Ming. Discussion on the relationship
between the blow count of standard penetration test and
that of cone heavy dynamic penetration test[J]. Shanxi
Architecture, 2021, 47(18): 66-67.

AHOL, VIR, BIEEE, S B Al M bR A BT
NIRESHRARAHSCTERF FE[]. W THA, 2013, 50(5): 52-
54.

NIU Jian-guang, SUN Cheng-ke, KUAI Zhi-yao, et al.
Correlation study of dynamic penetration test index and
standard penetration test index[J]. Port Engineering
Technology, 2013, 50(5): 52-54.

A, HEEN, SRV SRS s B At S AL ke
R A DS PERE D). HETHOR, 2015, 52(6): 105-107.
ZHENG Wei, XIAO Xiong-bing, ZHANG Hong-ming.

Correlation study of dynamic sounding and standard

[10]

penetration test applied in foundation liquefaction
detection[J]. Port Engineering Technology, 2015, 52(6):
105-107.

R EARE AR bR RIS RS B A
BEST MRS I R R [D]. R0 TR G AR T
£), 2004(2): 25.

CAO Hou-ming. Application of heavy dynamic
penetration test and standard penetration test in the
detection of composite foundation of vibro compaction

gravel pile[J]. Exploration Engineering (Rock & Soil
Drilling and Tunneling), 2004(2): 25.

ERERA KR

FIGF R L, B
LR, KB (b
) LREFHHARAR B2
o, REAN (74 a+T
MERARGBEHE, ST
s LERIA IR A 7 R a2
H, SRR A AT IR

AF R il IACEFBOHERD BIE TR, 35
AEET “BHLQIHENA 7, BilEd R E
R, Bl IS ARE T RS .
T2 (EFIELBEARTE) . (R E IR
ARBTED A MR BOR T GRS e AS I
BOARBIE ) 55 19 HE FKAAT WA . i 5 AL

6 #, EHFE SO KA B TR 60 R,

K

M 5 1 7 37 b R SR 25 0 e 3 A 3 4 T e
TR IR T RS2,



