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Analysis of the Application of Ground Heat Pump Systems Beneath Building Raft Foundations
Gao Peng Li Yongxiang Zhen Luying LiJunyan Sun Pengfei Xin Liming Wang Yuchao
( Beijing Geotechnical Institute, Beijing, 100038 )

[ Abstract]  Based on actual engineering projects, this paper summarizes the application characteristics of ground source heat
pumps under building raft foundations from aspects such as geological conditions, building structure, and buried pipe layout. before
implementing the ground source heat pump system under building raft foundations, special consideration should be given to
engineering geological conditions. in pebble or sandy soil layers, the consistency of the slurry can be increased to improve the
self-stability of the borehole; in areas with abundant groundwater, it is necessary to measure the groundwater level or artesian head
and take effective water level control measures if necessary. when implementing the ground source heat pump system, a certain safe
distance should be maintained from the building's substructure and pile foundation, and the quality control of horizontal trench
backfilling should be strengthened to reduce foundation disturbance. at the same time, according to the form of foundation pit
support and the location of inspection wells, the layout form of buried pipes should be reasonably selected, and the connection
method of buried pipes with fewer welding points should be preferred to improve construction quality and reduce the risk of
welding point leakage. Compared with conventional systems.
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Fig.2 Laying plastic cloth in mud ditch
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Fig.6 Cross area between GSHP and anti-floating anchor
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Fig.7 Ground source heat pump and engineering pile
cross area
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Fig.8 Horizontal trench backfill ring knife sampling in

foundation pit
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Fig.9 Gradation sand and gravel backfill in foundation pit
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welding points
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Fig.11 Non centralized buried pipes laid along support
piles
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well chamber
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Table 1 The key points for implementing the buried pipe layout form of inspection wells

Bt

St

AR 7 KT BUit T 58 iR f5 i LT BRI T B4, KB E, T

b A S A R AT i
PRI SO B B ST B e

A 2 IR 2K
HBBRAE I 27 S

SRR 2o AR T LB, SRR B AT R, FMEEr K TR
SRR AP E M T SR EPR BN, BRAEN KBS B

g5 PN, SRR N R R G
BT AT S AR RO 3, IFIR AR
EHALE BT S R B s A A
H e

4 ZEip
B X R AR FE A N MR IR R G bR H
IR R, MHITR 25 At J 3R 5 A R b MR A B
R LT AT BT, HEBLERI R,
(1) R #2240 S it i o7 A 26 8 8 1 ol 2%

P, 2GR A B IR I L, SR AL
T E AR s AR R 7K 3 5 1 DI SR T KK Az B
FEARSk, b B SRR R0 4 It

(2) MU IR 58 G ST it I 82 2% P8 TS5 4
TRIERL SR R 2, AL R A N S R
REGH . EFERRFAT — € A, HR K
A RSER R, RN

(3) MR 2 8 St P AR 4 5T S 90 T
X BEHAE, GEEFBEEAERN, i
S 3 FH A A5 5 R 1 77 1



<126+ A 5 71 2025 £
SE Rk : R G E B TSR T [I]. BB 8 23 ,2021,51(S2):
[1] P eF, % 5 B, 55 R A 7E Hh T AR 1 82 376-382.
BF 75 R B [D]. 3 R 25 (8] 5 AR 4R ,2015,11(S1):252- [8] AL THEhER B 7T B A PR A &AL B3R T R A R
256. T EAROTE 11 5 - TR R]
[2] AN IRFEE 3 s PR AR B U BV B J65¢,2017.
AR [D].56 T AR, 2014,43(1):64-66. [91 BHIAWEE TR PR &) N 4 b i 45 X S & ab Rl
[3]  BRESMEVL3R 3 7 e K B 45 6 PR i e 1) )R FA R Bonielmmi B A £ TR M [R].A65,2023.
JHAS it T OB R [J]. 2 500 12,2016,38(5):607-609. [10] b T h 8 Vit W 7E Be 4 R4 | AL st @ M & 50 T
[4] WS, A R S A A Al AL it TR RXFEXEY X = . AHS X SEmE
H[I]. 81 5 259,2017,31(3):276-280,285. FZX-1102-6002 ik F3 HARK 2 Drfe i H 4 L
[51 &R, E B BRAR R, 4 B 0 Y S R e B R K TR SRR 2 [R].A65E,2022.
LB RTINS M [T S ITHE,2019,47(2):21-25. [11] 7k E 8, B, T ER, 55 A B T b 0 b8 A28 th 4
[6] %7522 YU P My U5 AR I R o A AL VG A 3L P O RYUERE T 2 A [J]. 088 75 14,2021,51(S2):370-375.
T BHB AT K,2020,47(24):131-133. [12] =E ST, 0, 0 R, 55 Hh S M 5 AR R Gk T4
(7] bR, BUAR M, 4 3%, 55 AT B T B30T 1) M R A2 3 FIEE T M A [I].400¥4 5 23 1,2022,36(3):517-522.
(E3%38 88 T1) AT e sl v . BRI HT 5 [4] GB50176-2016, R 50 T ¥t 3 [S]. AL 50 o [
REVE I FH AR 22 e SR AR T AT Y BV R G2 FAR Tl H B HE,2016:63-64.
ﬁﬁ?”i, il FC B BUORAIARE, AT HEsh )1 P s i R [5] SOl FEIEHE R o SR B AR R A N A ST 1
GEREE R RS R R B 7E[D]. Bk 74 76 % S SR K 2,2008.
[6] ki = AEAS 224 BE P 1 1) L 5B B VR R e ) RBLER
S E ik : o [0]. PR JE 18 42,2013,(2):25-30.
(1] FNER. 5T FE SR 4 X 3 14 7 sk [ Jou [J7]. P 36 [7]  HEAS G REEABHAE TG b E KRR R BH B8 IR A
,2014,(6):1-6. A ) [R/OL].(2024-02-22)[2024-08-09]. https://www.
[2] kAR, 2T, AR v R Y PRl 5 TR [9]. 2 cma.gov.cn/zfxxgk/gknr/qxbg/202402/t20240222 60820
WF9t,2002,21(1):1-8. 82.html.
3] MBS E K G 5 8 A A e AT Ge -4 [8] RT3 1, 55 0 )1 48 Hb FA B2 YRR AE R T R 7%

% 2023[M] A E St bR, 2023.

FIIMLALRC R 22 H R $E,2024.



	0  引言
	1  不同地质条件下地源热泵系统应用
	1.1  工程地质条件
	1.2  水文地质条件


	2  不同建筑结构下地源热泵应用
	2.1  建筑结构
	2.2  桩基结构

	3  不同地埋管布置形式
	3.1  不同地埋管连接方式

	3.2  不同地埋管至检查井形式
	4  结论

