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Bearing behavior and mechanism of variable-section anchors in soil-rock
composite foundation
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Abstract: A type of variable cross-section anchor is proposed for the binary layered foundation with upper soil and lower rock that is
widely encountered in transmission line engineering. Its principle is to increase the cross-sectional area of the anchor in the overlying
soil layer to fully utilize the bearing capacity of the soil and rock. To examine the performance of the proposed anchor, the
load-bearing capacity improvement mechanism of the variable cross-section anchor is discussed through a combination of field tests
and numerical simulations, and the effect of different factors on the bearing performance is investigated. The results indicated that
compared with uniform section anchor, the uplift, downward, and horizontal bearing capacities of the variable cross-section anchor
are increased, and the horizontal bearing performance is improved significantly. The thickness of covering soil on the sites has a
significant impact on the uplift bearing capacity of the anchor, while the influence on the downward and horizontal bearing capacity
is less. The terrain slope of site has a great influence on the horizontal load-bearing performance of the anchor, and the two are
negatively correlated. Furthermore, under the “uplift + horizontal” loading, the group anchor foundation with variable cross-section
anchor exhibits higher bearing capacity than the one with uniform section anchor and the traditional composite foundation, and also
has the advantages of small excavation volume and more suitable for slope terrain. This study can provide technical support for the
application of this new type of foundation.
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Fig.2 Photo of full-scale test of variable-section anchor

WKl 3 fs, BT S K Hoov 6 m, H
o, IRHBCK BN 2.25 m (NEEBHKFE Hy N 2.0 mHik
FHEBKE H N 025 m). #iFFITHELEAE D N 025 m,
TNEEAR d N 0.12 m. i 9 PSB830 K& FLIELUH,
FHAR ds 4 0.036 m, MR FRFTH R EA/NT 550 MPa.
2 83 H AR R W4 TR R R AR I
PEb AR R EAE . FRP I RS ), AR
TR R AT R AR FK e B k), A i A
FI URBIEELF . FRA I R B A SR A

B B3 T AR 23 AR 2 A ER 0
EIEGE . R RRE R R 25 mEGE, BARTT
EZ W (O i AR B A AT B BT LR ) (DL/T
5544 —2018)10 58 A I E 5 Sk R0 67 B8 LA B i T
(TN 7o il S s e 2 RN s Ao B B 2(b) BT
N BN BFHRRTR N, TR TR
MEWMIE T, BEFSME RIS E ;s /KPR,
PEZK a7 48 FH A B v P 2 m) B 50 om A & KR AT
BRI, BOUK 7 8 7R T AL B e B AL AL

Bt @ as BRI . N3RS ki FE A AT &
JEFUAEE, TEHE RS> B8 0.5 1.05 2.0+ 3.0+ 4.0+
5.0~ 6.0 m AbAENAR B, DA AL A O iE i R
A5 P ARG SR AR AT 3 A i A R R T AR R
ST o BT A0 5 BEL 7 368 3okl 77 R0 3000 5T £ 00 T R
E o

D=025m
-1
AR B
g T
o
%
IK PRI RS R
PSBS830 & FLAR LA
d:=0.036 m
- H
d=0.12m

B3 ZREHETFERSRY

Fig.3 Layout and dimensions of variable-section anchor
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Table 2 Constitutive parameters of contact model
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