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Strength of M30 High-Strength Bolted Friction-Type Joints

Shizuo TSUJIOKA and Kyo Hong CHOI

For the large-scale steel structures, the high-rise building etc., the high-strength and/
or very thick section steel member are often used. Therefore, for the practical connections
utilizing the welding and/or the high-strength bolting the higher performance is required. For
the bolted joints, the important parameters affecting the slip resistance are the condition
of the faying surface and the bolt clamping force. Thus, this paper deals with the friction-
type joints using M30 high-strength bolt (F10T). The static tests of single and double bolted
friction-type joints were conducted. The test parameters were the grade of the gripped member
and the contact surface condition. The slip strength, the effect of the friction force in joint
behavior and the fracture mode are discussed. And then the relationship between the slip strength

of the joint and yield strength of the connected members is investigated.
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Specimen | Grade Oy oB E 5 Oy/CB Appendix
t/em?2 t/cm2 t/em?2 %
ss41 | 2388 452 2151 285 0637 |1BRBME
PL-12 HT60 5.59 6.51 2143 346 0859 |sexmp
HT80 | 790 8.45 2098 279 0935 [sesmp
ssat | 257 419 2152 324 0613 |15R@E
PL22 | HT60 | 614 704 2091 416 0873 |[sostmp
HT80 | 765 9.24 2093 353 0829 [sozmE
£1-b BAELIOBRBKOME
Specimen | Grade Oy OB . d un
t/em2 t/fem2 t/em< % %
Bolt M30( F10T 9.87 10.69 2135 183 65.1
(10.30) (10.90) (17.0) (57.0)
Note : () : according to mill sheet
Fmax=147.7t
UOfm ) 4
/—\ HT80-0.7
! Fmax=113.951
' HT60-0.7
, PL-22 ;324 0 0.
/ | L 100 +
= e |
L ‘“' GL =200 r Fmax=68.851
| | X
L 375 L 375 J ! e $541-0.7
i | -7
50 _/ \ 4 Fmax=42.021
Specimen | B(mm) ,-f"""_‘rd_ ss 4: 06
S841-0.7 r,f’"
HT60-0.7 105
HT80-0.7 ) A(mm)
$S41.06 | 75 | A A S —
0 2 4 6 8 10 12 14
M1 Re&EMESIEARR M2 ME- Lo
k2 HHEBEIERE
B el EE{E
HEBR Kk Ay Pye PB Fye Fy Fmax [Amax/Ay Au/Ay
mm t t t t t % %
$841-0.6 0.239 24,08 39.27 25.70 42.02 441 781
$541-0.7 0.239 4097 66.80 4325 58.80 - 68.85 11.20
HT60-0.7 0.588 98.82 113.17 99.75 - 113.95 2.36 9.60
HT80-0.7 0.732 121.22 146.32 12632 - 14770 2.19 773
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XBREBRARLAHHEARLECEORER/ 2HEMR TH 3, ZUHTREA200mO BEL280
THRHTIT- 120
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BURRAINSOMRAINOLI/3OEDOHETH 5, SUIMTCRYBLEIIEL., AMHERETLMHO
BRELODEIVESCRBBI+ R CBBER LAV AR BOIRSE BB ONE, /-0 ]
HEBAEGE, BRAGEIHABC O 0D THEABLOKE, A—HHCRBERERSKAEVE &
DIERBEAEIREVHEEILS 3,
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BOTXDEH, KBENXKL POCABBOLELERNIIRET 2,

3-1, B H&

ARG, LEOROROIESUEN30(FI0T,L=100) KBEFAHEL b &, PL-22 PL-REEO B H. &2
RooZ2B—-FAFNMAKTH2, ERATFIMAE. BEELE E T, RBALKIE24TS 3,
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OIRIcRINTV B,

BREOXBALEHEICAKBE. 7Yy FTSAM, TLIRHARABL. W FALERELE 2T -
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BELFOENEAR, BTN L EEX - THBLO>Fr— Lo F(HEKTS5 5 FE)IZ XD 7
foo KRBT (EERLVIMENOBER) 2L TOFRAMIERLAZE., RBMOE—KL bito0T
FAEREE L FRACAKRE 41 20 FTHDH T, MABEBIET, HRAUDO LM, BH LEAK
EOHMEMBIE RN Mo AEX- YRR, BAETSTHAL 2,
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BETRBOCEITXOPECLK. FALMEBOCAWTHL . CARBHOBBRKBHLEL b
BABBHBNLOKREVADTHE, LAT, EFTRVHEXKOMEETHRICBVT, TALIGHE
FROMBECENETESA NSV IS BANTHREE bZH S M T,

x4 EBER
Specimen Fs Fye Fyty | Fmaxq u Fmax/PB
SS41-R-1 4150 5250 61.75 68.40 0.499 1.103
SS41-R-2 39.50 52.40 59.20 67.85 0475 1.094
SS41-R-3 38.35 54.10 61.30 68.20 0.461 1.100
SS41-R-4** | 4275 49.90 64.15 0514 1.035
SS41-R-5 47.85 54.95 60.40 68.90 0.575 1111
$541-GB-1 54.40 >61.70 0.654 0.995
SS41-GB-2 | 5265 65.40 0.633 1.055
SS41-GB-3 | 52.60 60.00 64.95 0.632 1.048
SS41-GB4 | 5295 56.10 63.10 0636 1.018
SS41-GB-5* | 50.60 57.50 66.55 0.608 1073

