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,
0��%XLOGLQJ� ,QIRUPDWLRQ�0RGHOLQJ�� KDV� EHHQ�

ZLGHO��SURPRWHG�DQG�DSSOLHG� LQ�HQJLQHHULQJ�FRQ�

VWUXFWLRQ��7KH�PDLQ� IHDWXUH�RI�WKH�SHULRG� LV� WKDW� LW�

FDQ�IRFXV�RQ� WKH�SURFHVV�FRQWURO� RI�EXLOGLQJ� GHVLJQ��

FRQVWUXFWLRQ�� VFKHGXOH�� FRVW�PDQDJHPHQW�� RSHUDWLRQ�

DQG�PDLQWHQDQFH�RQ� WKH� VDPH� GLJLWDO�SODWIRUP��JUHDW�

O�� LPSURYLQJ� WKH� FRQYHQLHQFH�RI�GHVLJQ�� VSHHGLQJ�XS�

WKH�FRQVWUXFWLRQ�HIILFLHQF���DQG� UHGXFLQJ�FRVWV�� ,W�KDV�

SOD�HG� D� UHYROXWLRQDU�� UROH� LQ� UHGXFLQJ� WKH�ZDVWH�RI�

SURFHVV�UHVRXUFHV�DQG�WKXV�LPSURYLQJ�WKH�OHYHO�RI�SURM�

HFW�FRQVWUXFWLRQ�PDQDJHPHQW�

7KH�DSSOLFDWLRQ�RI�%,0�WHFKQRORJ��LQYROYHV�D�ZLGH�

UDQJH�RI�FRQWHQW��DQG�WKHUH�DUH�VWLOO�PDQ��SUREOHPV�LQ�WKH�

process�of�landing�the�speci�c�application.�In�the�process�

RI�XVLQJ�%,0��WKHUH�DUH�VWLOO�PDQ��SODFHV�WKDW�FDQ�EH�PRUH�

UDSLG��FRQYHQLHQW�DQG�LPSURYHG�WKDW�QHHG�WR�EH�IXUWKHU�GH�

YHORSHG�WR�LPSURYH�WKH�FRQYHQLHQFH�RI�XVH��)RU�H[DPSOH��

LQ�WKH�GHVLJQ�RI�PRGHUQ�UHVLGHQWLDO�EXLOGLQJV��KRZ�WR�LP�

prove�the�modeling�ef�ciency�of�many�similar�unit�struc�

WXUDO� FRPSRQHQWV�QHHGV�WR�EH� LPSURYHG� LQ�WKH�H[LVWLQJ�

%,0�WHFKQRORJ��DSSOLFDWLRQ�PHWKRG�WR�LPSURYH� WKH�XVH�

HIILFLHQF���%��SURPRWLQJ�%,0� WHFKQRORJ���LW� LV�QRW�RQO��

bene�cial� to�the�value�of�the�project�itself,�but�also�has�a�

JRRG�DSSOLFDWLRQ�SURVSHFW�LQ� WKH�VHFRQGDU��GHYHORSPHQW�

DQG�UHVHDUFK�RI�WKH�VRIWZDUH�
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:LWK� WKH� LQFUHDVLQJ�SRSXODULW��RI�DSSOLFDWLRQ� UHTXLUH�

