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ABSTRACT

Effect on Load Carrying Capacity following the size do
the High Tension Bolt and the location of the
Over Bolt Hole.

CHO KANG KYUN

Abvisor : Prof. PARK JEONG UNG Ph.D
Depar tment of Civil Engineering
Graduate School of Chosun University

Recently, There is the current of trend along with the progress of
industrialization and a bigger, wider social overhead capital structure than
before and the importance of a way to unite stress structure is growing.
Uniting part of stress structure is a structure factor about design and
construction overall having effect on the design of structure, a field
construction and a factory processing of plate, safety of structure, being
economical about the cost of construction. In these things, The High Tension
Bolt is the best method to unite frictions.

However, Even if the product was completely made by the strict management, an
over hole precedent more than it's own size occurs by a change according to the
temperature, an execution error of a precedence construction progress, a poor
execution. Moreover, there is no policy about an over hole in korea, and It is
quite insufficient to study relatively than an advanced nation.

This studied Load carrying capacity according to bolt hole size and hole's
location is investigated using tensile testing. An existing research only was
carried on size of oversize hole of base plate. This research is carried on
location of overhole, base plate, cover plate and both plate and hole
size(standard, overhole). To investigate the resistance ability of the over

- Vi -



hole of high tension bolt are analyzed and compared with load carrying capacity
of the standard bolt hole using results of tensile test.
We could get the result like this by doing a tension experiment.

1. Even if when we got a result of a tension experiment about The High Tension
Bolt M22, M24, The Slip strength have not effect on a diameter of bolts, in the
maximum load, when a diameter of bolts is the biggest, the decrease is distinct.
But, when a diameter of bolts is "dt6émm" in overhole, the maximum load do not
matter with safety, because it is bigger than the allowance of frictions. But
when a diameter of bolts is closer "d+2.5mm", the maximum load and the Slip
strength is enoughly big.

2. We got a Slip coefficient(0.32 ~ 0.51) by doing a tension experiment. And
there is not a large changeable Slip coefficient about a basic / over hole. And
there is no problem in regulating specifications.

3. We can know that All of the Slip strength and maximum load by the study have

a sufficient Load Carrying Capacity by producing bigger than the specified
strength.
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E 2.6 DFAZEQ JIHN SB
ZE9 JHH g=TC ZYE SR EERSEE
SN 02 S3 (MPA) (MPA) (%) (%)
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H 2.7 N32 JHH 42

QIZGIE (24) (NPA)
=E9 53 LtAtel 53 3
Mi6 20 22 W24
F8T 125.4 195.8 242.7 282.0 HRC 18 ~ 31
F10T 156.7 244.8 303.4 352.5 HRC 27 ~ 38
FIIT 172.4 269.3 333.7 387.8 HRC 30 ~ 40
F13T 203.7 318.2 394.4 458.3 HRC 40 ~ 45
E 2.8 UEQ JIHN S
HES I 3 =
S0 0E S3 =TPN 2 o =Eo
F8T HRB 85 HRB 100 H 27 2E
F10T HRB 95 HRC 35 OIEGHE (21 4) 9
F13T HRC 35 HRC 40 20t
RAXE WHEAZ 8 0/Rs SHIS DEABNME S4 =232 BIO| 2
Bt A0t B M2 SH-HHE IO 0.2% YT HE YOR Bt HE L
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F35 HRC 35 ~ 45
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HT

= d H B ¢ D | Dt Klab| E | F S
SEDIEGIEIIE S8 DIECE| &4 | & Ea r OF | ZICH | =ICH =ICH " JI=|5iE
M2 12 140.7) 8 | £ | 2| 0 |25.4] 20 | 20 |0.8-1.6 5 0.7 25| 45
M6 | 16 |-0.2/ 10 | 0.8 27 -0.8131.2 25 | 25 | 12 0.8 30| 0
M0 | 20 13 32 3713029, ~ o5 0.9 0.4| 35

w2 | 22 4|+ | P 463 3320 | 111 |2 ~ 140 | 46
M4 | 24 Ei 151 0.9 41 _01 47.3| 39 | 3B | 1.6 1.2 0.8] 45

wr | 27| |17 46 53.1| 44 | 44 | ~24 ] 1.3 50| 0
M30 | 30 19 |£10] 50 57.7| 48 | 47 |2.02.8/3.5| 1.5 55

