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ABSTRACT

Keywords: High-rise building evacuation,
Elevators ,
Elevators evacuation management

In recent years, the rapid growth of urban population and the structure technical
development of metropolitan areas have caused the buildings to become more
clustered, more packed. High-rise building accommodates a lot of occupancies,
including the person which is physical disabilities and advanced age. Some people
cannot use stairwells because of physical disabilities, and for these people fire
evacuation is a serious problem. A potential solution to this problem is the use of
elevators for fire evacuation.

This research plan is "the study on feasibility of using common elevator and the
fire elevator for building evacuation management”. It is therefore essential to identify
the needs of disabled people and to make proper arrangements for their assistance in
the event of an emergency evacuation. It will determine if elevators that are intended to
be used for the evacuation of persons with disabilities.

With the advancement of computational capacity and software technology,
evacuation simulation that can handle the individual’s human behavior for massive
number of occupants becomes feasible. One of the evacuation simulation program
ELVAC has been used in this paper of quantify the increase in efficiency of high-rise
building elevator evacuation.

This report also covers a study of human factors considerations related to the
possible use of elevators for evacuations in fire emergencies. It includes the selection
of fundamental approach to organizing elevator evacuations for buildings; the
decision-making, and specific evacuation management procedures etc..There are being
discussed to improve both the safety and efficiency of firefighting operations. The
desire for increased egress capacity of tall buildings to facilitate simultaneous
evacuation has rekindled interest in elevators as a secondary means of egress for all
occupants.

This paper is the final report of that project, and it addresses the elevator used for
evacuation which fundamental system considerations, engineering design
considerations, design analysis, and human behavior. Hopefully, it will establish the
elevator operational performance datum to draft the standard or the related code in the
future.
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° Erica Kuligowski & Richard W. Bukowski, Design of Occupant Egress Systems for Tall Buildings,
2003 by ASME International

17



SRR | AR B A IS R i P G
Bl 2-3 R PRI RGE R

Egress Times with Stairs and Elevators

i [£1]
Resdenlial Ekvators, SHC=7.5% .-e""#
140 Holel Elevalors, 5HC=12%

190 Ciize Eleealors, SHC=15%
= Two slaircasss, 1200mm
100 I'wo slaincssss, 1400mm

e

e

0 T T T T T T T T T

FEFFFFIF L L FSFESF

Population (personsg

=

E

Eqjress lime (minules)

e
—_r

=

(38 %% : Siikonen, Biarlund and Kontturi)"

(Z )PAULS 7%= <~ 22 7
5 ¥p Jake Pauls *t 1977 & T & S22 3 BRZEAP
WEpz 7y, Hrz wEip? A 12F, 22F, 32F ~ wjm kv 3 & T+
%@ﬁ%iﬁiﬂﬁﬁéﬁoo&, TSR EESNE ié‘é’ 10 & 2
R, 773 OB A RARALGHI By FRET I, THER
41 bn/sec, AT A 1120 mm(44in):ai5£1@+‘a%: By gk TR
Wit 2 35min, ‘ERE T - B EEFERENZ 9 39 nin, 25
FOEAE A e F Bl 2-4 s H s E B 2 SRR RS A
PAz:E 800 A 02 b 20 2B RFEE S 25N 2 % 3.0 min & 5 1T, F
UREE RIE k1L LR A i R L

10 Marja-Liisa Siikonen, Kim Barlund and Risto Kontturi, Transportation Design for Building Evacuation,
2003 by ASME International.

11 Jake Pauls, Elevators and Stairs for Evacuation: Comparisons and Combination, ASME International,

2003.

12 Jake Pauls, Movement of People, SFPE Handbook of Fire Protection Engineering Chapter 15, Sec,

18



ok R Ty

T=07+0.0133 P

H
T: BEAZHAF B2 RERETE I FF (nin)
P: 3 E R ARZFEEHA K (X /m)

Pauls & 2002 & $7%2 % 7 3 2 WP @ HL2 PEIF 4o 4
2-2, Fe e wh ik O NI R ATE

B 24 3RZAF 2T H e &7

I | h 1 | 1 1
L LAST EVACUEE IF TOTAL EVACUATION BY .
] 7, EXIT STAIRS -
i MOVEMENT VIA \ )
i EXIT STAIRS : ]
C TO REFUGE ‘\‘ d
i ‘ ]
REFUGE ELEVATORS BOARDED TO GO T0 GROUND LEVEL ]
, LR LR ]
%0f- R L O
i I:I||il|ll|‘|i .
[ IIIIIHI}HMl ]
r THHNUHIEHEHR ]
I | | |
IHURURHHERREE 1
1@ - I | | | (11 b
L o ! 1| H k] .
P S
THUnaHRnRn
I i | HIH [! il‘\ -
nianuanuuniane
I | |
10| | | 1 W
[ MR TR R
L | I | ] \ ]
L I j | | J | \ ]
R | | L Al | I | | | o
[ anannauaaml \
- [ [ AR v
LI e | \
! L e ) \
s ] | [ | 4 1l k
0 5 10 15 20 25 30 35 40
BfEl min

(F 4 %k :Pauls)

1988.

19



~ AR A R RV [
o 2-2 PESA IR ERTE AMPFRF(E =:min)

PEO S LE - B R

% A (in, mm) 500 | 1,000 |2,000 |3,000 |4,000 |5,000 |6,000 |7,000

44in(38in | 1120 mm 9 17 33 50 66 83 99 115

B2 ) | (820mm)

56in 1420mm 1 13 25 36 48 60 12 84
(48in) (1220mm)
68in 1730mm 6 10 19 29 38 48 oy 66
(60in) (1520mm)

(F#L kiR Jake Pauls, Elevators and Stairs for Evacuation: Comparisons and Combination)

(x) ME €

%i*l%&ﬁwg28%@%%%1%%*“%%&2*ﬁ*
REE ARBEREAAY FRAZEFLIDPFEA L TP
B4 o fp &ﬁ%%f’ﬁm—%@ﬂﬁﬁ%ﬁ@mgﬁﬁw%#
WL WP > TP e B RO Y M e kBT
T A b h A R ERG TR B RN T HE D LE 2 G
FERT o KNS TH IR M B BT AT
P S Aol FAs U L B R Y DR 2 PR o
EE NG EANT B THIRGE B TR SRR o Al
FAEAEL AR AP BT o # O TS e s
Bopord S W ABFRE? EFT BERIRE 53 REAS,
32 f- AR HAw L ABCD, 2 & FARH, ALVHAE RRLBCAD
THIRIE® EPRIARAE 2 Bk 2 52 (AR HIRER), 11 8%

13 Ai Sekizawa, Shinji Nakahama, etc, et Sl Rl = - S EPz s e DU FIR I E
PhRE S H’Eifﬁj]‘é ¥5%?, Proceedings o# Internatlonal Conference on Public Safety Management, Jan
14-15.2004.Taipei.

20




=N A .
“:g,‘f,{y\q }i ,'1-"_ .

L= 2R BRI % 22 P @i or P 4210 - B P e
oo Tt g @ % M KB TR R I R Y - T REFR >
B EPIACL T HIRAE T B PRI AR 0 'R0 R Y T
HES-EAUEIEES S R LS NS A S g
WP 4 o LR Y TR E e L e 2 A | it
Foo o blde D AR o RIEFEES R ook I TR RES
WEL o 4o[B] 2-5 #ToT ¢

Bl 2-5 & e THIRAT 2 THERFT S 2 PR @ T

(AU & D pRistl @)

Evacuation Time (s)
0 1000 2000 3000 4000 5000 6000 7000

7 A-Bank :|1967 1

| |

- [ !

| |

B-Bank 1268 |
. | |

E?/aCL;atlon by< - | ' Evacuation by 2 emergency-
elevators C-Bank 1483 ! use elevators l
| |
i ! !

\. D-Bank | 6122

+—— Evacuation by 8 regular elevators

Evacuation by stairs
for a whole building

| | |

B | | |

Evacuation by stairs ! | |
for D-Bank only :I 1?25 | |

| | |

(FARKRm:ME §)

2. A PR PR FiERT i B S ey A S
ﬁﬁ%$ﬁ@1“@,?#Wﬁ%@ﬁ%ﬁAﬁﬁﬁﬂﬁéﬂ
TR R AR LS R - KT P eF 2
BlE  FETHERRSFIET 4 { 2T HIRHAF 2L IR

21



~ AR B A R B i e
TR 2R FRR T A n B S PR o 2 Ep
g™ o R P@ER@Eh s j ol TR 2 Rh
W 0 Blde b 3t R E O 25% 0 D R BRI T B2 PRI A
Afén 7 LETH REFEREL S o IR 2-6

@$6%%?#ﬁ&#ﬁﬁ%ﬁﬁﬁwmwmﬁﬁﬁ&@7Wﬂﬁ%)

—@— Evacuation by Emergency-use EV. —@— Evacuation by Egress Stairs

7000
6000
5000 |
4000 |
3000 |
2000
1000

0

Evacuation Time (s)

¢

0O 10 20 30 40 50 60 70 80 90 100

Elevator Use Ratio (%)

(FH%m: BE )

T ERFFERY TR

CEHR RS B OUE RS 2 SRR (G PR
- ﬁTﬁﬁkififﬁ*ﬁﬁﬂ?Pi%i

*RPERER b FE ¢

e

A5 2 > = 4 2 14
EHGE ISR S B3R,

>~
>
IR
o
RS

yl
A
=
(i}

%
2%
A
fu
A=

51996 #£47 2 ®p VP AR H250 m B EEEARE Y

¥ Philip C. Favro, In Consideration of Elevators As Part of A Building Evacuation Scheme, Elevator,
Fire and Accessibility,

22



51 A Fﬁ%ﬁﬁjﬂﬁﬁﬁﬂ HERY
Br g2 ZRAY D VR 22 RG] T uNIST 773 %
NISTIR-4870 £2NISTIR -5445 =3 & %, F% R 3B AP (&
Bl AN PES A B A FAAZ Y R E I AN KPR EF TR,
e o A T ¥ (double deck) T £ THpLHE- BHE, HY -
e BFRY, 24z ’T‘ A A G A TR A 2 AR
WEER Y FHEUSIA BB - P AR S R PR MR
FEEESERG A2 PaF 7; STRATOSPHERE
TOWER 4o # B HrenfE A 1 L L% 200 %3 0~ TH A
BRI, S RPN A LR E Y W EROFRAEAF LT
ek bl o

\_.
d
Ed

> News Briefs, Journal of Research of the National Institute of Standards and Technology, Volume 101,
Number 6, November—December 1996

23



— AR B RS RV IR ffpprk

%o oen i@ IR RF R A2 M AP

5
AR, ST S ER F O R e A2
MENE T FdHF LR N FREA %f‘_fﬁ,%ifmﬁﬁ;ﬁ%éﬁﬁ%
B2 TN R8s S P E Y peit
Prrtit g d @b VR, REMRERNA DY Ao e S0
1ﬁju?@’éu%?%aﬁﬁ\w#“fxiwrfk Pk E R
THRERBEESAF BRI R LT Ao

- RERRE T SRR AR

Klote & 7 RIR &0 & phgrdh® WAL, (25 T4 st ie »
S

5
LA AP RTE L E N T Bl

1. B dle f RS > foB a5 EFELEAT ©
2. FROT A L FAREE o

4o

BT LT AR A ORI T R IR G o PR R

3
BNH WA R A TR L WEREITY o THAd SR B 4P

=

18 John H. Klote, Elevators As A Means of Fire Escape, NBSIR 82-1507, May 1982.

24



JL

g
8 —.t_m_LL
i
T@

—
_
L5
‘Zfﬁ
H
=4

“"%@
hv
o

AR R s B A %
oﬁ@%#km%%a$w§“
%,%%ﬁﬁ%?*%%ouﬁﬁ@ﬁﬁﬁ*ﬁ%ﬁ
EF S, BRATH AT A AV Ao

SR e T Y G MR AR P, S
e 3 ”&ﬁéﬁ%*mihﬁﬁwﬁmﬁﬁﬁfﬁr
Folt I WHENPEE- BFRREDPIL - Eindvd Hx ifoB4 L
s d] o d VLA - BATARE U R - RIFE W ARG S, T
oy ﬁﬁ?ﬁﬁ b EhE R RS L FHRT o 7 g #
MR FERM T ERE I I E Ry EA KR PR -2
FERR ™ TR IE S AT (T, AR R AR ST HHET,
AL LI BT HM BN N2 FRRLIFEM ¢ W B
B EARLIECERTHRAZFI, IMHPE LR R P -

THEIRY 27 TP, % 41986 3 1988 £ % F NIST &
4 £4 NRCC & (F/8 7 2.0 %P A A T H WY AP E,
d Klote &7 Tamura % & 117 BE Hped * BFEp b ISR
wﬁ%@/ﬁh%%Am—“*®i?%ﬁ%%uﬁ$&ﬁ£$iw
q,OFpaER L LY A E R - T H ¥ o Klote!»r 1993 3 1995 #

Blpdr VR Ekzieis» ¥ 0 2 RmR ey > % (FAL) 35 1994 & &
%ﬁ%i%%@ﬁé dp gt (ATCTs) & 7 3 PP R 5 & it
G2V FR%REST %ﬁuT%?ﬂm % % @R % 4 BEES

7 John Klote, Barnard Levin, Norman Groner,, Feasibility of Fire Evacuation by Elevators at FAA
Control Towers, NISTIR 5445, NIST1994.

25



(Emergency Elevator Evacuation System) A, T

fo B E FAE 2 s Klote N #H LTH ealﬁﬁ;é@**?J“‘Té;
ERFRAIEE-F R L 2R EC FAHTL S % o

?,1‘9;??, 547 % 5o (EEES) #4

Bk B THAERE ~ g (HEPEyE)- LA
ﬁ%%£ﬁ%ﬁwiiﬁﬂa%§,%@%7%ﬁiiBﬁéﬁ R
CRAETHEPN GHELE 2EE, PLY 2T A VERT
RS FRPM RS FHRE S BRI L LR ESIA]
Flisfede BT B TALLE -

$ooh BEES e~ S0t B ks~ THA S BB ReD
RAFAZLERRATE > NI A TR ET P E - FHRD
BPRTEPARERT L FALES TR T g

7Y 8

B 2T R HRA G

26



E1 %f/[ | Fﬁﬁﬁ%‘*%iﬁg’gﬂ%’;ﬁ;; ﬁ

= ~PB A% ﬁ”ﬁig—‘f | * ¥t & ﬁ gp‘ziiﬁ-

PARTAI5EZT FPREHRAL BFERE R ES

, M2 RAAABE P RT FERIPETHRAEEH 7

B PR k3L R €, F MY UET PRy

LEES IR AR A S P A
Al

<—— )11}’}1' ?,1‘9;3@’3?“?1% )/é';fé’;f “ E 2 /FQ'W’#H K2 Z_ cxﬁ,ﬂ ]l_,_ 1,_ F%‘i

1. ﬁs?]ﬁsb 4 2_FE %
(1), % & iFiz,
A CEPFRF oA FEL A

BEAl* gk, 8 79 5 ik
,Fé;fﬁr, %ﬁluﬁ,/}’%’ﬁi7r

}i'_ o

B, fl* Rthwsr A2 %% g % fe & 73 58 9rF ¢~ 4]
B E R o

C. M ™UNEFHEE 22 il K E L& FIBE -

D. T%?ﬂ%%ﬁﬁg%ﬁbﬁiﬁgo

(2). A

A BRZAPERTFEAH, THLE B CEPA ¥
R~ ERTRFE PR TELLRRE, Wit F REFS
TAEI* THEFREA RS E CHRLT RN D, H W
HH R R B R 4w 5 AR AL R ) -

B. 7Rty kv U THEE, RERECE, BRieiTL e
£ o
W ae BN FrEA IR E R, Tk R sk

27



- AR B S R R [ R
1 A
FRE B R DRES FRD o

L2 Bk R FE I o
C. 3 " 3 Btk b ifds (T2 7 1 o
RETHBHELFABRER, BIEE, T
e, 1A f RIS
E By kT mt e 2 Hdeakidmke
FoRBR 3072 X VERFRE TR B SR
G.laHd- MPmREE2 Rt 22 ik o
(2). #H:
A@w%%#ﬁﬁféméﬁzT %“TM TRE SRR
EARE, RITELTRESRELL -
B. 55 i R AW LB s R L UPIE, TR S

%, Lz 2
N ‘fw‘_‘ll" A

¥
|
(w

a1

AR LS L e & o
C.RFHEHRERMFES (52 5, FRRk e B

3 RN RG VR R

N

DR hl RFELBEL, FHEIRRERAE, HilX
Pao P AL R AR R BRE A, k2w

E. 44 }J A }\Z;Et:? F7 b = ﬁ)‘j‘?}{:}iﬁf,ﬁ"l —‘:,:’ /ﬂF}_ # 7}\’13‘;'7-3» Kilﬁ

28



SV LB R S Y
A REREBR PP YR R P AR RS S SRR
A& o
FARERRIFBRIED L gy Lk o
G. fo i fim 2 R s e bk @ 7, b R B R 2
£ o
Hog- MEREREL, A R&0= S kHeeg o

3. E T > PR

(1). = &g,

R R R(lobby), fI* RY-#EEA B, THFHEFRA
X 2EWELR2Z RS, A RS FEF

Bk ¥, fI* THFRAA, FRFRFRY THFL 2
FEGRbF X1 AR B4 5

CRBPEER T T oAy 2 (R PE, SRR P ORISR
2% E’ o

(2). 33

A BulZEAr @i d A#, TS FRYTTERBRBLSL L
k- nFAEREFPHAER P RELLE o

B. k% HRhFHBFEE P VP EHL 2 T R -

4% B Ee R EaE
(1). & &%,
T A W R A Y R AL L @R % 2P R e
EFEARAFNRRLLE o
(2). 348
BUZAP 2 R RPRLZAT IR OREEALE o

29



| AT M B A R TR i R R
(ZOf1* TH@RT L A" e Rl 2 Jotlidp o2 L RIFE 2 A

LWL g b e % 2z § 02

(1), & & ix &

A A PR MR 2 F 2R o

B. 1 * %‘H?’viﬁfiﬁ—"z W 2

C$¢%5%Wm%ﬂ54ﬁﬁqﬁ fI* T @ f i

S5 A AR o

D. 7 872 FEH I r 2wk enT R * G o

E. 2wk & phwrsnn 2 By o

FoREGEFERAGFHL 2 mR(P L7 v XEF) -

(2). 3%

AU TR b R Y PRI e Rl BRI E .
B. e psig * R 404 R 'UF], BAE R TARA Z &M (Aot
HELF2 @RS F L 57 P BF2IHIETS)
C.ig % TH@Ery L], Pk L2 L & FRpF, iy
A BASS S DEENE § EERE LG At e T
FACE L FTHEREHEE, 0 RSERIEREEAR

Witz & o

D. e A & THEET SRR, B Mk
FIF AR e P F I PREL S RF e, PR
Roraehigw sUHI R EE S SRR R (RS e L i R
o 2k R Rt )

2B ML FEEAEF I E L RE DA

30



SV | R R

(1). = &g

AN GR R B, HBEEHS R 2R, L&

IS A E P ERTEA o

B.bF k¥ SHESFERILEFRY 72 WP RF L EEA -
C. M4 T HBIEY B PR &

D. 22 A4 p 304 B350 & 2 THFIEIR -
(2). A

Ay it 5 2 B R ip 2 v L eE o

B. 8 T Wy st ir R FanW I RF L & o
CEAPILF A AL R 2Z KT 2EHF o

W FHP LF AV U LT R )L B
(1). = & if i+
AP R R N R R B R ) B AR R 2
o
B.p k¢ w2k, THHFRM, THPINFEFIRE, B
FAREFHCLBEIPR TR -
(2). 332
AR R sl THERE kR EELR L R R
(ITV &8 *, B P < @UAGRR ik ®) o
B.pp x? wdah pmaR TR EFPILGELR
LEFEE (IR 3de &) o

=~ R ?ﬁ%*ﬂ“ﬁﬁﬁﬂi@'ﬁ

PECIR %R 94 & 60 8P FIEF % 0940500612 5L T B

31



S = QR I B A RS RV Y S li* (e
EERy rHEnynicins TR 2PE0R > % (/30
EOWHIS F LW SERS B FE 2 GERTY, TR
I g

(DFEFEA P2 Loy i
TR ER
(YRR Fa&IFBH &2 BLTA

B 2 iRk PRI HLA

(D)RBIE & B E 82 3 iTH0

A TS R EA

%w*ﬂ“—%ﬁﬁﬂm@mww% 2 AR e
1. EEES &2 2 & wrgpar 4 10 A B
NAEFTHEPEEAL A RS g P o
3. B 52 AR EE R ZANUTER VER- R
(R E TSR N
A, $if 52 RHFURR A APITRE SR RRT LR
D. Wi & % ok wdeoT
a) H R RAE BRI S BRIV S
b) 3 et -Reae » P RsHgE ALY AL ($
B % RatiE s AR okt T S )
) FHRFH KR I R EEEREFFM R R

@ﬁiz%%# g A BERE O UHFRIE -
6. 1% 5 14 E Pz%,iﬂﬁﬁ@ﬁwwayj%%

32



I A RS

TRPRARF TRTS p B FEFTPERTS - 12
Bfe T AGKG
8. J &M AT Y 2T I
9. FBHES A A o
10.¥RFE FI3ALF Y, BEEABRE -
ook, F R AR L 6 (ASME)1995 & #rz BT g ¢, B
TH-L G EER O 2 B3 Chapman 4% ) 12 8hi%i2 L A pETH 22 A R

78 T M o i SSRGS

N e s =

10.
11.
12.

ZHRFCF AR pBRCORKA.

RH B BH R E)R

% #- @ (lobbies) f & A Mk 31 5 % $ AL,

R E AR (PR

TEHEEY 2 RHERR AT F B TR BT
TR R LV ERRE

TR E B oRK

B RO TR THETE L RR .

