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A Study on Fatigue Characteristics of Domestic
Low-Relaxation PS Strands
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ABSTRACT

Fatigue failure is a phenomenon such that structures under cyclic service load is
failed by sudden brittle manner. Therefore, in order to obtain structures safety against
the fatigue failure during their service lifes, fatigue characteristics should be
considered for design and analysis of the structures. As stress range of prestressed
(PS) tendons, which governs fatigue characteristic of prestressed concrete (PSC)
structures. increases with increased use of partial prestressing, it is more necessary to
consider fatigue characteristics of PS tendons. In this paper, direct-tension fatigue
experiments with special specimen-setting devices are carried out to obtain fatigue
characteristics of domestic low relaxation PS strands having different diameters and PS
strands connected with coupler. Then, allowable stress range of fatigue for PSC beams
using low relaxation strands are presented for the fatigue examination of prestressed
concrete beams applied cyclic loading.

Keywords : prestressed concrete(PSC) structures, fatigue characteristics, domestic low
relaxation PS strands, PS strands connection, S-N curve, fatigue stress range

B39, AAdYgr EEFEH sy c 8 =20 ofEt £92 2000 48 UK HEE2 2
* Ay, dANEn 223y Fuy HEAH 200080 HEof Eol3ge AXMst S
= 959 ANy EETE WAl

e R AR ERTEY 2uy

2az|Ess=2E MH11H 6% 1999.12 113



.M E

FaRAe e 24 PHsEeh Azt
4 sz FRe 5 o A EY B9 A
tro) Avbgel wek FREe Wel A
ol Hxlo] sl ozA He AemA ¥
2ns7t EA Aoleh @ 4 vk H2at)
@ AR HHEE g mr W
sl g AN Ge SHolA B3
= oAge Tae, gy 329 A4
welTh!? A4 w2

e
=2
2 Ax 9 3H5AET2E FolMe AR
s
o

g do7)

Z 3
E9t Holx Fuivksl Hxe| wiRFE TS
Ao ddsn, A stFel] ol P2 7 9
ducie ASde wEISd o8 RSN
2 9z AesIrt o & AddE NEsA 8
) mpel, o]lE g AR Feke o®2
of 3 ¢kdg # S gHEr] daiMe
A FARE ] U A25H % S-N
FEAE A 2 side) ukdder ot g =9
Ao ZAYERC) ¥ ZelrEfs 38
Bo g f2dA sde] oln I
T Bk E L glow, HI dS

[}
2542 Pl Ae A
o)

A

>

{

>

)

£ =l A FAel ol PSC FAjel AN
B ZgxeEynt A Zy~EdYS §8d
SR AHE BtFdtelA e 2AYES FEE

2
Ho5gslm PS el MLt S
PSC FAe] dANA w2 548 ndsts Aol
dastA g3k iy RC FAv PSC H-Ale]
H2EA4E Auste" oA Az AL&st
AE A PS ZAAol dig FEA A2AE
| e goky] W PSC Ao v =4
Bob ole} FRof] et = HEC dadh

ﬁﬂ

[+

114

PS A9 S-N A##AE AASA Eetz 9
= Aotk wepd B Ao s FulaiA A
dEm sk Bl AMgHm = AHolHow
relaxation) PS Zd4d-& AMgste] PSC #+2E4]

2. I|2AIE
2.1 AECHA PS Zedaiel MA

PS ZAlele PS 494, PS 24, PS 4% ¢
glon PS Zdde Bl ZdMnt Holg Zdd
o2 UE ¢ vk guHoE PSC FREAAY
A FARFAANNY &5, EAE

—_

ze2EHY &4

ol @EF%, UAAY FER Aol AF FF
npd FE= Axs3 9 PS A olg 58 €
ez 3w Aolgt PS FAME ZAEHLIM

