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Abstract

The Chengdu East 1000 kV Substation, as a critical hub of the “West-to-East Power Transmission”
strategy, faced severe geological challenges during its construction. The site contained mucky clay and
high fill areas primarily composed of weathered bedrock. The prevalent weathered bedrock across
the station area exhibited characteristics of easy disintegration and collapse upon contact with water,
while these unfavorable geological conditions could lead to foundation wetting-induced settlement
and deformation. To address the site’s mucky clay layer, which was 2~7 meters thick with a volume of
approximately 250,000 m>, as well as fill areas with a maximum thickness of 13 meters, conventional
dynamic compaction methods risked turning the mucky clay into elastic soil, failing to meet design
requirements. Through solution comparisons and field tests, a comprehensive treatment scheme of
“dynamic compaction replacement + layered dynamic compaction + bored piles” was proposed. This
method involved excavating moderately weathered bedrock and using dynamic compaction to re-
place the soft mucky clay, followed by layered compaction of the weathered bedrock backfill. Finally,
bored piles were cast on the compacted foundation. This solution not only improved the foundation
bearing capacity of structures and reduced negative skin friction on piles but also effectively con-
trolled ground subsidence and differential settlement. Additionally, by implementing organized drain-
age measures such as flood diversion ditches, blind drains, and internal drainage ditches, the stability
of the weathered bedrock was ensured. The solution demonstrated strong technical feasibility and
cost-effectiveness. As the first large-scale application of dynamic compaction replacement for site pre-
treatment in ultra-high voltage (UHV) projects, this research provides valuable references for foun-
dation treatment design in UHV substations under complex geological conditions.
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Figure 1. Original topographic map of the station sit
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Figure 2. Realistic view of substation
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Figure 3. Typical geological profile map of the station site
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Figure 4. Schematic diagram of earthwork balance in the station area
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Figure 5. Silty clay range
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Table 2. Comparison of two pile types technology and economy
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Figure 6. Schematic diagram of dynamic compaction replacement method
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Figure 7. Construction drawing of dynamic compaction site

7. BIT BN RF I T E

6. IF RIAHEIL T2 o FA 2R iEIRE 5 MR T

SR R ST EARBOR MR IZ 8 FUNE T2 A i, (AR AR TR e A S5 B B 1 18 o J A o,
R B B M R R TG AT BT R

6.1. BFERBRPELRMBRERSHL

6.1.1. BT EES REBEMRIANEE

Al X4 53,000 m? YAV B RS L R GHAT R ST B e, B RLT Bk 262,880 m3. R4 (RITHLEE
AEFRFEAUAE) B R B A RL AT FHRC RGP B . WA B AR SR SR O R A ) . BE
A TRE SR A i 4 S A 1 B Ak

1) ANEREATTZE: AR AN A E B kL, %12 EE 30km, AN 185 Ju/mdit, ANARHA &
ik 4863 JiJt; [FINFF=4: 262,880 m® ¢ t:, HILXisHk %%, s AKGIN 240 /oG, MPAHE
5103 i JC-

2) FRHEUM TR 3N R R b B T % £ 1,000,000 m3 -, 45 A 250,000 mé Ay
RALEE R, BEATT LA R BT TR 7 . X s B B KR 2 5, B RS
JIFFE{E 450 kPa, TASHHPTEMRE N 11 MPa, (H RIS P SR E RN 4.2 MPa. JH2 5 (58 Xtk
BRI Z WL T 5 R AR, 258 5 RiE NHUIRE 4 B R AR .

KA AR N E A BN, BRI R B 2 S EOBR R AL, S R b F R, Fid
FRREMIIG TERBIE . 1% BN L FIRUES 4R A, oA TR A B 7 R A AL
FALPS:#

6.1.2. fRRIEHE

1) B AALEE A 2 2 K BV E 22 57, A uli (i HE K T

A TR SR v, (EEBAR S Ak, i AR R e o X HE /Kl i e o 2L

ut ik A R /K TSI, stk DX A B PR M B IR ARV K . HEZKGEIE, 7T e s U AR
AT, (EFER B IR KT DOZ R IR B M Eou AR . AR IE . e XIR e B A5 R K
ZRNEAIBK G R AR RIS, dnHE KA 5 5% XIS TT & B b A A ™ A 0T
BRI ST, 2t — DM M AR EVE . D9 IR 7K B B J A RSN, it DA [X 7 22
Bt AASHK RS, REHKE Y . BRI =R it

DOI: 10.12677/hjce.2025.149239 2223 TARTH


https://doi.org/10.12677/hjce.2025.149239

G SANE

(1) fESEANT b e B — B HES, R AR PR, I 51 SRR R MK .