TF R BRERFETRFEF T PR

R R R v HRE 2, D L EE,
TR RPBRERE EeFRLALIPR LY

I RPFRREERPEGRA, ANTHFER P w2
R

.

9

'8

'8 Elmer F. Chapman, Utilization of Elevators During Fire Emergencies, The 2" Symposium on
Elevators, Fire, and Accessibility, April 19-21, 1995.

33



| AT M B A R TR i R R
()~ VigpEgz Bk

o SINNEAE tR R 1B R SE I RN AN 1
(compartmentation) & 2., 1% Z B U pEsld iy e ke ~ IR 45 ~
SR ed, UpVERP P EE - &a T EEz kA

AP, MPEHEMS T - L VR w
HRIG oM PREERGTHESRE BEp R RTHPER
L3R L R Fedia o NFPA 101 3 &5 = Eﬂﬁwﬁxwu,$%
* Borgzn i itk S (EEES)m & 0 b B RHT R S B A A
B I FRIRET = AT o

S

Chapman 3% “77 A Z T FRFHTF, FHHER2 /P
DA /AR S L A Ll N DR TR B 2= A 2= S P S = A £ =
LWXPEFRpEMF. FIAENEFTHR, RiE- PHEHE 2R, §F
w@ﬁﬁ%g,xkﬂﬁ%gﬁ%ﬂ#ﬁxf >N RE. P
T E g = S A i PR R E

L R4 2R B B ROKR & P,
2, MK B LR
3. ;Z’@-@ &@_,ﬁ ‘}\'i\“fé_@-” 2] BER LT R D %fvfrﬁsﬂ,’]‘%ﬁ&

ERR e 1O R LR, rETR R3FR Y LRGP
il 37

Chapman 7= 4§ $-2. £ 7 T L T HF RLIFE, ~ & @4
SERHEE2ZFERIRY pBECORK A MERN, 34 <12

34



SV A R R
s g2 VAR ERTHEEFETRERE P AR TRZR
FREFRgrERVR TR ABR R, TaF R 30X 0, Tt
sl pdRoRRE, AT L R, 2R
Il R, Bk ER SN, 2 asru(pits) L BAE,
FRAR 2o 2 B B F AR B ARSI VR R T
W R DT B E R LK -

WP BRORKE SN Fao N EAEe Y, L E LSRR
ﬁ,&?%ﬁ*ﬂmpﬁfﬂﬁﬁﬁg Mg 2N R RO B AR
B 07, It GO HRRIE el X fs L TR EAR R, Pk E A
Wt SO B R AR p B ROREE B (T (S A ATt o
FOREEE (T @EIFR B R (TR, R BT P A E-TH, o
ETHRERK2Z A hoBitk, MK EXFBE, %Lw%
1% % wﬁ%ﬁiu*$Fﬁ%

Zikie * Al (on/of f)AWokEg, AL 160°F 1 fads,
LR A LR R R R, T A A R R

(=)~ L2k

AEBAZANLLE PP A RAZY L LN P RE 2 BE
Gd X 2PHEINFY oL FREAF PN TSRS VA
ﬂ‘ffi?f%ﬂ SR G ARt R IR R 2HCA A A o Fp

Rz REHERR 2 F 2 RPN PR P RERE 2P
APV R A PR A R BN R R e PR
MR EREBELPTRAF PR ARG L PE 2P
A

PR Ak 2 3R o

REBSEPL AR AR SRt 2 s

35



~ R B A RS Y i R P
FR2ZBRA FE Rz P THE G SRR A S o LW LE
Bl e A0t BRI G PR RES] r o g R B g beie B
%Wﬁﬂﬁﬁﬁo%uﬁé%Téﬂ“%% T A RR PR E
LE/ S A S 4 A

fﬁ,ﬁj@%ﬁ&%Téﬂ“ FHPETA A s R RIE T

WhHAIT e NEFEFELZp RN ZE 2P RE - 2K > B

Weor BiL FARFEETHPETHFFERE > 2 RIIEED

)
N

—\::'L ’?_,*%FBE{’"‘E %‘?K'ﬁ Iﬂ"\m}‘}éi, HT'/( ﬂukbﬁ}g&;
ﬁ“iﬁﬁ*ﬁﬁ%@ﬁ’*’%»nﬁfﬁ%%J?mwioﬂw

BArtd A E AT F R R EFRAL ST E PN PR

I~

3o r g Faundd B AR PI(differential pressure sensor) %
Eﬂ’@*%ﬁ%ﬁﬁﬂﬁkfiaﬁ-am@JJ’ﬁw@m»ﬁ
EPE R RLTBER . AL FER REFE T S DR
Hboo @2l 2 RS R W@*%ﬁéﬁvwdﬁﬁx*ﬂﬁ
FFEC Bl o AN AT B B R K RpF o £eg 0 R4
Bag 2 bow TPl ~ BORRACI Bk Seenl 3 o

ZRAP X LPER S R NG F R s AE SRR
ﬁﬁéaii,ﬁéﬁﬂm&%@wﬂN@M$ngwfﬁm»§
BEd 25 ANPELRICFRCZFTRETEHERE S 1L
PR LAY PR ARG AIM G MR RS AR
WP FFEPYF 2T RSN RS E D L TR RS N
FH T EEES g *, KPP ELERBE P EE, RS L RE,
BREZBRERPEMN, RPFT2HIES TR T AR BT

AL e SR, 2 2 R, 007,

36



5 A R
Pt BESPLAFRL 232 uTefm: "

1. R x4 (pressure-relief vent system)
2. # BB M %% (barometric damper system)

3. " g 44 (variable-supply air system)
4

ShAe L B b 2§ ki (system with fire venting or

exhaust )
Bl 2-8, R T HFHRP LR
EBBEE
Machinery Machinery
Room Lobby &k Room /Lobby
¥ Building x Building
Space -+ Space

® P L
& -«
B
ﬁ —
= >
o @ -«—
T 3 gt

= A «—

Fan\ i ___I
-1T I Fan
it T
VA /s /4 v / A A
4 pit I/ Note: The supply duct on
7 y the floor needs to be in a fire

rated enclosure.
(a) Shaft Pressurization EHZEEE (b) Lobby Pressurization T #5R 18 EE

Smoke control for elevator evacuation by (a) shaft pressurization
and (b) lobby pressurization.

(F# k. Klote)

20 John Klote, James Milke, Principles of Smoke Management, ASHRAE, 2002. p167.

37



M~ RN B A (R RRACE EEEREL L i R R

F2-9 TR HSE 22 2R 3T L R0

e bady o
* T
Machinery Machinery Exhaust ia*n
Room Room
A\ [T ] _Exhaust
Z T ildi H |~
1 Lobby|  ouiding Lobby |1 puct nezms
. Space g -
" -4
Overpressure | & ] |_-Closed mEmmm
Relief Vent i - L] Damper
(Thisventcan | & © 1
be an open z Z |- Open  plrm
ventor a ‘3 S _,,,.4 Damper
barometric T T Fire —*
damper.) Floor X
s B
- 2AS | ..
Fan Fan \ -
AN | = L
Car Car
i P A 7 T P 7 e v
A e pit |/ Note: Exhaust duct needs to
! g L—-), beinafire rated shaft.
/ / £
Elevator smoke control with a pressure Elevator smoke control with fire floor
relief vent. B mE O HE1E R % exhaust. B EHEEEHERHK

(F#L %k Klote)

Chapman # & BB S L H-FHBF 0T LfE RikKBAELZHR
Pk 2 P (stack effect) § R B & SR T, 2 RE
BB Z 0. 05in k4 (12pa) B4 ki, ELHEEH 5 MR A
R REH BN, BEREL D

~

il M E RPEREER, TN , x

b

W?ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁmar&wt(W&hm)ﬁ@a#ag
'*ﬁﬁ%ﬂﬁﬁ%ﬁé,%u&i%%W%Mukﬂ% LR pET
R, b gl PR R T TR Sk L AR

Pl E§ T 2
Lo E LR RTHRDRRE, 1 TP EE e AR
Cip 2 B BT R EF, AL R R R ER,

2. MPRHEFE L, HEAFAFANET p 2 ALBEFENY

\4

38



I A RS

3. ¥R AR A RBPF, THHELIHHIEFRETEFT
e (TS MR AFRAB Y Y 24D R,

PR, THERIHBREET LA 2 & FET(IRE Refuge Area)
L 0.05in-H0, (12Pa), 7t § Jim7 7 & s@sy o it
*-ﬂﬁﬁﬁﬁﬁﬁ@%,ﬁ%?Tﬁ s 4tiE 2. 7 R,

IR YR BTHR R FE RS ¢ =% (air intake)
TR, MELFEF ORI LELNRE A FILEBETTHARE A
CERAEE, FAERPAY L L ARAE BT R);
ENHENERERERTF &Y, SREFLI2ZnEETLAR
Z, FIr v Motk g, TEETS RBLFREAF,
Mo AR A REZARAMVAO KRS & K EE T ERE
BFUTEIIEZTY,

“F LY F B E RS VERRIE, Pl EL TRk
TRA A, BFHERNFLEHBDTRA.

PP RERBEEFEL (LT A TS )R N26ES 97 -
Ry 14;Eﬁj’%ﬁ*i’ﬂ"§ﬁk‘ﬂ“§iiiﬁﬁﬁ%$8l} "‘/’/E"'I‘%E”ﬁﬁ?}ﬁ
Biienz 8 205 % 982 20 TRTAF L RFEFTD - 5t 0 7
B e FrBLER L BERN P VRERT RS

39



E‘IFI

‘ﬂyéf%b?fl A RS E BRIV [i*|ﬁ,fFﬁ‘JU

R BT R O NV SRR S Ly

RS R 2~ § # bR
Bolae | OR$BES 2155 952 2(2)9F
ESCE TR I
o £ % 109 152 2( Y& H) L1222 % 1360 55
e L% 112 1B (FE VERE)| T 1224 % 1369 52
FEEEw | ORBE % 11255 1458 % 250 | (R 4324 % 2564 5
B2 2+ 53z (i * N i i
P o % R AR TR 5

ER T )

2. 1 X B N F) oty % b

Lk-x
ER T R

B
BB

EHEPL B

[[.4F &5\ vk &

Aty | (D

e

O FB b Y BEg

VIR e = 2t LA

(2)

HEB Y SRRz | 2 Enia s
N3k
A o AR Y
OpLF O &7 # Vit hT Hm +
OB YBEEZ >EHHP L LGN AR

40




wﬁﬁ%%W%%%%ﬁ

— A N

— LA

ol
o1t

e UERT B LAY
W*ﬁﬁ:%%%ﬁ
BT

[ -2 fd Ep L viio i

IT.48 & 351 V3K &

GREREF
T AR
>

—ERE 2

FE BN BT el LR

AR ATk

O 2B YBIE% >t
BE/ B

€A g R

§ bR

14 i

}- )\' :r’i'_,;; :

PR R

(4)

B4 BN A A

B BT A

P RUE A

Ea

U

41




- AR B RS LY i R

(%)

O #% 7t
—5RI i~ 9
72N e

EE AL

fEB L

R

Gl K

VK # b

HErEBEP/ LT
T

FERE
HA

(6)

4B LR e A

53 R A

N B A A AT
FH TRt E
AL B
q—ﬂ“ ii

bR I

R e R e -

23

e

IR QL RO A/
il LR R

[LAF&p Y& A

OF &m» $H 025D
B B B Y o AR
“ B F R
OF kg2
E4E R T RS
2N ?\* T g
bR PR >
PET R VIE T

I

O-@& =7Ip Fink -
DFH 7 PRI
R0 FEHE Fewm L 3

@IEH LR &~

Pk Xz 2 2R R
By & ahat b (3

42




0 AR

- BB b EER D L) o

O F & R T 8L
ek R AL R
L 2 REN Y o

3.1 X T B AnEm N

BT P PRI LR AP 0 30em B2 U LK R

Aem LU F

B K Rz i B EHE P 2 [EI B

(D V2% & & 42T H M ch? s

WRPF RO BT R TR B e R b3

AEECEE
B R SRR I B

43




S| A B A R B [ 7 IR (P

—\

(3)Fz

M

Fofl (T uid P a3 % g 7 g

*
B

BRI o

e
P

fGomkl

EV

(i
7
il

VeENE 7T MR E R SRR ER R &

ERE2ZRE

b RV R

44

R R A YR AR 2 B
b Z RV R VRGP R



R g e ]

T REHSHHRES MR EREAEHR

(A)F ¥ LA 3 p
A A IR I R el s L S RPN
LA 0 BRIV - LRI PN F o PR QR R A

N SRR R VK TR

EEmEy '
Eomes

Mk g /

BT EE [ﬂi:k;%ﬁ“ 3. il B XY PY
HEHEEsErbi R
(screen)ff

45



- AR LA R B i P K
(Z)~ Pk

*Qﬁéﬁ%wﬁéEﬁ%ﬁk@ﬁéimﬁw&a%,ﬁ«ﬁ?
e dE K EEES 2 7+ ~ % 4 2 i HE ~ A5 5 kv~ B
AREEES p M PF Ry, THAEZEF - FIMPpHITERE? THYE
ok S BRI T T A S N A

l. $HWEZPa I RET
2. Bk FRE A8 s R

bR o~ HRiE o TR B R KR BRI T R R E
P R4 el o BB G P s e E, 4oB 2-10, B 2-11
o s BY RFIGR ARG A AT R R PFEERI, B AT
FEATHRF I A PR P REREE SRR R 2P
PR L KRR A A R R FRE o ARG T B ST EEES s e
AR H AR FEE LT BT ORBIE, RSP £
@ars s A - AR TUARFL 3 w7 hr TH R ki
v«?@&p%awwﬁﬁioﬁ«%ﬁ%ﬁﬁﬁﬁiﬂ’#?%@
TPl PRSP ADTHNEAF IR GL AR TIRREER
Porbip2z THRT SN ED S B 2-12 7 o

46



uf’
&

- %m ¥ Fép%lfﬁﬁ@ﬁ[&ﬂ,%@?;ﬁ

B 2-10 %4 W R I1 kg ok

13

+Floer Crain
©Sloping Floor

B 2-10, T HRARKFUJIB ke gk

B 2-11 & $ P o -kt

47



W 2-12 RHFFEEXPH(a) Higue e
THF ()Rt TR

— -Handrgll ] Handrail
ot / ji/Ewaeﬁur
Tower v *Ela‘mtur / | - Elevator

| ’/ T | Loty
MM|\ sl E]nwml
| Extarior /| | Bulking
WWIL | T !
m | peww | |
Y |

(F# &k Klote)

ERERRTPE FTICE o, BT HRFELT AP RET
ALV, BRAZAS  BRORRARIT, ERTHFEEY
KRR T F B2 A E TERE X TIPSR, i H TR
2% 2 g, FlCF R AR B NS A R R e Fl 30
Cl A A N ST RLE R N =K

Chapman 17 &£ -k » R BEE > 2z - L r R Bk
A-FLE R Ch Al B AL K%JT&% CPEERE XA
E D BE P ERE BEREL (BN D) g UE
M-X2FMEAEITLI 28 A AF, B0 T A 7
CRTA R S

What > g ok, B3RP E R, R TR R K
5, R R ARG, MR R IT R AR R, R 18, R ik Edhc F o
WU EFERLEATY @ R PR Bk

48



99 i A R S
(z)~ THWSRFEHDE

KA, VB @R EREE, F s 2
A s E R, ST PITEERACERG 30-30C o s BN TR
RKAAE BT ERFRRLIVT A, 2P BEEREE [ & 23 BRH

z
%Wﬁéﬁ%éﬂuﬁﬁﬁk%iﬁﬁ,‘uv’ﬂnﬁﬁ?aio
(I)~RAIF4ApE

T4 2T ABBLARTRE Rih S
BRA TR, deb VR S ARET SRR B
%?%%ﬁ*%*;*ﬂ*-wM (7 REEEET S AF A, UPS A g
Z

<+ I
7 2R3 > FEES, $§ RE P4 7 a2 Y B RALEE
z

\\‘j'.
I
TH
)
&3
P
=
T
Sht
%
|
T

NG PFERET A P, T THRERR T R A GBI ), M

TP, TR, RASEC LT RRR, R

THHIe L RTE AR RRR S RART REF T PRE, -
i

R A S e VORI ER LTS B

(+) THEEL PP LR

RN G R R, TR R R
Wi, B P ol §- THEEY 42yl ok IR | gL
Py, RER AR ha’@?#@W‘ﬁ?ﬁy”ﬂimgﬁ
BB 22 wp $F A B AT, TR - HREed

49



- AR LA R B i P K
RRE -

(;)\P;gjﬂﬁ'%@

235 % B ASME A17.1 0 XXIV 304 T 20400 5, |

SRR WA
B REAL R LYY BP0 M R RR S > # A

WpLE A L ¥ GE 2 B R e R E KT 4eig 0. 5g &

R S A
E@W“%%@@%hﬁﬁé# R L RPE T, F SRR
SERET  TH e 0.5g TR i KT, Eh AR BT

A A RE o TP At E;% 23 &1k 3
J\—l 4\11? 0. 5g i = °

ASME AT7.1 e & 1300 XF BF & fEandiess, Tice [-T 4
?Eaﬁmukﬁﬁﬁ%ﬁﬁﬁ:EmS%# PHinie H Azl

- =" kl%
*rj’mjr“ LLL‘/;"L*ﬂl‘i'Fvlmr} B R ’}%ﬁ/%#fﬁg‘-l— ##& ();J‘

MR RE L BEAFERBEFRIRE B TP R RRDL

EETTEFRES T en A BT HEIF G R o

LW

EEES # # & & g4 X %fj;?;‘ﬁl] R om U FR AN TR A&

ﬁ“*?°ﬁﬁﬁ%%é*%ﬁ%%,ﬁﬁ4ﬁ%%?

BT B TR 0 RSB SV A R IR S LR

(AZRIE N & f LTS T AR 1N B ook

50



ST W R

4

Lofeic i~ B AWK 2 R, o VEER R 0 ks

2. WABEIRRIN LA K 2 g2 T R EOR
3. v i e B BRI By T £ 2 EEE R -
BOMEEE A T R AT RIS e B, 2B &

FAEFEi A, RARFEIPLEFERR, AR A7
BrAoeps, VOUE R X 2PEFEEEFR, RS A2V RRE
AL 0 v F PR BT LT THRE R B

SEKAPALL el UREAL R T, BAR Y F >R
“miﬂ{mmﬁ@&%EJ,mﬁxwmﬁlﬂﬁﬂﬂﬁﬁiﬂg

CRRAE O AFAA R 2L RAY R WY 0 P
PWAFAFFL ~#wi,ﬂﬁuéw~ﬁfwﬁ;-wué;
EEES 2w % § P AEZ % 24 fichiitd Bf 2 KT8 4ot AL

ﬁ@%@&@&%mmi%ﬁ
T~ B3

R Fie TP 7 AR R EeAer AR PAT T, el
BoRC g - A e 2 HFORA, VPR B R - T, #
prga s A3 b, RHOEARRESF YR T EricEio
L, REAT R R R 4 o IR 2w T
e &R, VY EERRAEPPEHE LY Bk PR RS R

—

51



AP AT B A RIS LY i R e
PR P AR R D Vs~ 1R
’ #B f'\:‘; ;F:ﬁ” EEES ,:li BE B i£ 2 i"é(‘fll'% ;7;% ,

~ 3 — o
-

52



I A RS

BV A AR R RFER Y AR B2 LA T

gwwﬂ%%{f@%%ﬂ%pmdw Ko BRZAF L LR
% SEERS g7 et %?f-ti‘;‘ﬂ'rﬁ& REivficg kEzaty
PR R PE g Al vr o L Rl e feE g A
R [EARNIN==: ;S S A S S I I 7 o B i T A A
oM R Bk B ERVRM S A 2 RE L FE A
REnfedg 2 TGP AR EEAL LA ERE R A2 4
EHERF R ERXE PR Flo @A EHAlp
3SR RA Bk 2 > Rk BBRE T AEE R AR A
P A e i B FIEED PRcER VRS PR RY L2 AR
%ﬁlﬁ,ﬂy,A@ujgﬁ@ﬁajgﬁﬁiﬂﬁéﬂ%a%o

&

MR RE TR o Tl 0 R - ik |
WAoo e VH X FAR Suid o BAPM BT R SR 2 KRR
RMSTIF L - B TS R R (T RN L e
EFE 4 )k AR

(=) A BE APHRLR R
nE ﬂ“ﬁ’%if?%)ﬁ%fﬁﬁ“ﬁﬁﬁ’ﬁ RS o 18:F o SRR E 2

Bogipst B R LR 3 ARFRIRE R S RARITRR TR
#OERET AR L

~

X

53



- AR B RS LY i R

1= "2 48

(D."pwh - F&azHPPHIpEF R~ o 2K 2
R R R 2k, BaadidE - Wk EZRne o

(2). =% adF - PP VR BEEE 0 X EE2

o Ko iR * a- s

). Mrv s £F - PR AR L o iR B R
iﬁﬂ,wa—aufxﬁﬁﬁ@ﬁ%i°

T

(0. G FETRLBPRAELREF 71 Jokr ~ FELRE
S A

(6)4/151“215&’% W 5 7}%715 | DRl S A S

(D). B PR ASTIRT BB B E 2 5% 3ok 4 o Wi
%iﬁﬁ%@oﬁgipgﬁﬁim’ﬂﬁﬁ?%m&i%ﬁ
”3{,‘?:» ) I e °

