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Abstract

The foundations of operating transmission lines in coastal soft soil areas are easily affected by
complex environmental conditions such as road settlement near tower locations, changes in ground-
water level. The deformation resulted from the complex environmental conditions changes may
have a direct impact on the existing transmission line foundations, which will affect the safety of
the foundations. In this study, a pile foundation of the transmission line tower in a coastal soft soil
region in Guangdong Province was taken as an example. The complex environmental conditions
such as road settlement, groundwater level changes, and typhoon loads near the pile foundation of
the transmission tower were quantitatively analyzed. The impact laws of these complex environ-
mental factors on the deformation of existing transmission line foundations were simulated by
FLAC3D software. The results indicated that complex environmental conditions such as road foun-
dation settlement, groundwater level changes, and typhoon loads near the tower site can all have
an impact on the vertical settlement and horizontal displacement of the foundation. The settle-
ment of soft soil foundation and changes in groundwater level around the tower had the greatest
impact on the vertical settlement of the foundation, but had a relatively small impact on the lateral
displacement of the foundation. Typhoon load could significantly increase the vertical settlement
and lateral displacement of the foundation.
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Table 1. The geological condition of transmission tower foundation

1 KREBETIEMRER

B b S ﬁitﬁfiﬁ imf,f@ *&[ﬂ%ﬂgzﬂﬁ 14 K%iﬁ‘;gﬁﬁ
0.0~1.7m, ¥Fkh+t, #¥, q.=500kPa, f;=35kPa 60 34 —
1.7-4.6 m ¥y ki, ", q.=1400kPa, f,=60kPa 160 48 —
4.6~8.0 m HfHRD, AN, %, q.=7500kPa, f,=20kPa 230 50 —

8.0~11.8 m i)+, Ji¥, q.=450kPa, f;=5kPa 50 2 18 —
11.8~12.9 m ¥+, A1, %, q.=3000kPa, f,=35kPa 100 28 —
129 m LSRR L, I8 - Y, g.=1500kPa, f;=160kPa 170 74 500

2.2. IERETIRE
FEAT MU IE 5 B 10 m, BRIEEE 8.10 m. AR4E TR EUE LB RIHEE 53 2004 £ 2019 E 7] %3547
T3 1% 52 KA IR RIS AT A R T AR RSP BT BE A 2 BT .

Table 2. Settlement of the road around the transmission tower from 2004 to 2019
Fz 2. 2004~2019 FHEALE BB ETE R
P[] B 2004.01~2006.12 2007.01~2011.01 2011.02~2015.05 2015.06~2019.12
T8 VT B 2 (mm) 19.50 29.50 13.50 13.30
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Table 3. The value of the underground water level
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Hb R KA R B SR KAl 5.0

2.4. ERMERH

HHABLT, WS AT R LR, T HACT T H A 1 AT R 6 Al s AN 2 ST AN
KPR MR . ARG LR BERL, iR IS T IRIE T T 2 REa KRS, AT BRI 2
A FRAEAEH TSR AT, FEHE T 6 KAE RN 2EAH N AT fr 8O

AWFFEH, HRE TR O XK R G UG RS BR, AT 545 2 A TRE 5 2k B 2k s
AT ITRIAE B R 5 fK & KURGE T B SRRt T 0B A 4 B RIASHIE 78 b Stk i BOUE 70 v s
TH LA G R B PR L0, X ORI AR F 28845 T oA 4L a1 e

Table 4. Characteristic value of load under different working conditions
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Figure 1. Numerical simulation model diagram
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Table 5. The parameters of soil and pile materials

5. LIRS E S

Mkl E/MPa P c/kPa ol pl(kg'm™)
R L 1 3.0 0.35 8 5 1650
MRt 2 7.0 0.35 20 15 1850

HoH RS 225 0.28 — 30 1950
et 2.8 0.45 3 5 1550
b 14 0.35 4 20 1750

R EZEy iy e 75 0.30 22 15 1850
A4 25,000 0.20 — — 2500

Table 6. The parameters of interface
6. HESMEMESH

B AL E I NI kd(GPam™) EARIEE k/(GParm ™)
A 555.56 555.56
BEJE 555.56 555.56
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Table 7. Details of transmission tower simulation conditions of subgrade and loadings

