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< SUMMARY )

Purpose &
Contents

To develop an anchor and tie—cable by utilizing 3000MPa high—strength steel wire
based on many years of construction experience, and patent the tie—cable
production from DongA.

Results

1. Technical Expectations

— The development of tie—cable manufacturing technology utilizing
high—strength steel wire has improved the level of application
technology of cables and ports to the level of advanced countries.

— Improved technological superiority, and increased the level of
applied technology to the rank of developed countries.

2. Social-Economic Impact

— The development of tie—cable manufacturing technology by utilizing
high-strength steel wires is expected to effectively lead a systematic
development and market formation of bridges and ports in the tie—cable
industry.

— By researching and developing tie-cable technology led by developed
countries such as USA and Europe, it is possible to reduce the technology
gap in developed countries, prevent overlapping investments, and utilize it in
various fields through modularized technology development, leading towards
cost reduction and import—substituting effect.

— Because the cost in production of the high—strength steel wire tie—cables is
lower than the cost in making general steel wires, the material cost for the
tie—cable design and construction period is expected to reduce.

Expected
Contribution

— To patent the high—strength steel wire tie—cable and designate it as
new technology, securing intellectual property rights and creating
value in related markets.

— For the accumulation of tie—cable manufacturing technology utilizing
high—strength steel wire to be used for continuous research on
tie—cable related fields, encouraging future synergies through
comprehensive international research and transferring knowledge to
countries that need technology.

— The tie—cable is fabricated using the high—strength steel wire and
verified to the practical technology level as it is used for future
bridge and port design construction.

Keywords

Tie—cable Anchor SWPC7CL strand 3000MPa KS D 7002:2011
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3.1 SWPC 7CL 15.2mm x 7¢ &

M
-

4.1 AI® OlOIH

4.1.1 SWPC 7CL 15.2mm x 7 &-1
4.1.2 SWPC 7CL 15.2mm x 7H&-2
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1.1 Al 8 &

SWPC 7CL(3000Mpa) 15.2mm X 7¢4 &

1.2 Al <Xl

Ik stdAl SES0 AXE HS0IS+HE tdSHUAN AES

1.4 NI M2

2 AMEo =22 O AINM XIESHAULCEH.
<H 1.1> AMEXM M3 Y AL
eS| 5}&(tonf)
T2 | Zolm) | BHR 5
S
_ PC strand _
ATA] S Ea
Q1 XA 3.0 15 2mx7ea B 209.75 209.75
1.5 A& &I
<H 1.2> o1& AlE &EH|
Aol o i 5 2
LVDT 2set
Y A lset
zEA 1set
B AE Ayl
MNE Mo lset
SA7AolA] lea
ISR RS 14]
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M

o

on

= Age 1ots olilA Algot22 Sol SN0 =20t AAlotR LD HH MU TE

LOAD

0.;% Strain
<J&> 2-1 Load - strain curve for PC bar

<H 2.1> PCZHE(15.2mm) = AIE Jts ot 2&

15.2mm x 1715 Z| A FdsE
515 ¥
100% eIk 77V

s 300(min)”
astsl= o
=52t (kN) 309.1(Mill test results) 240.00(80%) 2055.52
= 255(min)*” (209.75ton)
StE L= 0,
553 (kN) 288.3(Mill test results) 229.50(90%)

x % o MIZAFOIA K28 Mill Test Certificatedll 2HE!.
ok Z|HAIESIE 2 22IAIe] RECZ ML

WH AIE2 15.2m PCHHES AtEot= AIEHIZ ZAIGIRCH, AIE 2ZIAS RELZ AIS

& Ao L.
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2.2 UFANEEX

<H 2.2> PCZAHA(15.2mm) 20 2E Al ot 23

3H e | 2ol a7 S ek
(15.2mm, ea) (m) (tonf/73<17H) ] =3
7 3.0 30.91 209.75tonf

NEotE2 1062, 2FI| HUGtSS 2LIHE AlZtS 5222 AAIGHIL
ZIHAISotE2l 10% ot== 0Ol ots22 ot & HAHl= =0 QIEAIE H=oks2l 206, 40%,

60%, 80%, 100% 2 HHHEZ SIotH HPIE =S

1%7] =7] 3%7] 4%7) 5%7]

