FERAM.pEARLNERBEIED
Fhasr.hEEHBS
RGBSR BB AT
B R ¢ oo L0y
« i [ s R et
K REE: B

BITERHmE RS R

<<;‘ﬁrfﬁ$4§'ﬁﬁ7k»iﬁ$ﬁ§ﬁf*

ﬂggﬁ@%ﬁ§>ﬁﬁ g

z 5 r%*”;ﬁﬁ>
" i%'ﬂffé‘% ERE B R rackm
F BRI e 2a%
EhE 2:4 e TaRA)
Bis 2Rc gal piE
EUE ERE Bin Ba
PR ORLD g4 L%
ERE RS R OK mEE(RE)
TE %ws b ik if
e ﬁi»ﬁﬁz*» e
=
i A
F EaEHR
A E% - E H40
R RR R R
SHEHEE K OF B2 % ¥
ER10 | B R
YmiE AR

(PR o )2 ARGl 5 A 5 5 B R )%k 4535
YRAE b R IR TR 10675
P TR 300383 1

SRR (0222233836622 233200235
FEE (D238 2R

e (ie@ fdkioenrancn

P i -t/ /v wwesetk kimeem. cn

I & i

T AT, (0020 253065

B F & guanggee@kikioemmncn

P ZR AT (3 5 AR R ) i S

| S B -+ B R R TR TR 3]
B 4h & AmtRs: 1 50BBM

ENR: % 2 37 sk F S A A7 PR 8)

AR EES:: 2019 % 6 A 15 B

RATEHEL: 18 ot Sh A AT

T 250.00 /A  400.000 AAHAD) /o4
B 5P SR 15. 00 £ 8/
JESEERERAES IR0 00246002385

AT H A AR X Ao B AR, (O By
AFRHSIRAR) YA BRI, Jol B R SR A T

W ks BA - b B A A S
R EEETES
HASEANE KEXYE YY JISHY

?' + 1982

2m9&%$wﬁg%§§§%2%m®

\/-.
<;%%$ﬁ?%}§7ﬁ>?ﬁxﬁ$a,k ................................

Il
SR KO 17 SR A R A L
A AR AFHE T PRSI PEDFSE
IR IR £ 98 5 A1 B 5
U~ FLIE RS MR B e B K 0 f

REHR FBIF .S FH(753)
AR TR A B R A, 5 (T57)
------------ ezt H R (760)
WEAE L A A, F(764)

FC PTG TE P JOEE RDUIFSY -vvvvevmmmmmmmmrereeeeeeeeeeneeiiiiis Z15%(767)
Jtﬁﬂ‘ﬁwﬁ@Mﬂ~’§%ﬁﬁé¥%ﬁké¥ﬂﬁﬁﬁﬁﬁ .................................... ?&2{;(771)
WORGRER R R B A B g i o8 - TR EZERE HREH,F(775)
PREE SR HL AL BT AN RN AT R AGFEI +ovveeeeeeennneeennens EE#(780)
ARAAEY A AL KK IE SIRPE I R e FWR Y HORHE,F(783)

Ul
2 A SR X AR B
R 7 B W I 40 B R B PUIR 1

WA G F £(786)
kM BetEIE(789)

