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Abstract

This research aims to investigate the fatigue behavior of
structural steel beams, focusing on fatigue-induced damage,
mechanical properties, repair strategies, and fatigue life. The
study examines steel beams in three conditions: beams without
pre-cracked notches, beams with pre-cracked notches, and
beams with stop-hole installed at the tips of the pre-cracked
notches. The fatigue tests were conducted until the specimens
lost their load-carrying capacity or reached their fatigue life limits
based on predefined criteria. The test results indicate that the
fatigue life of undamaged steel beams is comparable to the
values specified in the AASHTO standard. In contrast, steel

beams with pre-cracked notches exhibit a shorter fatigue life due

to the notch serving as an initiation point for crack propagation.
However, beams with stop-hole at the tips of the pre-cracked
notches demonstrated a longer fatigue life than those with pre-
cracked notches alone, as the stop-hole help to redistribute and
reduce stress concentration at the notch tips. The findings of
this study provide valuable insights for assessing the fatigue life
of damaged steel beams and applying stop-hole as an effective
measure to slow crack growth. This information is crucial for
planning repairs and extending the service life of steel structures

efficiently.
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A (Fatigue) Aomnudemeiinarnnisnszingny (Cyclic
Load) ifuszozinaiuiu dazliifnmnudeneainnisiiaus
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Tunsfinwanudvesnumangunssaldiinmeaeuusdin
wuutnlaglinsmaseuaeunsdinuuudyaneldusinseyindisneiu
fia Py, 0.9P,, 07P, uaz0.6P, vowthinumanlneldnindaundnilad
anudemeoiduntidamdnaiuay Gs1vazidentan n1sn3ou
Fuau fegrmndey warnismnaoudall
3.1 Sapilslumsnagey

3.1.LAMUMANFUNTIAUSSA00 YA H100X100x17.2 NN./AL. 6713
2 was Plfinnudems S1uau 4 A wandlussd 1

3.1.2.MUMANFUNTIASSA00 YA HL00x100x17.2 NN./AL. 8713
2 wns wasfisesuindn 23 fadwnsinarwesnuite i aiien
F1u9U 4 AU wansluased 1

3.1.3.AUMANTUNTIUSSA00 VM HL00X100x17.2 NN/, 8713
2 wns d308U1ndin 23 Jafluns uazgnga(Stop-hole) LK1
qudnans 4.5 fadwnsiivaesesuin Adnarsweseuifiosiaden
F1u9U 4 AU wanslused 1
3.2 SEmsmsensuemeaey

3.2. 1.1 UWANFUNSI ALY AN STAABULAE LT BL a7
U3hinud Heanshin Strain Gauge Tngldnszaunsedaiitwazldri
avoradaruoon wavfin Strain Gauge #ifl Gauge Factor 2.11+1%

3.2.2.ﬁwmumﬁngUWﬁmﬂ;wmaauﬁaaa waf1esesuin (Pre-
crack) feldessnmdnuazaglu Auinnveudnaisiinatsesniu
wan

3.2.3.ﬁ1mumﬁﬂgﬂwatimﬁqmﬁam 11a¥19508UN (Pre-crack)
uaz 3ugn (Stop-hole) seidesdaman nzlu wazainu v3mvey
Unanefanansvesauwman
3.3 598adenf 0 NAIMATOY

3.3, Lahanuwmangunssalunguneasuiinds smaaeuniels
wsaRanszuuugh Tnenadeuiinseinseiin Py, 0.9P,, 0.7P, uai
0.6P, vawthdnmanAIUAL AUFIAY

3.3.2nquieeafians Ao AMuMANUNTINETI 2 WA Al
a$19398U1n (Pre-crack) 91U 4 A

3.3.3.ngudeeaflany fio Auwmdngunssa o 2 wins Aidses
U1n (Pre-crack) Uaggnen (Stop-hole) 4117w 4 A

