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Abstract

A heljcal probe test(HPT) suitable for in-situ soil exploration to a shallow depth and compac-
tion control were developed and tested in different soils alongside traditional in-situ tests,
including Standard Penetration Test(SPT), Cone Penetration Test(CPT) and in-situ density
test. The helical probe test is economical and can be performed by a single person. The torque
necessary to insert the probe is used as a measure of soil characteristics.

1t was found that: the HPT test correlates well with the SPT test and the correlation is not
sensitive to the soil type; the HPT test correlates well with the CPT test, but the correlation
is sensitive to the soil type; the HPT torque provides a sensitive measure of relative compaction
and in-situ dry density of compacted soils; the reverse torque ratio decreases with increasing

average grain size.
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Table 1. Dimension of Helix

inches(mm)
Outer Lead Core Shaft ‘ Length
Diameter| (Pitch) | Diameter| Diameter ng
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Table 2. HPT Test Data-Piedemont Region

. SPT N CPT q. |
R Location Toe | il | 7 o) n K| [KC %
1 | McLean, VA ML 43 62 | 897! 51 | 150 | 40 | 1.19
2 | Tysons Corner, VA | ML 89 8 i 1.87(5)
3 | Falls Church, VA | CL/ML | 84.6 | 20 | 14.7 | 3 ‘
4 | Falls Church, VA | CL/ML | 84.3 | 14 44.84
5 | Falls Church, VA | CL/ML | 79.93| 18 52.33| 6 |
6 | Falls Church, VA | ML 152.4 | 3 29.67] 3 | ’
7 | Falls Church, VA ML 55 6 11.5 2 i
8 | Reston, VA ML 122 6 | 20 1
9 | Reston, VA ML 53 6 14 1 ‘
10 | Falls Church, VA | ML/SM | 75.6 4 | | 98.7 | 169 Fil
11 | Falls Church, VA | ML/SM | g8 6 | 9.7 | 1.66 Fill
12 | Falls Church, VA | ML/SM | 45 5 | 8o | 1.53 Fil
13 | Columbia, MD ML/SM | 45 10 ! 10 2 3
14 | Columbia, MD ML/SM 67 10 10.3 3
15 | Columbia, MD ML/SM | o7 10| 157 | 3
16 | Springfield, VA sM 136.3 | 6 | 97.5(8)| 1.87(8)Fill
17 | Springfield, VA SM 136.3 6 | 100.2(1)] 1. 92(1)Fill
18 | McLean, VA CL 106 12 97.3 | 1.98 Fill
19 | McLean, VA 110.3 6 97.3 1.98 Fill
20 NBS ML 37.59 4 9 1
21 | NBS ML 3280 4 | 9 1
22 ‘NBS ML 50.75 | 4 | 12 1 ;
23 | NBS ML 56.39 | 6 11 2 i
24 | NBS ML .35, 4 7 1| |
25 | NBS ML .87 41 7 1 f |
26  NBS ML | 4220 4 | 14 - L |
27 | NBS ML 56.30 | 4 | 11 1| ' |
28 | NBS ML .60 16 | 16.57 | 24 | ;
29 | NBS ML 61.33 | 7 | 35.74 | 21 J }
30 | NBS ML 55.76 | 18 | 26.56 | 18 |
31 (NBS ML 62.16 | 10 | 22.38| 9 |
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Table 3. HPT Test Data —Atlantic Coastal Plain

. |SPT N| [ CPTq. . |
Test . Soil tie P g RC, |74 |
Location . 1 n 1 Blows/| n | kPa- | n -1 Mg/ Notes
No. Type | in-ib , | 0.3m ; 107 ¢ ’ ms !
32 | Chesapeak, MD | SM 38 22! a3l 3! o i
33 | Chesapeak, MD SM 58.9 |22 117 3|
34 | Annapolis, MD SM 58.5 | 10 9.5 | 2|
35 | Annapolis, MD SM 36 7 ! ) | 4
36 | Annapolis, MD SM 92 | 3] 83 5
37 | Annapolis, MD SM 55 51 46 5
38 | Annapolis, MD SM 140 5 77 5
39 | Lorton, VA SC 58 10 52.71 | 7
40 | Arlington, VA CL 3.8 | 3] 6 1 i o
41 | Arlington, VA CL 74.6 31 47 1
42 | Arlington, VA CL 24 1 6 1
43 | National Airport SC 121 3 16 1
44 | National Airport | CL 120 1017 1 : ’
45 | National Airport SM/SC | 58.22 9 53 8 ‘ Fill
46 | Lanham, MD SC/CL | 102 4] 14.3 | 3
47 | Laurel, MD SW/SM| 47.56 | 6 | 289 |12
48 | Laurel, MD SW/SM| 57.41| 7 39.7 | 14
49 | Crofton, MD sC 45.49 | 4 36,18 | 4
50 | Crofton, MD SC 18.98 1 2 17.9 | 2
51 | Crofton, MD SC 30.03 | 8 21.29
52 | Crofton, MD CL 31,12 8 ‘ 19.53 | 19
53 | Odenton, MD SP 65.79 | 8| 18 1 Dgy=0.7 mm
54 | Upper Marlboro,MD| CL 17.56 | 3 6 1 Dy=0. 03 mm
55 i CL 23.421 31 4 1
56 | Crofton, MD | CL 18.91] 2, 1.8 | 6
57 | National Airport | SM/SC | s Q0] Ll s

JE : : C . : : : : R £ P
Location j Typeg n i in-lb - % ibioz'gv/ft g % 1 1b/ft { mm

CH—High plasticity Clay
MIL—Low Plasticity Silt
SP—Poorly Graded Sand
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Fig. 1. Correlation Between SPT and HPT Tests
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Fig. 4. Confidence Bands for the CPT-HPT Cor-
relation for the Silty and Clayey Soils
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Table 5. Record of HPT Test
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