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Abstract :

This paper presents a new strengthening method of underground box structures against seismic loads for anti-seismic capacity

improvement. A threaded steel member with pressure devices(so called 'I-bracing pressure system') is used to improve seismic capacity of the
RC box structure. The I-bracing pressure system is fixed the corner of opening after chemical anchor was installed by drilling hole on the box
structure. The structural performance was evaluated analytically. Two bracing types of strengthening methods were used; conventional
bracing method and improved I-bracing pressure system. For the performance evaluation, seismic analyses were performed on moment and
shear resisting structures with and without I-bracing pressure system. Numerical results confirmed that the proposed I-bracing pressure
system can enhance the seismic capacity of the underground RC box structures.

Key Words : underground box structures, anti-seismic capacity, bracing strength
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Table 1. Results of analysis,
Section force(unit: kN - m)
Division The Serviceability limit state The No collapse requirement Design force Note
Case 1 Case 2 Case 3 Case 4 Case 1 Case 2 Case 3 Case 4

) Moment 404.96 401.73 283.59 386.67 122.82 105.18 84.43 102.31 987.40 OK.
Section Shear 324.05 326.78 120.61 319.90 318.05 237.32 128.23 233.21 541.61 OK.

) Moment 432.34 431.92 250.13 432.08 103.97 106.01 4331 106.06 823.59 OK.
Section2 Shear 397.77 395.28 395.96 388.21 320.56 319.77 319.70 315.74 443.14 O.K.
Section3 Moment 754.83 705.85 635.84 596.04 176.26 157.83 143.09 137.06 823.59 OK.

Shear 637.15 553.36 432.19 409.27 501.82 409.19 33147 327.38 443.14 C.1,2 N.G.
Sectiond Moment 896.80 844.11 765.53 737.15 217.75 197.62 181.10 177.42 1151.21 OK.

Shear 575.85 468.43 321.65 263.99 431.69 315.79 221.23 199.74 640.09 OK.
Sections Moment 413.77 406.79 303.58 40438 114.97 100.83 81.21 100.35 987.40 OK.

Shear 299.67 307.34 110.99 367.30 293.67 232.46 120.13 267.59 541.61 OK.

. Moment 381.53 361.87 285.45 325.02 107.61 92.48 78.11 85.29 823.59 OK.
Sectiond Shear 449.64 412.24 237.03 347.90 353.95 273.51 155.87 235.73 443.14 C.I NG.
Section Moment 516.75 483.98 345.68 409.90 118.04 106.57 65.49 92.83 823.59 OK.

Shear 536.42 477.14 295.38 369.66 403.32 341.58 187.30 281.89 443.14 C.1,2 N.G.
Sections Moment 641.45 606.68 405.81 532.80 151.63 139.38 77.90 125.70 1151.21 OK.
Shear 480.85 403.19 249.68 252.18 357.19 277.00 158.33 192.96 640.09 OK.
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