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Optimum Structural Planning of the Underground Space Utilization

in the Long-Life Housing

Kang, Ji—Yeon Kim, Hyung—Geun Jo, Min—Joo

Abstract

The objective of this paper is to suggest structural design for the long-life housing apartment complex to save the
construction cost. The key is to use unavailable underground space due to bearing walls or bad configuration of columns
in apartments as the parking space. Therefore, the structural plan of apartment buildings considering the parking section in
the underground should be designed. After analytical resutls of three cases, it is significant effect in saving construction

cost.
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(b) Underground plan

{Fig. 1) Concept of the unavailable underground space
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(b) Underground plan

{Fig. 2) Concept of the underground space utilization
by transfer floor
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(Table 1) Comparison of underground area in case 1

No installation of the transfer floor | Installation of the transfer floor | Comparison

Occupancy Floor Area(nf) Occupation Area(nf) Occupation of area(nf)
@ percentage(%) @ percentage(%) D-©
Parking lot Bl 15,438 71.73 15,248 80.28 v 190
Unavailable space 6,085 28.27 3,746 19.72 Vv 2339
Sum 21,523 100.00 18,994 100.00 Vv 2529
Number of parking lots 509 517 A 8

,Qw
A

(a) No installation of the transfer floor

(Fig. 3) Case 1
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(b) Installation of the transfer floor

. The underground parking space in apartment complex
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(Table 2) Comparison of underground area in case 2

No installation of the transfer floor | Installation of the transfer floor | Comparison

Occupancy Floor Area(nf) Occupation Area(nf) Occupation of area(nf)
D percentage( %) @ percentage( %) D-Q
B2 2834 16.86 - - V 2834
Parking lot Bl 7,628 268 10,763 7646 A 3163
Sum 10,462 59.54 10,763 76.46 A 302
B2 1,464 824 - - V 1454
Unavailable space Bl 5,958 33.33 14,007 2354 V 2643
Sum 7422 4157 14,007 254 V 4,097
Sum 17,873 100.00 14,007 100.00 V 379%
Number of parking lots 436 42 A o6

(a) No installation of the transfer floor

(b) Installation of the transfer floor

(Fig. 4) Case 2 : The underground parking space in apartment complex

oA 72D AHET gl Mol HAZ FA TR 1204002 Ao
= A% 339 ARFAPel Btk Ul | R
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(Table 3) Comparison of underground area in case 3
No installation of the transfer floor | Installation of the transfer floor | Comparison
Occupancy Floor Area(nf) Occupation Area(nf) Occupation of area(nf)
D percentage(%) @ percentage( %) D-Q

B3 7432 8.10 - - V 7432

Parkine lot B2 31,929 34.79 34,185 43.4 A 2555

arking ‘o Bl 23,716 2584 25,972 270 A 25

Sum 63,077 68.73 60,157 75.74 Vv 5177

B3 3423 3.73 - - V 3423

U bl B2 14,824 16.15 11,813 14.87 Vv 3,010

navatiable space gy 10,461 11.40 7,450 938 ¥ 3,010

Sum 28,708 31.28 19,263 24.25 Vv 9443

Sum 91,785 100.00 79,420 100.00 V 12,365

Number of parking lots 1,294 1,294 -
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(Fig. 6) The availability of underground space for parking according to configuration of apartments
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(Table 4) Comparison of Construction Cost
according to arrangement of columns of
underground and apartment

Disarrangement | Arrangement | Comparison
Items of columns | of columns | of area(nf)
inarow ® |inarow®@ | @ - D

Area(nf) 44,213 2752 | V1461

Area(m) 363 /1| ¥ 12
per car

Construction 35,017 33860 | V¥ 1,157

cost(won) million million million

CO“S:(TNCT)’“ 8719 | 279 ¥ %50

COSHWO thousand | thousand | thousand
per car
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(b) The underground parking plan

(Fig. 7) The structural plan considering the underground parking space
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(Fig. 8> The structural plan with the short span column
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(a) The typical floor plan

(Fig. 10 The underground parking space

in the long-life validation complex
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(b) The underground parking plan

(Fig. 9) The structural plan considering the underground parking space
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