i Z KNGO T N GGLELFGE eeveeemrmeeeeeeeeenns AN L JE A FFE(794)
)(/Jﬁuﬁxfrl@Té?é%Jﬁ“/ PEGEMEGE ooeeeeeeneenees FHE REKRE H(799)
CEAE MR SRR A T IR Y RO AL R g e ERRK FRR R E,F(802)
Em)ﬁ%ﬂ?[ﬁuﬁ@ﬂ B BT K BRIEIIETT woeeeeeeees iﬂa‘t*\f'ﬁ%rﬁ‘ %, %(807)
HEAR 13 X5 i ST 25 [ AL HIE AR 03 5 i T 5 B EHER AT, F(809)
AL AL T 35 B R HEAH R TR oveeeeeremeneeeeee FIEAE(812)
L% 17 DR 2 o) K T 8 S P BT I i e PR EEE LR, F(814)
Z WAHLVE R R BRI DA ) WG A I SE -eeeeeeeeees ERME . F B L EAE(8LT)
el |
Kt 4 25 S R T A AR A 5 e oo R e &, $(820)
WU ARG SRR RGEHEREHTTT -ooeeeeeeeeeeeeeermeriniiiiiie KR (822)
A Bl MK KK R GEME Sk BRI HR IS o ovveeeeeeemeeeeiineenn WA EHE(825)
BB - e R A K ZE WS B TR K SZIEHIFGT coeeereerrrmmmmmmmmmniiiiien e
..................................................................... ;}i;;;};i“_:ﬂg fa . ‘%i?; %(827)
U 7K 22 A7 N T 255 A R B S B T KR I ST IIE ST oo veevmmmeeeeemmmnnse e,
..................................................................... ka7 AR AR JE, 5 (832)
ot
ﬁt?l‘”ﬁ%ﬁu'ﬁzlgBeeEﬁ/ﬁ@im%%)\mu%éf --------------------- o0k B RU(837)
TR A VR TR 57 B B 47 RS0 weeeeeeeees RE R HEE AL E,F(840)
Jt ST R GEAE R R IR FHBIFGE - eveemeemmemeeeeeeeeeees HORAARA(844)
FEF JACK WY 3 SR B 42 AHL T AR5 BT --eeeeees FATHE B — FMEE, F(847)
Rkl 5 o |
Z‘H.?Xﬂgjkﬁ_ﬂq*ﬁ Iﬁﬂﬁkﬁﬁlé%?"n .................................... 5}?\ 9\'%(850)
AT BT = 1 7R X A e A B T R e PR ek B S (853)
TR i THO, X T 3 - FEA LS A AR PRV - vvveeemeeeeeeenee FRK EB#(857)

e o
Btz 2 IR R A B9 = A v £ A 1Y
LT LI B 5 52 AP T (S R RIS IIFTT +vevververeereeneeseeneenesnesiesieienianas

.................................................................. z,}_‘» i‘é%\%% ‘,}]_\)g]#ggg;’%(ggm)
FT UWB MY TH B RAR A AL RGEAACL T -eeeeeeeeeeeeeees HAR B RZ KT AR(867)
B P I R F R R G T TLE F M. F ,F(870)
| |

KL R KR RB TR AMT o B KR RS, F(8T4)
BB TS TSI BT AR ST oo MEH A HOE i, F(880)
{ECFERAE B S T2 ARSI oo AR A (854)

FET PSO-SVM AL AL F) At it s o 2 0 oo B=F G OBE AL, F(890)
IR A 5 ) R KT IE T FFPERIE G - oveeveeeeeeremenneeeee Bk 3(894)
FE T BGH IR £ T Y OCIRE (1 KRG R 2R AT <o L A ISHE R d,F(897)
J(Jd’) 7(%1[ mﬂ’]iﬁﬁﬁ(ﬁ*ﬂﬂgiﬁﬁi ................................. 7k 3 (900)
FETURBE 25 2 I KRB RSN Tk oo EHAKRER KRIAZ, F(902)

HFTHEEREST . ONI2=1311/TU s D92 % s Adl s 158 % zh % IP s YEB0. QD DFWD %48 %2019— 06




Fire Science and Technology
(monthly)
Founded in 1982
Vol.38,No.6, June 2019

Unit in Charge: Mheistry of Emergency Ma-| ¢

nagement of the People’s Republic of China
Sponsor : China Fire Protection Associa-
tion

Undertake: Tianjin Fire Research Institute
ohths Miais@ygaﬁﬁmergency Management
China Fire Magazine

PrseidentOhibitgr f‘?r@éféﬂc‘e%?l%é@ﬁology
Executive Editor in Chief:Zhang Liguo
Kditorial Dffiea-afikineiSeience and diechinalogy
ERFURIHEChief : Song Bo