F 7. EAEMTRARMENE R TRIFE

KR LS (L ED R B
TH1 HUNAKAL 0.3 m+ Wik E + TERE 0 YTk
T2 HUTRKAZ 0.3 m + WiHATE + 2004.01~2006.1 k%
T3 MTFKE03m+ WitaiEk +2007.01~2011.01 YURR(REM)  HUTF KA 0.3 m Bitamidk
T4 HF/KAL03m+ Bitfidk +2011.02~2015.05 Pk (R M
THLS  HUF/KAL 0.3 m+ Wik +2015.06~2019.12 PTfE (R
T4 6 MR KAL 1.2 m+ Berh ik + GEE 0 UTkE
T 7 R AKAL 1.2 m+ B E + 2004.01~2006.1 TR
Wy TOL8  HURKAZ 1.2m+ BiHE +2007.01~2011.01 JIRR(REBY) M R/KAL 1.2 m Bt Ek
TH9  HLFUKAL L.2m+ BEE + 2011.02~2015.05 HifE(R )
TH10 I R/KAL 1.2 m+ Bertbardl +2015.06~2019.12 YikE(R )
TH11 HRIKAZ 2.0 m+ TR + 1ERK 0 YR
T 12 Hb R AKAL 2.0 m+ BT + 2004.01~2006.1 YT FF
T3 M FAKAL 2.0 m+ BEFRE +2007.01~2011.01 YiRE(RA)  HURKAL 2.0 m itk
THL 14 HRKAL 2.0 m+ BIHFE +2011.02~2015.05 YiFE (R
THL 15 HF/KAL 2.0 m+ BIHE + 2015.06~2019.12 YifE(H AR
WKL U 16 EHEURE + ot + KA 5.0m Wik, g EUE
TH 17 M RAKAL 0.3 m+ & K#E+ER 0 ik
T 18 HRIKAZ 0.3 m+ & XATEL +2004.01~2006.1 i f4%
THL19 MR 0.3m+ & XarE +2007.01~2011.01 YiFE(R ) HTORAE 0.3 m £
T 20 HR/KAL0.3m+ G MATE +2011.02~2015.05 PTkF (R M
T2l HR/KAL03m+ GXATHE +2015.06~2019.12 JFE(R M)
T 22 HFKAL 12 m+ SR + B 0 UTFE
S T 23 HRAKAL 1.2 m+ &G R4 + 2004.01~2006.1 I fF
AAER  Tol24  HURKAZ 1.2m+ GRGEE, +2007.01~2011.01 JRE(RBY) i F/KAL 1.2 m & X #R
THL25  HFKAL 1.2m+ & RXErE +2011.02~2015.05 YiFE(R A
T 26 HR/KAL1.2m+ GMATE +2015.06~2019.12 JTFF (R M
T 27 HURIKAZ 2.0 m+ &AL + TEER 0 TR
T 28 HRAKAL 2.0 m+ G RATH + 2004.01~2006.1 I FF
T 29 HURAKAL 20 m+ & REE +2007.01~2011.01 ViFE(BEF) MR KAZ 2.0 m & R
THL 30  HF/KAL 2.0 m+ SR +2011.02~2015.05 YiFE (R
THL 31 HF/KAL 20 m+ GRAGE +2015.06~2019.12 YifE(F A
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Figure 2. The influence of road settlement on foundation settlement under design loads
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Figure 3. The influence of road settlement on lateral deformation of foundation under design loads
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Figure 4. The influence of groundwater level change on foundation settlement
4. M IRALEE AL 3T BRI R RO 2T

TH1  IHe TH11 Thi16

—
(=)
T

FRKFAEF /mm

B
»
T

e W, W TS, BTN |
e A, Wi T, MR

e
W
T

I
[\
T

0.0 1 1 1 1 1

0 1 2 3 4 5 6
T IKAE fm
Figure 5. The influence of groundwater level change on horizontal deformation of foundation
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Figure 6. The influence of complex factors on foundation settlement
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Figure 7. The influence of complex factors on horizontal deformation of foundation
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