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Fig.1 Prototype connections.
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Fig.2 Nomenclature of details.
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Fig.4 Definition of Omin and Gmax.

Fig.5 Axial stress distribution at the section near the faying surface in

Rib-plate due to the variation of joint length “7”.
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Parameters Value

1.0 ~ 5.0
0.15~ 0.35
0.10~ 0.25
1.10~ 1.30
0.11~ 0.33
0.31~ 0.78

B u &R m

HET B, F72, AEEZ->HEAO 2z FAOEAIE
EBSIEEIE, BURRAAE T, B, EER
ZREET, BELLORGTHETL . 2HREND /
NAOEEE (—RRiORERICEONLEN/ VAL
I ICBoNiBM/ VADEERBRETHRLIZL DD
SHE) 25 1.0X107" U R&ER B2 & ZPERDEMEE Lz,

4. EZESHR SO

(1) ~H&ES x—20%HR

MEXFE L FiENT A — 7 OEFA% Table 1 1277
§. D=20~80mm, L=100~400 mm, £ % #ftt
OHREZ1I0mm Pl EE LT, HHI LI ENTEES
RTAR-Y a v 58T XA - FOBEEED. LT
o THBIG/S/NT A — 5 OHEE» H15 5 h B~ ik
DOEGERFERAN T EGEEEE R LENEELH 0
BB, VT T — MIRN MER G IC & - TERS D %
RIBOT, V7T - b MREEEOHTERZ I
o SEREERTEY O 220 % BhREHROBEEIC
&0 1/16 (=0.0625) FT/NELFHIEDPHRIN
H5Z&ITisB. UL, V77 v — MRV MR
Ko TTvH—T L — b oBERED 2T Tz < dhd
LTI AHIEAEERBLT, 22TiE, 0012 FREL
T3,

(2) VITL—brREEERFEEHDH
EiEDERDBEITIE, WbY3 “TEHE PES
EICE L, KE2AIMAN M L OBEEERDORE» T
LOWAWETS 2. COREVEFHER LSBT 2
BOEELHMESTH 5.
EfnERTE, P8RV MIhB L ORETESY

IR LUTENENZIEPHES JCBREES UTER
TEN, UTTL— bOBEXEAE TN, BALOD
IEHEESTHITES &, EMENSMIRCESTT 5
ZEMHTE B, KFEICH Y HEMTEHH, AR
VA B LORECANIZE > TH—RIZSH L, #
BOEMSHFETROEMENOB L EHEIBEIIZ

“TZEM” 3EAhzWV. bbb, BEMEHS—RED
HIHDICRBELES 2> TV AEAERT, S0
EXOBARDERRE L NI NE “TIER” E Lz
VS EROEAOEF 2B ARICHRET 5.

ZOkH RS, KFHTIE, BERMELSHO “—
B 2BEEREI2ROBEED— LEZX, #FE
I GEWVESEME O RSB S LENC—KETH B
CRITTIENTELEEGREIILOVT, BIBEEERE
Bb LUOEBRKRICL ETNTHRETT 5.

IENFHD—REZ AERT 5 HOEKE LTERAT
TEND ¢gZ2EBAT S,

q:(ﬁi>~1 ............................................ (1)

Omax
Ooin B & U Opax B Figd KRT EHI2Y) 77 L— b
Trh—T V- MIOKEERL» LEE s ONED) T
L — MENCAE U T OB ARV MlTF R OIS OR/IME &
BAEZEL, 5IERZE, THzALT S, ZITOIG
HEERERESH T A2 EERNIOFSETH 5. (1)
TR LDV TV —- b7 v A -7 b= &0
FHZY 50, tiFe— 2 v M2 a/L=1TEIFNET
50T, “—KX” OBRHRIEBRHORHETHT-T
FnEEx3, 251C,

5 RN MARORISHE R THDLERET.

Fig.5 (a) (b) IZ, Model-A DELGERIZ OV T r %
1~-5ofEcEbsg {0 77—ty F
T — FDOSERIC BT B g BERT. OBEOEIE
FHETIE, V77— MERORRB2EBERRRL
B OEEIZE LTV, WRIKT YA -7 L —b

]

117




EHENL FBEEED - B oEROBESMEE AN FEBIKOVT /K - BE - B

j wx|E
e, L

1000

tRIB=10 or 25mm

Structural steel:SM41(JIS G3106)
Bolt:steel rod(F10T grade,M20)
Nut:F35(JIS B1186)
Washer:F10(JIS B1186)
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Fig.6 Test specimen.