Z&W&ﬁﬁﬁiﬁﬁ’sﬂ Wh o AR REFL N e T
Bk A T 2 H FERMA B A LT o Bebda v X R TR

w2 RN o
S e F S RBE I E G - L gl PR BEEEIRE o e

2

BERPBF 2N 0o 3ie 2 SRPBPF 247  TRIFE 7 &
PR

A 6T fc A ERPE 2 PBRp 2 B LR FHBLEY
FHAS Rt ERE A AL E R TR AR 0 AR
NEREAEE I RRE TREEHBTL > AL B B
(2 fp )P o

DR F @RI FRE (R P )BT K -

Frag

6. sk F RSP IR A BE 2 KR o

54



I A RS

Rf%q* BT 20 o 3T o B VPR E G RFS N
R T T

o

FEYBEPDFLED ]2 800 2 T

Baw Do e s e 6 TP L TR D
NpEAT A KA D PRI SR B 0 ARRE Y B U PF o R T
BfE LR oo

¢

?‘f,“?f PIE ﬁ&ﬁ?f‘,ﬁi}i ’ }"@;}Q,’{L—ﬁ%:‘fll—rﬁ@ E{q@f,;gg}:g&% ﬁ

6 60 )3 4 e

£

TA T RN R 7 R

Fa&T R EPMRN BRE T L S b AR PR
B AR B Ak e

55



S U B A RS LY i
9. ?jé%?r B AH 2P ¥ 2RIER%F o %T(%n# B2 AR
WK o R B R A 2.00m > RFFEKE 2
M) > 10L/s »

Im}

10, &4 2R~ TREHZP k5 -

REF AR EPIEEY- & 0 FFhpe B A3 6deT B 2-13 A7

Bl 2-13 A= o T g bRl

SR}
par v e e ard
@ 7 mes T 2|
5% S [| iy ﬂ_
A S SREIE
B JHIJ% | — T 1 rz.r/ rarr I S
— = ‘ @
- | EH
TR R _1] !l
/ = [ ‘W@(%%‘PT‘ 77/7?} A A
- L (B R RS,
v A A A ﬂ;‘i‘gr " 2 - 2 - E;E
ol S A T Fi FiFF 7

(FH %m: 2 3H)
S TR A AR

(-) # R V¢ NFPA 101 2 NFPA 5000

NFPA-1 Fire Prevention Code 2000 # »%< 2 NFPA-101 Life Safety
Code 2000 # =12 2 NFPA & 3 145 /2 2 NFPA-5000 Building
Construction and Safety Code2003 & *x, 354 Bf A B CER O R

56



51 A Fié?ffﬁjiﬁ%ﬂ%@%?% g
FrAT i SLAR 4 (Elevator Evacuation System)® # 7% 12 Life Safety
Code & 2 %k » L% *PF s} 3 & Fo §ILIF), AA7 7 i &
SR N

1. T H®FErendg h i
NFPA-101 Life Safety Code 3.3.51 % #-#F¥fendc & v R 27 H
POCEFR AT SR, M2 3.3.52, 3303w RFEETHE R

[l

3.3.51 T HhwinEiics s

- B ARIVEEERERERY DH R E S FR Y TH AR,
ER e S FESIREELEE S8 A R F RS R
R, HY o2 dadd ah i Bde T B S F(elevator lobby)frtit
BT BF S, 4B (shafts), friis S X &G mE -
3.3.52 THE -

ATPT R ERENTHE car(s)E E R TS T
oo

3.3.53 T H-FF+ B o
AR LHE A el B 2AF TR LR CFLHBE PR 6
oo

?*%@éégﬁiﬁé%i%%
THTREERAZ Z R A PR R 2

fhor &, T &I E 2 R

7.2.12.2.4 % § 28 & 1.2.12.2.2 - f8, #4% BAGFIR TR

57



FJ#%%ﬁ“%ﬂﬂﬁﬁéﬁﬁﬁﬁ$3Fﬁﬁ@ﬁF%

B 2R ZF N ART 4o ASME/ANST A17.1 1, R #4e %

B 2RETE 2 VAR EI DR F o BT R

T F 2 B A P WERAT2 C F LN L PEP BT o TR

B A RB P S T 23R NE R

Bt ] EEECre R A 1000 [ (93 ) 72 B AT 248
KGR T o B PR G TR o

P2 THFET2ISPFENRRTFTE -

AT.2.12.2.4 7 ﬁm;mrmw#,%w{@—%ﬁéﬁﬁww

BEyool pE, L R Eamt ] ey 4 doR BEEIRAT
BRERTNUE HEABHHELRET LT, LRI REK

Peo PR B3 UOF AL, NAHTH LB ERERT 7R

BR TRHAZTHSGLE T2

B IR v X NF R > HE, SN v o TR RE

Ao

7.2.12.2.5 3 RBHBEF - BE LG L0 EFRTRFB
e S LR AR S TS IR i e
G R A kRl Bk o (% 7.2.12.3.5 )

7.2.12.2.6 *% zwptarprchdpr, SEE» LG R, JogFipisr
(BB ® R 5 P 5 RARERE A D i 2% BT o

AT.2.12.2.6 47 it @ 4270

(1) E‘;;}F‘]él A %E—"Qt}i‘_é—f‘,&l—S‘Rl ;Fl 1o :]ll r ’}Q—*ﬁ:’—;’ réw
(2) ERE G * hoph, e rmede s

58



SV | R R
(3) # 7 B AP DR Y & Tl (FE B fodoim Rt i

SRR RS

N

(4) Jﬁﬂf L 1k KL h
MEEE s HE T (PR B B DT R I fRR R {r i 8
PR T AR R, BERRDE R 2 T T
FEor 2 & R (blde, - ki Alandp al ), e s
(bilde, BFERer % 38 5k phendn 7 & EAR B E B 2 o
Fil) BB Rrme s FARZ ZHAFEFY
ﬁ\?m?%%%?g\p%ﬁ&,%%@ﬁ%ﬁﬁﬁ°¢
FIE P E R DT AN F e 7D AR

(a) #ILT(HB) ERH* &

e AR BTG ES @RAT () R R mA R Y
P EREATr ] R R0 ant Rl B TH R R P BOR
Brfeicd i'f‘%*%%ﬂm“ Rapd o miz 1% & r By @i de
A LREFESTERES THEEE, §H AT RE
ER LRty TR AR Wﬁvoﬁr%@ﬁiﬁﬁ%”ﬁ
Srdd { ol RENESE AL

@ OEJIEE T oG ko H U TR T RS :‘é’ﬁﬂfrf&

e R R, G L wend P ET 1P o

(b) #spor(FBL) 12 HH-*

éff%#&ﬁﬂlﬂ“ miE TN T L P FERTREB TS - B
ﬁ%&g,gfﬁgéﬁiﬁﬁﬁ 2B Rp B A A E TP ILET &k
Y, B IUERGH RIS FRTH
W Lo do% T OB o pE @%%%éﬁ%ﬁﬁ°

‘%”"
fors
e
o
I
_‘_k

59



| AT M B A R TR i R R

7.2.12.3.1 % wripsr (B & B %88 B B3 i 49 5 5 200 43
Ade- B SR 30 in x 48 in (76 cm x 122 cm), 3%, 4
Pk ik A BT WHAT R A LR M Z R @R
feF A B et @ELAc TR MZE 3 @030 36in (9l em) = TR -

3

7.2.12.3.2 ¥z — BEILTHREH F 4 F420 1000 £t° (93 m?),
Ed FEAPRIRERBITF AR SIFH AL LRRT
PR Rl orae 2 LARRGRT, AWFEYTZ N BRI 1D AR

7.2.12.3.3 it » @R T - F 2B 2 PB4 ¢ 14
- AR o

7.2.12.3.4 % & - @R B REE AL L & R - BRAIE
bR LR R, FA R ARA TG R ORE

;%T\ t“fil‘ﬁﬁ—,ﬁ%*ﬁ@r%ﬁ, RIBEF R R Ao R TE

o BFUFIET 20 A4BE N IR E % PR TG

BORTIR FIRIPEFMPELNLL T.2.1.8. 2@ b p R
oo fRop B LRF R T EIR, frbAap R s Ho AR

T, MEJEFR R T e el L R E

» LT R B

B FEF VI FFT 0 30 Al LR EE

7.2.12.3.5 & B EETE B B 2T B2 R 3y
BT

60



IV A R B
WL R BT M R AP BT IR Y W E RE PR
CABO/ANSI A117.1, 3 ptzbwlen® &, REF ¥ 2 Lan@ugd
W o T BRI AT 2

(1) e FHTRBLE2Z & - B

(2) o7 Mo T kR 3.3, 2 T A B 2R IT iR i I o
(3) e & P 5 HEP B TR 2L >

Tr B FHERP N > R RSN e T E2 & R TR

puts]

. THRAETHFLLE &

7.2.13 %
7.2.13.1* i 7|
THREHET S 0.4 v T.2.13 hE £ mFal it 52 33,203
R ARZBRCEOR D BRI, T RENTIERE
v
(D) EHfriz- BrheiEtr BT PEFT S 0.T9HF 2 p P&t
KK & 73K -
(2) Ay F 87 FAEIN L -
(3) L& I BEE il A2 b o
(4) R FHSHEF B8 Frxg Ty -
(5) ﬁﬁiﬂ??i@?éﬂﬁi'ﬁfﬁéﬁiﬁiﬁo
(6) Fo@spamdic 3], B WP 72T, 2HBA AR
PR R R H’f% AR R AL F BTSSR
Roo
(7) B2 2 B g ® o

61



| AT M B A R TR i R R

A.7.2.13.1

FT2 130, TR A - g A M R
BN R P T AR Y TR AT A, THEF T HRE,
TR T RAREE LS LB

3.3.203 £k -
— bzt E A I R B R T S LA

ﬁ%‘ﬁ%‘l‘ﬁ”"?% z»puuw*ﬁ“"m’**iﬁiﬁ:

7.2.13.2.1 242 4kt ~ A1t 58 o

1.2.13.2 T ®EHIAT AT E

7.2.13.2.2 THF T HEIRBL BB L B2 A2
50 B ot B E A (0,28 M) PFE e Y e
FTIRAR 2 B R A B HcE 50 A3 E - Stz 30 in X
48 in (76 cm X 122 cm) 2§84 o

7.2.13.3 TH® -
dRPTIRIRL R - A, B TR BRI SLHR D
PR R R R, A FADERRER EFE S

ERX

1.2.13.4 THFF -
RHEP T 25 1 P LR R - ey TR

W
e

62



m:g«ﬂﬁ%ﬁﬁﬁﬁﬁ%éﬁ
8.2.3.2.1(a), et 30 ~4hfs @R AT IE 7 FAE Y FIE
B 450F(250C) b - RHF P Rp B#MF& 46 T7.2.1.8:86
sl

7.2.13.5 Bz 3¢

- BBk e TR A - B a2 R E R
TR F RTHEPME « f o AR VE T B
BRASHTPHP - THEPMPHL kf - B0 THERES G
UIPEREE BRGNSl R A R A S A f IR R -
THREF

7.2.13.6 % bokiri
ERAFHE R T HRARKRE -

AT.2.18.6 T — B 5eh3 27 @ ¥ 4R kB K

22 P

(1) BHOTHE G BB DB~ B oK , frR g R
e RS n LR ¥ o
(2) TPREN AL AL FHFITAEEL, T ATHR

(3) THPIFEEAP LA - BANRTHTAE, RPp
kRGN TR o
R TR IR, B ek AT R R
Btk ket a S B R g Y U Ry S
oo AR RS EE AR (S, THEM DR
HoPPFHRRIL, PERRE) BRY ZREF AT



~ AT B A B R i R
FNIST i @ 30, FAA 3 & & S R i dshe (7 it

i
7.2.13.7 % 7 4 fefrdlp s

T
TR A, THUER, mﬁ%ﬁi/ﬁ 2R AR A e
T AR E TS R AN RNFR Y A RAREE oy g
HT iy 2xL 1 ] o

A.7.2.13.7
THB R Tl IR A R TR TS PR BT B

7.2.13.8 % i &2
B R E TR Al R B A0
Bod gifed Rl 2 B e bl PR R A SURAL BRI T ]
INCE R

AT.2.13.8 R R fr? Afdl 32 BFenid 57 5d T 3
B0 B BEAR ORAK AN FHER IR B A2 o
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CREd -

7.2.13.10 szt
FRBFLG - SR D IR, LZAFT R & MER
D, THEREAT AR T aEY S o Rk
4 )R FRES -

7.2.13.11 v &
FPREDBTHRG RALRRE Y DM, SRR GG
ASME/ANST A1T.1 R #dfrp P2 22 R NEHLE Lo

1.2.13.12 % 5L
BEERE T.10.8.2 R 2

7.10.8.2 % #4&r -
TH (AR v (32 7.2.13. 1) B M T 285, &®
BRPEME a3 3 R5/8 in° (1.6 cm) :
(D) * Prechifr THFARR Y 3 00, sz * ]
(2) % P rzeiT 7 15 ol (TR i

=

CT010.8.2(1) ip B p B R Al U D HZ AR
T oo BT N E B AT
P, RSP IR A A GFERERAT o
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B M H] 0 7.10.8.2 (DA P HRr, A AFHRERE F R
il G zrl'ﬁ,#"” E oo BT HEIMAITAHF T LR
Gmmrﬁlwm,%??%#mﬁﬁmﬁyvJ@E‘éﬂ%%

B, LGS\ RSP LT EHAR LR AN G EL,

£

v

2OHFA 29 R gr gl IR T iR LG
.
Hom b F bl B A AT.10.8.2(2) -

E

TH o~ LER, FHE
9.4.1 % 9] -
THREE T213 5 T2, 3 BRI S L R v i

- A, (L EMk T L - Bifhd AT B o

(Z) ¥R BS 5588 i

ER- Y 3 AF L3 AEAY At el e L R

W PR R S d o & > FHnd A - Epidee 3 o IR
iRy Biden® g o H AR HER > 4| RIEROLT
= k7 B E PR AR

(DERF LD 7> i @3Efot » & 4 ainfedmy 3

=i

$43
(2)i % FdcBAEe 4 g ¥ ;

L

(3)'{{ f’i}]%g’?“q %'/‘ % -‘,E! f‘é -‘1!1,-" éL‘E H{A ﬁ mﬂ'u B{FFB{E °

BS 5588~ A& ~F g frid ¥ ¢ gl L 3pp > iE (Fire

precautions in the design > construction and use of buildings)
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FOA W RICRER Y R, E R %f LIEE TR Y T PET
*oehp gl el o B BARET L iF %Ti%?%. S I VA A
Frig KR A A kg o B 7 & TP s & O Fldet eh i
Foi - B U L EIRELE o R RAE R - JRT B o W K ALpER
FERAR TV ROLIE - EAFHRFEoNCRE XA A
BAE o

# R BS 55H88: Fire precaution in the design, construction and
use of buildings- part8: Code of practice for means of escape
for disable people # ¥ AP mlamT BRI & K, HE AP @
eifvd gy o “%"‘5 B - ORI R R 2 WFERAl 4 G B LT
(5B )Refuge Area 3k ¥ 1 %2 &2 B FIEFT E* ' T H
(Firefighting Lift)# 3 i* — 4L & * F $-2 g 7 ¥ (Evacuation
Lift)ie 7 spandg; Fl i B 2 97 £ & i i+ & BSHH88 parth 7
p0RERLEECh, pert8 HE-E Wi de G FlEL A LRARBIw T (FRE)
BT RERT, P AT

(=) @i r(¥e) Refuge Area
3.14 #IEIEL
B 2-14 WIPLL B

= :>~\_:>

A= EEEE P (IR ) E B H O REEE
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- AR B g B i 7
EWEHAT(RE) TR fp- REMUD VHERBERIOG FREAR
AR A )R B NEAS A D e & 2, BT P AN
UL R AR A LR R 2 BT 2 R B, AR
014 FAREWEGHA PRI RAEFS L2, Bt
A F e, TR 2-15, B 2-16 #1or, H - Z A R i g il
A R WEEATZ B ¥ - L wrEper2r e 7 - (evacuation lifts)
Pleft = Bl B R AT HERYGT HRTR - APERGIP LR
Edal

Bl 2-15 ¥R BB (8 5 @ Eger

e ST

AR
NN
——— 1
4_

|

30min

7y

(F 4L k% BS 5588)

By kR
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“
AT ‘. HEEES)
‘llllll -> EEEEEEEEEEN

(F# %ik: BS 5588)

8. wrip st it

FE BT P EARTERSFIRFRF AT PR, 2
BT EET B % I e (final Exit)® 7 FEE, Flet 4 & @Fipar2
e

I B AL B D 0 F - o AdlmtE (BS 5568)66mm X
1065mm, e Z 4% 50 M 4 7 B R 1, BERY £02 900mm X
1400mm, &> v % 32 > 775mm,
A RRHE D0 900mm, FAEZE 180° i & A PG 1400mm % B 7 &

IR R B G IR K
(D). 5 L% 3117 # 2 B (lobby), P32 A R b E 2 4,
(2). By Mec BT o, B 5 S ET0ARS, b 2 @ 5 8

VU RN

¥ ook ik w BT @ EL T $(evacuation 1ift) & -7, 222 & 4pici
B, MR T EC TR Y BFE E R R
8.2 &k
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5 e A R BB Tr 7 Pk

(1), FETRAET - E T2 PERPLEE - GBI r I8
A

(2). I THREF B0 B P~ BRIy % Fies o

(). PP, FF, 4%, HBEZIFF FREAFRIE BT TR,
B PHBELF 7 Brmds Wi ¥,

(). @Hprpfed BT 3 i, RERIEs REA L%
ST

(5). 8 B LR 3* & BS 5588-partd 2 5.

ll.iﬁfi’ﬁ‘-i’ﬁ%

D3k ITALL e, g2 %%ﬁﬂﬁ&PAi%%?ﬁ,E{&
REFREIPE =y AREFT LN P ?%ﬁJ%%)
Fgndy, EAPPAARREICTRLIELFEALEAZ A T, KR
AR R R L ERA R E R v E e
% (co-ordinate procedures).
WEET PR YIRS, TR R Nk R A FEGE

WEE, BRI REHE, T ED VS, RARREEG S
et i E.

3.0 wit® ¥ (Evacuation lift) T &:
T T AR (4o 4 B (disabled people) ' %k

HRIREEAF NP AR 2 4p F T #IETL P

1.2 @3 i & & for i s
(1). &t & 4p B BS 5810 , BS 5655-1 # BS 5655-2 2 4.
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(2). &3 P rEz 359,
Q). BRAE® R E2Y, ¢TI H L, FERRT, THF,
PR R AT D WA BB O T
(4). T HFM, * A SRR I THF A rqiTfpRE
B, FiTp RV BRI rE@apl, M2 ¥ 44t iy
T, MEAIER TR A GKE, RGBT B
(5). B* 2. 4§ 4 BLEET S v,
(6). F T A B?‘h/eﬂ:ﬁvﬂf H T, PRV R LT kR,
ﬁb@iﬁﬁ%ﬁ?&,iQJﬁ @ﬁ?%%ﬁ@?J@ﬁ
e

2
?ﬁ%?@,fﬁﬁ*@*%&%ﬁs P FET A 2

PR RFATY RS RRFRMAEY TARMS SRR
(isolators) P FEsdwl ks, ME FRT 4 BELEE BT,

U)EFQJﬁﬁ,ﬁé%ﬁ%?%,ﬁﬁﬁﬁ,%ﬁW*%%
2 Hp LR A @R TSR LR

12. % %% > %7
(1). w3 @ T 4 e /il T
(2). VR 2 2 @3 e ! 4 Mikr 1T 33k
wp#r% % (Refuges Keep Clear)

13. ¢ 1@+ 2E3%
iy BS 5H88-12 i1 T ik
(). * «Eﬂ’?ﬂf S5
(2). % ﬂﬁﬁ%?iTiﬁﬁﬁﬁ
(3). @R pra §
(4). FFIRFATH % b
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(- DEERT T PFRY
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BEEApEHE 2 RS EREA T, AR Ewipk, H
TR pE 2

1. @rsp R 4 pF

2. WILTHATE PFI

3. FrEAk L E 2 R

4, FFELE D ARALPF R

ﬂf%#w%4ﬁﬁﬁ#@$;%‘%%W%m@%i,%

WS TRt CFERES S oA Rril g o~ Y WIS X 2 EE
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FAZXFEFAR CPIVEBE LT EPRETRE - HORK A i
feir Y RFIKED =% o

WEEE 22 B R, MR AR A P A B IR AR B
FEPHREHERE, @ F O ARk B2 BR, T EiRs >
AR PR 07t A A DL

(Z)#ERZ B

WHFFRSFR G B ZEFRER PR« A RFHRER PR
BEY BT IR ER G T R AT S B, AWl
(RS F S U SE e A LU R G AR E R R C e ]
Boorg A Rh PR T TREF 2 T A PR,
B R 0w A B R A R VLR DAL L8m T R A
GHECTICERER, THEIREEET

()~ THEHREFFFR

0B EERAFF L VR A G h)E a2, T
MR PEIRT (TR E T, RAFFI VIR THRG AR,
HEEF2 85, ok r RHFLTED 1.8n 35, &:Er T
WEp PSR A AR, AR '
?ORTIE (7 % ﬂ\f—ﬂyﬁ»&ﬂ%ﬁp THEer THFTED 1.8n 3 5T
FIR B F 3P y AYERHM axd RafaHkR, L

Ei - SE BTN R f#"r BT A AT o

N AT E il e N
ﬂﬁ&%%ﬁaﬁiiw%ﬁwﬂﬁﬁwi@NBTwa %%

“ PRI, FERTCIISR, B0 5, 8510,
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SYZ A AR R ]
* 2 EpEREE, FREAED © ik g
A w3t o
ELVAC # % B NIST T % ELVACZ#: 48 423 (Q-BASIC)} %
R bE %Jmé*f"m, B AR R A a‘i%ﬁ ek A N 4 R
SAwE R A BEEAHN MG IS
1. prdepe ¥
AATEAP? THEERENT, NEETRE, KT
PAZENFCS R, dpdlipad R v R Y SR G- FE
BEE o

