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BOLT AXIAL FORCE OF TENSION-TYPE CONNECTION BY LONG BOLTS
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Tension-type connections by long bolts are not commonly used
for bridge constructions in Japan now, and the behaviours of
these type connections had not systematically been studied.
The purpose of this paper is to provide fundamental
behaviours of this type connection by experimental study,
egspecially about the bolt axial force. The relation between
the bolt axial force and contact surface conditions were
studied. And, cyclic loading tests whose maximum cyclic
number was two millions and relaxation tests were carried
out.
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Specimens (min {KN) {Rmax, u m) (g m) conditions
b, BAEEBREATFLT,M0TH CNS-87 10 143.0 - = No-contactfacd
D-N5-87 25 143.0 - - No-contactface
WHBERTWARIETH S, REBIAD S C-60-87 10 143.0 59 64 Finished
C-45-85 10 143.0 46 87 Finished
S NG > b /K- C-20-85 10 143.0 22 33 Finished
HMi%Table 1iz/Rd. C-NS-87TH L UD D-65-87 25 143.0 66 76 | Finished
- A % k3 . D-30-85 25 143.0 28 76 Finished
NS-8THBAEEH 2 ZVHBRHETSHD, D-20-85 25 143.0 20 35 Finished
N 3 o, A, = C-NF-87 10 143.0 - 778 Not-finished
m FyFELIOORD ?% = %B ZE TN D-NE-87 25 143.0 - 547 Not—fini:hed
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Fig.9 Measurement points for flatness
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—a+bx+cx? 3 Table 4 Regression analysis of relationsf.xip between
Y ® F/Bo and B/Bo by quadratic equation

22T, y=B/Bo, x=F/Bo load {Specimens | F/Bo(%)| a b o {lex®/ (bxrox?)
Range (x) (%)

Table 40>, Btifl (1 ox*/Coxex) | W |omor | oonoss | 5003|1000 |0.003 010001 | 10
EBEAEAL R EmEAmEO 2 xR 17| S0 | B0 (10000 0048 |00e0s | 10
AR D 5 N Y F — Y &R bear | 504 |100.0 0008 |0.0000| 0
LTWwa. 2Oy AE <% 51D THM Da0as | 510 |100.0 |0l02s [o.0001 | 15
BAED K& L EES R, WYy FELO bror | o2 1000 | oloss |oioo0r | 7
0 %DEEHEE F AL L 7= NSHER 5 13 0 Shoss | 3.9 |1o50|0i00s |om0002| 3
ERL, OEINT L2 BRERE S LUNEBE |77 | Cooay | soi0 |100.1 |o.008 00009 | a4
BRI EREEERL, TOREINEDE Neer | %078 1100:0 (01005 [070006 | o
SHAENEWR B, Fig. 16IHE - H b b bsoee | s1s |01 |60 00003 | 62
0TS - BMRBEEO -FITHS. BEOE bavar | 5.3 |100:0 | 00m8 |0.0008 | 21
FERN P A ORI OMIZMNEY S5 2 L

Bhnz. v g

PRI U 72 SRBIA O RE b OISRk D2 5y 00 _
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D, ONSHE L HEOERERANRE o Tuse s & ol b ciulo NS |
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HEEMICL > TEMRKENETT 222 %a) Fig.16 Relationship of external force versus
» bolt strain and gap between end-plates
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LZkiz, ThAMEbLOATWR2I0LE D Table 5 Coefficient ’'b’ from Table 4
and ¢ by analyses
n 2. Specimens Experiment a by analyses
Y Secant at
in x590% in|Spring M.| FEM
. Table 4] Table 4
c ) B M InE IR C-NG-B7 o012 1003 0.056 0.043
C-20-85 0.043 | 0.055
Table 5 & 2%]1cF /Bo=0~50% C15-85 0.046 | 0.056
. C-60-87 0.043 | 0.062
BT AR D OfE, FE35IcTable 4D % L c-nr-87 _ o086 [o0.100_ | ___ | o
) ) D-NS-87 0.028" ] 0.029 0.035 0.026
REFROREERAWEEXOEICBIT 5 D-20-85 0.036 | 0.054
o D-30-85 0.028 | 0.045
BB, BATIINZEFNICL S a DI, D-65-87 0.032 | 0.046
D-NF-87 0.069 | 0.078
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