Assitant Editor in Chief : Yang Zhenming
Chief Editor: Wang Tieqiang

Assistant ]I?:dltOI‘ RVang Wangang

Editorial Director: Xing Yujun

Editorial Panel: Liang Bing, Dong Li,
Mao Xing.Li Yanna

Publisher and Editor: Editorial Office of
Fire Science and Technology. 110 South
Weijin Road, Tianjin 300381, China

Tel: (86-22)23383612/23920225

Fax. (86-22)23387274

E-mail ; fire@x{kj. com. cn

URL:http:// www. xfkj. com. cn
Advertisement: Yang Chunxu, Li Yanyan
Advertisement/Distribution Department
Tel: (86-22)23387276

E-mail: guanggao@ xfkj. com. cn
Subscription : Editorial Office of Fire Sci-
ence and Technology

Distributor: China International
Book Trading Corporation(M1508)

ISSN 1009—0029
CN 12—1311/TU

Publishing Date: 2019—06—15
Price: ¥ 30. 00
Oversea Price: § 15. 00

Overseas

CSSN::

CONTENTS
el i |

Fire resistance of the recycled concrete filled double skin tubes columns exposed to three—side fires-««==+xx=seeeseeees

ZHANG Yu-zhuo, LI Xiao-ting, LV Xue-tao(753)
Study on pyrolysis characteristics and spontaneous combustion risk of wood chaff powder from density board
CHEN Qin-pei, CHEN Ying-chun, ZHOU Tian-nian, ez al.(757)
Study on strength and structure damage rules of lightweight aggregate concrete under fire temperatures
u, XIAO Qm

Combustion characteristics and fire risk of flammable fabric-latex structure .-
HU Yi-wei, MA Jie, HUANG Dongfmel, et al.(764)
WU Jun-tao(767)
1 Xi-1i(771)

Simulation study on pool fire characteristics in large propylene tank «===+««sseeeeeeesreenrieniie.
Research on carbon monoxide generation velocity of materials with non-smolder characteristics
Experimental study on explosion characteristics and explosion suppression of micron silicon dust
WEI Yuan-meng, WANG Qing-hui, YANG Xiao-ming, et a/.(775)
Effects of ambient atmosphere on thermal decomposition behaviors of typical cable hose material
WANG Zhi-chao(780)
The relationship between water loss characteristics and combustibility of woody plants branch with leaf
................................................................... LI Shi-you, LUO Jing, ZHANG Qiao-rong, et al.(783)

| xR sl e

ffect of evacuation stairs on evacuation efficiency in super high-rise buildings
......................................................................... XIE Tian-guang, LU Shi-chang, HUANG Xin(786)
Anal of factors affecting evacuation and risk assessment of extra large gymnasiums hosting events «««=+sseeeeees

ZHANG Chao, LUO Chuan-ting(789)

LIU Shi-song, MA Hong-yan,JIAO Yu-yang(794)
Study on influence of fire source location on temperature field of underground pipe gallery
WANG Pu-fan, ZHU Guo-qing, WANG Zhan(799)
The study of gas leakage and diffusion law on utility tunnel's gas tank -+
YUAN Xin-ran, XU Shu-hui, XU Rong-ji,
Research of transparent fire partition room used as building fire proofing interconnection port «+»«-x«sxsssesereeeeeeeees

XIE Yuan-yi, LU Guo-jian, HUANG Xiao-lu, et a[(807)
Study on the effect of mechanical smoke exhaust velocity on smoke exhaust efficiency in a flat space
ZHOU Zhi-zhong, HUANG Ya-dong, XU Liang, et a/.(809)
The influence of height of the air-supplement on mechanical smoke exhaust effectiveness «+ee«eesseeeeereenmeeeeeeeen

+ SUN Guo- xnng(812)