$FT L T 74 T

FRRTPE R o 5N
te=ta+to+(1+T77)i tr,j (1)
j=1

trj /iiE pF R (round trip)

m ik #c
J T i

n &z trip
ta B 4o R (start-up time)
to PRPREHTIE DR R

D) B4EE (ta)
u=uﬁ%tu+mxl+ﬂ)
B T A Ttk EE @R
tu: A BBFE T HTEER
td: R B M BP PR

2% 18Klote, J.H. (1993), A Method of Calculation of Elevator Evacuation Time, National Institute of

Standards and Technology, Gaithersburg, MD, Journal of Fire Protection Engineering, 5(3),
1993, pp. 83-95.
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SO AR B A B BT i R

L R EITFE
B 3-1 T Hpel st

[Jewll [XXILLIA]
47 ) ]

A
oo L

'(d) Cornered Arrangement

7

(c) Angular Arrangement

Figure 2. Unusual elevator arrangements resulting in inefficient people movement

(74 %k . Klote)

(2). 2 ¥ HEERF (round trip time)
tr=2tr +t,

:,5'16 ts: #Fit EF-fFE?F'&
LT 74P (8 4p)

]/’f—g =2 Kelﬁ;'] =) I##F] 1'5'}/\-%{ *‘g‘é] é i\‘:}( o - ﬁ}; g&?“ *?;/$$\"
@Ei%‘i}% 0%’;5’}’@}% ]%i\%-ég-iiiﬁ“{:%‘, E'Jé\;\[@ﬁzi& °

(3). # 1k PFRF ts (standing time)
RPRF MM LG X2 B, TR 2 R T

rE PR, SRR R B oS AN A T AT
tS:(ti+tU+2td)(1+lLl)

,,’E’\i‘ Iu:a+g+7/
:giﬁg#z4m(u¢v*ﬁ W E

PRI s B4o% 2R A g E3
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S A B R R ]

a=0.10
€ . R*?’leléﬁ-m}é(;‘;ik-gwﬁ‘ ﬂt)ii:
B

}\

y o EGFE, fhEe B A RN T B
HELHBEEET , At Y EFR
e AR FEBREE o blAryES A BT H
=0. 0 %J‘%yz 0.05

td : FHEPMM TR, RPE X

AR SRR B D TR AT 2 ol A N

faApinztd; FliERE 2L EREM
w8 A FA2:E 0.29) o

AREr R, RAB(N) S EA

Lﬂ

cd
AR T R
T2 E A B RAR XYL 0.22mY + (Strakosch
1983) ;% B ASMEA17.1 #3575 & % f ¢
0.14m% A 7 3+ B HHES v % 2 18 & R
tdw : ® B Ecfs B 2 pF
B 3-2 THM B N

[zsz _)u T 1

(d) Center Opening Doors

(a) Single-Sliding Door

— il
— 1
-/
(b) Two-Spaed Slicing Doors h
[ 1 | ﬁ
— |
-/ L

(c) Two-Speed, Center-Opening Doors
(e) Vertical Biparting Doors

Figure 3. Types of elevator doors

(4 % & :KLOTE)
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TR~ REFENI Bl A RS TR i I PR

% 3-1 R R R 2 gy

TP AR THPRR PR o 4k A
(Time' to Open (Door Transfer

(Door Type) (Width mm (in)) | and Close) Inefficiency)

ts (s) €

Single-Slide 900 (36) 6.6 0.10
Two-Speed 900 (36) 5.9 0.10
Center-Opening? 900 (36) 4.1 0.08
Single-Slide 1100 (42) 7.0 0.07
Two-Speed 1100 (42) 6.6 0.07
Center-Opening? 1100 (42) 4.6 0.05
Two-Speed 1200 (48) 7.7 0.02
Center-Opening? 1200 (48) 5.3 0
Two-Speed 1400 (54) 8.8 0.02
Center-Opening? 1400 (54) 6.0 0
Two-Speed 1600 (60) 9.9 0.02
Center-Opening? 1600 (60) 6.5 0
Two-Speed, Center- 1600 (60) 6.0 0

Opening®

'Time to open and close doors includes 0.5 second for car to start.

When preopening can be used, the time to open and close these doors can be reduced by

1 second.

(F 4 &k KLOTE)
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S A B R R ]

£32 RHIpLABILE
FfEE TH-B P 3ne THEHEN | R R
(Capacity ) (Car Inside )(mm) G ff | % #(Observed
kg (Ib) Area (m?) Loading)*
(people)
Wide Deep
1200 (2640) 2100 1300 2.73 10
1400 (3080) 2100 1450 3.05 12
1600 (3520) 2100 1650 3.47 16
1600 (alt.) 2350 1450 3.41 16
1800 (3960) 2100 1800 3.78 18
1800 (alt.) 2350 1650 3.88 18
2000 (4400) 2350 1800 4.23 20
2250 (4950) 2350 1950 4.58 22
2700 (5940) 2350 2150 5.05 25

1See footnote on table 3.

This loading is given by Strakosch (1983) as that for which passengers will

not board an elevator and choose to wait for the next one.

(F# % i :KLOTE)

N CRrTHAFEE, ANt A
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2.

,:}F,

u

tow for N <2
ti—
tdw+tio(N - Ndw) for N >2

Ndw : dp e AR FE» T2 L # (dwell time)
tio : F - A& x> T HTHERF (Ndw 5 tdw/tio 2 Fi#c

)
P32, ¥ N A@BETHATTHER, M tu &7
taw for N <2
t,=

tdW+tuo(N = Ndw) fOF N >2

R PR E RN E tdw = 4 sec

1 sec/ 4
0. bsec /4

tio

tuo

8% R (Travel time)

THARPARE, THPMP, TpEL B R a 5
s FE R, FiE- @R VI BTEEELE R IR LE VM, D
¥ viE BB (7 - BRMRS PR G R R S - R A 2

193

EEFED G - KA PR 40T B 3-3 A7 P
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S A B R R ]

B 3-3 TLHHITEAPFE S R

Transitional i "
% Acceleration Er:g:lixﬁn Leveling
=]
D Constant | | Constant Velocity I i Constant \
= Acceleration | ‘ Deceleration
2
Vin b 2
Vi / N
00 ; 1 1 | 516
.t , ty tst
Time 34 56

Figure 4. Velecity of elevator reaching normal operating velocity, v,
(38 % & :KLOTE)

S AE Y Vm THHETER L 19 m/sec

a T4 A E 0.6 ~ 2.4 m/ sec?
TRE R S 2.4~0.6 m / sec2

V1 = 0.6 Vm
Soik PERT S YRR PR
t2 = t5 - t3
(AR5

AERE, mETEVn 2 ¥ETER, BT

(.2 §¥3# R ImpFirZ @R (Motion Reaching Normal
Operating Velocity)

_Vi
a

8]
t1 T ¥4 & §edp Sl

_Vr
2a
B D 2 PERY 12 P &

S1

81



2 _\y2
:Vm V1+

t
2\, a .

2
t2 =P dpEdE S2
1(Va
52:—(\/—'V12j+31

3al\Vv;

wH R ts
Sr-25,

m

ts=2¢t,+

FRBBBARETT R th
tt =ts Tt

2% Z_th = 0.5 sec
(@i iz Vm, T3 EEFHEFRABELT B, & TE T4k B

+ 4T
B34 trpdridr ¥ERd A
Transitional Transitional
- Acceleration  Decalaratian Lawvaling
g = Laveling
S k-
- mt I | | Ganmn_': L D Constanl | Conslant | /,
> [ Acceleration | '|" ‘ Deceleration == | Acceleration | Deceleraton
v | 2 ,
Vi I ‘ Vi ;
0 L i 5 8 0 L 518
0 t, t, ty fs 1 0 t, ts tr
Time Time
hing T i . {b) Car Not Reaching
(a) Car Reaching Transitional Acceleration Transitional Accsleration

Figure 5. Velocity of elevalors not reaching normal operating velocity

(7542 %% :KLOTE)
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S A B R R ]

1/3
v2={vi’+3avl(%-slﬂ

EPrEFRTETER L2

_V3-Vi
2aV,

t2 +1;

HampEmp i

tr=2t,+t,

EARE T R R R

tr=2 St +th
a
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P e B A R 5 LY 7 T Pk

% 3-3 THE TR Sl TG
% #ic(Number of Stories)
% ¥ o #c(Number of Elevator Cars)
L WA 7 * #i(Number of People Per Floor)

Z k3R TPwrEr A Bcp 4~ v (Percent of People

Evacuating by Elevators From Floors 2 to 10)

-k xz - kR pwrig s By A v (Percent of

People Evacuating by Elevators From Floors 11 to 21)
& ¥k % & (Height Between Floors)

T ¥#-3% {¥1¢ & (Operating Velocity of Elevator Car, Vi)

T ¥4 : B (Car Acceleration, a)

4 3 % #i<(Other Transfer Inefficiency, v)
H Ap & »x 5 7 #(Trip Inefficiency, n)

T ¥ %4 2 f j(Car Full Load)

21

90

100

3.2m (10.5 ft)

3.0 m/s (590
fpm)

1.20 m/s?
(3.94 ft/s°)

0
0.10

16 people

(F#L % 7% :KLOTE)
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R =

ARy et ELVAC $ R st e Stan 40 % bl4e ™ ¢

£ 00506055 % 33% 34Kk -

2. A FH EBREFR (R, Lo E- 0 LA R BT 5
BPREBVEF RN -MFEF o FHEREE o PF LK
FEEDBERBRILRY AT EAEE ) 2F)

3. &% & ## :65974m’

4.3 A % £ :39392. 13m” -

DA (BOME F o FEY R40T &7
.M AmE: HEELEEZ L k4oB3-5, B3-6977 "

% LA, Gty e P SRR I R A R, B ST R R O O
G = i !
& Wit Ufinggmrie saag 1 ” R
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£3-4 BT AHARE SRS EG Y

4 21 &

et 4
LR S W 4 o i ¥ g
BTk 8711.27 m’ ERFe A Bt ik B

BTk 8638.59 m’ KE ok
Tk 8638.59 m’ KHE oD

ok 2649.2 m’ < B

- K 2023. 96 m’ MARFES F
kK 2914.14 o’ MARFES F
v K 2773.6 m’ HEFEN
IizLt-k 2483. 42x28-69535. 76 m* | MAEFES %
e 2483. 42 '’ Ui At
zte k 2483. 42 '’ B AL

EERIF- k(= 511.42 o’ KEHLETT S

ST k)

BEERIF - k(= 428.15 m’ £

k)

111791.52 o’
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S A B R R ]

(Z) BRRFART

= W DN =

10.

11.

ERAP B R 142.21 m

A »+ 36 F o7 3F
CEHA TIE A 3.84m

CRPEE - WERTH 1T I ”ff%”ﬂ“?#&'zﬁ"

Aol M. A& 528(IF 23-34F) > # & 52%(1F 13-23F) -
A 5 -ﬂ(bﬂﬁ)’@ﬁi%%2€ﬁ’$%? 2 2% »

CRH R 4 gk (Car full load)- &2 * TH A

FaT A

LR RE AN A H R fEﬂi%F»%“}éit(Slngle—Slldlng)

[ B =% m™¢ & B Ec(Center Opening)

BWC =~ & ™ p:f # £x(Two-Speed Sliding)

(D w # /e 2 B E(Two Speed
Center-Opening)

LR B - SR R 2 sec

?f%’i* B 4.2 sec

LR B EaseF @ (Door inefficiency) 0.
CERBPRET R - &E 26 1100 mm

?T"%’* %4 1100 mm
THRAIM 4 - E T H: % 2000 mm #1900 mm
?f%’** A% % 2000 mm JF 1900 mm
277 R (Full load standing time):
- HEH* TR b sec
?f%”** A48 5 sec

1228 %@ p: - &E*2H: 5.0, 2.5, 2.5 m/s

Bf%’* Brs4s: 4.0 m/s [ex: 3.0m/s]
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13. 4 (B )i & : (Car acceleration) — 4.2 * §# : 0.5

m/s’
?f%’% B 0.5 m/s” [ex: 1.20m/s” ]
14. & #iE m»c ¥ 2% (Trip inefficiency) 0.17 [ex: 0.1]
15. #famrcFxiE: (.00
16. 2k T 325 7 A #: & (1F~15F) ¥ 1610 4 ;
¥ & :(16F~24F)% 825 4 ;
% & : (25F~36F) % 2375 *
17. 4 THF(lobby) s fh: - &% TH @ 75
Bf%’* B 45

EP)=-%-5 5
l. -5 2% 24
ATI3A & wlig * 3P M &7 5 - R B prEtndy, &
WA T30y A 8,2 114K1244, 15K 324K 154, 25K 3 36Kk X
1304 =+, *E33K 134K & FfsuAb (B 230 % 12 B8 404 5 F b X e
A

& B T25 4 81326 4 5 B ELVACH-.% % 4o £ 3-5, £ 3-6, % 3-T:
#3-0 MAI o PSR (13644 )

e X 20% 50% 5% 100% 5%—25%
@ *
e 454. 9sec | 749. 3sec 1025. 6sec | 1421. 3sec 795. bsec
gpFE R | (7.6 min) | (12.5min) | (17.1min) | (23.7Tmin) | (13.3min)
T HrEn 2754 682 £ 1023 ~ 1364 ~ T13 4
LR 3
T A 2 3 4 6 2-4
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236 ¢ KT 5T RS (8484)
LK ¥ 20% 50% 75% 100%
AT T ERPE 278. 1sec 502. 8sec 701. 4sec 919. 4sec

(4.6 min) (8. 4min) (11. Tmin) (15. 3min)

T e AT A & 169 ~ 424 « 543 * 848 +
T ALK Al 1-2 2-3 3-4 4-6

23-7T BRI &7 PHsEEs(25014)
LR 20% 50% 5% 100% 27%
i * 3
A 683. 1sec | 1317.2sec | 1995. Isec | 2538. Isec 800. 8sec
$pER | (11.4min) | (22.0min) | (33.3min) | (42.3min) (13. 3min)
E 520 4 1250 4 1875 4 2501 674 4
A #ic
E A 1-2-3-7 2-3-7-16 | 3-5-11-23 |4-6-14-31 1-2-4-9

2. ?T‘% LR
AT13 A 45 i@ * = 3R i'f 4% ZLvE M Er g R 4T,
10%, 20%, 50%, 75%, 100%H %t & % 4™ % 3-8:

AR Y 5N,
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%3-8§ i ?‘f?%ﬂ%#&: oA TR (47134 )

Lk 5% 20% 5%(23~36F) B A ¢k A
o 3%(13F~22F) | (23-36F) | (13F~22F) | (2F~12F)
0%(2F~12F) 5% 5% 5%

a2 @ | 1830. 8sec | 2967. Osec 1448. 8sec 1024. 6sec | b43. Tsec 469. 4sec
rpF | (30.5min) | (49.4min) | (24.1min) (17. Imin) | (9.1min) | (7.8min)

FELET 2354 942 4 147+ 1254 42+ 68 4
Ho 4 8

T 1-2 1-3-6 1-2 1-2 1 1
£ A

(2 )% % & 17

PR F F AT AR R R IR F RS,
33~34 K 2 EFEEX > BevE, WA WIEP R 5 11.98~12. 15min, @ # &
R TERER S 13.40min, ¥ P& JEPAULS H® k2 A A BRI >
P BT R A5 OV, AR 000 F A 547134, ¥
BRL Ims A& 3 %38, 92min, SELVAC- 5 8 ¢ Mk w1 5T #
FATATE A B 5 23. Tmin, 15.3min, 42.3min(i# * F100%), » A &'%
AT 2R Y AP REFEEPF R 542, 3 min, P EFERAP £ 3min;
e 970~80%2 & * F T A G gk ke kR & RN B T R
& JF AT 13, dmin, R F k@ * 50k 50%(12. bmin) & & & T5%-25%
(13.3min), ¢ &75% (11.7Tmin), & & 27%(13. 3min), % > ;%'pe& 4
AR R AR IS B R i*“%’r‘%? ALK G B
N, FL T IR A T R R 1k LR b
kP|ETR T F, LT RTRR = &= “iﬁk‘ﬁ?‘i AP T e A BiviE
B, AP ERRERER k@I E 2 2 o
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Iy
4
W
=
Iy
T
=
o}
Wy
=
>~
This
A=

(- )EAME

2. A : 30049m°
3,@@4@5 B Th K ¥ 10K B KRS <
A ERP LA G FE o fndeT £3-9:7
#3-9 HAMAME KR AL E K
ek it fep 4 () Her 4 5 A (i)
15F LEPENE — 645. 75
14F LEENE — 1067. 18
13F LEFESE 125 1043. 56
12F LEFESE 126 1067. 18
11F LETENE - 1043. 56
10F PR RS R 87 1067. 18
9F bR ES % 88 1043. 56
8F | HEFEZAEE 65 1067. 18
TF ER e AN I S 66 1043. 56
6F EETES R 134 1067. 18
oF A S 135 1043. 56
4F A S 136 1067. 18
3F PRETE R 56 1043. 56
2F AETENE 127 600. 42
IF a7 50 882.19
BIF | #5727 % - 2968. 68

BRI TR, TR, e SRR AR 2 T (P, [ S
FEFr, 92.12. P J
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B2F ERETHAE — 3039. 11
B3F HRE B Y - 3039. 11
B4F A el g — 3039. 11
B5F W s R E — 3039. 11
(FR KR My, ik, A3:%)
#3-10 % 28~ HLEFEEEE L 47 4
A P~ ¥R E 2 TR LA R Building-
WA EPE | 2P | KT T PR () EXODUS(#)
(A) PE(S) | EPEE(S) | A £ wE | 2
(tescape) | (tescape) (t s)
15F - - - - -
14F - - - - - -
13F 4.63 11.09 53346 | 48.00s | 308.00s |40.11s
Bk | (277.68) (665.465)
12F 4.62 10.70 533.49 50.00s
(277.465) (642.225)
11F - - - - - - 514.70s
10F 4.62 10.28 534.65 27.30s | (8.5877)
(277.21s) (616.955)
9F 4.84 10.12 534.30 51.00s | 153.00s | 40.36s
Azl | (290.475) (607.01s)
8F 4.62 9.73 533.56 26.24s
(277.16s) | (583.74s)
TF 4.73 9.46 534.48 706.00s | 31.72s
(283.94s) (567.34s) (11.76
6F 4.67 9.25 533.92 min) 38.53s
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(280.40s) (554.91s)

SF 4.61 8.92 533.51 44.7Ts
(276.74s) (535.01s)

4F 4.61 8.65 533.37 29.66s
(276.82s) (518.84s)

3F 4.66 8.32 534.37 30.57s
(279.81s) (499.10s)

2F 4.14 6.86 575.28 30.53s
(248.435) (411.47s)

(TR KR g, LEH, AF%)

BI3-T %20~ HA L5 fRET LR

EAAEE
|
' r 7k . .
AR 09| (R e » - I!@ﬁ#ﬁj‘&%lﬁ
r %E
> : 4 0 _
| ||
E o :';: noap
5 B | =
] £ q o
- . ,;-' '\30 - -
—F W |||
- nno
R8I
B a L= U]:l
—I 1 1

AR KA KT EE (YF@E)
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TR~ REFENI Bl A RS TR i I PR

(=) BRRAAAT
I.Li‘%i”rﬁlizim
O MAd: #1: 15 F #7: 5 F
3. Ak THBA: 4.0 n
LR PERE - R 5 A& ?iﬂ“tﬁ 1 B
fe® fA5:  #1~34 1F~14F B5F~1F ; #5 [1F~14F

CRPE A #k:(Car full load) - &3 # :_ 156 *

(1150KG)
6. TH M B EA: A 55
HB ~
[]C =
(D =

;'«f? LB, 15 4

7 i) B Ex(Single-Sliding)

# P o B Ez(Center Opening)

7 i) i B £z (Two-Speed Sliding)

Fre 2 B EC(Two Speed

Center-Opening)

LR REARERF - %FTH b s Tiﬂ"“ﬁﬁ 5D s
8. w ¥ W fcm»xx e: (Door inefficiency)

CREPRER AR - 4T H 500 mm X 2
%%ﬂ“ﬁﬁﬁ: 500 mm X 2
10, 2P - g4 % _1700 mmi#_ 1600  mm
Téﬂ"“%}?‘ % 1700 mm % 1600 mm
27 F R (Full load standing time):
- T 30 s
T%ﬂ“i*ﬁﬁ 40 s
12. 28R - %24 2.5 w/s
T%ﬁ“it& 2.5 m/s [ex: 3.0m/s]
13. 4 (&) & :(Car acceleration) - &%+ : 0.8 m/s
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= A R R R

i'f‘, B 0.8 m/s” [ex: 1.20m/s” ]
T B K & ¥ 2 #k(Trip inefficiency) #2435 [ex:
QH
1. #fkmrakiEm: sm#Ef
16. 2 WA T35 § A . & (1~15F) % _60~70 +;

& (16-24F)%5 NA 4

% & :(25F-)%_ NA %

TH & (lobby)m ##: - &FH :_19.2
?fé"ﬂ'”‘tﬁ 12,0

17 % -7 7

Lo- 2" 2
DIBA i * w 3R— A % A v gy, & A T39504 2
T

#3-11 2 o - T P E s % (5184 )

e X 30% 60% 80% 100% 90%-30%
€ 5
S 285. 3sec | 494. bsec 666. 2sec 823. 9sec 505. 8sec
R | (4.8 min) | (8.2.min) | (11.Imin) | (13.7min) | (8.4min)
T HrEr 1554 310~ 414+ 5184 298 4
LI
TR 1 2 3 3-4 1-3

(e gm)
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2.%%?ﬂ%%

5184 e % - G &Y A E @A, £ TI604 2t

2312 F & S hmE i % (5184)

Lk 10% 30% 50% 100%
20%, 4%

a2 @ | 691, Osec 918. Isec 1630. 2sec | 3072. Tsec | 709. 3sec
grpF | (11.5min) | (15.3min) | (27.2min) | (51.2min) | (11.8min)

