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Synopsis :

In jointing large diameter deformed bar at construction site, it is particularly important
to judge the most appropriate method in accordance with the practical condition. In
order to satisfy this requirement, load-elongation curves and fatigue stress ranges at
two million cycles have been measured not only on a conventional gas but welded joint
but also on such recently developed mechanical joints as Grip Joint, TS-type Sleeve
Joint and Cad Weld splice. Some available data for design specification were obtained

from these measurements.
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In jointing large diameter deformed bar at construction site, it is particulary important to judge the

most appropriate method in accordance with the practical condition.

In order to satisy this requirement, load-elongation curves and fatigue stress ranges at two million

cycles have been measured not only on a conventicnal gas butt welded joint but also on such

recently developed mechanical joints as Grip Joint, TS-type Sleeve Joint and Cad Weld splice.

Some available data for design specification were obtained from these measurements.
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Fig. 3 Equipment for Cad Weld splice

Table 1 Dimension of RIVER CON D351

Nominal size

Desig- Unit e

at‘E weight Dia ‘ Cross | pep ’;’ :

nation — reg/m) (mm.) sectional earne er
., area(cm®} | m)

D51 | 15.9 50.8 | 20.27 16.0

% : Standard value for average spacing
** « Standard value for the sum of gap

Lug l Lug height Gap of
spacing* T T L. lug**
. Min. : Max.
(mm) (mm) (mm) (mm)
- I - T
15.9 2.9 i 5.0 14. 4
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Table 2 Dimension of tested sleeves
: ‘ i Qutside , Wall )
Type Test | Notation i diameter i thickness L(E:Egmtél
L ‘ 7 {mm} : {mm} ] _
Grip Joint Cyclic loading | STKMISA 85.5 | 15.5 125,200,250
# Creep ! // 1 ” 250
TS-type Sleeve Joint Tensile ‘ 7 89.1 14.0 270
Cad Weld splice p | STKMI3C 65,5 12.7 230
: 7 ] 14.2 ) 230
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Table 3 Cyclic loading and successive tensile test results of Grip Joint

‘ Cyclic loading test

I Tensile test

No. Sleeve length Number of | Elongation Fracture load ‘ Remark
(mm) cycles | 4! (mm) | 49

1 125 450 ‘ 0.083 ! 107.0 Slip out
2 ” 350 0. 030 109.0 Parent bar
3 200 500 0.054 109.0 #

4 #” ” 0.049 109. 4 7

5 250 ” 0. 004 109.8 #

6 7 ” 0.030 1099 ”

7 — 500 — 109,8 —

8 — ]

Gauge length /=300mm

—- 111.9 —

95 --
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Table 4 Creep test results of Grip Jomt
e S - ol e
Gauge ’ . 5 (mm 8, (mm ' 5*047: (mm
Ne length I‘gfd ‘ T(‘:)le I ) - o __) e ’_l _
EENCE 1y be a4 a i
1 6.6 | 70 ‘ o | 1.660 } | 0.4 | 1.546
; » 1100 1603 | o0.0m | 4 - 0 ° 1.579  0.033
: " 2 1.695 0.035 | 0.115 | 0.001 b 580 . 0.034
2 w011 | 56 | 0 0.354 | | 0.087 | | 0.267 |
| p C 100 0. 364 ‘ 0.010 | 0.086 ; —0.00L , 0.278 . o.on
\ p ' 261 0. 362 0.008 | 0.087 0 " 0.275 | 0.008
3 299.5 42 o | o026 | L 0.063 | | 0.193
” 96 0.268 © 0.012 | 0.060 ‘ ~0.003 | 0.208 \ 0.015
I, : Sleeve length (262mm) dli. 41, : Elongation of sleeve or gauge Iength
I, : Gauge length d,, 8; : Creep of sleeve or gauge length
No. 1 #2% Table 5 o4, ARBITIEAY -7 b
DM OB URMNE Lisho il Ui—a
E | Load(t) v DS1ITE A ¥ — 7 EA 2T0mm 3§y e
PO gg ! S TH LT LR RE LK, L, AV~
g 002 " arent bar—or- % i2 DETILELE 5 600kg fom? Wk LTIk A9.6%
S o T, MO 1IN D Lo e E s
0.1 //_,,,_z‘nf,r.u—_-xf;a_».—_w N2 st B, S RESATMECIE L A )~ TR
L e T Parent bar No3 KR ETE TR S ThD o T EHR B
e R W, FrL, JIBT 5 BHRIRO SR AT C
L 5 10 50 200300
e (b} ’ %5 B, FEHA TSI & 7