S$S541-AL-1 51.15 52.15 5935 >65.85 0.614 1.062
SS41-AL-2 50.70 5430 62.30 67.10 0.609 1.082

SS41-AL-3 | 4775 5820 | 6650 | 0574 | 1073

SS41-AL4* | 5295 6330 | 0636 | 1021

SS41-AL-5* | 5375 | 5310 | 860 | 6780 | 0646 | 1094

$S41-M-1* - 6175 - 1093

HT60-R-1 57.50 9255 | 0691 | 1134

HT60-R-2 | 5485 9025 | 0659 | 1.106

HT60-R3 | 53.8% 88.20 . 1.081

HT60-R4 | 5470 9220 | 0657 [ 1.130

HT6O-RS | 4590 9220 | 0551 | 1130

HT60-GB-1 | 5955 8300 | 0715 | 1017

HT60-GB-2 | 5115 8315 | o614 [ 1019

HT60-GB-3 | 4580 8395 | 0550 | 1029

HT60-GB4*|  57.00 8450 | 0685 | 1036

HT60-GB-5*|  50.70 8580 | 0609 | 1052

HT60-AL-1 | 5750 8700 | 0691 | 1066

HT60-AL-2 | 5825 8605 | 0700 | 1055 |#h% * AN PWMAEEEL
HT60-AL3 | 5485 8700 | 0659 | 1.066 o REBRE. FAREEL
HT60-AL-4* | 49.85 8955 | 0599 | 1.098 SO @D L
HT60-AL-5%|  46.45 8970 | 0558 | 1.100 wOFRY) RO 2mm B R
HT60-M-17 - 86.70 - 1.063
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@HpL22 B ARERE00mm 7 RLPL-22(HT80)

Te BTN s 2PL-12(HT80)
A
v | J.00 0 C 8

wEne 1 | o
T e e e , =28
ARED T CHALO &
300 75,75 7;5 75,.75,75 300
8§ B¥ (BHE
£ mE | (om) L
§841-0.7-10 | 2 | sS41 | 100 (4N EH>BRE (M)
$541-0.7-0.5 2 100 |RRAEBHAME)>TXIEN
$541-06-1.0 2 83 |RRENWME)=8lE I (XHRE)
$541-05-10 | 2 65 |RR R J1(MR)> RN S (X BER) |
HT60-05-10 | 2 |HT60 | 65 |RetRistJ7(W#8)> M i 1 (X )
HT600505 | 2 65 | MBEOKME>IVEdh

F -REBELAE: Yy KT IXMNEPHREE S 4m)
- W F1:4K. ) FM30(F10T)

M6 2XxGhHKELP#FHAK
R5 BEHEERE
_ e KR
Specimen
Pye| Py | Ps | PB | Fye | Fy | Fs |Fmax| u

$541-0.7-1.0-1 | 38.73 | 56.66 | 10532 | 63.15 | 5482 | 5967 | 6685 | 719 | 0402
$S41-0.7-1.0-2 | 3841 | 5637 | 10532 | 62.62 | 5535 | 60.15 | 6825 | 71.75 | 0410
§541-0.7-0.5-1 | 3832 | 5624 | 5266 | 6248 | 503 | 5894 | 5125 | 7125 | 0616
$541-0.7-0.5-2 | 3823 | 56.17 | 52.66 | 6234 | 5055 | 5935 | 5195 | 7045 | 0.624
S$841-0.6-1.0-1 | 2852 | 4644 | 10532 | 4649 445 47.97 - 54.85 -
SS41-06-1.0-2 | 2898 | 4691 [ 10532 | 4725 | 4475 | 49.02 55.45
$S41-0.5-1.0-1 | 19.01 | 36.95 | 10532 | 30.99 | 34.04 3835 -
SS41-05-1.0-2 | 1858 | 3649 | 10532 | 3030 | 353 38.57 -
HT60-0.5-1.0-1 | 46.28 | 89.58 | 105.65 | 52.99 | 65.1 - - 66.8
HT60-0.5-1.0-2 | 4644 | 89.68 | 105.65 | 53.19 | 6649 67.95 -
HT60-0.5-0.5-1 | 4601 | 89.31 | 52.82 | 52.68 538 | 5925 | 0.646
HT60-0.5-0.5-2 | 46.18 | 89.56 | 52.82 | 52.89 473 59.5 1 0.568

1.40 7 F/Py

§541-0.7-05

0.60 —
§541-06-1.0 b Fe
0.40 v Fye "
0.20 \\ v Ry
Y Fmax | & (mm)
0.00 4 ' + 4
0.00 20.00 30.00 40.00 50.00
7T WME-HUCREEK
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NI HEERABNLORELT 3D RINOMNEBRBIL 00K KX TERELD 5,
DREXBRBER. AAHOEBRETHENEELTOLNELOHEBL VRS, ZOBMBER AL +

BEOTXOWHDI/IRETH 3,
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BiIcHh VERUEREAFHEOMBEAR. A &KX, GBFHL. LHRLEE. 2L CHBBE) . I
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i 5
B: BRI F;Ejl(:l.lxﬂ.75xb0y)(0.25ﬂ(d-0.9382p)2) Py : #h S8R (K it /o
d: FrF Pye : R KA A
F:2lEME 6 HMER., U
Fmax : &KW ME p TR EH
Fs: +~OHE A EMYT., &MY
Fy : K E Amax : RAME O M
Fye : RIBMRERE Au : BB O
p:haltty¥F Ay : REK M TF
P, : Wit 5 b0, B (FIOT) it /3 (90kg/mm?)

Ps: 9 xXbHh

CER 2 FE12H 180 ZH)
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