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Prediction of Ther mal Conductivity of Underground Rocks from
P-Wave Velocity of Utrahigh Pressure Metamorphic Rocks
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Abstract : The relationship bet ween ther mal conductivity and ultrasonic velocity has been analyzed by using 655samples from
scientific boreholes drilled in Donghai ; eastern China - The samples are classified into 4 different types :fresh eclogite »retro -
grade eclogite > orthogneiss and paragneiss - We established equations that enabled us to predict ther mal conductivity from
measuring the P-wave velocity of each type of rock - The regression analysis of ther mal conductivity vs - ultrasonic velocity
yvields a correlation coefficient of about 0.7for eclogite and 0.5—0.4for gneiss - The result shows that the linear equation is
sufficient to describe the relationship bet ween ther mal conductivity and ultrasonic velocity - For verifying these equations » we
chose several typical lithology units of the CCSD mainhole to esti mate ther mal conductivity from P -wave velocity - The calcu -
lated values are consistent with the measured average value of ther mal conductivity » which means these equations can be used
to infer ther mal conductivity for underground rocks through P-wave velocity in the Donghai region or si milar area - These re -
sults are of great significance for ther mal conductivity selection in ther mal structure analysis or heat flow calculations -
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Fig -2 Depthlog of ther mal conductivity and P-wave velocity

measured on cores from CCSD 5 000 m main hole

[ A3 S 45 2R INAUL G 1 il 4ok R T ARV o 7Y £
FRMP P2 BB E S R R
0.733, W& KRR BAER Z )5 X RS H
PIrREAR A5G 2R 80 0. 683 3B 28 B AE A RAIR T 1 % 5
bR B A T AT A IR B B R
AP e 2 6] AR OGP A 22 5 T Bl A PR A B A O R AL
7 HIAE 04 F0 0.5 2y % B bR R UE A 385 & X
BTGRP, CHRE RS, A 7R
AR K 3 A A BT R P 2 i) 1 56 R AR AN B
BoRIGHT 425 0R AP PG E SRR [
U7 R s LA B [ YA 73 A 1 A 5% 28 JORN A 1 i 22 -

4P SR
AR H T A 20 AT 2 2R FRATTIA O B AE ] b

KXo WASHFE—N T REGMHERA SO RS
Z R ZAR A [F o R e BOAS TR A 5 05 5 A



%4 BB haE FIABESELRENP EREMELTEANRER 567
4.5 4.0
y=0.680 68+0.373 7x,R=0.732 66 3=-1.023 9+0.569 17x,R=0.683 45 5
4.0 (Fi o®
sl 3.0
i« 3.0 25 F
251 2.0 3
(a) i o (b)iB A TR A
2.() 1 1 1 1 ]5 IS 1 L 1
4.0 4.0 | S TTid
y=-0.332 31+0.499 52x,R=0.503 79
35T 35F
9 m} 3.0
B a3k 25+
Z > 4
2.0 20
(O =5 (d)iE v kA
[.5 1 1 1 1 1.5 L A s fe
4.0 5.0 6.0 7.0 8.0 4.0 5.0 6.0 7.0 8.0
Va(kmes™) Vo(kmes™)
B3 5 e SR T Y A OGP
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Table 1 Regression analysis of ther mal conductivity versus P-wave velocity of different rocks
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Table 2 Comparison of measured ther mal conductivity with calculated values from P -wave velocity
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