(2) s IEBRART, £ AT Mt By uh bk B AL 1 5 B P 26 ELAR 2000 mm (AR BYVA A T E
1% 800 mm HILH/INT SCREAT VA, Rk ANBO K3 T FL KA 2L 230 HE 22 g Rty (KK e, PRAIE S
WHEKE Y, B2 E KA . Sl AM RS A B L ul IXCE VA B R VA W s s A 8.

9 I 10 P
AN T A KT

P T A KT

N

.

Figure 8. Layout of drainage ditch on the slope outside the station
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Figure 9. Blind ditch layout plan
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Figure 10. Schematic diagram of the main blind ditch section
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Table 3. Trial ramming area design parameters table
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Figure 11. Comparison of plate load test results
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Table 4. Test tamping zone inspection report results
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Figure 12. Original soil profile
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Figure 13. Soil profile after dynamic compaction treatment

13. BFLEFLTESE

DOI: 10.12677/hjce.2025.149239 2227 TARTH


https://doi.org/10.12677/hjce.2025.149239

G SANE

6.4.2. RRBFR

1) Jey BT AR LU, MALESLZENVER, VK ILE 1.25, 5B 255, [FAIRAEFLIR
HRE 2~4 m P HRKEERRERZR LR, NG, S s B A, R 4E S g,
PRI BE R A A

2) (e R e AN 7 28 . e R @M R F A5 AL 717 A R W Ry R BT R B, e v R 2R (il
H 20~40 MPa)y¥ /KB I Bl i, RS LR R b PR S, TR Ye 1 [ S5 AR (e i) . R &
JE THE AN [ b R B (Ve PR R e, PR LSS AR L, DUBE LIS

TESERR T A, BT ARSLIRERZ , m  ZR WA IR e LA ) EL BN 38, e 28 7 SR R

3) K% MUTEIRSIEEIIN 20 m KANY 5 (0680 x 12 mm) ZFIE R T )2 B THARE, 1EE NE
FLs 5L, REANTIE, PR S EERIRE L, YIRS, FIIRSVEER AR . b7 AR R, ZA
P R AR -

KK TR, e ABAT) 1.6 (M 1.1~1.3), JRA&L-F &80 30%, {H &, KA
AR SR SRR . B, BCRM 12 WY H$RFE 7 H/H, SRR 250%. LI & & H % &
CREFLAL MR IRBDEE . NP faT), CRbsiE Tk

RAARTHE > 18 m MHEYSR KA @7 ik T, AubIEnE & ik $] 97%. B#ERZR 1000 kV 48 HL ik
BRI ] PR N SR A R T S0 T e A LI A R AR ity T A e A 3 Lt A

7. &g

1) JERZR 1000 KV A8 H ki e ot &b -t A e S 7 3 R AR 3 U7 SR BT XT RO XA (W) 54, K H ELAZ 0600
JreFz Rl FLREENE DT 58, I AP 75 AR KR FL I, B R TR, B R AL T R

2) RMI5RIT B e PR YR R H b A, PS5 i he 6000 kN-m, J5 rilAlBE 3.5 m, ~P-HRES5 pisk
15 i, BHRERM B NIHZH0h LS, (55 hriE N e i 5 UTE A KT 300 mm H R iH A5 IE
AT 18 m, F5Ja I ARSI EIA 1) 200 kPa. 757 S AT

3) M TEEMEE MR R LA, SRT5 B S5 dr TR BRI (R 7 K, IR TR SR
SR B I 60 28 % 95 Pk () AT EESR ST o, R TS SORE AR I (BRI 1804 14 Ko

4) SEUEXIRF KIS, A AR P R E, ST iE R s Ah st EHRA . N IRE MR
B EE Lo X R BEAHRHOK R GG, Ao R R K 423 A&
uili AR K DI A R HE K AT 5T, 38 S R KA 2 A B

LR LR, ASCHEH I AL BT AR SR TR P AR 1, uh X HEKIEY,  HIE IR AT
FUmIT BB S, MR TR IS .