FELET o1 4 155+ 259 4 5184 1104
Ho 4 8
T 1 1 2 3-4 1
£ A

(z) 2% 247

MELEHBEMACSALFRFTRREL FRL 2FR2PF
%, 2REFIFFTFE%REL 11.76nin, P A RFEZ TR 5
11.09min, # B Building-EXODUS ##% 5 8.58 min, ™2 5 — 47
WELFLATR * 3 80% 414 A A7F 11, Imin BT PSR 5 B
< iy, ok E I E R R N 2, TR Foule
Lk bk 90%, H A~ 30% #n4c298 A, AR EBTF AR L
IARFETAEPE DR FILAG PR, R
B A TR AR Bk 2R, g E e
@%%ﬂ@%@@ﬁa¢?kg&ﬁﬁgg,ﬁ%ﬁ%%ﬁ%%%ﬁ
P2 57 o
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Fri AHAAFHLIFR
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V- Y THEiE 2§ m

afe iz L hr Sk AL LFFELRY TH,
LT PREMENTHFRFEIHERN, YIFRTAERY D
PR - A B R E ARl Y TR AELE R Bk,
dEEMER; REAPREARES %@%%??”K_mvé#%
7R riv%,dﬁﬁﬁﬁkﬁﬁ TM TRERERE 2R UK
K, CUREEEGRIF ot B P ER S ERT BT B
B RER 2 Bf LrEpt 4 gudgie v v, £ ﬂ%iﬁ Groner, Norman E,
and Levin, Bernard M* T3 5 § 473k % A 2Pt & SUPR 2 B 3R,
THWIAT Feh, Hmd boT o gL
| R A B2 AR T PRRE R T AT i 2
SRR, TP R STEATt o
2. PR T S PRI, VAR RIEA R
PRI R B 2R, A H B R g et
3. it A BRI 3, AR ERERAS T EN L OB
BT ahizgx o
4.y FHBRTRY U VE 2N T RTREZEL 2T VAMES
R B ITRE R EREMS A A o “{‘{%‘i%iﬁ\&é‘é ;

|

T ad S R @ 2 FANISTA L 2 e #Hd THF &5
T FEACR Y AT, THF gt L RS
PR EEEE 2 F IR G R o WAL B AL T

I

%6 Norman E Groner, Bernard M.Levin, Heman Factors Considerations in the Potential for Using
Elevators in Building Emergency Evacuation Plans, NIST-GCR-92-615, NIST.Sep. 1992,p1.
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(2) i~ B 7 §e EWEIEE T

(3) #WE AP %ﬁﬂ#%?ﬁﬁmT%migﬁ
KR AERF I IE R T T, - miEd A
LR EERHE 0§ R IIY R Egan #HE A v T H FEREEFAT,
BENAERFIN RO, BRTREFY FFHEEF 2821 F 16
)P R BE 4 5 ,wr%ﬂaézua%, m&—*xu@ﬁﬁv 1814, Fli4s Ak
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ﬁﬁ%,%? THEHBE R 2 E, M- TP R,

-
Wi r mJBat 4 R AT RN, "% ?LIE_,}%—;‘}T A A ﬁﬁ? -
BB R A TR & B S Y ¥

BREZAL VLA FENERY F ﬁmﬁi?éwﬂ e
*gﬁﬁQ‘ﬁﬁ'x&*L**ﬁ,%%Q?%“ﬂ%%ﬁ%%*
Y, SEPREYEERYCNECZAS AT I ER Y i
SR T 2 BB IR AR GRR, FF P B @R 4 T £
WARFPE Y, s TR EFIPE AR AR EA N2
A BT Bgan2 A7 7 ¢ HE K E A PRI £ 8- B
Pk (FVES, F A EE ) A M 2 B % Hut K2 pE 0
Ao B 4-1 P77

Bl A-1 & k2 A5 2 PP R

B L AT i B ) ()N )
=) ] | V2 2 2Vq

50 /- /

v

40
/‘huia STAIRWAY //ar"\E STAIRWAY EXIT
EXITS / (ACLESS Tp OTHER
EXIT COULD BE BLOCKED|
BY SMOKE,|USED BY
30 /_ / FIREFIGHTERS, ETC.)
20 /‘/
10 * &0 78 90 120 150
SRS IR i e o (0 6 )
(F4 %k Egan)
WA L In (44in) & H A o7 4 B #8240 * (4 4 #7200 ),

BB, 2K SREET- R0 AR, @Y - R

BEESHE

%8 David M. Egan, Concepts in Building Firesafety, A Wiley-Interscience Publication, 1977,p219
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NP RS 0 T, 22N aaih F 2 FEMA %t
1996 & Rz B Bz A L T ERPRL, BRI EF 2 S
TR ZRBRZAS N U E R, TR
U 2N EREE

1.} -k
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3. &% 2 B A BILE 2

B R R 4O SOP P Bt 2 R e i 2
ko F WA PP E 22BN, o wHEEC %
BRI EY, BT ORPEFE A ERs R o

B 33 £ 2N
Allen #% ' E3 & ¥4 1745\ (Early Evacuation Elevator
Operatlon) Tl LAHEIYAFLST R EBEFL o
U, 8 3| Phase 1 #5538 - R a4 o kd b Ipdkdy, 295
EFRpE2 e TR EE Rl TR 2 R o 4o
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WTB low 20
People per floor is 124 people.
Distance between floors is 3.84m or  12.60 ft.
Elevator usage percent 1s 20.000%
Normal car velocity 1s 2.50m/sor 492.13 fpm.
Car acceleration is 0.50 m/s2 or  1.64 ft/s2.
Car full load 1s 24 people.
Full load standing time 1s 69.68 s.
Other transfer inefficiency is ~ 0.1700
Trip inefficiency is 0.100
Door type: E Two-Speed 1100mm (42in) wide
Doortime s 6.600 Door inefficiency 0.070
One Round People Time
Floor Elevation Way Trip on Percent  Round per
Name m ft Times  Times Floor  Usage Trips Floor s
12 422 138.6 22.6 114.8 124 20.0 2 185.7
11 384  126.0 21.0 111.8 124 20.0 2 179.6
10 346 1134 19.5 108.7 124 20.0 2 173.4
9 30.7  100.8 18.0 105.6 124 20.0 2 167.3
8 26.9 88.2 16.4 102.5 124 20.0 2 161.1
7 23.0 75.6 14.9 99.5 124 20.0 2 155.0
6 19.2 63.0 134 96.4 124 20.0 2 148.8
5 154 50.4 11.8 93.3 124 20.0 2 142.7
4 11.5 37.8 10.2 90.1 124 20.0 2 136.2
3 7.7 25.2 8.4 86.4 124 20.0 2 128.8
2 3.8 12.6 6.0 81.8 124 20.0 2 119.6
1 0.0 0.0
Total round trip time= 1698.2
Start up time= 51.3
Time to get to the outside after leaving the elevator= 30.0
Evacuation time using 5 elevators= 4549
(or 7.6 minutes)
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WTB low50

People per floor is 124,

Distance between floors is 3.84m or  12.60 ft.
Elevator usage percent 1s 50.000%

Normal car velocity is 250m/sor 492.13 fpm.
Car acceleration is 0.50 m/s2 or  1.64 ft/s2.
Car full load 1s 24 people.

Full load standing time is 69.68 s.

Other transfer inefficiency is 0.1700

Trip 1nefficiency 1s 0.100

Door type: E Two-Speed 1100mm (42in) wide

Doortime s 6.600 Door inefficiency 0.070

One Round  People Time
Floor Elevation Way Trip on Percent  Round per
Name m ft Times Times Floor Usage Trips Floor s
12 422 138.6 22.6 114.8 124 50.0 3 323.0
11 384 126.0 21.0 111.8 124 50.0 3 313.8
10 346 1134 19.5 108.7 124 50.0 3 304.6
9 30.7  100.8 18.0 105.6 124 50.0 3 2954
8 26.9 88.2 16.4 102.5 124 50.0 3 286.2
7 23.0 75.6 14.9 99.5 124 50.0 3 271.0
6 19.2 63.0 134 96.4 124 50.0 3 267.7
5 154 50.4 11.8 93.3 124 50.0 3 258.5
4 11.5 37.8 10.2 90.1 124 50.0 3 248.8
3 7.7 25.2 8.4 86.4 124 50.0 3 237.7
2 3.8 12.6 6.0 81.8 124 50.0 3 223.9
1 0.0 0.0
Total round trip time= 3036.7
Start up time= 51.3
Time to get to the outside after leaving the elevator= 30.0
Evacuation time using 5 elevators= 749.3
(or 12.5 minutes)
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WTB low 75
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People per floor is 124.
Distance between floors is 3.84m or  12.60 ft.
Elevator usage percent 1s 75.000%
Normal car velocity 1s 2.50m/sor 492.13 fpm.
Car acceleration is 0.50 m/s2 or  1.64 ft/s2.
Car full load 1s 24 people.
Full load standing time 1s 69.68 s.
Other transfer inefficiency is 0.1700
Trip inefficiency is 0.100
Door type: E Two-Speed 1100mm (42in) wide
Doortime s 6.600 Door inefficiency 0.070
One Round People Time
Floor Elevation Way Trip on Percent  Round per
Name m ft Times  Times Floor  Usage Trips Floor s
12 422  138.6 22.6 114.8 124 75.0 4 452.9
11 384  126.0 21.0 111.8 124 75.0 4 440.6
10 346 1134 19.5 108.7 124 75.0 4 428.3
9 30.7  100.8 18.0 105.6 124 75.0 4 416.0
8 26.9 88.2 16.4 102.5 124 75.0 4 403.7
7 23.0 75.6 14.9 99.5 124 75.0 4 3914
6 19.2 63.0 134 96.4 124 75.0 4 379.2
5 154 50.4 11.8 93.3 124 75.0 4 366.9
4 11.5 37.8 10.2 90.1 124 75.0 4 353.9
3 7.7 25.2 8.4 86.4 124 75.0 4 339.1
2 3.8 12.6 6.0 81.8 124 75.0 4 320.6
1 0.0 0.0
Total round trip time= 4292.6
Start up time= 51.3
Time to get to the outside after leaving the elevator= 30.0
Evacuation time using 5 elevators= 1025.6
(or 17.1 minutes)
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WTB low 100
People per floor is 124.
Distance between floors is 3.84m or  12.60 ft.
Elevator usage percent 1s 100.000%
Normal car velocity 1s 2.50m/sor 492.13 fpm.
Car acceleration is 0.50 m/s2 or  1.64 ft/s2.
Car full load 1s 24 people.
Full load standing time 1s 69.68 s.
Other transfer inefficiency is 0.1700
Trip inefficiency is 0.100
Door type: E Two-Speed 1100mm (42in) wide
Doortime s 6.600 Door inefficiency 0.070
One Round People Time
Floor Elevation Way Trip on Percent  Round per
Name m ft Times  Times Floor  Usage Trips Floor s
12 422 138.6 22.6 114.8 124 100.0 6 647.7
11 384 126.0 21.0 111.8 124 100.0 6 629.3
10 346 1134 19.5 108.7 124 100.0 6 610.8
9 30.7  100.8 18.0 105.6 124 100.0 6 592.4
8 26.9 88.2 16.4 102.5 124 100.0 6 574.0
7 23.0 75.6 14.9 99.5 124 100.0 6 555.5
6 19.2 63.0 134 96.4 124 100.0 6 537.1
5 154 50.4 11.8 93.3 124 100.0 6 518.7
4 11.5 37.8 10.2 90.1 124 100.0 6 499.2
3 7.7 25.2 8.4 86.4 124 100.0 6 477.1
2 3.8 12.6 6.0 81.8 124 100.0 6 449.3
1 0.0 0.0
Total round trip time= 6091.1
Start up time= 51.3
Time to get to the outside after leaving the elevator= 30.0
Evacuation time using 5 elevators= 1421.3
(or 23.7 minutes)
WTB low 75-25
People per floor is 124,
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Distance between floors 18
Elevator usage percent 1s
Normal car velocity 1s

Car acceleration is

Car full load is

Full load standing time 1s
Other transfer inefficiency is
Trip inefficiency is

Door type: E Two-Speed

fifshe  PFEEREE AR A

384m or 1260 ft
75.000% ( 2-6 F 25.000%)
250 m/s or 492.13 fpm.
0.50 m/s2 or 1.64 ft/s2.
24 people.

69.68 s.

0.1700

0.100
1100mm (42in) wide

Doortime s 6.600 Door inefficiency 0.070
One Round  People Time
Floor Elevation Way Trip on Percent  Round per
Name m ft Times Times Floor Usage Trips Floor s
12 422 138.6 22.6 114.8 124 75.0 4 452.9
11 384 126.0 21.0 111.8 124 75.0 4 440.6
10 346 1134 19.5 108.7 124 75.0 4 428.3
9 30.7  100.8 18.0 105.6 124 75.0 4 416.0
8 26.9 8.2 16.4 102.5 124 75.0 4 403.7
7 23.0 75.6 14.9 99.5 124 75.0 4 3914
6 19.2 63.0 134 96.4 124 25.0 2 156.3
5 154 50.4 11.8 93.3 124 25.0 2 150.2
4 11.5 37.8 10.2 90.1 124 25.0 2 143.7
3 7.7 25.2 8.4 86.4 124 25.0 2 136.3
2 3.8 12.6 6.0 81.8 124 25.0 2 127.1
1 0.0 0.0
Total round trip time= 3246.6
Start up time= 51.3
Time to get to the outside after leaving the elevator= 30.0
Evacuation time using 5 elevators= 795.5

(or
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WTB mid20

People per floor is 75.

Distance between floors is 3.84m or  12.60 ft.
Elevator usage percent 1s 20.000%

Normal car velocity 1s 2.50m/sor 492.13 fpm.
Car acceleration is 0.50 m/s2 or  1.64 ft/s2.
Car full load 1s 24 people.

Full load standing time 1s 69.68 s.

Other transfer inefficiency is 0.1700

Trip inefficiency is 0.100

Door type: E Two-Speed 1100mm (42in) wide

Doortime s 6.600 Door inefficiency 0.070

One Round  People Time
Floor Elevation Way Trip on Percent  Round per
Name m ft Times Times Floor Usage Trips Floor s
22 384 126.0 21.0 92.5 75 20.0 1 92.5
21 346 1134 19.5 89.4 75 20.0 1 89.4
20 30.7  100.8 18.0 86.3 75 20.0 1 86.3
19 26.9 88.2 16.4 83.2 75 20.0 1 83.2
18 23.0 75.6 14.9 0.2 75 20.0 1 80.2
17 19.2 63.0 134 71.1 75 20.0 1 77.1
16 154 50.4 11.8 74.0 75 20.0 1 74.0
15 11.5 37.8 10.2 70.8 75 20.0 1 70.8
14 7.7 25.2 8.4 86.4 124 20.0 2 128.8
13 3.8 12.6 6.0 81.8 124 20.0 2 119.6
1 0.0 0.0
Total round trip time= 901.9
Start up time= 49.7
Time to get to the outside after leaving the elevator= 30.0
Evacuation time using 5 elevators= 278.1
(or 4.6 minutes)
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WTB mid50
People per floor is 75.
Distance between floors is 3.84m or  12.60 ft.
Elevator usage percent 1s 50.000%
Normal car velocity 1s 2.50m/sor 492.13 fpm.
Car acceleration is 0.50 m/s2 or  1.64 ft/s2.
Car full load 1s 24 people.
Full load standing time 1s 69.68 s.
Other transfer inefficiency is ~ 0.1700
Trip inefficiency is 0.100
Door type: E Two-Speed 1100mm (42in) wide
Doortime s 6.600 Door inefficiency 0.070
One Round  People Time
Floor Elevation Way Trip on Percent  Round per
Name m ft Times Times Floor Usage Trips Floor s
22 384 126.0 21.0 111.8 75 50.0 2 204.2
21 346 1134 19.5 108.7 75 50.0 2 198.1
20 30.7  100.8 18.0 105.6 75 50.0 2 191.9
19 26.9 88.2 16.4 102.5 75 50.0 2 185.8
18 23.0 75.6 14.9 99.5 75 50.0 2 179.6
17 19.2 63.0 134 96.4 75 50.0 2 173.5
16 154 50.4 11.8 93.3 75 50.0 2 1674
15 11.5 37.8 10.2 90.1 75 50.0 2 160.9
14 7.7 25.2 8.4 86.4 124 50.0 3 237.7
13 3.8 12.6 6.0 81.8 124 50.0 3 2239
1 0.0 0.0
Total round trip time= 1923.0
Start up time= 49.7
Time to get to the outside after leaving the elevator= 30.0
Evacuation time using 5 elevators= 502.8
(or 8.4 minutes)
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WTB mid75

People per floor is 75.

Distance between floors is 3.84m or  12.60 ft.
Elevator usage percent 1s 75.000%

Normal car velocity 1s 2.50m/sor 492.13 fpm.
Car acceleration is 0.50 m/s2 or  1.64 ft/s2.
Car full load 1s 24 people.

Full load standing time 1s 69.68 s.

Other transfer inefficiency is 0.1700

Trip inefficiency is 0.100

Door type: E Two-Speed 1100mm (42in) wide

Doortime s 6.600 Door inefficiency 0.070

One Round  People Time
Floor Elevation Way Trip on Percent  Round per
Name m ft Times Times Floor Usage Trips Floor s
22 384 126.0 21.0 111.8 75 75.0 3 303.1
21 346 1134 19.5 108.7 75 75.0 3 293.9
20 30.7  100.8 18.0 105.6 75 75.0 3 284.7
19 26.9 88.2 16.4 102.5 75 75.0 3 275.5
18 23.0 75.6 14.9 99.5 75 75.0 3 266.2
17 19.2 63.0 134 96.4 75 75.0 3 257.0
16 154 50.4 11.8 93.3 75 75.0 3 247.8
15 11.5 37.8 10.2 90.1 75 75.0 3 238.1
14 7.7 25.2 8.4 86.4 124 75.0 4 339.1
13 3.8 12.6 6.0 81.8 124 75.0 4 320.6
1 0.0 0.0
Total round trip time= 2826.1
Start up time= 49.7
Time to get to the outside after leaving the elevator= 30.0
Evacuation time using 5 elevators= 701.4
(or 11.7 minutes)
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WTB mid100
People per floor is 75.
Distance between floors is 3.84m or  12.60 ft.
Elevator usage percent 1s 100.000%
Normal car velocity 1s 2.50m/sor 492.13 fpm.
Car acceleration is 0.50 m/s2 or  1.64 ft/s2.
Car full load 1s 24 people.
Full load standing time 1s 69.68 s.
Other transfer inefficiency is 0.1700
Trip inefficiency is 0.100
Door type: E Two-Speed 1100mm (42in) wide
Doortime s 6.600 Door inefficiency 0.070
One Round  People Time
Floor Elevation Way Trip on Percent  Round per
Name m ft Times Times Floor Usage Trips Floor s
22 384 126.0 21.0 111.8 75 100.0 4 404.4
21 346 1134 19.5 108.7 75 100.0 4 392.1
20 30.7  100.8 18.0 105.6 75 100.0 4 379.8
19 26.9 88.2 16.4 102.5 75 100.0 4 367.5
18 23.0 75.6 14.9 99.5 75 100.0 4 355.3
17 19.2 63.0 134 96.4 75 100.0 4 343.0
16 154 50.4 11.8 93.3 75 100.0 4 330.7
15 11.5 37.8 10.2 90.1 75 100.0 4 317.7
14 7.7 25.2 8.4 86.4 124 100.0 6 477.1
13 3.8 12.6 6.0 81.8 124 100.0 6 449.3
1 0.0 0.0
Total round trip time= 3817.0
Start up time= 49.7
Time to get to the outside after leaving the elevator= 30.0
Evacuation time using 5 elevators= 919.4
(or 15.3 minutes)
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WTB high20
People per floor is 130.
Distance between floors is 3.84m or  12.60 ft.
Elevator usage percent 1s 20.000%
Normal car velocity 1s 5.00m/sor 984.25 fpm.
Car acceleration is 0.50 m/s2 or  1.64 ft/s2.
Car full load 1s 24 people.
Full load standing time 1s 69.68 s.
Other transfer inefficiency is 0.1700
Trip inefficiency is 0.100
Door type: E Two-Speed 1100mm (42in) wide
Doortime s 6.600 Door inefficiency 0.070
One Round  People Time
Floor Elevation Way Trip on Percent  Round per
Name m ft Times Times Floor Usage Trips Floor s
36 53.8 1764 21.6 112.8 130 20.0 2 181.7
35 499  163.8 20.7 111.2 130 20.0 2 178.4
34 46.1  151.2 19.9 109.5 326 20.0 3 315.6
33 422 138.6 19.0 107.8 725 20.0 7 710.3
32 384  126.0 18.1 105.9 130 20.0 2 167.9
31 346 1134 17.2 104.1 130 20.0 2 164.2
30 30.7  100.8 16.2 102.1 130 20.0 2 160.3
29 26.9 88.2 15.2 100.0 130 20.0 2 156.1
28 23.0 75.6 14.1 97.8 130 20.0 2 151.7
27 19.2 63.0 12.9 95.5 130 20.0 2 147.0
26 154 50.4 11.6 92.9 130 20.0 2 141.7
25 11.5 37.8 10.1 89.9 130 20.0 2 135.8
24 7.7 25.2 8.3 67.1 75 20.0 1 67.1
23 3.8 12.6 6.0 62.5 75 20.0 1 62.5
1 0.0 0.0
Total round trip time= 2740.3
Start up time= 50.2
Time to get to the outside after leaving the elevator= 30.0
Evacuation time using 5 elevators= 683.1

(or
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WTB high50

People per floor is 130.

Distance between floors is 3.84m or  12.60 ft.
Elevator usage percent 1s 50.000%

Normal car velocity 1s 5.00m/sor 984.25 fpm.
Car acceleration is 0.50 m/s2 or  1.64 ft/s2.
Car full load 1s 24 people.

Full load standing time 1s 69.68 s.

