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Study of prestressed anchor cable by damage
softening detailed finite element model
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Abstract: Prestressed anchor cable has been widely used as a main reinforcement measure in geotechnical engineering. But the
existing calculation method is difficult to reflect the actual situation, such as slip deformation among rock, grout, steel stranded wires.
Damage softening concept is introduced by studying characteristics of interface. Damage softening constitutive detailed finite
element method is presented to simulate prestressed anchor, and a field test result is compared with calculation result. The most
remarkable feature of the algorithm is that it can describe stranded wire, grout, interfaces and other detailed structures. It also can
simulate the process of damage softening for interface. The new model can exactly reflect the mechanical change process of the
anchoring segment. The test and simulation results are both show that with the load continuous increasing, the interface shear stress
peak value of the anchoring segment transfers from the port to inside. The peak value appears at the port when the port is in elastic
stage, and the peak value transfers from the port to inside when the port is in damage softening stage. The change law of stress for the
anchoring segment of calculation results is basically in accordance with test.
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Fig.1 Distributions of shear stress
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Table 1 Numbering and main characteristics of cable

R NSRS R BNALATE BfLEAR N Wik
G5 /mm MR /(°) /em KE/m  /kN

I 6x7®5  JKIRIHK 0 16 4 1 000

K2 ERMBIEESFER

Table 2 Mechanical parameters of grouting materials

R PR AR AR L PUH B
FERPR . : G/GPa PO
E/GPa u o./MPa

USRI 26.3 0.19 11.1 20

K 8 WA ATE . 9 AT IRIC MK, It
A 21925 MHATE, 20 520 ML K 3 SRR R
D%BH . F 4 BRI 1 2E S50 A7 RocE il
JEHEAT 1 mm (B2l e oL o

R3 MEHIHESH

Table 3 Mechanical parameters of materials

Ll

ok E/GPa o ¢/MPa  ¢/(°) o1/MPa

Bk 196.0 0.25 1860.0
KBRS K 26.3 0.18 20.0 58 2.0
H=A 25.0 0.20 1.7 59 1.1
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Table 4 Mechanical parameters of interfaces

. ; R I Y NI
Al A -, ~, ¢/MPa ¢/(" ) or/MPa
K,/ (MN/m*)  K,/(MN/m®)
A 100 000 35000 8 50 2.0
WML 100 000 36 000 25 58 2.0

8 MELAmER

Distributions of steel stranded wires
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segment for prestressed anchor cable(test)
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