2 olghl]l 93 A go] 5%RA HEIY F4
Ao vl&] 48] o] TAAE F A FHE A
IRk = A4 S LA 7HE ol
ALREI glon, o|ghel o9t £AE FY T U
L A4 5oz Ql¥s PSC AR, PSC w2 AY
F 3 PSC ¢HBER F9 TIATEYLT 9 57T
zo) Abgo] &g ik mEA £ AFdME
ZUoA BAHEE 0127m, ¢152m A)g PS 7
A Aduidrmiezs AFgen, AEAHY
A8H AL Table 17 Zch

L

Table 1 Material properties of low relaxation PS strands

) Steel | Weight per
Diameter Pitch Elonagation
arca unit length
(mm) (mm) ) (%)
{mr) (lg/km)
12.7 175 995 7838 6.5
152 2167 1 14055 11085 6.5
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Table 2 Test results of tensile strength

tensile strength f,u (kef/cm)
type
®12.7m @ 15.2mn
PS strand 20,162 18,500
PS strand + coupler 20,200 19,632
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Table 3 Results of fatigue test
Fatigue life N Fatigue life N
Swin | Smax PS strands PS strands + coupler || Smin Smax PS strands PS strands +
coupler
@12 Tom ¢ 15 2mm ®12.7um @15.2mn D12 Tom O15.2mm ®12.Tom @ 15.2m
69,100 79,160 78,920 63.280
87.670 42,480 71.260 65,470
10 50 77,870 67,900 69,965 60,340| 50 70 2,000,000| 2,000.000| 2,000.000 2,000.000
83.650 70.800
79,630 74,300
22,050 20,100 23.250 19,290 75,910 73,180 73.450 58,300
21,080 35,790 35,100 17,920 83,650 78,920 75,395 54,230
10 70 25,360 17.670 21,236 18,710 50 80 78,960 85,650 77,968 57,600
24,360 19,870 80,400 96,350
22.950 14.730 85.460 82,430
5,863 4,772 4,980 3.441 27,920 36,610 20,136 30,100
4,650 5,943 4,660 3,259 22,360 52,970 22,732 27,600
10 90 6,465 6,524 5.120 2,572 50 90 25,670 40,830 23,260 31,200
5,980 5,326 23,530 43,750
5,136 6.424 26,360 41,640
2.000.000} 2.000.000} 2,000,000 611,900
30 50 | 2,000,000] 2,000.000 - - 60 70 768,800
745,300
174,400  186.500 172.700] 183.700] 172,200  168.000
169.600| 142,700 194.300f 160,000 163.400 170,000
30 60 158.500 168.000 - - 60 80 163,400 196.800 183,500 172,000
163.400[ 159,600 183,500| 175,000
159,200 182,000 199,800 168,000
45,600 53,710 59,140 44,670 46,590
45,550 55.380|  70.110 48.650 52.780
30 80 - 31,250 - - 60 90 69,630 48,250 51,340 50.670
30,440 60.740 65,040
33.250 51,680 54,020
40 50 2.000.000| 2,000,000] 2.000.000| 2.000.000[ 70 80 2.000.000| 2.000.000] 2.000.000} 2,000.000
234.200
40 60 2.000,000{ 2.000,000| 2.000,000| 2,000,000 70 85 - - 2,000,000 256,300
228.200
161,700 244,400 150,200 160,700 154,900 158,800 133.276 12,600
175.600 207,600 165,100 156,800 154,000 180,400 149,600 11,200
40 70 158,400 265,300 140.100 165,200 70 90 168,500 170,000 145,200 12,320
185,600 227,400 149,600 179.400
154 500 138.400 149,400
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Table 4 Regression results
allowable stress range

at N=2,000.000 (41f)
0.1874f,,, (=3467kef/cm)
017961 (=3323kef/crt)
0.0875f (=1619kgt/crr)

Siin S-N relationship

30~40 Sr=1.05625-0.13730logN
50 5~=0.8557 -0.10730logN

60~70 S5=0.8491 0.120871ogN

* Tensile strength f,, of PS strand = 18 500kgf/cn
* correlation : 0.95

*

This study
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Fig. 8 Stress range to minimum stress at number of
2,000,000 fatigue life"
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