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Optimization Design and Safety Assurance of Fire Protection Water Supply and Drainage
Systems in Super High—Rise Buildings
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[Abstract] Due to the increased pace of urbanization, super high—rise structures have emerged as a significant
icon of urban growth. This paper systematically discusses the design points and safety guarantee measures of fire
protection water supply and drainage systems in super high—rise civil buildings based on current fire protection
technical specifications. It is found that proper vertical zoning, dependable fire water sources, intelligent
monitoring system and an overall emergency plan are the main factors ensuring fire safety in super high—rise
buildings. By analyzing an engineering case, an optimized design scheme of fire protection water supply and
drainage systems is presented as a reference for the fire safety design of super high—rise buildings.
[Key words] Super high—rise building; Fire protection water supply and drainage; Optimization of system;

Safety assurance; Intelligent fire protection

1 5|8

T 2 A — MR A S B K T L00m Y R FH 2 4, AR A
REER R, R, NRBZ, ERE KRBT, N6
AR S, MR MERE R, TRV B 2 B B OR . T BT 4A HE
TK G5 T S B i ) R A Ry, AP S S H
R IR TN R WA A= e 4 o R, CRIEIH
KIFEY (GB 50016-2014) « (VHBI LA 7K S IH KR REGEFARKNTE)
(GB 50974-2014) & AH4k th & B BT, W = BRI AHIK R
SRR VORI T R . H AT X 5 TH TR K 2 4
HYE A X K T SR B A 7K = A UL BB T & 1
IS5 T, AR AE S TR IR AR 2 1) N R4t
EAAEGE. WK &M KEFERA RS E T K, BRI
WEBEA MR N ATRERE: A — Sl m B0 EH BT k%
FEHBEHEK, 75 KR IR G e R 25 [ Rk ™ 5, i % 1
WAL o ASCRIEA DG EARZR X TAEZR A8 B R E

STV 7 2 HE K 22 G0 I 1 I R R AR L R S s, A B0
FAATH BTS2 S EH

2 BERERIHEMGHIKRFZEITER

2. BB AK R4t & 1 7 X

T v S S U B 4 7K AR G 1 2y X B v (R A
HRAE AR SCAR RN 5, £ 370 /30 BE KT 100m R g 370, FLTH K A R 42
I BAEOK, BEBLE K R JI AN RER T 1. OMPa, i KRR A 11 3 AN R

KTF0.5MPa;  H BIWEK K KR G HARSE Sk TAE K AR T
0. 05MPa, 7L B Wt Sk TAE K FJARIK T1. 2MPa™ AIE%E
8245 & S L D ReAl B et SR R R ZR Gk 23, 3 SR A ek

S HF%M‘&%%H?%/%@5ﬂ<f<éﬁaﬁfﬁ;&ﬂ‘%lﬂ 7J<o X
JEE kst 250m 1k = A 3, ECR A = XY IX K, PAGRAIE %73
DOK A H 22 mlEE . =Fop X7 s A ABE: I 11 731X
AGifa . WRBD, BREHERE: B URE HRE,
EREFERUR ; HRIB/KIR 70 X AT SE 1 7, 38 & e 2K T 300m ) e

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 33



Journal of Safety Science and Engineering

HEFFE5ILIESIR
H ALK 3 HeRA 1.002026 4
SCERAL RS | TS (ISSND: 2972-4716(P) / 2972-4724(0)

JE RS, H & 51847 9 P o BETHIN B DA A2 S AN A
JE SRR, $2K RSB IR 4 XA TR 2% (0 5 U0 B o2 0 X $0E
A, S0 X HT RS SRR, BRI EE. &
XK Eo fEHRBEHK RS, FEiK A 1% B <, FK
FaHAE B DX B 7K, FAT O RN AR 1 X K 5 FE I [R] Y
B B K B, LR AR i s N 5 DX 9 75 /K AR DT, sk
T RE AN 2 S B XK.