A157199 1 519818 unTUMBEAREY

19U Specsimen RRELHGI) w3INTZIN
1. | SB-CP, |mmuwAngunssas HLOOX100 A11ETT 2 LU P,
2. |SB-C-0.9P, | mumdngunssas H100x100 A3ues 2 1uAs | 0.9P,
3. |SB-C-0.7P, | mumdnguwsses H100x100 A1NE3 2 eS| 0.7P,
4. |SB-C-0.6P, | mumangunsses H100x100 A1NETD 2 RS | 0.6P,
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3.4.1.w3sun1sAnfanageuAEd A LA gUNssalunis
NPABUNSAALUY 4 97 (4-Point bending) fBussnszvhuuuge
MUANNITNAABUMEIATe Servo Controller fanandluguil 1 3Ud
2 gﬂﬁ 3 LLasg‘Uﬁ 4

3.4. 2 haumdngunssadunguneaeuiivils imaaounield
wseAnszTuuUEY Tnenageuiusenseyii Py, 0.9P,, 0.7P, W@z
0.6P, vatdRmANAIUAN AILEIRY

3.4.3dhumdngunssalungumaaeuiians fiflnnsisesuinii
vinafnanvestnarsauiissades smeaeunisldusedin
nszvhuuug Tnsvadeuiiusenszyi P, 0.9, 0.7P, uaz0.6P, 784
wihdmmanAIUAN AUEIRU

3.4.4 dheumdngunssalungumaaeuiiany fifinnsysesuinii
Uinnisnanwesdndnvesauiiissiafer waginisiazgugn
(Stop-hole) snaapumeliussianszyhuuueg Tnenndeuiinss
N3z Py, 0.9P,, 0.7P, Ua0.6P, VBWNFAWANAIUAY ALY

Transfer Beam

O @)

H100x100x17.2 kg/m. x 2m

O O

| 10cm ,10cm
T

i 60cm L 60cm i 60cm
1
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AUMANGUNSTAL HL00x100 ANE73 2 1aies gﬂ‘f/’i 1 Test setup WUU 4-point bending YaamuAIUAY
5. | SB-PC-P, |fifinsad1esesuin (Pre-crack) dn 23 P,
fadwms nie 1.48 Tadiuns
- Zlumérlgﬂmm H100x100 e 2 03
6. 0.9P 7NNTA319598UIN (Pre-crack) an 23 0.9P,
" |Bsfwnsnths 1.48 fadiums Transfer Beam
BpC. Zlumarl;mwsizu H100x100 e 2.4ms ® @)
7. Y3N1938519508U1A (Pre-crack) an 23 0.7P,
0.7y fadwmsnin 1.48 Tadwns HLD0X100x17.2 kg/em. x 2m
muwdngUnssas H100x100 ANNET 2 LS . O
8. S;_;Cy_ ﬁjﬁj'}iﬁ%’mjaﬂ‘u’m (fre;crack) an 23 0.6P, poem 60cm ; S0cm ' §0cm o,
fadluns e 1.48 faduns
21“"""52@“555“ H100x100 Franuem 23 3‘1/17'2 Test setup 4UY 4-point bending Y09AIUTHIT08U TN
9. | SB-PS-P, ijﬁﬁﬁfaﬂmﬂ iprffcraCk) an 23 P, (Pre-crack) ummuﬁﬁ?}"y@iaavm (Pre-crack) n”Ugwg/W (stop-hole)
fafwnsnine 1.48 fafwns uagguen (Stop-
hole) wurugudnans 4.5 Tadwns |
AIUMANIUNTIN H100x100 AIINENT 2 LIS
o | B fisinsatesesuin (Pre-crack) An 23 0.9p
09P, |fadlumsnine 1.48 fadiuns uwazgugn (Stop- ’
hole) wurugudnans 4.5 Tadwuns
AIUMENFUNTI H100x100 ARINENT 2 LIS
SB-PS- | fifinsa¥hesesunn(Pre-crack) dn 23
t 0.7P, |fadlumsnine 1.48 fadiuns uwazgugn (Stop- 0.7y
hole) wurugudnans 4.5 Tadwuns
AIUMANTUNTI H100x100 ARINENT 2 LIS
b | B fifinnsashesesun (Pre-crack) dn 23 067
0.6P, |Tafumsndne 1.48 fadiuns uaggngn (Stop- o
hole) wurugudnans 4.5 Tadwns