EIZBA4 %/85 4 — % p»50.15 & 0.35 DBAERL,
V77— NEIZET 235 X —71%, (a) RIZHWNT
Fe=1/9, w=0.1, (b) KITBNTIX$=1/3, w=
0.25 TCH 5.

Fig.6 IR 3 HBREYY 12 L2 EAE & O BT Figs
FRIZRULT. Zhod ¢ B &V o BERITRI N2 E
E—BLTHY, n=0.25, r=2.25TH5%5. V7L —
Fo#FEEEEOMET, V7L — M 14D 350
LS5BIRTcood#20E (1RRB3RE2—HD
F—Yhblsd) L, FA6EHEAGHIKBELT
(Cun/Omax) 2ROz, HBIRLEZ 7Oy FIZER
BIRTDAHD) T L — D (Cun/0mx) DOEEHE
Mokt g THB.

r& 2k 0KRELLL, BANESIREKE<<T B L,
0.2BETH -7z ¢ 13 0 ITHEHIINITED &, MFEmIAH
TORHDTHEO—RREITFE L EEbh 55 ICIER
5. HEELMPEML EBRWHEY T, LdhRo s
B 2IEVERBRKE V. b & bEE D DERY
T, r=2TH HAEME (Fig6) &, WEF=0.9B,
% 200 FHEEHF LT HEEEIRD dhaho i

—F, rZ 2L 0NELTBE qIARBUICKEL 55,
rEPXLTOL I EEF, WHWAERDOIERED
JBILEEBRL, TI/ERIKERST 2MENIENTL
LR, EfoEROFE>KEsREFFOo—
DEbhdIEER3. ZOLD2BENIL, BOE
ADOEFREZEDPTIDITIE r22 55 ENFE L.
(3) EASMEIOFTLICES LS FIFN FEiH

BAiE BRI <, F BT L THFR AL B
PEE 3 MBSO EXOFIA NV rEINFER « (BE
—AR) NEDBIRICH T B RN FEHOBRE) 1, kR
TRDE\D T EEBITRU Y.

Table2 o obtained by calculations.

Model r{ aren| ans | @O/ ®| Cr
@

i) 2] 0.043]0.04¢ 0.95 1. 37
¢=1/9 3| 0.049|0.047 0.96 1.25
w=10.1 4| 0.05210.051 0.98 1.18
7 =0.25 5| 0.0550.054 0.98 1.18

ii) 2| 0.026|0.025 0.96% 1. 37
¢=1/3 3| 0.030]0.029 0.97 1.2%
w=0.25 4| 0.032]0.031 0.97 i.18
7 =0.2§ 5| 0.0340.033 0.97 1.18

EpOBRKTHYY, KupB £ Kporr 3EFNFNES
BRI & AR MERIMET & 5.

Table2 1, i) ¢=1/9, w=0.1, 7=0.25, i) ¢
:ﬂm,wwaan=a%@2ﬁﬁ@%ﬁﬁmomfr
%2~5& LT, ANV FEH{FRE%E FEM @irs &
UR (3) Wk->TEHUERTHS. FEM I
L ANIAN FENREE apn (22 TRINERD
BERETS), R (3) KL% ans &9 5.

Z OB TR % DAORE TRINA IV Ml &
B (3) THET S LN TES. AV b h
B r B AREL BB EENP TS ZHBINT HERICH
%.

5. AL kRIS

(1) EREFN

FRFTICHA W2 E T VDR ST % — F ffi% Table 3 12
RY. 7z, BESEE FigTIiIRd. AV MzEET
ETNALL Iz

(2) EEHOER

a) EAHOMEE

FIE F=0.9B, DEAHICT L% Fig.8 1R 3 a A, b
DOENE (u.) %, Fig.9 (a) (b) IZ/R. Heh3,
MER UBRED—BIROEME (u,) TERIITLLEER
MTHO, WL A -5 gTHB. aml&bEITE
WT, wc/upy 1 £V HNENFEITITE DEESERIT—
BiR&EY bEORIEZE>ERET LN TES.
aBmIC BB u/us 13, gHEFILTFTRLEEFN
WBNWT 1T RO/NEL, BEEOZORIZHE T R
3, —HIROFN LV BREV. afTE, gstoss
SA—F & gru/u, BRI KRE BEEES 2 LN,
bEIZBI B u/up 1, gH50.5DBHIINTA—F
HOBERIZE S 0.8~0.9BETH B, g
IEL T TS S, g=0.75 T ue/tt; 1355 2 — %
HEOBEHIZESTFIFT1I THDEALTIENTSE,
g20.75 ThhiE, EEED b RISH T AR, B
EHOEN—PIROEZNEREEEL EIZ/ 5. 38bE,
£20.75 THNE, TS BEEOEAYOMRIEX
BHMOshE b KTHHERLTIENTED. g

1 .........................
o ) Cok (3)
Ksour
T, GrWEAIRBRMEBLRET, ST A-Fr
L



+AELHE No. 437,/ 1-17, pp.115~-123, 1991.10

Table 3 Designation of the models by dimension parameters.