Numerical simulation method for controlling fire spread in stilted building of Dong nationality
YE Yan-bing, ZHAI Ying-ying, MA Li-jing, et a/.(814)
Study on the longitudinal velocity distribution of tunnel with multiple fang««-+««sssermrrrrmreemes

WANG Jun-heng, FANG Zheng, MA Tian-you(817)

| R i |

Experimental study on the feasibility of high-volume compressed air foam monitor
HU Cheng, CHEN Tao, BAO Zhi-ming, e al.(820)
Performance study of a mechanical pump-compressed gas foam system--- --= TAN Long-mei(822)
Discussion on single-row arrangement design of sprinkler in automatic sprinkler fire extinguishing system--+++-+=+---

YANG Bing-jie, WU Yan-guo(825)

DU You-wei, GUO Yang, CAO Aixia, er al.(827)
Study on thc influence of fine water mist particle size on fire extinguishing effect of cable cabin in underground util-
<N Bing-yuan, YANG Yong-bin, BING Zhen, ez al.(832)

Poslllonmg system of fire fighting robot based on inertial navigation and ZigBee -+ YANG Shuai, XUE Lan(837)
Study on the influence of humidity and heat coupling on the protective performance of protective clothing for prox-
imity fire fighting«««««sseerrrermmeeremmn.. ZHANG Guo-yun, GAO Ze-hua, ZHOU Ming-tao, et al.(840)
Application of Beidou navigation system in fire fighting and rescue ZHENG Ce, XIA Deng-you(844)
JACK-based simulation study of ergonomics of principal fire fighting trucks
LI Qian-jin, CUI Jin-yi, SUN Chuan-ge, ez a/.(847)

| TR M O e A

he influence of different factors on the bond and fire resistance of fire retardant coatings -
Decontammanon performance of modified bentonite for aniline and nitrobenzene
LU Lin-gang, LI Xiang—xin, SHI Xing-long(853)
Effects of mixed crystal TiO. on diatomite—based waterborne wood coating

- SONG Wei(850)

| Bt P

hree-dimensional precise tossing model with muln factor coupling for rescue =+««= srermrrrrmsrrremrrineeieiieeinns
- === CONG Yu-zhou, MENG Yu-jie, AN Wei-guang, e al.(861)
Experlmental study on the system error of flreman indoor inertial positioning based on ad hoc network ««++++==+++x-++
LI Zeng, XUE Ran, ZHOU Mei-peng, et al.(864)
oning system based on UWB

The optimization desi

of ﬁre rescue pos

Deﬂgn of post-disaster search and rescue system based on near— ﬁeld acousnc locahzatlon
LUO Yi-jun, YIN Qi, LiJin, ez al.(870)

il i

Reliability analysis on flexural capacity of post—fire scoria concrete heams «+++++exsesssessrrrrnerrrri.
CAI Bin, ZHANG Bo, CAO Xiang-kuo, ez al.(874)
Analysw on the current study situation of lithium ion battery fire hazard--««-=++«=sseerrrrmrerrmms
XING Zh1 —xiang, LIU Min, WU Jie, ez a/.(880)
Research progress on safety of lithium-ion batteries under low pressure -+ WANG Huai-bin, DU Zhi-ming(884)
Prediction of benzene leakage area concentration based on particle swarm supporl vector machine model
CHENG Yun-fang, QIU Rong, WANG Zi-long, ez al.(890)
Study of hazards of spill fire caused by road tank leaking -+ SU Lin, ZHANG Yan(894)
Improved grey T-related degree in statistical analysis of fire losses««=ssxeserrmsrrrmmrrrmmmrn
-+ MA Li, LIU Yi-xiang, JIA Nan, e/ al.(897)
The replacement value method and repair value method in fire loss statistics - ZHANG Yu- we1(90())
Big data pipeline network risk assessment method based on deep learning -
WANG Xin-ying, ZHANG Hui-ran, ZHANG Rui-cheng, ez al,(902)