71 (3% | ARE | 3F | A | 3FE | AT | oFR | AT | oFs | AT
Go) | () | 8 | () | 6 | ) | ) | ) | (%) | ()

AL
0.2P 0.2P 1 0.2P 0.2P 1 0.2P 1
0.4P 0.4P 1 0.4P 1 0.4P 1
Loading 0.6P 5 0.6P 1 0.6P 1
0.8P 5 0.8P 1
1.0P 5

Rebounding
AL 1 AL 1 AL 1 AL 1 AL 1
=) P=HIE AEGIE - 2ZT FI12 zIUf AMEGHE2 3&6t52 100%=2 & AlSHRUACEH.
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3. CIEAIE 21

3.1.1 AFAIE 15.2mm X 78 & -1
2 AE2 ZII5HE(Alignment load) 20.97tonf(205.55kN), SHHI5tS 41.95tonf(411.10kN) 22 5

D] 209.75tonf(2055.52kN) Dt K| &L AISHRACE.

<8 3-1> AlESts =D

2,500

=1 L | ; ; | : ; | |
o L | | ! | ! | | |
5 ] _.I:II:":I -_..........;...........1:...........:........._.i.. ......_1: -------------:r- .............:... R E

D o

N

9:28 9:36 9:43  59:60  9:5Y 10:04 1012 10:18 10:26 10:33 10:40 10:43

Timelmin)

o

OIH0ll &Alet BF=ols AIZZME <8 320 =AIGHRICEH.

2500

2000

1500

Load{kH}

1000

a00

. : ' : L i . b a : L
0 10 20 30 40 50 60 T

Extension{mm}
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<% 3-3> Log P — LogS =&

100
£ 1
i
1 || H | H , i1 ' i I 1 | | H ' ' ' i
100 1,0M 10,000
Load(kN)
3.1.2 o= FJ|8 HAZ
2t ot I8 HlgE2 dioiH OS Z£2F 20
<H 3.1> o= FIIE HAH
Test Cycle 1 2 3 4 5
SHOIEA 411.10 822.21 1233.31 1644 .41 2055 .52
Load(kN) x=J|el&Es 205.55 205.55 205.55 205.55 205.55
CHH oI & 205.55 616.65 1027.76 1438.86 | 1849.96
RPN 11.38 17.83 24 .44 37.97 57.73
Displace
LS A 8.26 8.35 8.80 15.94 29.83
-ment (mm)
EtHAMEEE 3.1 9.48 15.64 22.03 27 .41
3.1.3 &F& Q&S
BIESISAIE Z210 2HA &F MO HEZN <HEI3. I>H A LIEFH dHE2F 20|
otE (A16HE)20.97tonf (205.55kN) 0l A = THAIE 6l S 209.75tonf (2055.52kN) 22 H

=2 57.73mmE LMBIHROMH &AF HPF2 29.83mm=E LIEFSCE.

3.1.4 Creep Displacement(DIN 4125 10.4.1)
2F CHHIBIESO| AIZFEDI0 (2 CreepH9l =X 50| ZIHAIZ SIS 209.75tonf (2055.52KN)
Ol Kd= 0.612 LIEFGCE.

il gl

B
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kd | Creep Ar4
Yo X, | 8t% 7ts 1% ZdAl9] Displacement(mm)
d= | (2 IT) X, | 3t% A7ts 1,8 Z39HA]9] Displacement(mm)
08 1 T, | 3t 9715 112 Z33HA17Hmin)
T, | 3% 7ts 1,8 Z32HA17Hmin)
<% 3-4> Creep Displacement (EF=S0ISAIE)
BD 1 1 1 1 |
"
0
El: L B S o
= 1 { t { {
£ a0 i 123,30 |
10
i !
100
Timeimind

<&l 3-5> Creep Displacement (Kd)

d3/d{LogT)

ldeiILnaB—Lnal )
x dS;“;:iLDQE—LnaSJ

1600.00

2000.00

2400.00
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18 210 =

SHZ20 A
Anchor No. O1ZFAlE 15.2mm X 79X -1
210((m) 3.00
M M
Tendon 15.2mm x 7ea
=N 2016. 12. 28.
N PN = 57.23mm /209.75tonf
AlEZ 1t LS A 29.83mm /209.75tonf
Creep Coefficient kd=0.61 /209.75tonf

ICHAIEBFE 2 209.75tonf(2055.52kN) 010 = CHHA RS 57.23mm,
9.83mm & LIEFGHLCE.