Other transfer inefficiency is 0.1700

Trip inefficiency is 0.100

Door type: E Two-Speed 1100mm (42in) wide

Doortime s 6.600 Door inefficiency 0.070

One Round  People Time
Floor Elevation Way Trip on Percent  Round per
Name m ft Times Times Floor Usage Trips Floor s
36 53.8 1764 21.6 112.8 130 50.0 3 3234
35 499 1638 20.7 111.2 130 50.0 3 318.5
34 46.1  151.2 19.9 109.5 326 50.0 7 755.7
33 422 138.6 19.0 107.8 725 50.0 16 1682.8
32 384 126.0 18.1 105.9 130 50.0 3 302.8
31 346 1134 17.2 104.1 130 50.0 3 297.2
30 30.7  100.8 16.2 102.1 130 50.0 3 291.3
29 26.9 88.2 15.2 100.0 130 50.0 3 285.1
28 23.0 75.6 14.1 97.8 130 50.0 3 278.5
27 19.2 63.0 12.9 95.5 130 50.0 3 2714
26 154 50.4 11.6 92.9 130 50.0 3 263.5
25 11.5 37.8 10.1 89.9 130 50.0 3 254.6
24 7.7 25.2 8.3 86.4 75 50.0 2 153.4
23 3.8 12.6 6.0 81.8 75 50.0 2 144.2
1 0.0 0.0
Total round trip time= 5622.7
Start up time= 50.2
Time to get to the outside after leaving the elevator= 30.0
Evacuation time using 5 elevators= 1317.2
(or 22.0 minutes)
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WTB high75

People per floor is 130.
Distance between floors is 3.84m or  12.60 ft.
Elevator usage percent 1s 75.000%
Normal car velocity 1s 5.00m/sor 984.25 fpm.
Car acceleration is 0.50 m/s2 or  1.64 ft/s2.
Car full load 1s 24 people.
Full load standing time 1s 69.68 s.
Other transfer inefficiency is 0.1700
Trip inefficiency is 0.100
Door type: E Two-Speed 1100mm (42in) wide
Doortime s 6.600 Door 1nefficiency 0.070
One Round  People Time
Floor Elevation Way Trip on Percent  Round per
Name m ft Times Times Floor Usage Trips Floor s
36 53.8 1764 21.6 112.8 130 75.0 5 521.5
35 499 1638 20.7 111.2 130 75.0 5 513.3
34 46.1  151.2 19.9 109.5 326 75.0 11 1165.8
33 422  138.6 19.0 107.8 725 75.0 23 2463.3
32 384  126.0 18.1 105.9 130 75.0 5 487.1
31 346 1134 17.2 104.1 130 75.0 5 4771
30 30.7  100.8 16.2 102.1 130 75.0 5 4679
29 26.9 88.2 15.2 100.0 130 75.0 5 457.6
28 23.0 75.6 14.1 97.8 130 75.0 5 446.6
27 19.2 63.0 12.9 95.5 130 75.0 5 434.]
26 154 50.4 11.6 92.9 130 75.0 5 421.6
25 11.5 37.8 10.1 89.9 130 75.0 5 406.8
24 7.7 25.2 8.3 86.4 75 75.0 3 226.9
23 3.8 12.6 6.0 81.8 75 75.0 3 213.1
1 0.0 0.0
Total round trip time= 8704.0
Start up time= 50.2
Time to get to the outside after leaving the elevator= 30.0
Evacuation time using 5 elevators= 1995.1

(or
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WTB high100

People per floor is 130.

Distance between floors is 3.84m or  12.60 ft.
Elevator usage percent 1s 100.000%

Normal car velocity 1s 5.00m/sor 984.25 fpm.
Car acceleration is 0.50 m/s2 or  1.64 ft/s2.
Car full load 1s 24 people.

Full load standing time 1s 69.68 s.

Other transfer inefficiency is 0.1700

Trip inefficiency is 0.100

Door type: E Two-Speed 1100mm (42in) wide

Doortime s 6.600 Door inefficiency 0.070

One Round  People Time
Floor Elevation Way Trip on Percent  Round per
Name m ft Times Times Floor Usage Trips Floor s
36 53.8 1764 21.6 112.8 130 100.0 6 646.9
35 499  163.8 20.7 111.2 130 100.0 6 637.1
34 46.1  151.2 19.9 109.5 326 100.0 14 1511.5
33 422 138.6 19.0 107.8 725 100.0 31 3300.4
32 384  126.0 18.1 105.9 130 100.0 6 605.7
31 346 1134 17.2 104.1 130 100.0 6 594.4
30 30.7  100.8 16.2 102.1 130 100.0 6 582.6
29 26.9 88.2 15.2 100.0 130 100.0 6 570.2
28 23.0 75.6 14.1 97.8 130 100.0 6 557.0
27 19.2 63.0 12.9 95.5 130 100.0 6 542.8
26 154 50.4 11.6 92.9 130 100.0 6 527.1
25 11.5 37.8 10.1 89.9 130 100.0 6 509.3
24 N 25.2 8.3 86.4 75 100.0 4 302.8
23 3.8 12.6 6.0 81.8 75 100.0 4 284.4
1 0.0 0.0
Total round trip time= 11172.1
Start up time= 50.2
Time to get to the outside after leaving the elevator= 30.0
Evacuation time using 5 elevators= 2538.1
(or 472.3 minutes)
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WTB highrise OP27
People per floor is 130.
Distance between floors is 3.84m or  12.60 ft.
Elevator usage percent 1s 27.000%
Normal car velocity 1s 5.00m/sor 984.25 fpm.
Car acceleration is 0.50 m/s2 or  1.64 ft/s2.
Car full load 1s 24 people.
Full load standing time 1s 69.68 s.
Other transfer inefficiency is 0.1700
Trip inefficiency is 0.100
Door type: E Two-Speed 1100mm (42in) wide
Doortime s 6.600 Door inefficiency 0.070
One Round  People Time
Floor Elevation Way Trip on Percent  Round per
Name m ft Times Times Floor Usage Trips Floor s
36 53.8 1764 21.6 112.8 130 27.0 2 199.9
35 499 1638 20.7 111.2 130 27.0 2 196.6
34 46.1  151.2 19.9 109.5 326 27.0 4 423.0
33 422 138.6 19.0 107.8 725 27.0 9 929.8
32 384  126.0 18.1 105.9 130 27.0 2 186.2
31 346 1134 17.2 104.1 130 27.0 2 182.4
30 30.7  100.8 16.2 102.1 130 27.0 2 178.5
29 26.9 88.2 15.2 100.0 130 27.0 2 174.4
28 23.0 75.6 14.1 97.8 130 27.0 2 170.0
27 19.2 63.0 12.9 95.5 130 27.0 2 165.2
26 154 50.4 11.6 92.9 130 27.0 2 160.0
25 11.5 37.8 10.1 89.9 130 27.0 2 154.0
24 7.7 25.2 8.3 79.9 75 27.0 1 79.9
23 3.8 12.6 6.0 75.3 75 27.0 1 75.3
1 0.0 0.0
Total round trip time= 3275.2
Start up time= 50.2
Time to get to the outside after leaving the elevator= 30.0
Evacuation time using 5 elevators= 800.8
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WTB Emg 5

People per floor is 124.

Distance between floors is 3.84m or  12.60 ft.
Elevator usage percent is 5.000%

Normal car velocity 1s 400 m/s or 787.40 fpm.
Car acceleration is 0.50 m/s2 or  1.64 ft/s2.
Car full load 1s 27 people.

Full load standing time 1s 76.11 s.

Other transfer inefficiency is 0.1700

Trip inefficiency is 0.100

Door type: E Two-Speed 1100mm (42in) wide

Doortime s 6.600 Door inefficiency 0.070

One Round  People Time

Floor Elevation Way Trip on Percent  Round per

Name m ft Times Times Floor Usage Trips Floor s
36 1344 4409 424 120.1 130 5.0 1 120.1
35 130.6  428.3 414 118.2 130 5.0 1 118.2
34 126.7  415.7 40.5 135.6 326 5.0 1 135.6
33 1229  403.1 39.5 155.1 725 5.0 2 273.8
32 119.0  390.6 38.5 112.5 130 5.0 1 112.5
31 1152  378.0 37.6 110.5 130 5.0 1 110.5
30 1114 3654 36.6 108.6 130 5.0 1 108.6
29 107.5  352.8 35.7 106.7 130 5.0 1 106.7
28 103.7  340.2 34.7 104.8 130 5.0 1 104.8
27 99.8  327.6 33.7 102.9 130 5.0 1 102.9
26 96.0 315.0 32.8 100.9 130 5.0 1 100.9
25 92.2 3024 31.8 99.0 130 5.0 1 99.0
24 88.3  289.8 30.9 91.5 75 5.0 1 91.5
23 g4.5  271.2 29.9 89.6 75 5.0 1 89.6
22 80.6  264.6 28.9 87.6 75 5.0 1 &7.6
21 76.8 2520 28.0 85.7 75 5.0 1 85.7
20 73.0 2394 27.0 83.8 75 5.0 1 83.8
19 69.1  226.8 26.1 81.9 75 5.0 1 81.9
18 653 214.2 25.1 80.0 75 5.0 1 0.0
17 614  201.6 24.1 78.0 75 5.0 1 78.0
16 576 189.0 23.2 76.1 75 5.0 1 76.1
15 53.8 1764 22.2 T1.7 124 5.0 1 1.7
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14 499  163.8 21.3 75.8 124 5.0 1 75.8
13 46.1  151.2 20.3 73.8 124 5.0 1 73.8
12 422  138.6 19.3 71.9 124 5.0 1 71.9
11 384 126.0 184 70.0 124 5.0 1 70.0
10 346 1134 17.4 68.0 124 5.0 1 68.0
9 30.7  100.8 16.4 66.0 124 5.0 1 66.0
8 26.9 88.2 15.3 63.8 124 5.0 1 63.8
7 23.0 75.6 14.1 61.5 124 5.0 1 61.5
6 19.2 63.0 12.9 59.1 124 5.0 1 59.1
5 154 50.4 11.6 56.4 124 5.0 1 56.4
4 11.5 37.8 10.1 53.4 124 5.0 1 534
3 7.7 25.2 8.3 49.9 124 5.0 1 49.9
2 3.8 12.6 6.0 45.3 124 5.0 1 45.3
1 0.0 0.0

Total round trip time= 3140.5

Start up time= 73.5

Time to get to the outside after leaving the elevator= 30.0

Evacuation time using 2 elevators= 1830.8

(or 30.5 minutes)
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WTB Emg 20

People per floor is 124.

Distance between floors is 3.84m or  12.60 ft.
Elevator usage percent 1s 20.000%

Normal car velocity 1s 400 m/s or 787.40 fpm.
Car acceleration is 0.50 m/s2 or  1.64 ft/s2.
Car full load 1s 27 people.

Full load standing time 1s 76.11 s.

Other transfer inefficiency is 0.1700

Trip inefficiency is 0.100

Door type: E Two-Speed 1100mm (42in) wide

Doortime s 6.600 Door inefficiency 0.070

One Round  People Time

Floor Elevation Way Trip on Percent  Round per

Name m ft Times Times Floor Usage Trips Floor s
36 1344 4409 424 158.7 130 20.0 1 158.7
35 130.6  428.3 41.4 156.8 130 20.0 1 156.8
34 126.7  415.7 40.5 157.0 326 20.0 3 439.0
33 1229  403.1 39.5 155.1 725 20.0 6 894.3
32 119.0  390.6 38.5 151.1 130 20.0 1 151.1
31 1152  378.0 37.6 149.1 130 20.0 1 149.1
30 1114 3654 36.6 147.2 130 20.0 1 147.2
29 107.5 3528 35.7 145.3 130 20.0 1 145.3
28 103.7  340.2 34.7 143.4 130 20.0 1 143.4
27 99.8  327.6 33.7 141.5 130 20.0 1 141.5
26 96.0 315.0 32.8 139.5 130 20.0 1 139.5
25 92.2 3024 31.8 137.6 130 20.0 1 137.6
24 88.3  289.8 30.9 112.1 75 20.0 1 112.1
23 g4.5  271.2 29.9 110.2 75 20.0 1 110.2
22 80.6  264.6 28.9 108.3 75 20.0 1 108.3
21 76.8 2520 28.0 106.4 75 20.0 1 106.4
20 73.0 2394 27.0 104.4 75 20.0 1 104.4
19 69.1  226.8 26.1 102.5 75 20.0 1 102.5
18 653 214.2 25.1 100.6 75 20.0 1 100.6
17 614  201.6 24.1 98.7 75 20.0 1 98.7
16 576  189.0 23.2 96.8 75 20.0 1 96.8
15 53.8 1764 22.2 118.4 124 20.0 1 118.4
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14 499  163.8 21.3 116.5 124 20.0 1 116.5
13 46.1  151.2 20.3 114.6 124 20.0 1 114.6
12 422 138.6 19.3 112.7 124 20.0 1 112.7
11 384  126.0 18.4 110.7 124 20.0 1 110.7
10 346 1134 17.4 108.8 124 20.0 1 108.8
9 30.7  100.8 16.4 106.7 124 20.0 1 106.7
8 26.9 8.2 15.3 104.5 124 20.0 1 104.5
7 23.0 75.6 14.1 102.3 124 20.0 1 102.3
6 19.2 63.0 12.9 99.8 124 20.0 1 99.8
5 154 50.4 11.6 97.1 124 20.0 1 97.1
4 11.5 37.8 10.1 94.2 124 20.0 1 94.2
3 7.7 25.2 8.3 90.6 124 20.0 1 90.6
2 3.8 12.6 6.0 6.1 124 20.0 1 86.1
1 0.0 0.0

Total round trip time= 5206.3

Start up time= 73.5

Time to get to the outside after leaving the elevator= 30.0

Evacuation time using 2 elevators= 2967.0

148

(or

49.4 minutes)



fifshe  PFEEREE AR A

WTB Emg 5,3,0

People per floor is 124.

Distance between floors is 3.84m or  12.60 ft.
Elevator usage percent is 5.000%

Normal car velocity 1s 400 m/s or 787.40 fpm.
Car acceleration is 0.50 m/s2 or  1.64 ft/s2.
Car full load 1s 27 people.

Full load standing time 1s 76.11 s.

Other transfer inefficiency is 0.1700

Trip inefficiency is 0.100

Door type: E Two-Speed 1100mm (42in) wide

Doortime s 6.600 Door inefficiency 0.070

One Round  People Time

Floor Elevation Way Trip on Percent  Round per

Name m ft Times Times Floor Usage Trips Floor s
36 1344 4409 424 120.1 130 5.0 1 120.1
35 130.6  428.3 414 118.2 130 5.0 1 118.2
34 126.7  415.7 40.5 135.6 326 5.0 1 135.6
33 1229  403.1 39.5 155.1 725 5.0 2 273.8
32 119.0  390.6 38.5 112.5 130 5.0 1 112.5
31 1152  378.0 37.6 110.5 130 5.0 1 110.5
30 1114 3654 36.6 108.6 130 5.0 1 108.6
29 107.5  352.8 35.7 106.7 130 5.0 1 106.7
28 103.7  340.2 34.7 104.8 130 5.0 1 104.8
27 99.8  327.6 33.7 102.9 130 5.0 1 102.9
26 96.0 315.0 32.8 100.9 130 5.0 1 100.9
25 92.2 3024 31.8 99.0 130 5.0 1 99.0
24 88.3  289.8 30.9 91.5 75 5.0 1 91.5
23 g4.5  271.2 29.9 89.6 75 5.0 1 89.6
22 80.6  264.6 28.9 85.0 75 3.0 1 85.0
21 76.8 2520 28.0 83.0 75 3.0 1 83.0
20 73.0 2394 27.0 81.1 75 3.0 1 81.1
19 69.1  226.8 26.1 79.2 75 3.0 1 79.2
18 653 214.2 25.1 71.3 75 3.0 1 71.3
17 614  201.6 24.1 75.4 75 3.0 1 75.4
16 576 189.0 23.2 73.4 75 3.0 1 73.4
15 53.8 1764 22.2 74.2 124 3.0 1 74.2
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14 499  163.8 21.3 72.3 124 3.0 1 72.3
13 46.1  151.2 20.3 70.4 124 3.0 1 70.4
12 422 138.6 19.3 64.4 124 0.0 0 0.0
11 384  126.0 18.4 62.5 124 0.0 0 0.0
10 346 1134 17.4 60.5 124 0.0 0 0.0
9 30.7  100.8 16.4 58.5 124 0.0 0 0.0
8 26.9 88.2 15.3 56.3 124 0.0 0 0.0
7 23.0 75.6 14.1 54.0 124 0.0 0 0.0
6 19.2 63.0 12.9 51.6 124 0.0 0 0.0
5 154 50.4 11.6 48.9 124 0.0 0 0.0
4 11.5 37.8 10.1 45.9 124 0.0 0 0.0
3 7.7 25.2 8.3 42.4 124 0.0 0 0.0
2 3.8 12.6 6.0 37.8 124 0.0 0 0.0
1 0.0 0.0

Total round trip time= 2446.0

Start up time= 73.5

Time to get to the outside after leaving the elevator= 30.0
Evacuation time using 2 elevators= 1448.8

(or 24.1 minutes)
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People per floor is 124.

Distance between floors is 3.84m or  12.60 ft.
Elevator usage percent is 5.000%

Normal car velocity 1s 400 m/s or 787.40 fpm.
Car acceleration is 0.50 m/s2 or  1.64 ft/s2.
Car full load 1s 27 people.

Full load standing time 1s 76.11 s.

Other transfer inefficiency is 0.1700

Trip inefficiency is 0.100

Door type: E Two-Speed 1100mm (42in) wide

Doortime s 6.600 Door inefficiency 0.070

One Round  People Time

Floor Elevation Way Trip on Percent  Round per

Name m ft Times Times Floor Usage Trips Floor s
36 1344 4409 424 120.1 130 5.0 1 120.1
35 130.6  428.3 414 118.2 130 5.0 1 118.2
34 126.7  415.7 40.5 135.6 326 5.0 1 135.6
33 1229  403.1 39.5 155.1 725 5.0 2 273.8
32 119.0  390.6 38.5 112.5 130 5.0 1 112.5
31 1152  378.0 37.6 110.5 130 5.0 1 110.5
30 1114 3654 36.6 108.6 130 5.0 1 108.6
29 107.5  352.8 35.7 106.7 130 5.0 1 106.7
28 103.7  340.2 34.7 104.8 130 5.0 1 104.8
27 99.8  327.6 33.7 102.9 130 5.0 1 102.9
26 96.0 315.0 32.8 100.9 130 5.0 1 100.9
25 92.2 3024 31.8 99.0 130 5.0 1 99.0
24 88.3  289.8 30.9 91.5 75 5.0 1 91.5
23 g4.5  271.2 29.9 89.6 75 5.0 1 89.6
22 80.6  264.6 28.9 83.6 75 0.0 0 0.0
21 76.8 2520 28.0 81.7 75 0.0 0 0.0
20 73.0 2394 27.0 79.8 75 0.0 0 0.0
19 69.1  226.8 26.1 71.9 75 0.0 0 0.0
18 653 214.2 25.1 75.9 75 0.0 0 0.0
17 614  201.6 24.1 74.0 75 0.0 0 0.0
16 576 189.0 23.2 72.1 75 0.0 0 0.0
15 53.8 1764 22.2 70.2 124 0.0 0 0.0
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14 499  163.8 21.3 68.3 124 0.0 0 0.0
13 46.1  151.2 20.3 66.3 124 0.0 0 0.0
12 422 138.6 19.3 64.4 124 0.0 0 0.0
11 384  126.0 18.4 62.5 124 0.0 0 0.0
10 346 1134 17.4 60.5 124 0.0 0 0.0
9 30.7  100.8 16.4 58.5 124 0.0 0 0.0
8 26.9 88.2 15.3 56.3 124 0.0 0 0.0
7 23.0 75.6 14.1 54.0 124 0.0 0 0.0
6 19.2 63.0 12.9 51.6 124 0.0 0 0.0
5 154 50.4 11.6 48.9 124 0.0 0 0.0
4 11.5 37.8 10.1 45.9 124 0.0 0 0.0
3 7.7 25.2 8.3 42.4 124 0.0 0 0.0
2 3.8 12.6 6.0 37.8 124 0.0 0 0.0
1 0.0 0.0
Total round trip time= 1674.8
Start up time= 73.5
Time to get to the outside after leaving the elevator= 30.0
Evacuation time using 2 elevators= 1024.6
(or 17.1 minutes)
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People per floor is 124.

Distance between floors is 3.84m or  12.60 ft.
Elevator usage percent is 5.000%

Normal car velocity 1s 400 m/s or 787.40 fpm.
Car acceleration is 0.50 m/s2 or  1.64 ft/s2.
Car full load 1s 27 people.

Full load standing time 1s 76.11 s.

