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Study of modified coefficient of dynamic penetration rod length

ZUO Yong-zhen, CHENG Zhan-lin, DING Hong-shun, LIAO Jian-hui
(Key Laboratory of Geotechnical Mechanics and Engineering of Ministry of Water Resources,
Yangtze River Scientific Research Institute, Wuhan 430015, China)

Abstract: Dynamic penetration is one of wide applied in-situ test techniques. The rod length during operation could be as long as
hundreds of meters, calling for length modification in practical applications. Two major methods are proposed in most present
specifications for the modification of dynamic penetration rod length. These two methods are founded differently on Newton elastic
collision theory and elastic rod waving theory, and derived totally different modified coefficients. How to apply rod length
modifications to the results of dynamic penetration test has currently become major issues that limit their application. Indoor model
tests are put forward for the modification issues, altogether with varies of heavy dynamic penetration model being conducted on sand
and gravel soil with series of rod lengths (2.0, 8.9, 16.4, 23.4, 30.0, 36.0 m). The modification coefficient of heavy dynamic
penetration rod length is obtained after the tests. It is analyzed and concluded that the modification to heavy dynamic penetration rod
length followed the description of Newton elastic collision theory, and is independent of the material properties.
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Table1 Modified coefficients for different rod lengths

Fp PSR BAPERT W) i
o GBI7—89  ITIO64—98  ISOPT— ASTM D4633
G R 1, 1988 —1986
3 1.00 1.00 0.77 0.69
6 0.92 0.92 0.92 0.90
9 0.82 0.84 0.97 0.97
12 0.81 0.79 0.99 0.99
15 0.77 0.74 1.00 1.00
18 0.73 0.71 1.00 1.00
21 0.70 0.68 1.00
24 0.65
27 0.63
30 0.61
36 0.57
) 0.55
51 0.52
66 0.48
81 0.45
96 0.44
102 0.43
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Fig.1 Relation curves between rod length
modification coefficient and rod length
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Table 2 Modified coefficients for hammering counts

L Ne3 s
/m 5 10 15 20 25 30 35 40 =50
2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
4 096 095 093 092 090 0.89 0.87 0.86 0.84
6 093 090 088 085 0.83 0.8l 079 0.78 0.75
8 090 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 0.57 054 051 048 0.45
18 0.77 0.70 0.63 0.57 0.53 049 046 043 0.40
20 0.75 0.67 059 0.53 048 044 041 039 0.36
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Fig.4 Distribution of hammering points of
dynamic penetration
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Fig.5 Gradation of gravels during experiments
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Fig.6 A typical test curve of dynamic penetration
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Table 3 Dynamic penetration results
in homogeneous sands

. K BT EL Neas
G5
/m A THME
Bl 13.
2.0 39 12.1
B2 10.3
B3 20 13.7 141
B4 ’ 14.6 ’
B5 15.6
16.4 15.6
B6 15.7
B7 234 16.6 16.9
BS ’ 173
B9 18.6
30.0 189
B10 192
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Table 4 Dynamic penetration results in gravels

. K BT EL Nea s
Hi's
/m A THME
1 152
S 2.0 3 15.0
S2 14.8
S3 8.9 184 177
S4 ’ 16.9 ’
S5 16.4 20.3 20.3
S6 22.2
234 21.7
S7 21.1
S8 24.0
30.0 252
S9 26.3
S10 36.0 279 273
S11 ’ 26.7 ’
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Table 5 Dynamic penetration rod length modification
coefficients in homogeneous sands and gravels

K B WA

/m Mg Ness  BIERE L8 Nas  BIERM
2.0 12.1 1.00 15.0 1.00
8.9 14.1 0.86 17.7 0.85

16.4 15.6 0.78 20.3 0.74

234 16.9 0.72 21.7 0.69

30.0 18.9 0.64 252 0.60

36.0 273 0.55
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Fig.7 Relationships between rod lengths modification
coefficients for homogeneous sands and rod length
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Fig.8 Relationships between rod lengths modification
coefficients for gravels and rod length
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Fig.9 Comparison of rod length modification coefficients
between gravels and homogeneous sands
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