£

10
v

o

N
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3.2.1 AI&EAIA 15.2mm X 796 -2
2 A8 x=JIok=(Alignment load) 20.97tonf(205.55kN), StHIGHS 41.95tonf(411.10kN)S 2 5%
J| 209.75tonf (2055.52kN) DEKI AL AlGHRACE.

<8 36> Algots )|

2,500

2,000

1,500

Load{kN)

1,000

500

gt i i i i i | i i i
14:45  14:52 15:00 15:07 15:14 15:21 15:28 15:36 15:43 15:B0 15:57

Time{min)

OIH0Il &AISH Bt=otE AIEZUE <O 3-7>01 TAIGHILY.

2000

1500

Load{kH}

1000

a00

Extensior{mm)
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<% 3-8 Log P — LogS =&

100
=
=
T
(=
"
g 1o
&
i ! | 3% F o
100 1,0 10,m0
Load (kN
3.2.2 ot FJ|E BHAF

Test Cycle 1 2 3 4 5
SHoIZE | 411.10 | 822.21 | 1233.31 | 1644.41 | 2055.52
Load(kN) | Z=JIoI&=el | 205.55 | 205.55 | 205.55 | 205.55 | 205.55
CifloIme | 205.55 | 616.65 | 1027.76 | 1438.86 | 1849.96
| MAXZ | 10.39 | 16.88 | 23.41 | 30.54 | 43.57
Displace oo iimrar | 7.1 7.15 7.17 128 | 16.18
-ment (mm)
sgaE | 3.9 9.73 16.24 | 17.72 | 27.40
3.2.3 &F plEEk
BIESIEAIE 2D YUHE T2 AR HEZD <E3.3>0AM LIEF HHRH 200 o)t

gad

t= (A 15HS)20.97tonf (205.55kN) 0l A ZICHAI &GS 209.75tonf (2055.52kN) 22 B

2 43.5/mmE LHUSIUCH N7 BHRASEZS 16.18mZ LIEHLCH.

ol

3.2.4 Creep Displacement(DIN 4125 10.4.1)
2t CHHIBHEC] AIRFEDIO (H2 CreepPi®l =XZI} 50| EHAIEGHE 209.75tonf (2055.55KN)

OlA kd= 0.632 LIEHGCE.
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d=

<& 3-9> Creep Displacement (EH=ot

Extensionmn)

<72 3-10> Creep Displacement (Kd)

d3/d{LogT)

Xz_Xl

&0

log( —17)

Creep At

a5 Ql7te

ZA1tAl9]  Displacement(mm)

a5 l7te

ZA1tAl9]  Displacement(mm)

ol

g4 (min)

NN = E

15 wie
ZaN
K

5 s

ol

7 7HA17H(min)

SAE)

] SRS oo f+

..............

A e

..................................................

P R— — o — A 0 0 O S

| e B2.21kN

e Al kN |

10

Time(min)

100

@45/{Log3Log! )
% d5/{Log5-Log3)

1200.00

Load(kN)

1600.00 2000.00

2400.00
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i

SHZ1 A
Anchor No. O1ZFAIE 15.2mm X 79AM -2
210[(m) 3.00
HH M
Tendon 15.2mm x 7ea
A& LRt 2017. 01. 18.
ehIE ek 43 .57mm /209.75tonf
Al Z 1 LS AEE 16.18mm /209.75tonf
Creep Coefficient kd=0.63 /209.75tonf
& 21 XIHAIESHES 209.75tonf(2055.52kN) 0104 = CHHAZES 43.57mm,
S 16.18mm 2 LIEFGCH.
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Bl Agel el Y
A

TIE CABLE
INNO - BiZ, 50712

4.BEARING PLATE
@ s o Fistu

! ’*{\\'\ ZWAHEZ TIE Cable
Efol Aol HYE i - ZAHZ TIE Cable

TIE CABLE &
LIFTING CABLE

EIOIAIOIEM At A

STAVHSY =)
AFAT S A ABA 2] B S AT

Type II Anchor

samy

Tl B A ajoka]
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