35U 4 Test setup Aunin1siaesnnuidenig

47 mm

23 mm

U 5 508U1N (Pre-crack) NUNAIYRIATY
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47 mm

23 mm

U 6 598U (Pre-crack) Uag3vign (Stop-hole) NUndnswas
ANLEN

4, HaNIINAEaU
4.1 S-N curve

NMINAFBUANINEWMANFUNTTUTLTINTZIN Py, 0.9P,, 0.7P,
Y I3 o W 2 av s =
waz 0.6P, vaahdawanmuay dmsueuminilifinanudeme
asaasaunislunisussanaorganua laniuaunisi (3)
A111308519N31NFAUAUA BTBUATIUA VR IAUMANTUNTTUT
liflaundemedauandduguil 7 dmsuaumaniifisesuinauise
assaunistunisUszanaeiganud limuaunsi (8) awnsaasng
N3 MYRANLA LR sEUATINAITRIRIUMANUNS ST LT ATw
= 9 P ° o & aa =
deomedaandluguil 8 uardwiumuwmdniifisesuinuazdgnen
(stop-hole) Uanesesuinanisaasisaunisiunisussanalaniu
aun1sil (5) a150a519n5 199 9A1ULAUAD TOUAIINA1TDIATY
widngunssaihifienudemeduandugui 9

S = 4794.01N ;024018 3)
S = 6655.72N ;039007 @)
S =19955.82N 020297 &)

1000

100
200,000

2,000,000

Number of cycle

JUN 7 SN curve Y04 UYARIUA

SB-PC

1000
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B
=
»
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=
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2
e
=
7

100 -
2000 20000

Number of eycle

3U# 8 S-N curve va3nufilisosuIn (Pre-crack)

SB-PS
1000

Stress range (MPa)
-

100
2000 20000

Number of cycle

a

3U# 9 S-N curve vauiiiisesun (Pre-crack) uaggngn
Uane (Stop-hole)

4.2 9r1gAuamaznITuaudlunInaeu

NNTNAFBUTUMBE1INAFBUAIUAY (SB-C) NUTeNTEYIN Py,
0.9P,, 0.7P, 4az0.6P, vaawidamanAIUAL 91NFUTN 10 auiiuld
ufledusnszhasidenageunuluszegiiamilavesenyau
ATUANAZISULBUMILINTY dnwEnTIUATILTINSEY P, v0anth
famdinaiuay amumaniinsesuanfidnansau innsusuiiuay
udilunaiudradndes Tnenisususgegalunisvaaeveyd
15.695 {adlunT 919ANNMBYT 238,434 50U AIUTNAGOUN 0.9P,
vowmihdnminiinuay dnvaznsIvhiiasesunnidnais dnns
wousuaziouilunsnutauRgIRuA U Mg UTILSS Py U89

v o & Y 1 a_a =
nihdamanauA lnen1sueuiigeanegi 15.225 fadwns Jo1g
AMUA19YN 684,303 50U AUTINAGaUAINE1NElALTINTEI

Y @ 13 =l v g
0.7Py Ua20.6P, yBINUIAANANAIUAL 818 AIIUE1UINNT
2,000,000 58U (Endurance Limit) 015U ufgegnnnsvazgeui
8.47 fadwns way 7.51 Jadwns nuanu

SB-C
18 Az
16
14
E 12
=
10
§
o 8
& [
s 6
[=]
4
2
0
0 1 2 3 4 5 6 7
Number of cycle (x 10° )
——SB-C-Py ———SB-C-0.9Py =——=SB-C-0.7Py =———58-C-0.6Py

