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<Abstract>

structures

bending, shear,

composite stress and

This study is to develop the structure analysis and optimization algorithm of the
strut supported temporary structure for underground constructions.
algorithm performs the analysis and the optimization of each strut, wale, and H
separately. The design variables
optimization consist of the cross-—sections of temporary structures such as strut,
wale, and H pile and the solution of the nonlinear programming is searched using
for the method of successive unconstranint minimization technique. The weight of
the structure is used for the object function of nonlinear programming. the
constraints are derived from the specification of the temporary structures as
compressive axial,
structural analysis is performed based on the elastoplastic beam theory.
developed program can be used to evaluate the applicability, convergence, and
effectiveness of the temporary structures.
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of nonlinear
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Fig. 1. Structure model of elastic-plastic method.
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Fig. 2. Section diagram of temporary structure.
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Table 1. Section property of temporary structure

=5 H-250%250x9x14
A, 92.18 c¢m?
I, 10800 c¢m*
HA T Z, 867 cm®
A, 19.98 c¢m?
W 0.07 t/m
E 21000000 kg/cm®
5 H-298x299x9x14
A, 110.80 cm?
I, 18300 cm?
GRS Zy 1270 cm?
A, 243 cm?
W 0.09 t/m
E 21000000 kg /cm®
AA L& H g B9 5 0m
A
=5 H-298x299x9x14
A, 110.80 cm?
I, 18800 c¢m?
] g Z. 1270 c¢m?
A, 24.3 cm?
W, 0.09 t/m
E 21000000 kg/cm?

Table 2. Depth and type of soil

EZWE o] (m) EZER
1 3.95 BEA}
2 5.85 Z 3ot
3 8.1 A
4 10.4 BE
5 10.9 Nikls
6 11.2 s
7 12.1 2Ry
8 30.0 ZA s

A

A
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[22A] - strut 1(depth : 3.07m)

Fig. 3. Displacement & Shear & Moment of step 2.

[4tA] - strut 2(depth : 6.57m)

Fig. 4. Displacement & Shear & Moment of step 4

[6€tA] - strut 4(depth : 11.57m)

Fig. 5. Displacement & Shear & Moment of step 6
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[82A] - strut 6(depth : 16.57m)

Fig. 6. Displacement & Shear & Moment of step 8.

[122 A1 - strut 7(depth : 23.57m)

Fig. 7. Displacement & Shear & Moment of step 12.
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852 Fig. 8% #t}.
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|
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| Structure Analysis

|

iter = iter + 1 ‘ | Determine Field Section

|

For | =1, NELE
H-PILE Optization

I

| CALL RESTRAINT

|

Total OBJ = TOTAL OBJ +
oBJ

Total OBJ
has converged

Yes

| sSTOP

END

Fig. 8. Flowchart of optimal desing.
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Fig. 10. Optimum design modeling of temporary
structure
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Table 4. Optimum design result of soldier pile
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o] = Z o) 4] 9 tl:]H’ o) =) W E= ES plg== 4 H250x250%9%14 | 7370.9

91aﬂ%ﬁ<4%ﬂtﬂﬂaﬁf1?%ﬁﬁ 5 | A s | 2 | H2B0x250x9x1d

e 3 H250x250x9%14
of H71AQ1 A kA &2 Table 32 2t} il
el F7HA]l Al Fed 21 1 H248x249x8x13
2 2 pig== 4 H248%249x8%x13 | 6663.33
Table 3. Additive constraints 9 7 Z7 2 H244x252x11x11
z8 H 9 == 3 H244%252x11x11
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Table 5. Optimum design result of strut Table 6. Optimum design result of wale
Total Total
A1) | Member | member . O,a A< | Member | member . oia
[REs Group D Section Weight - Group D Section Weight
°n (kg/m) °n (kg/m)
1 H298x299x9x14 1,8 H298%x299x9x14
2 H298x299x9x14 2,9 H298x299x9x14
3 H298x299x9x14 3,10 H298x299x9x14

= 14067.9 71& 609.0

1=h") 4 H298%299x9x14 2 4,11 H298x299x9x14

aA | an |

5 H298x299x9x14 5,12 H298x299x9x14

6 H298x299x9x14 6,13 H298%x299x9x14

7 H298x299x9x14 7,14 H298%x299x9x14

1 H248%249x8%13 1,8 H244x252x11x11

2 H250%250%9x%14 2,9 H298x201x9x14

3 H250x255%14x14 3,10 H250x250%9%14
A 12919.8 eS| _ 535.6

] HE K 4 H250x255x14x14 : ul 4,11 H250x255x14x14 °

A7 AA

5 H294x302x12x12 5,12 H250%255%x14x14

6 H294x302x12x12 6,13 H294x302x12x12

7 H298x299x9x14 7,14 H298%299x12x12
22000 1000

q

20000 4 900 A
g 18000 - g 800
§ 16000 - § 700 -

14000 - 600 -

12919.8kg 535.6kg
12000 T T T 500 T T T
0 2 4 6 8 0 2 4 6 8

Number of Iteration Number of Iteration

Fig. 12. History of objective function of strut. Fig. 13. History of objective function of wale.
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