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Model tests on modified coefficient of heavy dynamic penetration rod length

ZUO Yong-zhen, ZHAO Na

(Key Laboratory of Geotechnical Mechanics and Engineering of Ministry of Water Resources, Yangtze River Scientific Research Institute,
Wuhan 430010, China)

Abstract: The dynamic penetration test (DPT) is one of widely applied in situ test techniques in bed covering of western region
in China. The rod length during operation can be as long as hundreds of meters, and it should be modified in practical
applications. On the modification of dynamic penetration rod length, the modified coefficient is proposed only in the range of
20 m in China's standard “Code for investigation of geotechnical engineering”, but how to modify has no provisions when the
depth is more than 20 m. So the standard is unable to meet the production needs, and becomes a major issue that limits its
applications. Indoor model tests are carried out for the modification issue, and heavy dynamic penetration model are conducted
on sand and gravel soil with series of rod lengths (2.0 m, 8.9 m, 16.4 m, 23.4 m, 30.0 m, 36.0 m, 62.0 m, 83.0 m). The
modification coefficient of heavy dynamic penetration rod length is obtained after the tests. It is analyzed and concluded that
the modification of heavy dynamic penetration rod length obeys the description of Newton elastic collision theory, and is
independent of the material properties and overburden pressure. Finally, the modified coefficient of dynamic penetration rod
length is proposed.
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Fig. 1 Distribution of hammering points of dynamic penetration
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Fig. 2 Model box of dynamic penetration
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Table 1 Heavy dynamic penetration results of medium-coarse

sands and gravels with overburden pressure of 240 kPa

g BV EN T WHRA

/m Nes.s Ngs  BIE Nes.s Nes s &Ik
BE O CPFWE R ORE FHWE R

2.0 139 12.1 1.00 152 15.0 1.00
10.3 14.8
13. 18.4

8.9 37 14.1 0.86 8 17.7 0.85
14.6 16.9
15.6 20.3

16.4 15.6 0.78 20.3 0.74
15.7 20.2
16.6 22.2

234 16.9 0.72 21.7 0.69
17.3 21.1
18.6 24.0

30.0 18.9 0.64 25.2 0.60
19.2 26.3
20. 27.

36.0 0.0 20.1 0.60 79 27.3 0.55
20.2 26.7
22.6 31.2

62.0 23.8 23.3 0.52 30.4 31.5 0.48
234 32.8
249 36.0

83.0 24.5 25.0 0.48 34.0 349 0.43
25.5 34,7
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Table 2 Heavy dynamic penetration results of gravels with

overburden pressure of 640 kPa
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2.0 16.0 1.00
16.6
18.9
11 18.5 0.86
18.1
21.8
20 22.0 0.73
22.3
27.2
36 27.5 0.58
27.9
324
62 32.9 0.49
33.5
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83 36.3 36.0 0.44
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Fig. 3 Comparison of modified coefficients of rod length under
different foundation soil materials
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Fig. 4 Comparison of modified coefficients rod length under
different overburden pressures
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Table 3 Modified coefficients of hammering counts
Nes s
5 10 15 20 25 30 35 40 =50

L/m

2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
4 0.96 0.95 093 0.92 0.90 0.89 0.87 0.86 0.84
6 0.93 0.90 0.88 0.85 0.83 0.81 0.79 0.78 0.75
8 0.90 0.86 0.83 0.80 0.77 0.75 0.73 0.71 0.67
10 0.88 0.83 0.79 0.75 0.72 0.69 0.67 0.64 0.61
12 0.85 0.79 0.75 0.70 0.67 0.64 0.61 0.59 0.55
14 0.82 0.76 0.71 0.66 0.62 0.58 0.56 0.53 0.50
16 0.79 0.73 0.67 0.62 0.57 0.54 0.51 0.48 0.45
18 0.77 0.70 0.63 0.57 0.53 0.49 0.46 0.43 0.40
20 0.75 0.67 0.59 0.53 0.48 0.44 0.41 0.39 0.36
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Fig. 5 Comparison of modified coefficients of rod length in this

test and specification

4 RERITIE

X} E R A AR AR I, BN AT A R
TR AR AE B NRIS A KABIE, Bk . B )
R AR AE B NRIG 5 FR R /. T5BE . IRATFELRSE
YR, ZAAET I ERSANE,  EAE) 7 R A%
SEOERSL, TAETI R Z RAAE, REmEEA
— BB AT bk,

X T ARAE BRI KAB IE, KA AR AL B
PR, B2 A Aol Je O RN e A s B .

