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Field uplift test of excavated foundation to highly weathered
soft rock in transmission line
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Abstract; Excavated foundation of transmission line have been used in mountain weathered soft rock,
including column excavated pile model, jar shape embedded model and belled shaft digged model. Field
prototype tests of 17 group different models have been carried out for highly weathered argillaceous
sandstone. The foundation load bearing characteristics and failure pattern are analyzed based on test data.
Load displacement curves show that the distributions are linear for shallow foundation, but the
distributions are slowly varying for deep foundation. Based on the surface displacement variation rules, the
characterization of foundation overall damaging reflect the significant surface fracture, and the foundation
and its surrounding soil are pulled out. The foundation rupture angle reduces quickly with the increasing of
foundation depth. But the rupture angle remains constant when the foundation reach a certain depth. By
calculation of the test data, the rock equivalent ultimate shear strength of weathered soft rock is 32 kPa.

According to the ultimate uplift capacity of unit concrete volume, the economical benefit of the belled shaft

W %m H H3:2017-09-06

E& WA - FH 5 M AR R H (GCB17201600230)

EERBN B TEATH B EmE TR, 1, FEMF A T AL IR 5T . E-mail : zhengw{@ epri. sgee. com. cn,
Received:2017-09-06

Foundation item: State Grid Corporation Science and Technology Project (No. GCB17201600230)

Author brief: Zheng Weifeng (1977-), senior engineer, PhD, main research interest: science research on foundation of

electric power engineering , E-mail: zhengwl(@epri. sgce. com. cn.



32 P RAREHRERKRE IR

% 40 %

digged model foundation is remarkable.
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Table 1 Mechanical properties of rock
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Fig.1 Schematic diagram of rock excavated

foundation for transmission line
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Table 2 Design dimensions of rock excavated foundation
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H /m d /m D /m

77-1.0 1.0 1.10 1.10

R AL 77-1.5 1.5 1.25 1.25

T A 7Y 77-2.0 2.0 1.40 1.40

77 77-2.5 2.5 1.55 1.55

77-3.0 3.0 1.70 1.70




% 3 I F il KR RS 2 42 5L Al 3 K B AT A 33
gk 2 far R A3 AT R 58 B shs il EAOm E1 2 0 % L 3K
SR W5 R Lt TEERE 2k S AR R R 2R T B s DA SE R AR
o f/(j“ ‘;/8‘;“ Lf/f; i 2 40 045 7 038 5 BB I3t 4 7 2
T7-1.5 15 0. 80 1.25 W38 o He ) 26 5 ) A% AR AR A L FE T % 3 1
;j TZZ0 20 0. 80 L0 A A TR0 7 5 25 K15 T B 2 3 16T B 5 5
i [ 45 Y TZ-2.5 2. 0. 80 1.55 . o
" Tz s . o 50 o il e S [ B B Ak A B 12 SR T K b 35 % 1)
TZ-4.0 4.0 0. 80 1.70 i,
TZ-5.0 5.0 0. 80 1.70
TW-1.0 1.0 0. 80 1.10 >~ . Q:I:
I TW-1.5 1.5 0. 80 1.25 2 lﬁgﬁ—n%ﬁ$ﬁ
EioE vy kit TW-2.0 2.0 0. 80 1.40 \ .
W TW-2.5 2.5 0. 80 1.55 2.1 FrHALH H %
TW-3.0 3.0 0. 80 1.70 E 2 435 R EAE RS FLBERE AR ik [ A Y

R R IR AL B & & 0. 4 m P RALRAR R 0.1 m,

1.3 mEHSMKRSE

AR I AR AL S T IO A SR L T AN
FI g HE R S 0 38025 ' RE ) 5 R gk e R SR
IR . R A A kR, K 30 SR PR G ey 2K 7
1750 Fmak . o 56 iy 55 2 i RS-JYC RY bk i i 2

JEG Fi 2 A58 TR S5 42 LR Al 11 L A Ao 85 28 T 5 i) o A
Lk, iy i 2k Bt A B (B BEAR /D
B ey 280 R S O R B T R RS B A B
AR AL AL A A B S AR B 0 O s B b 4K A 2 F
&0 B D% B 0E 2 A AR L T R AL RS il 2k
i BUBERE B R R B

50 50 50
g =] g
E 20 Ewf Esof
R ) B
= 30t S 30l S 30
ES E E
H 20} H 20| Yoot
= = =
B ol B ool oot
0™ 400 800 1200 1600 2000 2400 Dl Trs= s 6 2400 3200 4000 g 400 800 1200 1600 2000
E3RA RN WATERIKN E3RAE BN

W ¢ 7Z-1.0 ——ZZ-1.5 = 77Z-2.0
—— 77-2.5 —— 77-3.0

(a) EAEFZ LAY (ZZ)

. 5 TZ-1.0 = TZ-1.5 = TZ-2.0 < TZ-2.5 #: - TW-1.0 - TW-1.5 =+ TW-2.0
—+— TZ-3.0 =— TZ-4.0 = TZ-5.0
(b) 3T HREHEL(TZ)

—— TW-2.5 =+ TW-3.0
() T IRHHZAERL(TW)

B2 2B EREHAMSHE

Fig.2 Curves of uplift loading-displacement to rock excavate foundation
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Fig.3 Curves of vertical surface displacement to jar shape embedded model foundation
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jar shape embedded model foundation
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Fig. 8 Schematic diagram of rock shear failure
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