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ABSTRACT

According to the method of settling the construction structure on the ground to keep the structure safe, the ground anchor
method is divided into a load-distributing anchor and a general anchor. Recently, the application of load-distributed anchors,
which show a large degree of recognition by anchors, is increasing in the field, but the problem of field applicability is also
caused. The load-distributed anchor fixes the tensile force to each section of the lecture line and applies it, causing a problem
of asymmetric loads in which the maximum tensile force size of each settlement site differs due to the length difference
of the anchor body. Therefore, in this study, as a quality management method according to the asymmetric load of anchors,
a mono-type load cell that can measure the load for each lecture line of a load-distributed anchor was developed, and the
field applicability was analyzed by comparing and analyzing the measurement results of the existing multi-type load cell and
mono-type load cell. As a result of the study, the multi-type load cell had no choice but to estimate the working load
for each inner body, so it was impossible for the load-distributed anchor to manage it according to the generation of
asymmetric loads for each lecture line. However, in the case of a mono-type load cell the load was measured for each inner
body and for each lecture line, regardless of ground conditions and construction conditions, and thus the load value was
measured for each lecture line, enabling safety management and construction management according to the occurrence of

asymmetric loads.
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Fig. 1. Stress distribution of ground anchors (Kim et al., 2014)

(a) Comparison of multi and mono type load cell (b) Installation view of mono type load cell

Fig. 2. Mono type load cell
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Table 1. Comparison of load cell

Division Multy type load cel Mono type load cell
Type Electric Or Vibrating Wire Electric
Weight 80kg 0.3kg/1EA, 1.2kg/4EA
Volume H=10.7cm, D=12.8cm H=33cm, D=4.5cm
25 © The Ist Strand £ The 2nd Strand A The 3rd Strand <> The 4th Strand > Total Load
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~ | v
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Fig. 3. Measurement case of multi and mono type load cell (Song et al., 2023)
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Table 2. Design specifications of anchor
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Fig. 4. Cross section of load distributing anchor measurement site

) Depth Anchor length Free length Bonded length Design force
Location (r:) Strands type (m) 9 () J m) 9 ?KN)
Section—A 55 D12.7X4EA (PC Strands) 18.0 8.0m 10.0 176
Section—B 6.4 D12 7X4EA (PC Strands) 170 7.0m 10.0 188
Section—C 6.4 D12 7X4EA (PC Strands) 16.0 7.0m 9.0 192

Table 3. Measurement results of load cell

Measurement result (tensile force, kN)

Location Design force (kN) :
Multi cell (error rate) Mono cell (error rate)
Section—A 176 184.4(4.8%) 174.7(—0.7%)
Section—B 188 195.0(3.7%) 189.1(0.6%)
Section—C 192 194.7(1.4%) 192.6(0.3%)
Table 4. Measurement results of monotype load cell
. Measurement result (tensile force, kN) )
Location Design force (kN)
Strand—1 Strand—2 Strand—3 Strand—4 Sum
Section—A 398 399 479 471 797 176
Section—B 458 439 489 505 89.7 188
Section—C 63.0 50.4 47.3 319 134 192
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Fig. 5. Comparison of total measurement results of mono type and multi type load cell
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