Other transfer inefficiency is 0.1700

Trip inefficiency is 0.100

Door type: E Two-Speed 1100mm (42in) wide

Doortime s 6.600 Door inefficiency 0.070

One Round  People Time

Floor Elevation Way Trip on Percent  Round per

Name m ft Times Times Floor Usage Trips Floor s
36 1344 4409 424 110.5 130 0.0 0 0.0
35 130.6  428.3 41.4 108.6 130 0.0 0 0.0
34 126.7  415.7 40.5 106.7 326 0.0 0 0.0
33 1229  403.1 39.5 104.7 725 0.0 0 0.0
32 119.0  390.6 38.5 102.8 130 0.0 0 0.0
31 1152 378.0 37.6 100.9 130 0.0 0 0.0
30 1114 365.4 36.6 99.0 130 0.0 0 0.0
29 107.5 3528 35.7 97.1 130 0.0 0 0.0
28 1037 340.2 347 95.1 130 0.0 0 0.0
27 99.8  327.6 33.7 93.2 130 0.0 0 0.0
26 96.0 315.0 32.8 91.3 130 0.0 0 0.0
25 92.2 3024 31.8 89.4 130 0.0 0 0.0
24 88.3  289.8 30.9 &7.5 75 0.0 0 0.0
23 g4.5  271.2 29.9 85.5 75 0.0 0 0.0
22 80.6  264.6 28.9 87.6 75 5.0 1 &7.6
21 76.8 2520 28.0 85.7 75 5.0 1 85.7
20 73.0 2394 27.0 83.8 75 5.0 1 83.8
19 69.1  226.8 26.1 81.9 75 5.0 1 81.9
18 653 214.2 25.1 80.0 75 5.0 1 80.0
17 614  201.6 24.1 78.0 75 5.0 1 78.0
16 576 189.0 23.2 76.1 75 5.0 1 76.1
15 53.8 1764 22.2 1.7 124 5.0 1 T1.7
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14 499  163.8 21.3 75.8 124 5.0 1 75.8
13 46.1  151.2 20.3 73.8 124 5.0 1 73.8
12 422 138.6 19.3 64.4 124 0.0 0 0.0
11 384  126.0 18.4 62.5 124 0.0 0 0.0
10 346 1134 17.4 60.5 124 0.0 0 0.0
9 30.7  100.8 16.4 58.5 124 0.0 0 0.0
8 26.9 88.2 15.3 56.3 124 0.0 0 0.0
7 23.0 75.6 14.1 54.0 124 0.0 0 0.0
6 19.2 63.0 12.9 51.6 124 0.0 0 0.0
5 154 50.4 11.6 48.9 124 0.0 0 0.0
4 11.5 37.8 10.1 45.9 124 0.0 0 0.0
3 7.7 25.2 8.3 42.4 124 0.0 0 0.0
2 3.8 12.6 6.0 37.8 124 0.0 0 0.0
1 0.0 0.0

Total round trip time= 800.4

Start up time= 73.5

Time to get to the outside after leaving the elevator= 30.0

Evacuation time using 2 elevators= 543.7

(or 9.1 minutes)
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People per floor is 124.

Distance between floors is 3.84m or  12.60 ft.
Elevator usage percent is 5.000%

Normal car velocity 1s 400 m/s or 787.40 fpm.
Car acceleration is 0.50 m/s2 or  1.64 ft/s2.
Car full load 1s 27 people.

Full load standing time 1s 76.11 s.

Other transfer inefficiency is 0.1700

Trip inefficiency is 0.100

Door type: E Two-Speed 1100mm (42in) wide

Doortime s 6.600 Door inefficiency 0.070

One Round  People Time

Floor Elevation Way Trip on Percent  Round per

Name m ft Times Times Floor Usage Trips Floor s
36 1344 4409 424 110.5 130 0.0 0 0.0
35 130.6  428.3 41.4 108.6 130 0.0 0 0.0
34 126.7  415.7 40.5 106.7 326 0.0 0 0.0
33 1229  403.1 39.5 104.7 725 0.0 0 0.0
32 119.0  390.6 38.5 102.8 130 0.0 0 0.0
31 1152 378.0 37.6 100.9 130 0.0 0 0.0
30 1114 365.4 36.6 99.0 130 0.0 0 0.0
29 107.5 3528 35.7 97.1 130 0.0 0 0.0
28 1037 340.2 347 95.1 130 0.0 0 0.0
27 99.8  327.6 33.7 93.2 130 0.0 0 0.0
26 96.0 315.0 32.8 91.3 130 0.0 0 0.0
25 92.2 3024 31.8 89.4 130 0.0 0 0.0
24 88.3  289.8 30.9 &7.5 75 0.0 0 0.0
23 g4.5  271.2 29.9 85.5 75 0.0 0 0.0
22 80.6  264.6 28.9 83.6 75 0.0 0 0.0
21 76.8 2520 28.0 81.7 75 0.0 0 0.0
20 73.0 2394 27.0 79.8 75 0.0 0 0.0
19 69.1  226.8 26.1 71.9 75 0.0 0 0.0
18 653 214.2 25.1 75.9 75 0.0 0 0.0
17 614  201.6 24.1 74.0 75 0.0 0 0.0
16 576 189.0 23.2 72.1 75 0.0 0 0.0
15 53.8 1764 22.2 70.2 124 0.0 0 0.0
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14 499  163.8 21.3 68.3 124 0.0 0 0.0
13 46.1  151.2 20.3 66.3 124 0.0 0 0.0
12 422 138.6 19.3 71.9 124 5.0 1 71.9
11 384  126.0 18.4 70.0 124 5.0 1 70.0
10 346 1134 17.4 68.0 124 5.0 1 68.0
9 30.7  100.8 16.4 66.0 124 5.0 1 66.0
8 26.9 88.2 15.3 63.8 124 5.0 1 63.8
7 23.0 75.6 14.1 61.5 124 5.0 1 61.5
6 19.2 63.0 12.9 59.1 124 5.0 1 59.1
5 154 50.4 11.6 56.4 124 5.0 1 56.4
4 11.5 37.8 10.1 534 124 5.0 1 534
3 7.7 25.2 8.3 49.9 124 5.0 1 49.9
2 3.8 12.6 6.0 45.3 124 5.0 1 45.3

1 0.0 0.0

Total round trip time= 665.4

Start up time= 73.5

Time to get to the outside after leaving the elevator= 30.0

Evacuation time using 2 elevators= 469.4

(or 7.8 minutes)
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People per floor is 50.
Distance between floors is 400m or 13.12ft
Elevator usage percent is 30.000%
Normal car velocity is 250 m/sor 492.13 fpm.
Car acceleration is 0.80 m/s2 or 2.62 ft/s2.
Car full load is 15 people.
Full load standing time is 43.68 s.
Other transfer inefficiency is  0.1500
Trip inefficiency is 0.100
Door type: F Center-Opening 1100mm (42in) wide
Doortimes  4.600 Door inefficiency 0.050
One Round  People Time
Floor Elevation Way Trip on Percent Round per
Name m ft Times Times Floor Usage Trips Floor s
15 56.0 183.7 26.1 72.0 0 30.0 0 0.0
14 52.0 170.6 245 68.8 30.0 0 0.0
13 48.0 1575 22.9 89.6 50 30.0 1 89.6
12 440 1444 21.3 86.4 50 30.0 1 86.4
11 40.0 1312 19.7 59.2 0 30.0 0 0.0
10 36.0 118.1 18.1 80.0 48 30.0 1 80.0
9 32.0 105.0 16.5 76.8 48 30.0 1 76.8
8 28.0 91.9 14.9 715 44 30.0 1 715
7 24.0 78.7 13.3 68.3 44 30.0 1 68.3
6 20.0 65.6 11.7 67.2 50 30.0 1 67.2
5 16.0 52.5 10.1 64.0 50 30.0 1 64.0
4 12.0 394 8.5 60.8 50 30.0 1 60.8
3 8.0 26.2 6.9 49.2 34 30.0 1 49.2
2 4.0 13.1 5.0 53.6 50 30.0 1 53.6
1 0.0 0.0
Total round trip time= 767.0
Start up time= 44.3
Time to get to the outside after leaving the elevator= 30.0
Evacuation time using 4 elevators= 285.3
(or 4.8 minutes)

157



TR~ REFENI Bl A RS TR i I PR

FUBAN14

People per floor is 50.

Distance between floors is 400m or 13.12ft.
Elevator usage percent 1s 60.000%

Normal car velocity 1s 2.50m/sor 492.13 fpm.
Car acceleration is 0.80 m/s2 or  2.62 ft/s2.
Car full load 1s 15 people.

Full load standing time 1s 43.68 s.

Other transfer inefficiency is 0.1500

Trip inefficiency is 0.100

Door type: F Center-Opening ~ 1100mm (42in) wide
Doortime s 4.600 Door inefficiency 0.050

One Round  People Time
Floor Elevation Way Trip on Percent Round per
Name m ft Times Times Floor Usage Trips  Floor s
15 56.0 1837 26.1 72.0 0 60.0 0 0.0
14 52.0  170.6 24.5 68.8 0 60.0 0 0.0
13 48.0 1575 22.9 89.6 50 60.0 2 179.1
12 440 1444 21.3 86.4 50 60.0 2 172.7
11 40.0  131.2 19.7 59.2 0 60.0 0 0.0
10 36.0 118.1 18.1 80.0 48 60.0 2 159.9
9 320  105.0 16.5 76.8 48 60.0 2 153.5
8 28.0 91.9 14.9 73.6 44 60.0 2 140.9
7 24.0 78.7 13.3 70.4 44 60.0 2 134.5
6 20.0 65.6 11.7 67.2 50 60.0 2 134.3
5 16.0 52.5 10.1 64.0 50 60.0 2 127.9
4 12.0 394 8.5 60.8 50 60.0 2 121.5
3 8.0 26.2 6.9 57.5 34 60.0 2 96.3
2 4.0 13.1 5.0 53.6 50 60.0 2 107.3
1 0.0 0.0
Total round trip time= 1527.8
Start up time= 44.3
Time to get to the outside after leaving the elevator= 30.0
Evacuation time using 4 elevators= 494.5
(or 8.2 minutes)
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People per floor is 50.

Distance between floors is 400m or 13.12ft.
Elevator usage percent 1s 80.000%

Normal car velocity 1s 2.50m/sor 492.13 fpm.
Car acceleration is 0.80 m/s2 or  2.62 ft/s2.
Car full load 1s 15 people.

Full load standing time 1s 43.68 s.

Other transfer inefficiency is 0.1500

Trip inefficiency is 0.100

Door type: F Center-Opening 1100mm (42in) wide
Doortime s 4.600 Door inefficiency 0.050

One Round  People Time
Floor Elevation Way Trip on Percent  Round per
Name m ft Times Times Floor Usage Trips Floor s
15 56.0 183.7 26.1 72.0 0 80.0 0 0.0
14 520 170.6 24.5 68.8 0 80.0 0 0.0
13 48.0 1575 22.9 89.6 50 80.0 3 258.3
12 440 1444 21.3 86.4 50 80.0 3 248.7
11 40.0  131.2 19.7 59.2 0 80.0 0 0.0
10 36.0 118.1 18.1 80.0 48 80.0 3 227.4
9 320  105.0 16.5 76.8 43 80.0 3 217.8
8 28.0 91.9 14.9 73.6 44 80.0 3 201.9
7 24.0 78.7 13.3 70.4 44 80.0 3 192.3
6 20.0 65.6 11.7 67.2 50 80.0 3 191.1
5 16.0 52.5 10.1 64.0 50 80.0 3 181.5
4 12.0 39.4 8.5 60.8 50 80.0 3 171.9
3 8.0 26.2 6.9 57.5 34 80.0 2 110.9
2 4.0 13.1 5.0 53.6 50 0.0 3 150.5
1 0.0 0.0
Total round trip time= 2152.1
Start up time= 44.3
Time to get to the outside after leaving the elevator= 30.0
Evacuation time using 4 elevators= 666.2
(or 11.1 minutes)
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People per floor is 50.

Distance between floors is 400m or 13.12ft.
Elevator usage percent 1s 100.000%

Normal car velocity 1s 2.50m/sor 492.13 fpm.
Car acceleration is 0.80 m/s2 or  2.62 ft/s2.
Car full load 1s 15 people.

Full load standing time 1s 43.68 s.

Other transfer inefficiency is ~ 0.1500

Trip inefficiency is 0.100

Door type: F Center-Opening  1100mm (42in) wide
Doortime s 4.600 Door inefficiency 0.050

One Round  People Time
Floor Elevation Way Trip on Percent  Round per
Name m ft Times Times Floor Usage Trips Floor s
15 56.0 183.7 26.1 72.0 0 100.0 0 0.0
14 520 170.6 24.5 68.8 0 100.0 0 0.0
13 48.0 1575 22.9 89.6 50  100.0 4 338.2
12 440 1444 21.3 86.4 50  100.0 4 3254
11 40.0  131.2 19.7 59.2 0 100.0 0 0.0
10 36.0 118.1 18.1 80.0 43 100.0 4 297.2
9 320  105.0 16.5 76.8 48 100.0 4 284.4
8 28.0 91.9 14.9 73.6 44 100.0 3 218.6
7 24.0 78.7 13.3 70.4 44 100.0 3 209.0
6 20.0 65.6 11.7 67.2 50 100.0 4 248.6
5 16.0 52.5 10.1 64.0 50 100.0 4 235.8
4 12.0 39.4 8.5 60.8 50 100.0 4 223.0
3 8.0 26.2 6.9 57.5 34 100.0 3 151.2
2 4.0 13.1 5.0 53.6 50 100.0 4 194.5
1 0.0 0.0
Total round trip time= 2725.8
Start up time= 44.3
Time to get to the outside after leaving the elevator= 30.0
Evacuation time using 4 elevators= 823.9
(or 13.7 minutes)
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People per floor is 50.

Distance between floors is 400m or 13.12ft.
Elevator usage percent 1s 90.000%

Normal car velocity 1s 2.50m/sor 492.13 fpm.
Car acceleration is 0.80 m/s2 or  2.62 ft/s2.
Car full load 1s 15 people.

Full load standing time 1s 43.68 s.

Other transfer inefficiency is ~ 0.1500

Trip inefficiency is 0.100

Door type: F Center-Opening  1100mm (42in) wide
Doortime s 4.600 Door inefficiency 0.050

One Round  People Time
Floor Elevation Way Trip on Percent  Round per
Name m ft Times Times Floor Usage Trips Floor s
15 56.0 183.7 26.1 72.0 0 90.0 0 0.0
14 520 170.6 24.5 68.8 0 90.0 0 0.0
13 48.0 1575 22.9 89.6 50 90.0 3 268.7
12 440 1444 21.3 86.4 50 90.0 3 259.1
11 40.0  131.2 19.7 59.2 0 90.0 0 0.0
10 36.0 118.1 18.1 80.0 48 90.0 3 237.8
9 320  105.0 16.5 76.8 43 90.0 3 228.2
8 28.0 91.9 14.9 73.6 44 90.0 3 212.3
7 24.0 78.7 13.3 68.3 44 30.0 1 68.3
6 20.0 65.6 11.7 67.2 50 30.0 1 67.2
5 16.0 52.5 10.1 64.0 50 30.0 1 64.0
4 12.0 39.4 8.5 60.8 50 30.0 1 60.8
3 8.0 26.2 6.9 49.2 34 30.0 1 49.2
2 4.0 13.1 5.0 53.6 50 30.0 1 53.6
1 0.0 0.0
Total round trip time= 1569.0
Start up time= 44.3
Time to get to the outside after leaving the elevator= 30.0
Evacuation time using 4 elevators= 505.8
(or 8.4 minutes)

161



TR~ REFENI Bl A RS TR i I PR

FUB

People per floor is 50.

Distance between floors is 400m or 13.12ft.
Elevator usage percent 1s 10.000%

Normal car velocity 1s 2.50m/sor 492.13 fpm.
Car acceleration is 0.80 m/s2 or  2.62 ft/s2.
Car full load 1s 15 people.

Full load standing time 1s 43.68 s.

Other transfer inefficiency is 0.1500

Trip inefficiency is 0.100

Door type: F Center-Opening 1100mm (42in) wide
Doortime s 4.600 Door inefficiency 0.050

One Round  People Time
Floor Elevation Way Trip on Percent  Round per
Name m ft Times Times Floor Usage Trips Floor s
15 56.0 183.7 26.1 72.0 0 10.0 0 0.0
14 520 170.6 24.5 68.8 0 10.0 0 0.0
13 48.0 1575 22.9 69.5 50 10.0 1 69.5
12 440 1444 21.3 66.3 50 10.0 1 66.3
11 40.0  131.2 19.7 59.2 0 10.0 0 0.0
10 36.0 118.1 18.1 61.2 43 10.0 1 61.2
9 320  105.0 16.5 58.0 43 10.0 1 58.0
8 28.0 91.9 14.9 53.5 44 10.0 1 53.5
7 24.0 78.7 13.3 50.3 44 10.0 1 50.3
6 20.0 65.6 11.7 47.1 50 10.0 1 47.1
5 16.0 52.5 10.1 43.9 50 10.0 1 43.9
4 12.0 39.4 8.5 40.7 50 10.0 1 40.7
3 8.0 26.2 6.9 36.2 34 10.0 1 36.2
2 4.0 13.1 5.0 33.6 50 10.0 1 33.6
1 0.0 0.0
Total round trip time= 560.6
Start up time= 44.3
Time to get to the outside after leaving the elevator= 30.0
Evacuation time using 1 elevators= 691.0
(or 11.5 minutes)
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People per floor is 50.

Distance between floors is 400m or 13.12ft.
Elevator usage percent 1s 30.000%

Normal car velocity 1s 2.50m/sor 492.13 fpm.
Car acceleration is 0.80 m/s2 or  2.62 ft/s2.
Car full load 1s 15 people.

Full load standing time 1s 43.68 s.

Other transfer inefficiency is 0.1500

Trip inefficiency is 0.100

Door type: F Center-Opening ~ 1100mm (42in) wide
Doortime s 4.600 Door inefficiency 0.050

One Round  People Time
Floor Elevation Way Trip on Percent  Round per
Name m ft Times Times Floor Usage Trips Floor s
15 56.0 1837 26.1 72.0 0 30.0 0 0.0
14 52.0  170.6 24.5 68.8 0 30.0 0 0.0
13 48.0 1575 22.9 89.6 50 30.0 1 89.6
12 440 1444 21.3 86.4 50 30.0 1 86.4
11 40.0  131.2 19.7 59.2 0 30.0 0 0.0
10 36.0 118.1 18.1 80.0 48 30.0 1 80.0
9 320 105.0 16.5 76.8 48 30.0 1 76.8
8 28.0 91.9 14.9 71.5 44 30.0 1 71.5
7 24.0 78.7 13.3 68.3 44 30.0 1 68.3
6 20.0 65.6 11.7 67.2 50 30.0 1 67.2
5 16.0 52.5 10.1 64.0 50 30.0 1 64.0
4 12.0 394 8.5 60.8 50 30.0 1 60.8
3 8.0 26.2 6.9 49.2 34 30.0 1 49.2
2 4.0 13.1 5.0 53.6 50 30.0 1 53.6
1 0.0 0.0
Total round trip time= 767.0
Start up time= 44.3
Time to get to the outside after leaving the elevator= 30.0
Evacuation time using 1 elevators= 918.1
(or 15.3 minutes)
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People per floor is

Distance between floors is

Elevator usage percent 1s

Normal car velocity 1s
Car acceleration is

Car full load 1s
Full load standing time 1s

50.

400m or 13.12ft.
50.000%

2.50m/sor 492.13 fpm.
0.80 m/s2 or  2.62 ft/s2.
15 people.

43.68 s.

Other transfer inefficiency is 0.1500

Trip inefficiency is

0.100

Door type: F Center-Opening  1100mm (42in) wide

Doortime s 4.600 Door inefficiency 0.050
One Round  People Time
Floor Elevation Way Trip on Percent  Round per
Name m ft Times Times Floor Usage Trips Floor s
15 56.0 1837 26.1 72.0 0 50.0 0 0.0
14 52.0  170.6 24.5 68.8 0 50.0 0 0.0
13 48.0 1575 22.9 89.6 50 50.0 2 168.7
12 440 1444 21.3 86.4 50 50.0 2 162.3
11 40.0  131.2 19.7 59.2 0 50.0 0 0.0
10 36.0 118.1 18.1 80.0 48 50.0 2 147.4
9 320  105.0 16.5 76.8 48 50.0 2 141.0
8 28.0 91.9 14.9 73.6 44 50.0 2 130.5
7 24.0 78.7 13.3 70.4 44 50.0 2 124.1
6 20.0 65.6 11.7 67.2 50 50.0 2 123.9
5 16.0 52.5 10.1 64.0 50 50.0 2 117.5
4 12.0 394 8.5 60.8 50 50.0 2 111.1
3 8.0 26.2 6.9 57.5 34 50.0 2 91.1
2 4.0 13.1 5.0 53.6 50 50.0 2 96.9
1 0.0 0.0
Total round trip time= 1414.5
Start up time= 44.3
Time to get to the outside after leaving the elevator= 30.0
Evacuation time using 1 elevators= 1630.2
(or 27.2 minutes)
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People per floor is 50.

Distance between floors is 400m or 13.12ft.
Elevator usage percent 1s 100.000%

Normal car velocity 1s 2.50m/sor 492.13 fpm.
Car acceleration is 0.80 m/s2 or  2.62 ft/s2.
Car full load 1s 15 people.

Full load standing time 1s 43.68 s.

