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ABSTRACT

A total of 19 elevators for evacuation were installed in the Lotte World Tower and it is planned to operate the shuttle
using the manual key from five refuge floors to the Ist floor in an emergency. In the event of a fire or other disaster, it
is necessary to conduct intensive analysis to determine how much RSET reduction could be achieved using the evacuation
elevator compared to the existing evacuation plans. When the optimal transportation sharing ratio by the evacuation elevators
was 40% at the Lotte World Tower, the RSET of the evacuation scenario in parallel with the elevators in the entire building
was calculated to be 1 hour and 2 minutes. The RSET of a conventional evacuation scenario (Walking along the stairs without
using the elevators) was calculated to be 1 hour 29 minutes, therefore, the former evacuation scenario were found to have
a shortening effect of approximately 27 minutes compared to the latter. On the other hand, to maintain this effect, each part
of the evacuation route using the elevator must have the capability to protect the evacuee from any hazards caused by fires,
such as smoke, flame, and radiant heat during the evacuation. Moreover, the evacuation route should be continuous from the
residence position of the elevator user to the final evacuation site, and be recognized easily.

Keywords : Required safe egress time, Refuge floor, Shuttle elevator for evacuation, Stair walking only evacuation
scenario, Elevator using evacuation scenario
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Figure 1. Status of 5 Evacuation safety areas and refuge floors’
location in the Lotte world tower.
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Table 1. Max. Occupant Status by Type of Usage in the Lotte World Tower

Function of Space Floors Avg. Occu}gant Load Floor Arzea, Net No. of Occupants Remarks
Factor (m/person) (m°) (person) (Occupants)
Observation 117~123F 1.82 2,750 1,515
Private Office 103~116F 8.80 4,426 503 2018
Refuge Floor 102F - - - -
Hotel, Room 84~101F 38.52 28,392 737 737
Refuge Floor 83F - - - -
Hotel, Subsidiaries 74~82F 22.10 12,489 565
Residence, Above 61~73F 14.17 11,578 817 1382
Refuge Floor 60F - - - -
Residence, Below 41~59F 17.28 26,388 1,527 1,527
Refuge Floor 40F - - - -
Prime Office, Above 23~39F 11.14 46,457 4,169 4,169
Refuge Floor 22F - - -
Prime Office, Below 14~21F 10.34 19,626 1,898
Podium & Lobby 1~13F 4.96 17,450 3,516 >4
Total 123 Floors (11.12) 169,556 15,247 15,247
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Figure 2. Status of occupant types and refuge floors in the Lotte
world tower.
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Figure 3. Vertical Status of stair wells connected in refuge floors
in the Lotte world tower.
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Figure 4. Layout of 19 escape elevators on 1" floor plan of the

Lotte world tower.
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Table 3. RSET Status in Case of Walking Evacuation for
15,247 Occupants

Walking
Occupancy Floors Evacuation RSET
(Person (%))
Observation 117~123F 1,515 (100)
P-office 103~116F 503 (100)
(Refuge Floor) 102F 2,018 25 min
Hotel 84~101F 737 (100)
(Refuge Floor) 83F 2,755 31 min
Hotel Annex 74~82F 565 (100)
Above Residence 61~73F 817 (100)
(Refuge Floor) 60F 4,137 40 min
Below Residence 41~59F 1,527 (100)
(Refuge Floor) 40F 5,664 48 min
Above Office 23~39F 4,169 (100)
(Refuge Floor) 22F 9,833 1 hr 11 min
Below Office 14~21F 1,898 (100)
Podium 1~13F 3,516 (100)
1st Floor Exit 1F 15,247 1 hr 29 min

xited:  0/15247

(a) Still cut around walking start

(0 exited from 15,247)

Exited: 8068/15247

30:00.8

(e) Still cut around 30 min
(8,086 exited from 15,247)

Figure 6. Consecutive still cuts simulated by all occupants’ walking evacuation procedure.
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(b) Still cut around 5 min
(2,685 exited from 15,247)

(g) Still cut around 60 min
(13,050 exited from 15,247)

(c) Still cut around 15 min
(5,160 exited from 15,247)

Exited: 13050/15247 Exited: 15247/15247
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(h) Still cut after lhour 29min
(15,247 exited from 15,247)
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Figure 7. Consecutive still cuts simulated by both 1/3 occupants (5,971)’ elevator evacuation and 2/3 occupants (9,291)’ walking
evacuation procedure.
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