2. 298 Bl 7K IR i B K it B

T8 B IR B T SRR A T B 2 A (N SRR AR R . 2 L
VLB B 7K b, AT R R L B AR K I AR [ Y
P KA HBBKK K RS T T K B FH o ARAR B, B4R
7 P R Ik 100m ) 28 FE 3 K R ISR TR 3hit o Y K R
WTH N — 2B 2 BB N, Ry B Wik, B AR g
T /2 50% LA JH B FH /K B LR, DAEE oA IS I AS IR (17K 7K
b S B AL TS WK AL, B 18 5 P ARAS S 5 24T LA K
REARIE 25 20 9 FH /KB, 7K b A 200 78 B AT 1B Kk 5 SiE SRR (1] P
AESEANTE MK . B KIE R BUK . R . HEKE
BB UK T SLCRAE W BT 7K SEAEAT A K AL R 357 B T SEK
T AR TR RANVKE T E BA/NTDNLO0; #EKE 1A 40t
SR RE, AN KIS 18] A B L 48h, DL G /K R AR 5, — 84 A HE
TIHBE—IR.

2. ST MK AE SRR RS

TSV 1577 7K A6 S < 5 AT HH 1 Omi n P TS B9 45 7K P B TR R
152 B AT B K R RN RN T50m? | BT AR
TOUE o 224 R 1 R IR S 7K 8 AN B A i AN R s 9 K R s Sk
P s R, NI RRR 2R  ARURHESE AR IR . A2 R RGN AR
UETH B M R A AR R 8 R — MU B R R R B E
73/M0. 07~0. 10MPa, 1532 15 710 8 22 K 710 05MPa; SEHER
RS L AR A 22 JE 45 IR BN BB 159K /h, T8 G A0 2 )8 152 52
MW 152 4% 5 1 o

2. A BN R GR

L B R v R T B A R R, T B KL T
Bk HBIKIR. MR Btk RG0S E B 2 B B
FEIRRS, BRI F7 R VAL TR I i TRk
R IE BT IR 27 & BT R B AL AR ER ") AT DA ) M
H IR E WA IB TG o T DR IR IS, KRR T R4
Mzt FFBIME AR B ST = 4 R IAIE, J7 (5 PR 3 21 1)
RRFTAE, BRI T EHERE. o6, B EMNYT &R ] LG & K8
oA A B ML 8827 T T 1%, 6T 2 5 5 R DA B AR S 4t it
J3 S AT AT AT, T T B K AR A B R i R
BN TR E S i R, AT AR R B 3 T T HL
T AT LRI 1 ¥ B F8 3 R o e B, (E A K IS L T Be %
TGEAE AR A R T BB AL E DL AT KR . WA
th

Jin

2. 5B HK RG et

1 R UK K R 2 = KB B IR K, B HECR 1
e 53 B T 73 TR K B 8 2 HE S AR S, TRV B HEK &
GESEKRGFEELE. HYHKR % E RS ESRAHS S
B i 2 R s AR K . 2 E ik
FE b MR I B AR S O E S HERU AL, R B
Bi& K YT R IE 5 R AR TR T8 B AR IR K YT AU
BRI T 2w, HEK FEHEK B AN RN T 101/ s, 3 1% B % H
B AR/ YU B R TR A B fil LR B B, 5Pt =
BRsh, TR R K K S i e o HEKE T BT B E L B 1k {8
W, FEENE AN FIHEK RS, 8 G il 9 R KIS YA 3675
IKEP

3 TERBISH

RN A E432 . BHEE168n, TR 3Z,
hagmiaa bl A KBS . B4 K RGER o X kK7 3
X i F3EZE M E20)2, mX o F21)Z2E 432 . %0 H
Bighk RGEF BRI SHNEL.

F1 ZTHMEBAKRFLESH

RGHRH B (L/s) | KRIELERTTE (h) | FEBIABAF (m3) | mAKFHER (n3)
ENH KRS 10 3 432 50
H B K KRG 40 1 144 AHTES0N
FINH KRG 30 3 324 —
ait — — 900 (73 Fitk) 50

FHR A4, 2 I Kk RGBT TR EE40L/ s K R IELEIS
B 3hit, A T B KB 2R FR432m® s A B K K K RGE44%40L/ s
ThitfF144m’ ; HHMNE KR RS 12301 /s 3hitFHE324m’, =& &
TH£1900m’ , YE B K Gy PG I E . IKDXSR VBB K 5 9
Bl 7K IR B4R, X T 1% e i 2 b [RD VA B /K A (150m* )
— MR R ALK, BIR50m® & 07 H B K F8 I & 2 Tk
Wit PRAUE B A i i 2 VO SR . 2 E, KX FKIE
FEHIFEL. OMPalA Py« 1 X 43 X 3 39 /2 0. SMPafRAE, 43 X & 7143
A E, R H IR X R B S X R RIS

