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Relationship between Dynamic Elastic Modulus and
Lithology using Borehole Prospecting
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Abstract: To delineate the relationship between dynamic elastic modulus and lithologies, suspension PS logging was
applied to Yuseong granite, Paldang banded gneiss, and Sabuk sedimentary rock. P and S wave velocities were also
measured for these lithologies. In addition, uniaxial strength and Poisson’s ratio were measured in a laboratory for
Yuseong granite and Paldang banded gneiss. In laboratory measurements, P and S wave velocities in Paldang banded
gneiss were higher than those in Yuseong granite whereas Poisson's ratio in Paldang banded gneiss was lower than that in
Yuseong granite. This implies that P and S wave velocities correlate reversely with Poisson’s ratio. The dynamic Young
modulus obtained from suspension PS logging was high compared to the dynamic bulk modulus and the dynamic shear
modulus.
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Fig. 1. Location map of study area.
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Table 1. Description of borehole in study area.

Site Borehole No. Hole diameter (mm) Depth (m) Range of prospecting (m)

Sabuk BH-1 754(NX) 300 324~241.6
BH-2 754(NX) 300 44.8~95.8

BH-3 75 A(NX) 200 34.0~144.8

BH-4 754(NX) 300 30.2~86.9

BH-5 75.4NX) 103 43.3~81.5

Paldang TB-2 754(NX) 33 134~ 28._6
TB-4 754(NX) 26 6.5~22.9

TB-21 T54NX) 30 13.2~26.7

TB-27 T54(NX) 67 7.3~23.5

TB-32 754(NX) 38 13.3~25.7

Yuseong KBO2-00 754(NX) 500 17.9~301.8
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Fig. 2. An example of full waveform sonic logs and first arrival picking at Paldang site (TB-4).
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Table 2. Seismic velocity (VP, VS), elastic modulus obtained from core samples of Paldang banded gneiss in laboratory.

Borehole No. Depth (m) VP (m/sec) VS (m/sec) Qu (kg/cmz) v
TB-2 15.3-155 4,075 2,707 1,330.0 0.18
17.9-18.1 4,229 2,809 1,439.0 0.14
TB-4 13.3-13.5 4437 2,953 1,096.0 0.13
18.8-19.0 4,981 3,124 1,030.0 0.26

Table 3. Seismic velocity (VP, VS) and elastic modulus obtained from core smaples of Yuseong granite in laboratory.

Borehole No. Depth (m) VP (m/sec) VS (msec) qu (kg/em’) v
50.0 3,367 2,133 - -

100.0 4,527 2,360 1,336.0 0.30
150.0 4,040 2,240 - -

KB02-:00 200.0 3,547 2223 1,856.0 029
250.0 3,867 2,363 - -

300.0 3,903 2,310 843.0 023
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# Dynamic Shear modulus{Gd)
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Fig. 3. Cormelation between seismic P-wave velocity and
dynamic elastic modulus Ed, Kd, Gd graph in Yuseong gran-
ite.
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Fig. 4. Comelation between seismic P-wave velocity and
dynamic elastic modulus Ed, Kd, Gd graph in Paldang
banded gneiss.
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Fig. 5. Corelation between seismic P-wave velocity and
dynamic elastic modulus Ed, Kd, Gd graph in Sabuk black
shale.
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grain sandstone.
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