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A New Joint for a Pipe-truss Bridge
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This paper deals with the development of a new joint for a pipe-truss bridge. In order to the joint of the
pipe-truss bridge is required to decrease the stress concentration. Three joint types, namely, “ diverged pipe
joint” , “ C-type cast joint” , and “ gusset joint” are numerically analysis and investigated stress concentration
mechanisms. As the result of the investigation, we propose “ cylindrical cast joint” that has the advantage of
the “ diverged pipe joint” and the “ C-type cast joint” . We concluded that the “ cylindrical cast joint” excelsin
cost performance, durability, and execution. Fatigue experiments were conducted in order to investigate the
fatigue durability of the  cylindrical cast joint” .
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Fig.2 Span and cross section of this pipe-truss bridge

Table 1 Joint structures

Model Merit Demerit
1) -Material +Manufac-
Diverged cost turable
pipe
joint - Spectacle -Execution
+Execution
@ A, cost
Gusset WW - Spectacle
- 7 -Manufac-
joint
turable
3 +Manufac-
3) turable -Material
C-type cost
cast joint +Execution
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Table 2 Boundary conditions

Chord axis force Diagonal axis force
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Table 3 Results of diverged pipe joint

Chord axis force Diagonal axis force

Maximum value
k=2.91 (27.6 kgf/mm?2)

N’

\ V4

Contour
(tension) <j E>
Maximum value
Kk=2.11 (21.5 kgf/mm2
S.C.F*
2.11 2.91
(k)
Cause Shape Shear stress

% Stress concentration factor
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Table 4 Results of gusset joint

Chord axis force Diagonal axis force

Maximum value
k=2.03 (19.2kgf/mm?)

Contour
(tension) <::| |:>
/Maxmum value
k=3.16 (32.3 kgf/mm?) EEEEEE
S.C.F*
3.16 2.03
(k)
Cause Edge of splice 2 Joint of splice

Table 5 Results of C-type cast joint

Chord axis force Diagonal axis force
Maximum value
k=2.17 (20.6 kgf/mm?2)
Contour
(tension) C:‘ [>
Maximum value
k=3.13 (32.0 kgf/mm?)
S.C.F*
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Cause Cover plate ¥ Shortage of cover plate
length
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Table 6 Cylindrical cast joint

Model

+ Hollow cast structure
+ Smooth shape

+ Grooved shape

+ Thickness of plates

Points

Table 7 Results of cylindrical cast joint

Chord axis force Diagonal axis force
Maximum value
V k=1.91 (18.1 kgf/mm?)
Contour
(tension) <j |:>
Maximum value
k=1.57 (16.0kgf/mm?)
S.C.F*
1.57 1.91
K
Cause Welded shape Welded shape
Table 8 Summary of FEM results
Diverged Gusset C-type Cylindrical
pipe joint joint cast joint cast joint
Chord axis 2.11 3.16 3.13 1.57
force
Diagonal 2.91 2.03 217 191
axis force
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Fig.3 Chord fatigue experiment
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Fig.4 Diagonal fatigue experiment

4.2 HEER
4.2.1 ZHOXKEME

WA S 97 RBR TTIX, C BB ERBRIA O T & AN
L, A TR RGN T, RN EAEL
o te, CRIBEERBRIKRICIE, WA ORME OFEE Ik
RN D DX HB LUV — FE RO 2 FENPEAE L, v
— X AL, FMEEZIH - CTUdfL BiF 247 o 7255 58,
DEENRE LIl DIZBE LD EHER SIS,

R #1957 RRBR TIE, S I, B KON C BB
RIS E AN, FIREFERE CILE/MNFAE L0
ST, XA TR O & FUIRME O T v FERBETIC
AU, CHIBEERE T, kR sliRRMoZEEEDb
IR CE RN E LR,

4.2.2 EHES

M 5y B R & Fig.5 12, R
R%& Fig.6 [ZZNZHURT, W& NelX, (L
TR SPEMWIMIEOK L2 ICE L L X0 ER

o7 IR
EHTY
E )

=

-19-

U L, — MEWNZBI LT, ERBEH LIRS
OWEMHE IR U E Uiz, Mg, sekiih g 538 <k
M ONHRIGTT, B SRR I, WE AR LT
WHRMTOARIG I TH D, KPERHODW s, R
DA U o To BRI ORERAE TR O EMRE D K L%
A, F, BHICIRE SRR E AR DA O COR L,

INDDORERE I D LM R Tl SA T
WA, A EREREE DR T FMNE <, R g 55
BClE, CAUghdik & A ERE O T FEMBR D,
Thbb, MEMRICE S 3R S R R
nTEY, Z0OZ LiX FEM T CH oIS NEFED
FERELEENIC—ET D,

10°

102

Diverged pipe joint(As weld) ~
C-type cast joint (Ground, Root)
C-type cast joit (Ground)
C-type cast joit(As weld)
Cylindrical cast joint(As weld)

<OPEO

Range of nominal stress A o (MPa)

10'

i i i
10* 10° 10° 107

Number of cycles Nf

Fig.5 Results of chord fatigue experiments
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Fig.6 Results of diagonal fatigue experiments
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Fig.7 Summary of fatigue experiments
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