UM 10 M3UEUMITeInUYAAIUANTILTINTEIN
Py,0.9Py,0.7Py,0.6Py apsutidinumaniliifimansudemevseningn
AIUAL

dmunsmeadeuaud A umangUnssui isesuin (Pre-
crack) 71 W54n58¥INT Py, 0.9P,, 0.7P, Uaz0.6P, V03Nt 1A AN
AIUAN WUT1818ANE1VBIATUNENT T 58UIN (Pre-crack) 1l
Funuianaadedisutuauilifsmnd nedeaunaaouiius P,

STR-41-4



2

115U52903YIN53AINTTUESUNIYIR ATN 30
Ul 28-30 NawA1AN 2568 2.UT2AUAIVUS

The 30™ National Convention on Civil Engineering
May 28-30, 2025, Prachuap Khiri Khan, THAILAND

Vol fimanAIUAY mmiLLaumaaammmswmaau 15.765
fiadiuns 01ganwdnegil 2,501 50U Auiinadeud 0.9, vewmih
Aamanaiuau In15usuiigdnainnsmegey 16.725 dadiuns
919AWET 3,730 59U AUTivadBUTiLTY 0.7P, vesvtidamAn
AUAY HN15HBUMAIZIEAIINNTINAADY 9.715 HATIIAT B1gAIINN
7 6,068 50U WATANUTNAADUT LTINTEYN 0.6P, vontidaman
AIUAY N154BUAIEIEAIINNITNARDY 11.67 HadlunT uazeony
ANl 9,262 seumnudn dauandluguil 11

SB-PC

14

E ;/'_/
—

Deflection (mm)

0 2000 4000 6000 8000 10000

Number of cycle

=~——5B-PC-Py ~———SB-PC-0.9Py =——=8B-PC-0.7Py ———5B-PC-0.6Py

UM 11 mMsugusnvesmuiilsesun (Pre-crack) usenseii
P,, 0.9P,, 0.7P,, 0.6P, vosmhdnmaANAIUAY

dmsunsmeaeuaudIAumAnIUnssui Isesuin (Pre-
crack) kaggngn (stop-hole) Uae989508U1N ALTINTEYT Py,
0.9Py, 0.7P, waw 0.6P, YamiNARMENATUAN WUTID1EAILAITDT
umaniidisasunn (Pre-crack) uaziisngn (stop-hole) fivansues
s08U7N 9 auseumNdnInnI i uIuToUAIEI T IAUTE
sosvInifisegufie neiflenunnaeuiiuse Puesmiindaman
AILAN ummaumaaammnmsmaau 24 faduns d01gAuan
8¢l 3,461 59U ATivAABUT 0. 9Pyﬂuawmmmmaﬂmwm A3
WBUFIEIEAINNTNAGOY 17.88 Uadluns 1gANAT 3,842 SOU
MuitnaaeuTinss 0.7P,vesmihdnmaneuau fnnsusuiigagaain
nsnadeu 10.075 fadluns 819AudTl 6,467 50U LazA Wi
nagoufiusanszii 0.6P,vesvidnImAnAUAL in1susudagean
nMsMadey 11.3 faduns 019A1NdR 9,555 soUALET ¢
uandluguil 12

SB-PS

Deflection (
=
s

0 2000 4000 6000 8000 10000

Number of cycle

= 5B-PS-Py ~ =———3SB-PS-0.9Py ==———SB-PS-0.7Py =———SB-PS-0.6Py

3UT 12 Msusuiivesmuiidsesunn (Pre-crack) uazgngn
(stop-hole) UshuUaIBTREUIN IsINTEII Py, 0.9Py, 0.7Py,
0.6Py vowmidnmanaIuAY