Fig. 6 Time-creep curves for Grip Joint and 2 Ah,

a parent bar

Table 5 Tensile test results of TS- type Sleeve ]omt

! D:mensmn of sleeve 1
. o o Tinax R K
No. ‘ I I, Al B b (kg/mm , emar
mmy | (mm) | (% | (m) | (mm) |
[ ’ I - ; 7
I & 298 o6 | sz | s ‘ 50 . Parent bar
!
2 ” 296 ' 8.8 84,8  78.6 p P
3 # 298 9.6 i 847 ” . # ”
4 1 296 3.8 84.9 78.3 ” #
5 . 7 “ 85.3 78.7 ” »”
dN={L-10/0 i, L Sleeve length before and after squeezing
Pressure force : 600kg/cm®
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Table 6 Results of fatigue test for gas butt welded joint

7 717:(7)21(1 (t)m Streqs (kg/mm )

L Towpe G ® e

Piinx } Piin i Juinx | Tmin ‘(”“mx: Umin)j (%104 __7 .
69.5 1.1 34 2 32 GB! 2.3 Contact to rib
61.3 # 30 # 28 ” 2 3.7 4
57.2 " s 26 P 3.6 "
53.1 # 26 # 24 w4 9.2 ”
44.9 7 22 7 20 7 5 23 #

# ” o #” ” v 6 20 4
40.8 ” 20 o 18 i 32 4
36.7 o 18 #r 16 7 8 30 ]

2.7 ” 16 7 14 9 80 #

Vi ” " . # “ w10 111 4
30.6 7 15 » 13 w11 =230 No failure
28.6 o 14 #” 12 v 12 =220 ”

o

24.5 # 12 7 10 ”

P
vV
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42 BAEBERRLEE
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422 AFEIzILEXRTTAR
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Table 7 &, % n u_w Fig. 8 it

Phote. 3 Typical fracture surface of gas butt

T IRz 2 T D TR A R AT, welded joint
10
'E 30:', Lower stress 20kg mm”
oy
E: log, - 2463 0.2210 log,
L{ ..
g 2
;: ® Failure
z O Nu failure 13.0 kg mm?
7 s
1ol el e el AL £ e e b 1Ll A
U [ UK 3.0
Number of exeles o failure N,
Fig. 7 S-N curve for gas butt welded joint
Table 7 Fatlgue test results for Cad Weld spllce and Grip Joint
= Grip ]omt T
Stress (kg/mm ) Cad We[d sphce o ¢ [ =250mm, P| 750kg /em?
) T Tecst pleCE Cycles to Test piece. Cycles to
Fmnx o @min {am: l\—u,m.“) notation ' failure (x 10‘) Remark notation  failure (x10%) Remark
— I S . . . - e
34.0 ! 2.0 | 32.0 ‘ : - GJ259 4.0 iMachinegrip
30.0 P 28.0 | CW308 | 7.0 ‘ Sleeve center  #» 258 | 10.4 ; "
26.0 # 240 | » 257 16.0 | #
22.0 v 20.0 CW306 4.8 | Sleeve center! ~ 256 37.0 ! P.BEC
20.0 # 0 18.0 % 305 | 29.4 " PBEC | » 255 54.1 P
18.0 } ” ' 16.0 # 304 79.0 Sleeve center! » 254 163.5 : ”
16.0 v 180w 303 4.8 ; # ! '
14.0 s 1200w 302 97.4 v . GIs2 200, 0 No failure

! : Sleeve length Fr 1 Pressure force
P.B.E.C: Parent bar affected by connections
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Photo. 5 Fracture surface of Grip Jeint
(GJ254)
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Fig. 12 Displacement amplitude of Grip Joint
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Table 8 Eatlgue test results for TS-type Sleeve Jmnt

[=270mm, P|

Stress (kg/mm?*) {=250mm, Pr= TSOkg/cm- 400kg/(:m
das om0 I(?ts.;t?olzce f(ﬁ%?;(tf 104y ~ Remark If:attfgice fiﬂﬂﬁ&?m*) Remark
3.0 . 20 | 32,0 TS259 6.2 PBEC :
30.0 # 28.0 v 258 9.5 u TS278 8.7 ‘Machine grip
26.0 ” 24.0 w257 13.8 » » 277 17.4 | PBEC
2.0 . w 20,0 » 256 48.7 P v 276 43.9 | p
20,0 # 18.0 »# 255 77.8 Machine grip )
18.0 . » 16.0 » 954 139.1 PBEC TS274 83.0 PB.EC
6.0 | # 14.0 v 253 >210.0 No failure v 273 157.7 p
14.0 7 12.0 2 Sleeve center

72 419.7
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