ZIH [ B S BT &, BN R A48 R
TR12AN WALTH6AS, XA RGHAT AR . P &I24T HH
BT R 1 AR R A R 1 SRR R L0 AL, TR RS
KATFERAEE . BAEABTERRALEY RIAF, KR BAIEER
S HIR LA T BT XA, A KR B AR e A g, 36
TRZESX ., KRS E A A A B BB
RNE I B BT HEACR B S S SRR T S 1T 2
T S T BT R R 1 B AR KT I B IR BN P 7
TSI, BIR K KRR PSEAE . ABAEKSZHE .

4 RERERE

4. 1A TUAR 5 XA,

34 Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



Journal of Safety Science and Engineering

LB ST IR IR
B 4GOS 3 WA 1.062026 4F

SCEM: RS | TS (ISSND: 2972-4716(P) / 2972-4724(0)

TP KRR E & R, B RRE TR MRS — 2
THBIKER . AR TR S B e LR A AR S A F [
e, I A AR I E FLAR AR TEE 46 B B DI B, R — B Wiy o —
B ST EIRN o T 7 PR EB 1 3 Rl 4 5 (A I S BF R B, TR
ik K LA e o R FH S R FTLZE AR I % P, LA IS RE 2
30s N FE K IR B F AR e L S B I R E T R E R —
JZ, JERL B BB E AN At T N SC B B R s A
BL TR S HE B KR A BB P 354, DA A
Bl e AT 8 — A BAN B R I L

4. 2 IR B S Y

JS2 ) 5 5635 T B K RG 4R R B H XHEBTK S
BATIE R RO KRBT CRY . B4R 4 R GLHEAT
BRIRIBE; JH KM KRR B — K LR K B R 4F 5
B kA Fahia e — Ik REA Bahiake— Ik, BiRBE T RIT
PR o T KA WSk e A 2, 7 13 JE R s el 1)
AR UK, KL 00 HL R Th B2 75 A2 BETH 2R T G I8
JS25E AT ik, KBS T B AR BE o P A2 TR IR I B A
SRIFIRS, 2R mT 36 390 1407 s et 5

4. 3 AR E I

IS 1) 7€ TEARVH B B 207 I SUE RN, AR B E N A
AL I A A B S5 B e 1D 5 25 PO 2, R R R B
ARGHRMAE DA WSO R A B84 BRI, R m 7 ST
AU RCE, W0l A B AR R S 06 S i B3 TEAT — M B & &
FIRET I, AR 25/ AL ZPT U B L2088 >, NG 53 T2 31 K
By ROK A RO B A D7 ik BN B ROk AT, FE KR

A BT BRIV H R 22 AR RS Bl KK, BAIR/D KR 3 AR
.

5 45t

T I P R S B4 HEK R GUR T B A% EAE E R AT
PRl 7EULEERE b E AT R A B B 1) 4 IX S B AR I T HE
BRI T B 5635 (RS R e AR S R B B A s [ B
B RR TR SR H R A5 R SRS, M X A
AR AT AR AR RE . ORI B0 SERE T B A R, AT D) S R 6
RS b & A SRR s .

[5%& 3Cik]

(IIREHEHERFEEHGAHARRRI T EFR
[J].1 7 2 #,2024,(12):213-215.

[21FR B IE . 78 B 4 HEAKH I it 5T B 2 &R 247101
T 2 4%,2024,50(20):118-122.

[3To0] ¥ 3 4 75 2 30 77 45 1R 40 HE AR T AT (D). S
57,2025,32(6):120—122.

(414 R 2 3 150m A & M 8 2 A F 2 5 40 AR 8 7 1% 1T
O[04 ACHEK,2023,59(52):285—287.

[CIE I AA T Mo B AL HA G W LT E R ir
[0]. TR 2% 5 % ,2022,(6):47—49.

EEE:

& E(2000—-), B ik, TR & A, LA ML 8 T £ 2
R 6 HERBE B .

A B4 (2000—-), %, 3%, 7T B R EA, THA L 85 T, £
BRRF b BHKBIN .

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 35