A PR S, ALV EEAN AR AR N AN R AR
MEfE A, BEE AT, AR R A — e i
9, ANEIFFK AR B AR fS RS B2 LA AR E 1
BAE . REERPEPUEIE RECA N H LR (R EUHL IR,
BATE ) (GBIT—80), FFK A& IE VR BRI 4E 21 m;
XN ZR UV H R K T SR ZEAT K AS IE LASCHR[ 7] K
P, EEHKESRIEREOC ARG LR, FKEIE
ABY R 51 m; A TERE AR TAE, HEE
TEMRKBIERE, BIERE 100 m; BFEHER
H A BREIEA R, AHEF KRR Fith
ORI BEEBURE, B IEREIE 102 m; HAF#H-5P
AR VOKE 20 mEAMFKAZ EF IR, I KT 20 m
BFEATEIE, /NF 20 m BREAMBIE; HA (R FEB
P it T3 e P R B AT KB I
RH e E O L H AR B A A K ABE N
Refit, RANEEERIT S iR E /B, B IRREL
50 m,

SPEAT I BN, AR SR A 5T R 4 A
JiR BEKARRE B iR B R AT AT AR, B Bh
JTRERFR R, RRMEMEIE RECH 5 LF,
Skempton25 Hi I S AT K AT KA 2L AR EL, AT K
AT 10 m IHEIE, it 10 m JEAMBIE; EE ASTM
(B S R 56 B2 7798 e B B I 1 A AR R 56 v )
(D4633—1986) M2 H ST KAS IE 2%, K/
FR2mEE, Bt 12m/EARMEE.

X _E SR RRAE TR IS I KAB IE R AL, £
FRASIE RS K IR R L (B 6), 7 WLSFAF
KABE R G BORZE S, A= {25 1 A 5
PEFF: S 3R 15 B IS 1E RECESRANE o At 535 Al
IR PIFFKAB IE REEAT 3G TTos)s, sk
FFUE BRI AT AZ IE RECHI AT S K 3K .
T A 5 Al R ) S R AT B IE R B A R
5, XREERF N ZHKEIEREEH ISR
B, HSLbr TR AR RCKZE R

WA GRS A B AAZ TE R B HIE Bl e (I



182 H O+ T OB % M

2016 4F

7>, w1 W) )R A KAB IE RECSPRUE TR
RIS R At s e T 15 B AT KB IE R A
BRI, BuE b E RS SR AT KA I RBTEA
A CERPUHERERB T RTE) (GBIT—89)F1 (AR
TR BT ) (JTI064—98)H B (1) i 2 b i
FNRIG A A IE AR, HIABAE S FRAE T R
8 RN A T 5 Al 4 PR Y o

WG A RAR IR A5 3 PR RO R R AT (1 28 AU 5 7 fd
BIHKABIE REL, 456 2R bRAE TDNARES A 2LRE1E
IEAS, HEEED) MRS IE RS, K 4.
- R K TAR
— RS ARITH e
—— TR AR
— HEEBAR
e HABERAR
— HAFH—DAR
—o- Skemptonf 3 fE L

—— ASTM D4633-1986
—a- SPTHIFR

1 J
80 100 120

6 FRERNREHTKIEIERY
Fig. 6 Modified coefficients of standard penetration tests
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Fig. 7 Modified coefficient of dynamic penetration rod length and
rod lengths for medium-coarse sands and gravels
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Table 4 Recommended modified coefficients of heavy dynamic

penetration rod length

fom P D m P bm ERK
3 1.00 24 0.65 55 0.51
6 0.92 27 0.63 60 0.49
9 0.84 30 0.61 65 0.48
12 0.79 35 0.58 70 0.47
15 0.74 40 0.56 80 0.45
18 0.71 45 0.54 90 0.44
21 0.68 50 0.52 100 0.43
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