SE 3k

[1] FiR, XSRE, XSidiE, 5. Ve A AP EANRUR R AR AR S VE IR BT L [3]. KTLRF=Bebidik, 2017, 34(8): 120-124.

[2]1 740, E=), E8. aEERE ARG 0] A RERT, 2018, 39(11): 39-42.

[8]1 HEEX. ZET WA B A L EE Dy TR R [D]: [ L2000 5C]. Al B T oK%, 2013.

[4] TR BURARARHESURIERA S AF R U FERED FL[D]: [A L 200 5], BGS: SOEREE TR, 2015.

[6] Z=ibk, AR, HEAL PR 7 AR R IUE R [I]. s o7l it, 2019(1): 4-6.

[6] g%f.%%ﬁ%%ﬁﬁﬁﬂﬁﬁmEﬁﬁﬁm%ﬁﬁﬁﬁ%ﬁm.&%i@ﬂﬁ:&%ﬁ*mzmzuaﬁg

[71 {58, %%, MR, RN, Yo &gy R 55 5t 2 alie o A [3]. 1O )1 38 0 232 B 22 4 (B S8 RHE RR),
2019, 32(4): 55-61

DOI: 10.12677/hjce.2025.149239 2228 TARTH


https://doi.org/10.12677/hjce.2025.149239

AN

(8]
[°]
[10]
[11]

[12]
[13]

[14]
[15]
(16]

Mo, P, RIHE. BRI B kA TR RN D], BB, 2015(5): 11-14.
Hre N RILAN L 5 A 2 @R, U R A B R BYE: 3GJ 79-2012 [S]. dbxt: A a5 Tolk th filR#t:, 2012.
PR TR b v, RIS AL FE R RIS : CECS279: 2010 [S]. AbEE: = it H fft, 2010.

rhe N BRI ANE AT AR, R ) AR M AR FE R R AR : DL/T 5024-2005 [S]. dbnt: o E H Jy kAt
2005.

WROREE, #EEE7T. PhibdE 7 MR SE A s IR AL B R it JR 9], AR R 5 48 B 274k, 2012, 29(9): 12-16.

SRIK, HH, SRR BRb+800 KV sk v Ly B B Pk B R MR AR T BT 0]. A B e, 2021(11):
11-17.

e N RILAI B B A 2 A . SIS RR MINE: JGJ 94-2008 [S]. Jb&t: i E & H Tkt k4, 2008.
XIFRH. AR BEZAETE 1000 KV 1148 snk 1) S A ). H 7783, 2008, 29(3): 9-12.
FEERH. 975 B A B RA 05 5 o (8] A )82 FH (9], #e 7d i We BB, 2022(5): 48-50+89.

DOI: 10.12677/hjce.2025.149239 2229 TARTH


https://doi.org/10.12677/hjce.2025.149239

	针对淤泥质黏土及高填方地基处理方案的深化研究
	摘  要
	关键词
	In-Depth Research on Soft Soil and High Fill Foundation Treatment Scheme
	Abstract
	Keywords
	1. 引言
	2. 场地工程地质条件
	3. 站址竖向布置
	4. 桩基方案
	5. 场地预处理方案
	5.1. 场地预处理的必要性
	5.2. 场地预处理方案
	5.2.1. 填土地基预处理方案
	5.2.2. 地下淤泥质黏土地基处理方案


	6. 试夯及试桩过程中存在问题与解决措施
	6.1. 强夯置换方案的置换材料的选择与优化
	6.1.1. 强夯置换方案置换材料的选择
	6.1.2. 解决措施

	6.2. 隆起高度
	6.3. 时间间隔的确定
	6.4. 桩基塌孔问题
	6.4.1. 长桩塌孔问题(桩长 > 18 m)
	6.4.2. 解决方案


	7. 结论
	参考文献

