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ABSTRACT : A turn-buckle is capable of adjusting the tensile force by left-hand threads and right-hand threads between
tension members. There are different types of turn-buckles according to tension member and connection form but the

practical and existing turn-buckles are incapable of measuring the tensile force. A turn-buckle for adjusting and measuring

tensile force has therefore been developed. This study shows the ultimate strength and reliability for measurement of the

new turn-buckles through finite element analysis of the developed ones. From analytic results of the new turn-buckles which

have the measurement limit loads of 100kN, 200kN and 300kN, the ultimate strength is approximately five times stronger

than the measurement limit capacity. Additionally, a review of the new turn-buckle, which has the measurement limit load

of over 300kN, shows that there is a tendency for the size of turn-buckle to become larger. So the connection devices were

designed and the loading test was conducted from the concept that the parallel connection of turn-buckle with 300kN

capacity can measure the tensile force of G600KN.

The results of parallel loading test show the sufficient possibility.

Furthermore, the mock-up test was constructed to investigate the release of initial load and corrosion when the new

turn-buckle is installed at the outdoor and exposed to rain and atmosphere.

KEYWORDS : turn-buckle for measuring tensile force, measurement limit load, ultimate strength, reliability, parallel connection, temperature effect
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Fig. 1 Shape and Principle of New Turn-Buckle

Table 1. Load-Gap Size Sheet of New Turn-Buckle with
200kN Capacity

Load Gap Load Gap Load Gap
(kN) (mm) (kN) (mm) (kN) (mm)

0 20.00 70 19.06 140 18.20

10 19.86 80 18.94 150 18.10

20 19.72 90 18.82 160 17.99

30 19.58 100 18.69 170 17.87

40 19.45 110 18.57 180 17.77

50 19.33 120 18.45 190 17.66

60 19.19 130 18.34 200 17.55
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Fig. 2 Behavior of New Turn-Buckle and Load Definition
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Table 2. Design Load of New Turn-Buckle according to
Load Combination

Load Applied Load (P)
vad | Definition of Load | Measurable Limit
Combination
Load (2,,)
1.2DL+1.6LL | Limit state load (1) 115~145%
1.0DL+1.0LL Service load (1) 85~115%
1.0DL+0.25LL | Measurable load (I) 0~85%

C : Yield load (Py) l

600 /
500

s / 1.2DL+1.6LL
400 /

- LODL +1.0LL IB : Measurable limit load Fin//j.
a0 F / /

[ 1.0DL +0.25LL
/ /./ A Measurable load (Pp)

Load(kN)
w
o
o

100 | —a— Longitudinal Disp.
—Lateral Disp.
0 o s e e s e
0.0 0.5 1.0 1.5 2.0 25 3.0

Displacement(mm)

Fig. 3 Design Load of New Turn-Buckle with 200kN
Capacity according to Load Combination
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(1.0DL+0.25 LL)

Calculate the design strength (45z2,)_
P Yielding in the gross section

P Fracture in the net section

Fracture load in tensile member

/\
Fracture load in turn-buckle

Tensile member and turn-buckle are designed

Fig. 4 Design Flow Chart
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Fig. 5 Dimensions of New Turn-Buckle
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Table 3. Summary of Specimen (unit : mm)

Specimen® Width Depth Length Gap
TB100-2.4 2.4
s esa— 74 40 342
TB100-c0 oo
TB200-2.7 2.7
T — 84 60 40
TB200-0c0 e
TB300-2.7 2.7
E— 94 70 480 ——
TB300-0c0 ©

*TB100-2.4 : 100-measurable limit load (kN)
2.4-gap size (mm)

Table 4. Material Test Results

I R v L R
100kN 545.2 835.0 0.7 19.9
200kN 616.5 843.8 0.7 17.8
300kN 524 .4 839.0 0.6 17.9
.

-

+5.951e+02
+5.414e+02
+4.877e+02
+4.340e+02
+3.804e+02
+3.267e+02
+2.730e+02
+2.194e+02
+1.657e+02
+1.120e+02
+5.833e+01
+4.653e+00
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Fig. 7 Load-Displacement of Turn-Buckle with 100kN Capacity
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Fig. 9 Load-Displacement of Turn-Buckle with 300kN Capacity
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Fig. 11 Load-Strain of Turn-Buckle with 200kN Capacity
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Fig. 8 Load-Displacement of Turn-Buckle with 200kN Capacity
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Fig. 10 Load-Strain of Turn-Buckle with 1T00kN Capacity
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Fig. 12 Load-Strain of Turn-Buckle with 300kN Capacity
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Table b. Load Capacities and Safety Ratio of New
Turn-Buckles

Measurable | Yield |Ultimate| p P
Specimen | Limit Load | Load Load P—y P“
P, (kN) | P, (kN) | P, (kN) ml ml
TB100-2.3 115 170 697 1.48 | 6.06
TB100-% - 143 698 - -
TB200-2.6 218 535 1230 2.45 | 5.64
TB200- - 365 1231 - -
TB300-2.8 328 518 1710 1.58 | 5.21
TB300- - 470 1712 - -
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Fig. 15 Comparison of Parallel System and One
Turn-Buckle with 300kN Capacity
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Fig. 18 Release of Load from 60 days to 65 days
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