4.3 598UPN31I9INNITNATEY

mﬂmiwmaa‘umumﬁﬂiﬂmmﬁﬁiaammﬁmadmﬁm wag
mumaﬂsﬂwasmwwﬁaamﬂLLauWEJ(ﬂ (stop-hole) wﬂmaiaamﬂ
wumLuawmaawivmummswmma6] nsinsoEuAn3 1AL
WesssguIniigeg1iearAniisesuIniugugn (Stop-hole)
fivaesesuindszeznanisiinsosunninilndifsaty uiau
wanfifigngn nsvenedivessesunninluriaduszdininauds
Wigssesun sesunninlunuiifisngnaziinnisluveuvesgngn
TuthasusudddszoznamileSainmsveneiesninanveuvess
vge Asansevin Pusmiidaimanenuay auiisisosuinFudang
Wiusosuan31uuIn 2.5 fadiuns fiseuanudn 179 seu AILET
sopdiivsnalndfanansanu 45 fadwns i 2,501 seuaud Tu
muiifisesuinuazsven (stop-hole) dunawiusesunniniidniay 3
fiadng 7 62250Umudn AueTessil 43 Sadiues 7 3,461
seoumud Faflorgaudunniadiisesunnifissegafien 7
WsensE¥i1 0.9P,weanthdnmaneuay Auiidsesuiniudanaiiy
SOUUANSIITUNA 2.5 Dadlns 7158UANNEN 468 SaU ANNETITEY
$iifsnansnu 55 Sadiuns 7 3,730 seuaudn Tuaudidisosuin
waz3nYn (stop-hole) danawiusesunninidaiou 2.5 faduns 7
694 ToUANLEN ANHEMITEBINTININANSA 56 adiuns 7 3,842
soumLd Faflorganudunnninauiifisesuinifissegiaien 7
usensdi 0.7, weanthdnmaneuay Auiidsesuinizudanaii
50UUAN3 1T 5 fiadiuns fiseuanudn 1,995 50U ANHENITOY
$iifsnansnu 57 Sadiues 7 6,068 seuAudn Tuaudifisosuin
wazgnYn (stop-hole) danaiusesunninidaiou 3.2 faduns 7
1,665 50UANAET AINE1IT085 TR INANeAIY 56 TadlunT 1
6,467 SOUAIUAT 545@1Egmma"wmmdwmuﬁﬁﬁaammﬁma&m
W usensedh 0.6, vemdamanmuan Auiidsesuinisu
Fungiusesunninuunn 1.5 Saduns Aseuainudl 2,744 seu
ANEITEEEITANaIATL 57 Hadiuns 7 9,262 seuaud Tu
muiiisesuinuaz v (stop-hole) dunatiusesuaniniidaiay 4
fiadwuns 7 3,509 50UAINET AINLBIITE85 1T AINANIATY 56
fiadluns 7 9,555 seuUAAE ?jﬂﬁmz;mmé’wmnﬂdwmuﬁﬁiaamﬂ
Wesagade laenisldgugn (Stop-hole) aunsndneigaaua
warvrasnninsesuand e unanld Ssaenadesiunuide
Y89 Jiang et al. (2021)

Crack length (mm)

0 1000 2000 3000 4000 5000 BO0O 7000 8OO0 8000 10000

Number of cycle

—-SB-PC-Py SB-PS-Py
+ SB-PC-0.7Py-=-SB-PS-0.7Py

—-SB-PC-0.9Py-=SB-P5-0,9Py
SB-PC-0.6Py-=-SB-PS-0.6Py

FUT 13 WWSeulilguanug12508uanI1meseUAI N
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913U7 13 azfudinismaaouiiusanszyin P, uaz 0.9Pwos
widamanalvau ludisduresnisnaaaunueIsesunnsnig
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nsgvi | fifisesuin (Cycle) uInuazguen (Cycle) 918AIUAN
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0.7P, 6,068 6,467 6.61
0.6P, 9,262 9,555 3.14
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