Analysis models

Names P s r 7 £ g f

B-®- 50 0. 50 0. 250

-15 | 0.1 |o.111 [2.0 j0.25]0.8125| 0.75 0.167

-100 1.00 0.125
sves Lo L2s g 0100

B-@- 50 0.50 0. 250

-75 | 0.1 [o0.250 |2.0 {o0.25]|0.3125] 0.75 0.167

-100 1.00 0. 125
JUE-7 ¥ 3300 IO ISR SN N RN W % 2 250 0.100__

B-@- 50 0..50 0.250

-75 | 0.1 fo.111 |2.0 [0.35]|0.3125( 0.75 0.167

-100 1.00 0.125
SO ¢ 2 SO0 {SRION [N SRR SRR RS B 7% 2: I8 0,100

B-@- 50 0. 50 0.250

-5 | 0.2 [o0.222 |2.0 [o0.25]0.6250 0.75 0.167

-100 1.00 0.125
ot Lo hLes 0100

B-®- 50 0.50 0. 250

- 75 10.0625|0.0694{2.0 |0.25]0.1958 [ 0.75 0.167

-100 1.00 0.125
JO-J 1200 O RN RN R R W o+ I 0,100 _

B-®- 50 0.50 0. 167

-75 [ 0.1 Jo.111 [8.0 [0.25]0.81257] 0.75 0. 111

-100 1.00 0.083

B-O- 50 0. 50 0.125

-75 | 0.1 jo.111 4.0 [0.25}0.8125{ 0.75 0.083

-100 1.00 0.063
s for 2 200 N IOUORUN R IR AU N 73 2% S 0.050 .

B-®- 50 0. 50 0. 083

-5 | 0.1 [o.111 |6.0 [0.25]|0.3125( 0.75 0. 056

-100 1.00 0.042

B-®- 15 0.75 0.083

-100 | 0.1 Jo.111 [2.0 |0.25]0.8125| 1.00 0.063

®- 15 0.75 0.333

-100 1.00 0. 250

Fig.7 Element division for analyses of Model-B.
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Fig.8 Designation of the point “a” and “b”.
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Fig.9 Nondimensionalized axial elongation of Member-plate
“su./u,” due to external force F=0.9 Bo.
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Fig.10 Relationships between parameter “r” and “u./u,” at
point “b”.
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te/Up

f=tenn/W

Fig.11 Relationships between parameter “f” and “u./u,”.
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(b) subjected to Bo
and F=0.9Bo.

Fig.12 Displacement of Member plate (B-1-100).

Fig.13 Displacement of End-plate (B-D-100).
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Fig.14 Relationships between “g” and “use,/w”.
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(a) subjected to Bo.
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(b) subjected to Bo
and F=0.9Bo.

Fig.15 Principal stress in Member-plate (B-@D-100).
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Fig.16 Contact pressure distributions between faying surfaces.
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Table4 Additional bolt axial force obtained by FEM and by
the spring-model.

Analysis (BaiF=0.980) /Bo )
Models FEM s (3) | [EM e (3)
B-D- 50 0.024 0.025 0. 96

- 15 0.020 0.020 1.00
-100 0.019 0.017 1.12

V1 0.018. | 0,014 | 129

B-®- 50 0. 027 0.028 0.96

- 15 0.028 0.022 1.05

-100 0.021 0.018 1.17
coctzs | oooan | oeois |10 -

B-®- 50 0.025 9027 0. 93
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BOLT LENGTH AND HOLE ALIGNMENT IN LONG-BOLT TENSION-TYPE
. CONNECTIONS

Takeo NISHIWAKI, Mitsutoshi KURODA and Nobutoshi MASUDA

Appropriate length and interval of bolts in the long bolt tension-type connections are
investigated by parametric finite element analyses. Both length and interval of bolts do
not only significantly affect the connection behaviours, but are very important factors
on the design of the connections. The recommendations of the length of the connection
and the interval of bolts are provided by the values of nondimensional geometric para-

meters.
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