Other transfer inefficiency is 0.1500

Trip inefficiency is 0.100

Door type: F Center-Opening 1100mm (42in) wide
Doortime s 4.600 Door inefficiency 0.050

One Round  People Time
Floor Elevation Way Trip on Percent  Round per
Name m ft Times Times Floor Usage Trips Floor s
15 56.0 1837 26.1 72.0 0 100.0 0 0.0
14 52.0  170.6 24.5 68.8 0 100.0 0 0.0
13 48.0 1575 22.9 89.6 50  100.0 4 338.2
12 440 1444 21.3 86.4 50  100.0 4 3254
11 40.0  131.2 19.7 59.2 0 100.0 0 0.0
10 36.0 118.1 18.1 80.0 48 100.0 4 297.2
9 320 105.0 16.5 76.8 48 100.0 4 284.4
8 28.0 91.9 14.9 73.6 44 100.0 3 218.6
7 24.0 78.7 13.3 70.4 44 100.0 3 209.0
6 20.0 65.6 11.7 67.2 50  100.0 4 248.6
5 16.0 52.5 10.1 64.0 50 100.0 4 235.8
4 12.0 394 8.5 60.8 50 100.0 4 223.0
3 8.0 26.2 6.9 57.5 34 100.0 3 151.2
2 4.0 13.1 5.0 53.6 50 100.0 4 194.5
1 0.0 0.0
Total round trip time= 2725.8
Start up time= 44.3
Time to get to the outside after leaving the elevator= 30.0
Evacuation time using 1 elevators= 3072.7
(or 51.2 minutes)
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People per floor is 50.
Distance between floors is 400m or 13.12ft.
Elevator usage percent 1s 20.000%
Normal car velocity 1s 2.50m/sor 492.13 fpm.
Car acceleration is 0.80 m/s2 or  2.62 ft/s2.
Car full load 1s 15 people.
Full load standing time 1s 43.68 s.
Other transfer inefficiency is 0.1500
Trip inefficiency is 0.100
Door type: F Center-Opening 1100mm (42in) wide
Doortime s 4.600 Door inefficiency 0.050
One Round  People Time
Floor Elevation Way Trip on Percent  Round per
Name m ft Times Times Floor Usage Trips  Floor s
15 56.0 1837 26.1 72.0 0 20.0 0 0.0
14 52.0  170.6 24.5 68.8 0 20.0 0 0.0
13 48.0 1575 22.9 79.2 50 20.0 1 79.2
12 440 1444 21.3 76.0 50 20.0 1 76.0
11 40.0  131.2 19.7 59.2 0 20.0 0 0.0
10 36.0 118.1 18.1 71.6 48 20.0 1 71.6
9 320 105.0 16.5 68.4 48 20.0 1 68.4
8 28.0 91.9 14.9 50.9 44 4.0 1 50.9
7 24.0 78.7 13.3 47.7 44 4.0 1 47.7
6 20.0 65.6 11.7 43.2 50 4.0 1 43.2
5 16.0 52.5 10.1 40.0 50 4.0 1 40.0
4 12.0 394 8.5 36.8 50 4.0 1 36.8
3 8.0 26.2 6.9 33.6 34 4.0 1 33.6
2 4.0 13.1 5.0 29.7 50 4.0 1 29.7
1 0.0 0.0
Total round trip time= 577.2
Start up time= 44.3
Time to get to the outside after leaving the elevator= 30.0
Evacuation time using 1 elevators= 709.3
(or 11.8 minutes)
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3.3.51 Elevator Evacuation System.

A system, including a vertical series of elevator lobbies and associated elevator lobby

doors, an elevator shaft(s), and a machine room(s), that provides protection from fire

effects for elevator passengers, people waiting to use elevators, and elevator equipment

so that elevators can be used safely for egress.
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3.3.52 Elevator Lobby.

A space from which people directly enter an elevator car(s) and to which people directly
leave an elevator car(s).

3.3.53 Elevator Lobby Door.

A door between an elevator lobby and another building space other than the elevator
shaft.
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7.2.12.2.4*

Where an elevator provides access from an area of refuge to a public way that is in
accordance with 7.2.12.2.2, the elevator shall be approved for fire fighter service as
provided in Section 211 of ASME/ANSI A17.1, Safety Code for Elevators and
Escalators. The power supply shall be protected against interruption from fire occurring
within the building but outside the area of refuge. The elevator shall be located in a
shaft system meeting the requirements for smokeproof enclosures in accordance with
7.2.3.

Exception No. 1:  The smokeproof enclosure shall not be required for areas of refuge
that are more than 1000 ft? (93 m?) and that are created by a horizontal exit meeting the
requirements of 7.2.4.

Exception No. 2:  The smokeproof enclosure shall not be required for elevators
complying with 7.2.13,

7.2.12.24 % § 2 H7 & 7.2.12.2.2 - &, #A{EFRTHRLPL I 08 7
B2 3 2 SR 4o ASME/ANST ALT. 1 1, R Bfrl o % 205 & 21 L
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A.7.212.2.4

The use of elevators for egress, especially during an emergency such as a fire, is not an

approach to be taken without considerable planning, ongoing effort, and a high degree

of understanding by everyone involved with the evacuation of persons with mobility

impairments. Due in part to the limited capacity of elevators, as well as to the

conflicting demands for elevator use for fire-fighting activities, even elevators in

accordance with 7.2.12.2.4 cannot be considered as satisfying any of the Code

requirements for egress capacity, number of means of egress, or travel distance to an

exit.
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7.2.12.2.5 The area of refuge shall be provided with a two-way communication system
for communication between the area of refuge and a central control point. The door to
the stair enclosure or the elevator door and the associated portion of the area of refuge
that the stair enclosure door or elevator door serves shall be identified by signage. (See
7.2.12.35.)
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7.2.12.2.6*

Instructions for summoning assistance, via the two-way communication system, and
written identification of the area of refuge location shall be posted adjacent to the
two-way communication system.

721226* peptrptingnw, S 3k, r@itAsT(FhED) T B D G
PEBARR R e i 1k ST o

A7.212.2.6

The instructions should include the following:
(1) Directions to find other means of egress
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(2) Advice that persons able to use exit stairs do so as soon as possible, unless they are
assisting others
(3) Information on planned availability of assistance in the use of stairs or supervised

operation of elevators and how to summon such assistance
(4) Directions for use of the emergency communication system
To facilitate an adequate degree of understanding of the use of areas of refuge and of the
associated assisted egress procedures, information should be provided to those using the
facilities. The exact content of the information, its organization (for example, as a set of
instructions), and its format (for example, either posted instructions in the area of refuge
or information otherwise transmitted to facility users) should be determined on a
case-by-case basis. The information should be tailored to the specific facility, its
emergency plan, the intended audience, and the intended presentation format. The
following provides suggested information content addressing two situations.
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(@) Refuge with Elevator Use. An area of refuge provided in the elevator lobby serves
as a staging area for persons unable to use stairs and needing assistance for their
evacuation during an emergency. The elevator(s) will be taken out of automatic service
and operated by emergency service personnel. Persons unable to evacuate down the exit
stairs without assistance and needing transportation by elevator should make certain the
elevator lobby doors are closed while they wait in the elevator lobby for assistance. The
two-way communication system should be used if there is a delay of more than several
minutes in the arrival of an elevator that will provide transportation to the ground floor.
Alternatively, another refuge area, and assistance with evacuation, is available in the
designated exit stair.
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(b) Refuge with Stair Use. An area of refuge within the designated exit stair serves as a
staging area for persons needing assistance for their evacuation during an emergency.
Persons unable to use the stairs unassisted, or who wish to move down the stairs at a
slower pace, should wait on the stair landing. The two-way communication system
should be used if assistance is needed.
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7.2.12.3 Details.
7.2.12.3.1*
Each area of refuge shall be sized to accommodate one wheelchair space of 30 in. x 48
in. (76 cm x 122 cm) for each 200 occupants, or portion thereof, based on the occupant
load served by the area of refuge. Such wheelchair spaces shall maintain the width of a
means of egress to not less than that required for the occupant load served and to not
less than 36 in. (91 cm).

7.2.12.3. 1 % @apsr (B EBRBE G AT P 20047 A - BHE 2
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7.2.12.3.2*

For any area of refuge that does not exceed 1000 ft* (93 m?), it shall be demonstrated by
calculation or test that tenable conditions are maintained within the area of refuge for a
period of 15 minutes when the exposing space on the other side of the separation
creating the area of refuge is subjected to the maximum expected fire conditions.
7.2.12.3.2 ¥z - BEIEOTRE G FHF A FA420 1000 ft° (93 m'), BEd FE L
BIRRERE R BT AR A Il RIRT R RN LARRRR, AR
BRTZ2o p W BB AF 15 44 ekt o

7.2.12.3.3

Access to any designated wheelchair space in an area of refuge shall not be through
more than one adjoining wheelchair space.
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7.2.12.3.4*

Each area of refuge shall be separated from the remainder of the story by a barrier with
not less than a 1-hour fire resistance rating, unless a greater rating is required in other
provisions of this Code. Such barriers, and any openings in them, shall minimize air
leakage and retard the passage of smoke. Doors in such barriers shall have not less than
a 20-minute fire protection rating, unless a greater rating is required in other provisions
of this Code, and shall be either self-closing or automatic-closing in accordance with
7.2.1.8.2. Ducts shall be permitted to penetrate such barriers, unless prohibited in other
provisions of this Code, and shall be provided with smoke-actuated dampers or other
approved means to resist the transfer of smoke into the area of refuge.

Exception: Existing barriers with a minimum 30-minute fire resistance rating shall be
permitted.
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7.2.12.35
Each area of refuge shall be identified by a sign stating the following:

AREA OF REFUGE
The sign shall conform to the requirements of CABO/ANSI A117.1, American National
Standard for Accessible and Usable Buildings and Facilities, for such signage and shall
display the international symbol of accessibility. Signs also shall be located as follows:
(1) Ateach door providing access to the area of refuge
(2) Atall exits not providing an accessible means of egress, as defined in 3.3.2
(3) Where necessary to indicate clearly the direction to an area of refuge
Signs shall be illuminated as required for exit signs where exit sign illumination is
required.
7.2.12.3.5 & BT H P 11T it 2 o7 389

WAL T 3P

WELYT R B T MR BB AP R T ot % %0 ehE B B 74 2% CABO/ANSI A117. 1,
Bl E R RV EBOREE Y R o R BE AT 2
(1) LR EE  FRTRBLG2 5 - BF
(2) ®fr3 MvsgiT kR 3.3, 2 AT AR R IE g i v
@>_~£%$g#ﬁmﬁﬁ%&ﬁa<@
TrF s FHEBP Ny SRR R L & RRTKE

171



P e B A R 5 LY 7 T Pk

7.2.13 Elevators.

7.2.13.1* General.

An elevator complying with the requirements of Section 9.4 and 7.2.13 shall be

permitted to be used as a second means of egress from towers, as defined in 3.3.203,

provided that the following criteria are met:

(1) The tower and any attached structure shall be protected throughout by an approved,
supervised automatic sprinkler system in accordance with Section 9.7.

(2) The tower shall be subject to occupancy not to exceed 90 persons.

(3) Primary egress discharges shall be directly to the outside.

(4) No high hazard content areas shall exist in the tower or attached structure.

(5) One hundred percent of the egress capacity shall be provided independent of the
elevators.

(6) An evacuation plan shall be implemented, specifically including the elevator, and
staff personnel shall be trained in operations and procedures for elevator
emergency use in normal operating mode prior to fire fighter recall.

(7) The tower shall not be used by the general public.

7.2.13 &+

7.2.13.1%* i€ p

THRZHBRTS 0.4 7.2, 13 & £ w3Fakiv 530 3.3.203 fre 28

% - BRI T R Y TR AT iR,

(D) Ffeiz- BpBEr B PETE 9T P72 pBROKRE -

(2) &Ry 4 HeD B4 90 4

(3) A& I v A E &3l L= *h3nip o

(4) e pEErRE 2 T ag gy -

(G) #E2Ir FERVEFL2Z-FIETIHAL 20

(6) F % @HIAGR], EMMF e LY, 2R BRTENIFY P RS
TRPRERYBRET FEIEINEI R

(7) & 2> Rig * o

A.7.213.1

It is the intent of 7.2.13 that elevators serving as a means of egress serve only

independent towers or the tower portion of any integral structure. For elevators that are

used as a component in the means of egress, the elevator lobbies, elevator shaft, and
machine room need to be protected from the effects of fire.

AT.2.13.1

T2 13 e, REPEFLIACE- A TR FHEAL BN 2R

ek T e e, TR PR, rREEIFLRIELR L X

8 53R
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3.3.203 Tower.

An enclosed independent structure or portion of a building with elevated levels for

support of equipment or occupied for observation, control, operation, signaling, or

similar limited use where

(1) the elevated levels are provided to allow adequate observation or line-of-sight for
personnel or equipment, and

(2) the levels within the tower below the observation level and equipment room for that
level are not occupied.

3.3.203 ¥ -

— R AL BRIV R S B R T SR S R S ] B

F~ R~ S F It e 1'3—‘%‘

(1) B2 gk ® iir A 8% F LARBESERY 2, fr

(2) A ERBRE ok 22 THE 2 ERFLRRY o

7.2.13.2 Elevator Evacuation System Capacity.
7.213.2.1

The elevator car shall have a capacity of not less than eight persons.
7.2.13.2.1 ¥ 2 ey ~ A FE o

7.2.13.2.2

The elevator lobby shall have a capacity of not less than 50 percent of the occupant load
of the area served by the lobby. The capacity shall be calculated by using 3 ft* (0.28 m?)
per person and shall also include one wheelchair space of 30 in. x 48 in. (76 cm x 122
cm) for each 50 persons, or fraction thereof, of the total occupant load served by that
lobby.

7.2.13.2 L EEEAT T £

7.2.13.2.2 R HFRF I BETRBFZFHCFARBEKZpAL2Z50 38t -
BRERE LI E(0.28 W) HE oL T RS AEITIRIFZ H TR X B #i® 50
AtE - S 30 in X 48 in (76 cm X 122 cm) &84 o

7.2.13.3 Elevator Lobby.

On every floor served by the elevator, there shall be an elevator lobby. Barriers forming
the elevator lobby shall have a fire resistance rating of not less than 1 hour and shall be
arranged as a smoke barrier in accordance with Section 8.3.

7.2.13.3 T H & -

d THOTRIELF - A, G THET - BRI THTRF 1 LD Sp L
M REE, NEFIPEEREFRETSEIRT

o

7.2.13.4 Elevator Lobby Doors.
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Elevator lobby doors shall have a fire protection rating of at least 1 hour. The
transmitted temperature end point shall not exceed 450F(250C) above ambient at the
end of 30 minutes of the fire exposure specified in the test method referenced in
8.2.3.2.1(a). Elevator lobby doors shall be self-closing or automatic-closing in
accordance with 7.2.1.8.

7.2.13.4 T HEFM -

RHREFET 201 PR VRO RE o g RS 2 44 8.2.3.2. 1(a),
Ve % 30 ~ 488 BEE R TR FALE Y FIE R 450F(25
BpEHPFNEET.2.1.880Fp P -
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7.2.13.5 Door Activation.

The elevator lobby doors shall close in response to a signal from a smoke detector
located directly outside the elevator lobby adjacent to or on each door opening. Closing
of lobby doors in response to a signal from the building fire alarm system shall be
permitted. Closing of one elevator lobby door by means of smoke detector or a signal
from the building fire alarm system shall result in closing of all elevator lobby doors
serving that elevator evacuation system.

7.2.13.5 FPRE? ;N

F- BFEER) T HFFANE - B it SR BR TR ®F BT
RPEBE - RAF2Ayr L E M- BESABFTIME - THTFH
Fidp s kp- BUTHRRBSGH R SRS VE M PR PR
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7.2.13.6* Water Protection.

Building elements shall be used to restrict water exposure of elevator equipment.
7.2.13.6 % [F ki

ZRFEERT U T R AARRE -

A.7.2.13.6

One or more of the following approaches can be used to restrict exposure of elevator
equipment to water:

(1) Acombination of sealed elevator lobby doors, sloped floors, floor drains, and
sealed elevator shaft walls is used.

(2) The elevator is mounted on the building exterior that normally operates in the
elements, and seals are used on the elevator lobby doors.

(3) The elevator shaft is separated from the building at each floor by an exterior
elevator lobby designed to prevent water entry into the elevator shaft.

Information gained from ongoing research concerning waterflow and elevators could
lead to the development of water-resistive or water-protected elevator equipment
specifically for fire applications. Such equipment should be used only with the building
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elements (for example, sealed elevator lobby doors, sloped floors, floor drains) for
which it is developed. Further information is available from the NIST publication,
Feasibility of Fire Evacuation by Elevators at FAA Control Towers.

AT.213.6 1)~ [HFV RIStk i B I TG et i Bt 1 ofost b

(1) GHPRIE ~F R PR 3 BT, (oL 9 G S

L o
(2) THEEH G RF AT F AL, T ATHE @ R
IPT:c
(3) RHABELERS G LA - BT HERAR, R LR T
3~E0

FMAR, BAG MBI GFREEI R ET KRG A kS okl F 2R
BPREFNRIPFLFEFHEAL AR c SRR FBAEEERAF L (W, TH
BBt~ R AT, B HFERE) &% 2 BB F o FHwmF A7 ENIST 4
wP A, FAA 38 5 NV U PR R BT (T T e

7.2.13.7* Power and Control Wiring.

Elevator equipment, elevator communications, elevator machine room cooling, and
elevator controller cooling shall be supplied by both normal and standby power. Wiring
for power and control shall be located and properly protected to ensure at least 1 hour of
operation in the event of a fire.

7.2.13.7 % T 4 fripdlpe s

THRE, THELG, THEBEZL0, 2 THEHELIEI 2 ¥ fog g T4
E e AV NFR A BRI R g R RS R x 0 ] e
A.7.2.13.7

Cooling equipment dedicated to the elevator machine room can be used to minimize
requirements for standby power.

A.7.2.13.7

TR E ALK G R FETA PR RPEIE]

7.2.13.8* Communications.

Two-way communication systems shall be provided between elevator lobbies and a
central control point and between elevator cars and a central control point.
Communications wiring shall be protected to ensure at least 1 hour of operation in the
event of fire.

7.2.13. 8 * i

el AR AT oY 4*—%3';%'1‘:%;% 2 B E AT fafer Ly
FF 2R o Al L pFE ;ﬁc*ﬁf@??}i EREET ] ) F‘é’:}i BT AL o

A.7.2.13.8

Communication between elevator lobbies and a central control point can be by
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telephone or intercom. Auditory alarms should be designed so that they do not interfere
with people talking on communications systems.

AT.2.18.8 AR th@ir? afdl3 2 Bl 7 50 RN s - o FEH
PRI TR R A B A 2 e o

7.2.13.9* Elevator Operation.

Elevators shall be provided with fire fighter service in accordance with ASME/ANSI
Al7.1, Safety Code for Elevators and Escalators.

7.2.13. 9% #4& 1F

THREHRELYLEY IR & I % & ASME/ANSTALT. 1, ZHfrpg R % 22
A.7.2.13.9

Smoke detection in the elevator lobby will result in a Phase | recall of the elevators. The
elevators will then be automatically taken out of normal service and will be available to
be operated by emergency service personnel.

AT.213.9 AR R O LAFRBRERTFIRE [ v &4y 4 - R T HHp
B9 2o AR R Bt “,% W PRARECS, R Bf WA R g e

7.2.13.10 Maintenance.

Where an elevator lobby is served by only one elevator car, the elevator evacuation
system shall have a program of scheduled maintenance during times of building
shutdown or low building activity. Repairs shall be performed within 24 hours of
breakdown.

7.2.13. 10 ‘&

FRBECG - SR B2 IR, AZ2RAFGRR Y A MEHY T o), T
Ve Sk e ek o RAwmL 24 R TRl o

7.2.13.11 Earthquake Protection.

Elevators shall have the capability of orderly shutdowns during earthquakes at locations
where such shutdowns are an option of ASME/ANSI Al17.1, Safety Code for Elevators
and Escalators.

7.2.13.11 # &

e RO RTHEF RAARR Y g, S RTER* %5 ASME/ANST A17.1 2
Pfop BB 2 RDEHPE Lo

7.2.13.12 Signage.

Signage shall comply with 7.10.8.2.
7.2.13.12 5 52

TEERE T7.10.8.2 R 2
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7.10.8.2 Elevator Signs.

Elevators that are a part of a means of egress (see 7.2.13.1) shall have the following
signs, with minimum letter height of 5/8 in. (1.6 cm), in every elevator lobby:

(1)* Signs that indicate that the elevator can be used for egress, including any
restrictions on use

(2)* Signs that indicate the operational status of elevators

7.10.8.2 T H T o

TH(EF s o (F 7.2.13. 1) By v T 247, a® BT HEFI S
% F B & 5/8 in° (1.6 cm) :
(1) * Prefhr R 74 * 5
(2) % P rgeiihon § 4l (7%
A.7.10.8.2(1)

These signs are to be used in place of signs that indicate that elevators are not to be used
during fires. Examples of these signs include the following:

In the event of fire, this elevator will be used by the fire department for evacuation of
people.

Dv, EfEEmR oy o)

PROTECTED ELEVATOR
USABLE IN EMERGENCIES

A 7.10.8.2(1) 2 fh7 B A U BT HZ AR kT o TERoT
NE B AT
&ﬂ*ﬁ%,t“?ﬁﬂéﬂﬁT¢%%9*é‘éﬁﬁﬁmWﬁ°

DT A *]’“ &R

A.7.10.8.2(2)

The wording of these signs should reflect human behavior in fires and the control
specifics of the elevator system. Subparagraph 7.10.8.2 addresses signs, but provisions
for notification of the vision impaired need to be considered. For information about
human behavior with respect to elevator evacuation see Groner and Levin, Human
Factors Considerations in the Potential for Using Elevators in Building Emergency
Evacuation Plans? Levin and Groner, Human Behavior Aspects of Staging Areas for
Fire Safety in GSA Buildings? and Levin and Groner, Human Factors Considerations
for the Potential Use of Elevators for Fire Evacuation of FAA Air Traffic Control
Towers. Some examples of messages on signs that could be displayed are shown in
Table A.7.10.8.2(2).

Table A.7.10.8.2(2) Elevator Status Messages
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Elevator Status Message

Normal use Elevator in Service

Elevators recalled and

waiting for fire service Please Walit for Fire Department or Use Stairs
Elevator out of service Elevator Out of Service

AT.10.8.2(2) @4k 337 sz £ et PF A 87 5 e T b b Sen s A
7.10.8.2 ()4 P fhr, LA ST aE § fed op 5 CRBSE - M
THEEEACA 27 5 ehF 4 L Groner frlevin, R * 2 HAF T ik ok 1S
LIBELA SFEYER, LOSA BAFD VX 2WHAB R AGES G,
T $FAL R g el REE iR R e A SRR
fe . Prﬁmg'%ﬁﬁ % A7.10.8.2(2) -

9.4 ELEVATORS, ESCALATORS, AND CONVEYORS

9.4.1* General.

An elevator, other than an elevator in accordance with 7.2.13, shall not be considered a
component in a required means of egress but shall be permitted as a component in an
accessible means of egress.

9.4 T ~ LEF I, frﬁﬁ%ﬁﬁ

9.4.1 * @ R -

a‘j‘a’a"ﬁ FET2. 132, 2 RARAR S @ F g v W - 84, (e
Bedp RF T L - BT AT Ao
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