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Consideration on design procedure of room-and-pillar underground structure

part I: parametric study
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ABSTRACT: In this study, in order to suggest the design method for supports in the room-and-pillar underground structure,
the case study was carried out. In the case study, shape of rock pillar and room was mainly considered. From the analysis,
adisplacement at the roof, the maximum principle stress and plastic state were examined. To optimize variables in the case
study, cases from the Seoul metro station were analyzed, then a target depth of the underground structure and ground
conditions were determined. And the height of rock pillar and room were chosen from the assumed purpose of underground
space, i.e. living/office and warehouse. Total cases of analysis was 180 cases including 3 types of ground condition, 5 types
of rock pillar and 6 types of roof span. It is expected that results from analysis can be used to determine the installation of
support in room-and-pillar underground structure with stability, utilization efficiency of underground space and
applicability of vehicles.
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Fig. 1. Depth of Seoul subway stations from Line 1 to Line 9
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Table 2. Excavation height at different purpose of underground
space

Living / Office Warehouse

Height of room 3.0 m 6.0 m
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Table 3. S/H ratio of the ‘Living and Office’ case (H=3.0 m) at different W/H ratio

S/H
W/H
1.0 2.0 3.0 4.0 5.0 6.0

3.0 W=9.0m W=9.0m W=9.0m W=9.0m W=9.0m W=9.0m

' S=3.0m S$=6.0m S$=9.0m S=12.0m S=15.0m S=18.0m
20 W=6.0m W=6.0m W=6.0m W=6.0m W=6.0m W=6.0m

' S=3.0m S=6.0m S$=9.0m S=12.0m S=15.0m S=18.0m
15 W=4.5m W=4.5m W=4.5m W=4.5m W=4.5m W=4.5m

' S=3.0m S$=6.0m S$=9.0m S=12.0m S=15.0m S=18.0m
10 W=3.0m W=3.0m W=3.0m W=3.0m W=3.0m W=3.0m

' S=3.0m S=6.0m S$=9.0m S=12.0m S=15.0m S=18.0m
0.5 W=1.5m W=1.5m W=1.5m W=L.5m W=1.5m W=1.5m

' S=3.0m S=6.0m S$=9.0m S=12.0m S=15.0m S=18.0m

Table 4. S/H ratio of the ‘Warehouse’ case (H=6.0 m) at different W/H ratio
S/H
W/H
1.0 2.0 3.0 4.0 5.0 6.0

3.0 W=18.0m W=18.0m W=18.0m W=18.0m W=18.0m W=18.0m

' S$=6.0m S=12.0m S=18.0m S=24.0m S=30.0m S$=36.0m
20 W=12.0m W=12.0m W=12.0m W=12.0m W=12.0m W=12.0m

' S$=6.0m S=12.0m S=18.0m S=24.0m S=30.0m S$=36.0m
L5 W=9.0m W=9.0m W=9.0m W=9.0m W=9.0m W=9.0m

' S$=6.0m S=12.0m S=18.0m S=24.0m S=30.0m S$=36.0m
10 W=6.0m W=6.0m W=6.0m W=6.0m W=6.0m W=6.0m

' S$=6.0m S=12.0m S=18.0m S=24.0m S=30.0m S$=36.0m
05 W=3.0m W=3.0m W=3.0m W=3.0m W=3.0m W=3.0m

' S$=6.0m S=12.0m S=18.0m S=24.0m S=30.0m S=36.0m
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Table 5. Cases considered in numerical analysis

Factor Condition No. of case

Depth (m) 30 1

Ground condition (kPa) 18,000 \ 9,000 \ 5,400 3

Height (m) 3.0 \ 6.0 2

Shape | width Pillar 05 | 10 s | 20 | 30 5

(m) Room 0 | 20 | 30 | 40 [ s0 | 60 6

Total 180
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Table 6. Plastic propagation of ‘Living and Office’ case at different W/H and S/H ratio
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