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Design Process of Fixing Pipe in Guide Pipe—Anchor System for Cable-Stayed Bridge
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Abstract

These days, many cable—stayed bridges were constructed in accordance with the trend in Korea. At the moment,
construction technology of cable—stayed bridges has been remarkably developed but design technology still relies upon
foreign technology very much. The cable anchor system that is one of key technologies of cable—stayed bridge brings
powerful cable tension to produce local stress concentration and to disturb stress seriously, so for safety must be
designed by a local detailed analysis is required. But without a clear design standard or design theory relying on F.E.M,
and engineers don’t understand theoretical basic mechanism of cable anchor system. As a result, engineers can be lose
their judgement. Accordingly, this study examined theoretical design flow of fixing pipe in guide pipe—anchor system and
additional considerations, in accordance with design standards at home and abroad to keep them in order and to suggest
supplementary design flow.

Keywords : Cable—stayed bridge, Guide pipe—anchor system, Fixing pipe, Theoretical design process
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Fig. 6 Shear stress due to cable tensile force
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Table 1 Inner diameter standards of cable anchor system (mm)

Table 2 Design of fixing pipe thickness in domestic

Target bridge Yeongheung Wando Incheon

26, 28, 30, 32, 34,
36, 38, 40, 44

Thickness of fixing

. 30, 32 30, 32, 34
pipe (mm)

Formwork Tube
Max Strand | Inner Thickness of | . Inner Thickness of
dlgmeter of fixed end d@meter of live end
fixed end live end
12 177.8 6.3 219.1 6.3
19 219.1 6.3 244.5 6.3
27 244.5 6.3 298.5 8
31 244.5 6.3 298.5 8
37 273 6.3 323.9 8
48 323.9 8 368 8
55 323.9 8 368 8
61 355.6 8.8 406.4 8.8
75 368 8.8 445 10
91 419 10 482.6 11
109 431.8 10 530 125
127 457.2 10 558.8 12,5
169 530 125 635 125
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Fig. 8 Lateral load to the axis of fixing pipe
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Table 4 Major specifications of the fixing pipe

Cable No. Cl1 C2 C4 c8 Cc 10
Design force (ton) |580(506) | 506 274 274 232
Degree (Deg) 26.22 27.83 32.42 56.87 45.42

Inner diameter (mm) | 464 464 370 370 322

Inner diameter (mm) 400 400 310 310 262

Thickness (mm) 32 32 30 30 30

Length (mm) 4537.5 | 4276.9 | 3686.6 | 2296.9 | 2951.5

Table 5 Determining the initial thickness of the fixing pipe

Bridge type 3 span continuous steel cable—stayed bridge
Span, width 460m (110m+240m+110m), 17.6m
Steel girder Trapezoindal 3cell steel deck
Pylon Diamond—shaped steel pylon (77.4m)
Cable 2—plane array (total 64ea), Semi—Harp Type
Design method Allowable stress method(DB—24, DL—24)

460.000
110.000 ) 240.000 ) 110.000

T = T

1 =

| H.H.W.L=4.528m g] i ﬂ
o

g

Fig. 10 Longitudinal cross—section of the bridge
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Cable No. c1 | c2 | ca4 | cs|ci
Design force (ton)  |4961.50|4961.50 | 2687.57 | 2687.57 | 2273.93
Outer web stress | 10 1o | 6105 | 97.06 | 69.38 | 75.23

(MPa)
Degree of fixing pipe | o5 | o783 | 3949 | 5687 | 4542
(Deg)
Thickness of outer . .

wob, () 14 14 14 12 12

Diameter limit of fixing| ‘ga5 o | 6378 | 5992 | 3880 | 498.2

pipe (mm)

Standard inner
diameter at live end 368 368 298.5 298.5 298.5
(mm)
Allowable stress
M) 210 | 210 | 210 | 210 | 210

Table 6 Major specifications of fixing pipe due to the suggestion

Cable No. C1 c2 C4 C8 C 10

Inner diameter (mm) 418.0 | 422.0 | 340.5 | 334.5 | 330.5

Outer diameter (mm) | 368.0 | 368.0 | 298.5 | 2985 | 2985

Thickness (mm) 25 27 21 18 16




Table 7 Results of fixing pipe design due to the suggestion

Table 9 Comparison composite stress review of the fixing pipe

Cable No. Cl | C2 ] C4 | C8 |CI10]| limit

Cable No. Cl1 C2 C4 c8 | C10

Compressive stress

160.74|148.08|127.50|150.16|143.84| —
due to cable force

Existing composite stress

0.5865 | 0.7267 | 0.5113 | 0.3689 | 0.3784
factor

Compressive stress
due to main girder 8.30 | 24.76 | 46.11 | 13.82 | 27.80 -
action

composite stress factor

through proposed method 0.6893 | 0.7172 | 0.7081 | 0.6915 | 0.7273

Superpositon of

. 169.04(172.84(173.61|163.98|171.64| 210
compressive stress

limit of composite stress 1.9 1.2 1.9 1.2 12

Shear stress of fixing

. 24.40 | 23.94 | 18.85 | 34.31 | 29.21 | 120
pipe

Combined stress check [0.6893]0.7172(0.7081|0.6915|0.7273| 1.2

Load in the direction
normal to the fixing | 5.02 | 4.63 | 3.98 | 4.69 | 450 | 120
pipe (shear)

Load in the direction
normal to the fixing | 78.36 | 67.96 | 62.23 | 45.76 | 49.50 | 210
pipe (bending)

Allowable cold bending| 7.36 | 6.81 | 7.11 | 8.29 | 9.33

ol

Table 8 Comparison thickness of the fixing pipe

Cable No. C1 C2 C4 c8 | C10
Target bridge (mm) 32 32 30 30 30
Proposed method (mm) 25 27 21 18 16
Reduction ratio (%) 22 16 30 40 47
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Fig. 11 Comparison thickness of the fixing pipe
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