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Structural Analysis of Arch Anchor Brackets in Ground Anchor Construction
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Abstract

When we excavate an underground to build basement, the ground anchors are needed to prevent collapse of neighboring
ground, subsidence and movement. Ground anchor construction required shore sheet piles, wales and struts as to maintain
secure excavation. Existing box-type bracket using head part of ground anchor can not be possibly adjustable to the
boring angle because the brackets are manufactured with unified angle in a factory. Also, box-type brackets have
imperfection and instability caused by inequable force. In this study, a new bracket system is proposed. The bracket’s side
plate is reinforced and the angle of boring can be controlled. To investigate the structural performance of presented
brackets, FEM analysis has been performed by using ANSYS commercial program. As a result, this bracket shows sufficient
stability for all angle case and the strength is increased about 24% than existing bracket.
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(Table 1) Specification of models

Model's name Installed angle(® )
compress- B-M-30 30
ive testing SMT75 series 25, 30, 35

SM70A-M-25 25

Sslgrzgé SM70A-M-30 30
SM70A-M-35 35

SM75A-M-25 25

SM75A-M-30 30

SM75A-M-35 35
SM75A-M-30-SP 30

SMT75A SM75A-M-30-UO 30
series SM75A-M-30-UX 30
SM75A-M-30-5% 30
SM75A-M-30-10% 30
SM75A-M-30-15% 30
SM75A-M-30-20% 30
SM80A-M-30 30

Sslgigé SMB0A-M-35 35
SMB0A-M-40 40

note) symbol D2Q-D-5-®

@ B : box-type bracket (tested result)
SM : arch-type bracket

@ length(cm)

@ A : abbreviation of analysis model

@ M : monolithic analysis

® installed angle

® SP : wlo a arch bearing plate and a eye-plate
UO : wfo a eye-plate
UX : wfo a arch bearing plate,
5%,10%,15%,20% : each percent of eccentric distance

n’l

(Fig. 6) Compressive testing
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(Table 2) Material properties (unit, Mpa)

THK Yielding Tension Elastic

' strength strength modulus
9mm 287.1 368.3 203,667
12mm 256,6 431.3 205,000
14mm 3234 4735 190,000
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(Fig. 8) Stress-strain curve of steel plates
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(Table 3) Analysis results by parameter cases

Model's name Max. Compared with
strength(kN) | B-M-30(%)*
B-M-30 863 -
testing SM75-M-25 1,135 -
SM75-M-30 1,107 -
SM75-M-35 1,101 -
SM70A-M-25 1,083 20.3
SM70A-M-30 1,107 22.0
SM70A-M-35 1,093 21.0
SM75A-M-25 1,031 16.3
SM75A-M-30 1,131 23.7
SM75A-M-35 1,102 21.7
SM80A-M-30 1,235 30.1
SM80A-M-35 1,245 3L0
SM80A-M-40 1,273 32.2

* incremental percent
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(Table 4) Strength by reinforced elements

Model’s name Max. Strength(kN)
B-M-30 863
SM75A-M-30-SP 950
SM75A-M-30-UO 1,007
SM75A-M-30-UX 1,055
SM75A-M-30 1,131

(Fig. 12) SM75A-M-30 case

(Fig. 15) SM75A-M-30-UX case
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(Table 5) Strength according to eccentric percent

Model’s name Max. strength(kN)

SM75A-M-30 1,131
SM75A-M-30-5% 1,076
SM75A-M-30-10% 1,054
SM75A-M-30-15% 1,016
SM75A-M-30-20% 986

(Fig. 20> SM75A-M-30-20% case
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