540 & 5 4 1
2026 4F 8 H

F= N SR D 5 N

Geotechnical Engineering Technique

Vol. 40 No. 4
Aug, 2026

SCE S 1007-2993(2026)04-0624-09

B BEIR X 1 SRR BE = $ F  RR R M T 5

W mAeEE 4 et
CHEM L A BRA R TAEHAF, L 100071)

[FEE] GREATENR T @ FEE SRR, B @ HA 3% R FERZ ARE . A SCRE T A B 5B IKB T
A BRI SR 5 P S BT IR AT . RIS IR R, A BB RN 5% BRI B AsUR, A B naRik T 1534,
B4 BB A VS5 AR TR 138 B RN B s [, 5% ~ 10% HRYEE IR 5 A0 5 10 08 T IR EE AP UE IR, e TR
B AN B M 5 K s SR T B R IR 45 B B A e 18 i, TRAEE - i IR BGA M R e, Horp 10% M EIRB 8 U SRR
AT A o R R AR TR A4 NS, ARDFIEIESE T A BB IRAR HAR AL T B IR IE RE A U S A B A R IR AR ) 218
ek, RS B2 S ERB R R 5%, 10%.
(R RRIRHL T 2540, A BRIREE 5 MK M am Ak, 45 RS

[FESES] TU528 [ZEk#RiIRAS] A doi: 10.20265/j.cnki.issn.1007-2993.2025-0150

Influence of fly ash on the thermodynamic properties of graphite concrete

WANG Shuai YUAN Chenghao LU Ye
(Engineering Management Branch of State Grid Jibei Electric Power Co., Ltd., Beijing 100071, China)

[ Abstract] Energy piles integrate building pile foundations with ground-source heat pump technology, bearing building loads
while also harnessing shallow geothermal energy. This study focuses on optimizing the strength and thermophysical parameters of
graphite concrete through the incorporation of graphite and fly ash. Experimental results indicate that a graphite content of 5% yields
the best performance, as the addition of graphite enhances heat transfer but its brittle structure adversely affects concrete strength and
density. Meanwhile, a fly ash content ranging from 5% ~ 10%, not only significantly boosts the compressive strength of the concrete
but also improves its workability and water retention. However, as the fly ash content increases, the thermal conductivity of the graph-
ite concrete gradually decreases, with a 10% fly ash content marking a turning point in this trend. Verification through the construction
of a scale model of an energy pile confirms that graphite-fly ash heat transfer-enhanced energy piles can effectively facilitate heat ex-
change throughout the circulating fluid within the embedded pipes of the pile foundation. This study recommends a graphite content of
5% and a fly ash content of 10%.
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Tab.1 Graphite concrete specimen mix proportions

A BB /% 7Kié/g g Eti/g Kig /g WKF/g
0 500 559 1136 205 0 25
2 500 514 1136 205 45 25
5 500 446.5 1136 205 112.5 25
8 500 379 1136 205 180 25
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Fig.2 Concrete specimens with different graphite content
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Fig. 3 Orthogonal curve of thermal conductivity versus
compressive strength for graphite concrete
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Fig. 4 Photographs of the specimen cross-section at 200x
and 500x% magnification
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Fig. 5 Three-dimensional diagram of graphite channels in
concrete
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Tab.2 Design mix proportions for fly ash—graphite concrete

I B /% IKiR/g /g filg IKig /g IR /g TIKH/g
0 500 446.5 1136 205 112.5 0 25
5 475 446.5 1136 205 112.5 25 25
10 450 446.5 1136 205 112.5 50 25
15 425 446.5 1136 205 112.5 75 25
20 400 446.5 1136 205 112.5 100 25
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Fig. 6 Graphite concrete specimens with different
fly ash contents
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Tab.3 Slump and water retention tests for
fly ash—graphite concrete
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Fig. 8 Thermal conductivity of graphite concrete at
different fly ash content levels
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