_16_



=€ 4E H B C [ o[t ab[ E[F |
IR EEE RN ERETIER
M2l 12 |12l £ | 2| 0 254 20 | 20 | 0.5
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M20| 20 | 20 32 37 | 30 | 29 | 0.9 0
w2| 22 | 22 36 M6 34 | 33 |11 1° |20 |
w4| 24 |24 | - o141 | | [47.3] %9 | 38 |12

w7 27 |27 | VT 4 53.1| 44 | 44 | 1.3

M30| 30 | 30 50 57.7| 48 | 47 | 1.5
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'«'n; B E' ﬁﬂ
o
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02 2.6 MO 72 L XA

QA d D t Corr
sz | JE sig o= sle o)1= sig of

12 13 0.7 %6 0.-0.8 3.2 + 0.4 e

16 17 0 32 0 4.5 + 0.5

20 21 40 )
22 23 0.8 44 1

24 25 0 48 6

27 28 56 0 + 0.7 2.4
30 31 1.0 60 1.2 8 2.8
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M E 3.30 20l EtMHZ(E)= 206,000N/mr, AEH ELH 2 (G)=
79,500N/mm, ZOFSHI(v)E 0.3, SBE A4 (a)E 0.000012[1/C] 0112, 2 &t&t
AEZ2 H 3.4 21, 2 JIHE 422 H 3.52 20 AlgE2 2et St
el NEHASE NMEZ 24%D=0 2Nt EIHEe gt 228 M2 AEE=
SM 490B, DEZEE N FAZEES ARGIAL, DHASE HES FI0T OICH.

H 3.3 2 MzdE=+
PSS EtEAH 2= (E) |[NMEEFSAI=(G) ZOotSHI SHEEH =
= N/mr ) (N/mnr ) (v) 1/C]
2 T 206,000 79,500 0.3 0.000012
H 3.4 2N st E
2T SN st & &8 2 (%)
=5 (mm) C Si Mn P S
4908 12 0.15 0.38 1.42 0.017 0.006
18 0.16 0.39 1.44 0.022 0.003
H 3.5 ZMe JHE 44
= J H &2 4 2
7 (m) | mEIc(ym) | emISN/m) | B
- 12 353 526 24
18 345 531 26
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H 3.9M4 NEH=ZE QFAE Zitat

mERE=) Z| HBHS (kN) 010 H2=(n)
ANEHY
A N S Als | = Al
M24-ST2( 1) 223.9 402.5 815.6 973 0.42
M24-ST2(2) 223.9 396.3 815.6 972.4 0.42
M24-ST2(3) 223.9 302 815.6 958.6 . 0.32
M24-ST2(4) 223.9 336.6 815.6 979.3 jjtﬂ 0.35
M24-0B4( 1) 223.9 327 .6 789.8 934.4 0.34
M24-0B4(2) 223.9 418.2 789.8 934. 1 0.20 0.44
M24-086( 1) 223.9 412.8 764.4 878.2 o’;o 0.43
M24-086(2) 223.9 329.5 764.4 880.9 0.35
M24-0C4( 1) 223.9 315.4 789.8 957.5 0.33
npsi=
M24-0C4(2) 223.9 314.5 789.8 962 e 0.33
M24-0C6( 1) 223.9 334.5 764.4 905.6 Xl etofl 0.35
M24-0C6(2) 223.9 397.8 764.4 950.9 of 8t 0.42
Ol &
M24-0D4( 1) 223.9 384.5 789.8 937.1 - 0.40
|
M24-0D4(2) 223.9 392.6 789.8 953. 1 0.41
M24-006( 1) 223.9 324.9 764.4 867 0.34
M24-006(2) 223.9 392.8 764.4 891.1 0.41
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M22%2t M24 LNES=E QIS N 20 0lN8Z = =22 3I101 W@
ct 2 Hsts UL, ZIUotSHA= HOE Bt JAUCH M222] 2Tl SOt
14mmoOI0, M242 26mm=Z, M24Jt M220ll HloH 1.881 SHT =0, ZIHotSHAE
S 281 XHOIDJF Lt= &0l LIEtS D, SHAHUA < 280 XH01DF Li= MHOIYE ZUE

