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A Study on Vane Shear Strength Measurement of Deep-sea Sediment in the
Northeast Equatorial Pacific

Sang-Bum Chi*!, Cheong-Kee Park’, Seung-Kyu Son', Kyeong-Yong Lee! and Hyun-Bok Lee!

"Deep-sea Resources Research Center, Korea Ocean Research & Development Institute, Seoul 425-600, Korea

The shear strength of deep-sea core sediments from the northeast equatorial Pacific was measured in various condi-
tions to ensure precision of results. The comparison items were (D two different measuring systems (hand-held vane
and motorized vane), ) in different places of on-board immediately after collecting the core samples and on-land lab-
oratories after storing these samples for three months in a cold room, @ two different core samples from a multiple
corer within a sampling station, and @ four different measuring points (holes) from a core sample. In this experi-
ment, the values of shear strength in deep-sea sediments show significant change with depth which increase toward the
bottom of core. Also, the results of two cores recovered at the same station indicate that vertical variation of shear
strength is mainly caused by the change of physical properties. They strongly support the fact that the difference of
vane system and/or experimental conditions are not major factor in the variation of geotechnical properties.
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Fig. 1. Locations of studied area in the Clarion-Clipperton fracture zone of the northeast equatorial Pacific.
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Fig. 2. Plot of shear strength against time measured by

motorized vane. Note maximum and residual shear
strengths marked in the figure.
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Fig. 3. Depth variations of shear strength of sediments measured on board by hand-held vane and motorized vane. MV:

motorized vane.
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Table 1. Average shear strength of core samples measured
on board by hand-held vane and motorized vane.

Station MV shear HV shear MV/HV

Number  strength(kPa) strength(kPa) ratio
MC98-N12 3.97 2.77 1.43
MC98-N11 3.81 3.27 1.16
MC98-N10 322 274 1.18
MC98-NO9 5.19 343 1.51
MC98-NO8 3.06 2.11 1.45
MC98-NO7 5.18 3.65 1.42
MC98-N06 4.54 5.79 0.78
MC98-NO5 4.36 6.60 0.66
MC98-G08 4.60 3.03 1.52
MC98-G06 5.88 3.46 1.70

average 4.38 3.69 1.28

Comments, MV: motorized vane, HV: hand-held vane
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Fig. 4. Depth profiles of shear strengths measured on board
and in laboratory using motorized vane in cores. Shear
strengths measured in different places do not show any
consistent variation.

Table 2. Average shear strength of sediments measured
both on board and in laboratory (hole 1 and hole 2) using
motorized vane in cores.

Core number MC98-N06 MC98-G06 Average

on board (kPa) 429 5.88 5.15
in lab. hole 1 (kPa) 4.70 5.84 5.32
in lab. hole 2 (kPa) 5.43 7.63 6.53
in lab. average (kPa) 5.07 6.23 5.70
on board/in lab. ratio 1.18 1.06 1.11
hole 2/hole 1 ratio 1.15 1.30 1.23
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Fig. 6. Depth profiles of shear strengths measured at four different holes from a core using motorized vane in laboratory.
Note the gap between the profiles from different holes in a core.

Table 3. Average shear strength values measured at four different holes from a core using motorized vane in laboratory.

Core number Hole 1(kPa) Hole 2(kPa) Hole 3(kPa) Hole 4(kPa) Max./min. ratio
MC97-1-05 11.47 11.69 11.00 11.88 1.08
MC97-1-15 5.74 5.90 6.94 5.70 1.22
MC97-1-23 7.23 7.27 6.96 6.90 1.05
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Fig. 7. Comparison of depth profiles of shear strength
measured in two different core sample tubes in a station.
Note the large difference between the values from different
tubes.

Table 4. Average shear strength values measured at two
different cores and two different holes.

Station Number MC98-N10  MC98-1-25
Core 1-hole 1(kPa) 322 4.07
Core l-hole 2(kPa) 2.74 4.05
Core 1 average(kPa) 2.98 4.06
Core 2(kPa) 4.44 2.62
Hole 1/Hole 2 ratio 1.18 1.00
Core 1/Core 2 ratio 0.67 1.55
(Core 2/Core 1 ratio) (1.49) (0.65)
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