€8 M22_0D61+ M24_0D6Z [, = HHHO0l It 2 [ =Hot=0l JtE &
S

Les 210 22 = AU, ot - B dHZE SetEGH LIEHRCH KHI10A

950l 2 AUS L 4 UACH 0= 340 ~ 3.462
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Load{kaf}

W22 & M24_ST2_ 1,24

100000

30000 = —

80000 =

To00a =

£0000 — M22_5T2_1
=000 — M22_5T2_2

/;—f;:PC_\" M24_3T2_1
40000 -

7 M24_5T2.2
30000 -rf; ! Li

/
20000
/

10000 F—,
E 4

D = 1 1 1 1 1
1] 10 20 30 a0 a0 B0
Displacementmm)

8 3.40 M22 & M24_ST2_1,2 A&l GtS-B9=4d Hl

Loadikaf)

W22 & M24_0B4_1,2 8|1

100000

30000 —
80000 o

0000 )

50000 —— —MZ2_0Ba_1
E0000 — M22_0B4_2

p— M2d_OB4_I
40000 ] M24_0B4_2

o L —
30000 ——f— L

20000 ‘l
/ t

10000 |-
/

0 .

i} 10 20 30 40 a0 =]
Displacementmm}

8 3.41 M22 & M24_0B4_1,2 A& GtS-B9=4d Hl

_59_




Load(Kaf)

W22 & M24_0BE_1,2H|W

100000

30000

20000

70000 =

G0000 i

50000

40000
30000

20000 /

10000 —
I
D — 1 1 1 1

i 10 20 30 a0
Displacement(mm}

— M22_0BB_1
—M22_0BE_2
r24_0BE_1
M24_COBE_2

O3 3.42 M22 & M24_0B6_1,2 AIE &

Loadikaf)

M22 & M24_0CA_1,2 8|

100000

30000

20000

fo0o0a 2

60000

50000

40000 -:Z;“'m

30000

—MZ22_0C41
—MZ22_0C4 2
M24_0C4 1
M24_0C4.2

1
20000 '; l
I L \L

10000

0 . . . .

0 10 20 30 40
Displacement{mm)

I3 3.43 M22 & M24_0C4_1,2 AIS & otsS-82=
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Load(Kaf)
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30000
20000
10000

]

M22 & M24_0CE_1,2H|W

— M22_0CE_1
— M22_0CE_2

M24_0CE_2

!
|

/, ‘—-\‘ | M24_0CE_1
|

L |

20 30 40 a0 B0
Displacement{mm)

O3 3.44 M22 & M24_0C6_1,2 AIES & otsS-EH<

1
x
o
£l

Load(kaf)

100000
30000
80000
70000
EO000
50000
40000

0000 ——

20000
10000
]

ME 29|

K22 & M24_0D4_1,2H| 1

— MZ22_004_1
— MZZ_0D4_4

[ M24_0D4_1
= M24_0D4_2

. m.ﬁ’

20 30 40 L] EO
Displacement{mm}

8 3.45 M22 & M24_004_1,2 A& GtS-B9=4d Hl
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MZ2 & M24_0DE_1,2 H| W
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30000

80000

70000
T 60000 —— 122_0DB_1
4 —— 122_0DB_2
5 50000 i
E M24_0DE_1
3 so000 fﬁ M24_0DE_2

30000 —.f?ﬁj&f |

f!‘\. W
20000 S
10000 ?/
0 ; ; ; ; ;
0 10 20 30 an 50 60
Digplacement{mm)
% 3.46 M22 & M24_006_1,2 A8 ¥ GtE5-HA=4 Hlw
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