PHQWV��%,0�IXQFWLRQ� KDV� QRW� RQO�� LQLWLDOO�� FRPELQHG�

VWUXFWXUDO�GHVLJQ�� FROOLVLRQ�GHWHFWLRQ�DQG��'�GHVLJQ�ZLWK�

WKH�SUH�GHVLJQ�VWDJH��EXW�KDV�FRQWLQXRXVO��H[SDQGHG�LWV�

DSSOLFDWLRQ�VFRSH�DQG�KDV�JUDGXDOO�� H[SDQGHG�WR�LQFOXGH�

FRQVWUXFWLRQ� VWDJH��RSHUDWLRQ�DQG�'LJLWDO� LQIRUPDWLRQ�

FDUULHU� LQ�WKH�PDLQWHQDQFH�SKDVH���QG�JUDGXDOO��IRUPHG�

WR�SXUVXH�WKH�FRQVWUXFWLRQ�RI�WKH�HQWLUH�SURMHFW� OLIH�F�FOH�

ZLWKLQ�WKH�JHQHUDO�DQG�PDQDJHPHQW�RI�WKH�WHFKQLFDO�SODW�

IRUP��7KH�XVH�RI�%,0�FRPELQHV�D�YDULHW��RI�HQJLQHHULQJ�

SURMHFW� VRIWZDUH��YLVXDOL]DWLRQ�VRIWZDUH�DQG� UHODWHG� VHF�

RQGDU��GHYHORSPHQW� VRIWZDUH� WR�SURYLGH�UHILQHG�PRGHO�

JHRPHWULF�GDWD�DQDO�VLV��YLVXDO�GHPRQVWUDWLRQ�HIIHFWV�DQG�

G�QDPLF� LQIRUPDWLRQ�PDQDJHPHQW� IXQFWLRQV� IRU�HQJL�

neering�projects.�This�re�ects�the�coordination�and�unity�

EHWZHHQ�GLIIHUHQW�XQLWV�� WR�HQVXUH� WKDW�WKH�ZKROH�SURMHFW�

IURP�GHVLJQ��FRQVWUXFWLRQ�WR�WKH�PDLQWHQDQFH�RI�WUDQVSRUW�

PDQDJHPHQW�FDQ�PHHW� WKH�H[SHFWHG�UHTXLUHPHQWV�DW�DOO�

VWDJHV��ZKLOH�VDYLQJ�UHVRXUFHV�DQG�FRVWV�DQG�UHDOL]LQJ�WKH�

DSSOLFDWLRQ�RI�WKH�SURMHFW�ZLWKLQ�WKH�ZKROH�OLIH�

�����0�7HFK�ROR����SSOLFDWLR��3URFHVV

����(VWDEOLVKPH�W�RI�6WUXFWXUDO�0RGHO

7KH�HVWDEOLVKPHQW�RI�DFFXUDWH�%,0�PRGHO�EDVHG�RQ�&�'�

GUDZLQJV�SURYLGHG�LV�WKH�EDVLV�RI�DQ��SURMHFW�GHYHORSPHQW�

DQG�DSSOLFDWLRQ��7KHUHIRUH��LW� LV�LPSRUWDQW�WR�EXLOG�DQ�DF�

FXUDWH�%,0�PRGHO��7KHUH�DUH�PDQ��ZD�V�WR�PRGHO�%,0��

DQG�PRVW�RI� WKH�PRGHOLQJ�PHWKRGV� IRU�FLYLO�EXLOGLQJV�

DUH�EDVHG�RQ�5HYLW��)URP�DQ�DSSOLFDWLRQ�SHUVSHFWLYH�� WKH�

NH�� WR�%,0�PRGHOLQJ�LV� WKH�QHHG� IRU�SURSHU� VHFRQGDU��

GHYHORSPHQW��7KURXJK�VHFRQGDU��GHYHORSPHQW��&�'�FDQ�

TXLFNO��DQG�DFFXUDWHO��HVWDEOLVK�D�%,0�PRGHO� WKURXJK�

5HYLW��)RU�H[DPSOH�� D� VRFLDO�KRXVLQJ�SURMHFW�LV� D� IUDPH�

VWUXFWXUH�SURMHFW�FRQVLVWLQJ�RI����EXLOGLQJV�LQ�UHVLGHQWLDO��

commercial�and�of�ce�areas.�After�familiarizing�with�the�

GUDZLQJV�� WKH�SUH�DVVLJQPHQW� VHWWLQJV�RI� WKH�FRPPRQ�

FRQVWUXFWLRQ�GLPHQVLRQV�RI�WKH�EHDP�VODE�FROXPQ�ZDOO�DUH�

�rst�required,�and�then�the�bottom-up�structure�is�modeled�

DFFRUGLQJ�WR�WKH�FRQWHQW�RI�WKH�GUDZLQJV�DQG�WKH�UHODWLRQ�

VKLS�

����6HFR�GDU���HYHORSPH�W�RI�5DSLG�0RGHOL���
3OX��L�V

*HQHUDOO���%,0�VRIWZDUH�EXLOGV�HQWLW��PRGHO�� DQG�XVXDO�

O��86(6�WKH�8,�RI�5HYLW�LWVHOI�WR�DUUDQJH�HDFK�VWUXFWXUDO�

FRPSRQHQW���RZHYHU��KRZ� WR�DFKLHYH� UDSLG�PRGHOLQJ�

LQ�GR]HQV�RI�EXLOGLQJV�LQ�D�VKRUW�SHULRG�RI�WLPH�UHTXLUHV�

VHFRQGDU��GHYHORSPHQW�RI�WKH�5HYLW�HQJLQH�SDUW���RZ�WR�

'2,��KWWSV���GRL�RUJ����������IUDH�Y�L������

PDNH�VHFRQGDU��GHYHORSPHQW�RI�WKH�UDSLG�PRGHOLQJ�SOXJ�

LQ�WR�PDNH�XS�IRU�WKH�LQFRQYHQLHQFH�RI�5HYLW�V�ODUJH�VFDOH�

PRGHOLQJ�IXQFWLRQ�� WKH�VROXWLRQ� LV�WR�LQFUHDVH�WKH�FRPEL�

QDWLRQ�DQG�FRQQHFWLRQ�DSSOLFDWLRQ�IXQFWLRQV�EDVHG�RQ�WKH�

RULJLQDO�5HYLW�8,��VR�WKDW� LW�FDQ�EH�TXLFNO��PRGHOHG�DF�

cording�to�CAD�drawings.�The�speci�c�processing�method�

LV�DV�IROORZV�

5HYLW�XVHV�&��YRLFH�DV�DQ�LQWHUIDFH��8VLQJ�WKH�RULJLQDO�

8,�LQWHUIDFH�RI�5HYLW��FRPSLOH�WKH�SURJUDP�DFFRUGLQJ�WR�

the�process�of�selecting�CAD�layer�→�screening�informa�

tion�→�confirming�information�→�completing�creation,�

VR�DV�WR�DFKLHYH�IDVW�PRGHOLQJ�HIIHFW��6LQFH�DUFKLWHFWXUDO�

&�'�GUDZLQJV�DUH�VLPSOH� WZR�GLPHQVLRQDO�ZLUH�IUDPH�

drawings,�their�speci�c�meanings�are�distinguished�by�dif�

ferent�de�nitions�of�layers.�Therefore,�the�plug-in�devel�

RSHG�LQ�WKH�VHFRQG�GHYHORSPHQW�UHDOL]HV�EDWFK�PRGHOLQJ�

DFFRUGLQJ�WR�OD�HU�FDWHJRULHV�E��H[WUDFWLQJ�OD�HUV�

7DNH� WKH�FRQVWUXFWLRQ�RI�WKH�VWUXFWXUDO�ZDOO� DV�DQ�H[�

DPSOH���IWHU� OLQNLQJ� WR�WKH�&�'�EDVHPDS�� VHOHFW� WKH�8,�

LQWHUIDFH�RI�WKH�WUDQVIRUPDWLRQ�ZDOO��7KHQ�VHOHFW�DQ��ZDOO�

IURP� WKH�EDVH�PDS��ZKHQ�PDNLQJ�WKH�&�'�GUDZLQJ��DOO�

WKH�ZDOOV� LQ� WKH�SODQH�DUH�PDGH�LQ�WKH�:DOO�OD�HU�E��GH�

IDXOW��� WKHQ�WKH�HQWLUH�ZDOO� OD�HU�FDQ�EH�H[WUDFWHG���IWHU�

GHWHUPLQLQJ�WKH�WKLFNQHVV�RI�WKH�:DOO��WKH�PRGHO�FRQVWUXF�

WLRQ�LV�FRPSOHWHG��7KH�V�VWHP�ZLOO�DXWRPDWLFDOO��SHUIRUP�

WKH�&UHDWH�:DOO�RSHUDWLRQ��:���DFFRUGLQJ�WR� WKH�ZDOO�LQ�

WKH�SLFNHG�OD�HU��DQG�WKH�KHLJKW�LV�EDVHG�RQ�WKH�KHLJKW�RI�

WKH�HOHYDWLRQ�FUHDWHG�E��LWVHOI���W�WKLV�SRLQW��WKH�HQWLUH�ZDOO�

RI�WKH�PXOWL�OD�HU�����LV�HVWDEOLVKHG��'LIIHUHQW�FDWHJRULHV�

RI�FRPSRQHQWV�FDQ�DOVR�EH�FRQYHUWHG�LQ�WKH�VDPH�ZD��

�����[LV�QHWZRUN�FRQYHUVLRQ��UHVSHFWLYHO��SLFN�XS�WKH�

D[LV�RI�WKH�&�'�DQG�WKH�ODEHO�RI�WKH�WH[W�V�PERO��TXLFNO��

JHQHUDWH�WKH�JULG�

����3LOH�FRQYHUVLRQ��SLFN�XS�WKH�OD�HU�DQG�SLOH�QXPEHU�

LQIRUPDWLRQ�RI�WKH�SLOH��VHOHFW�WKH�SLOH�PDWHULDO��DQG�TXLFN�

O��JHQHUDWH�WKH�SLOH�

����&DSWDLQ�FRQYHUVLRQ��SLFN�XS�WKH�OD�HU�DQG�FDS�VL]H�

LQIRUPDWLRQ�RI�WKH�FDS��VHOHFW�WKH�FDS�PDWHULDO��DQG�TXLFN�

O��JHQHUDWH�WKH�FDS�

����&ROXPQ�FRQYHUVLRQ��SLFN�WKH�FROXPQ� OD�HU��VHOHFW�

WKH�PDWHULDO�RI�WKH�FROXPQ��DQG�TXLFNO��JHQHUDWH�WKH�FRO�

XPQ�

����:DOO�FRQYHUVLRQ��SLFN�XS�WKH�ZDOO�OD�HU��GHWHUPLQH�

WKH�PDWHULDO�DQG� WKLFNQHVV�RI�WKH�ZDOO��DQG�JHQHUDWH� WKH�

ZDOO�

����'RRU�DQG�ZLQGRZ�FRQYHUVLRQ��SLFN�XS�WKH�GRRU�DQG�

ZLQGRZ�KROH�ORFDWLRQ� OD�HU��VHOHFW�WKH�GRRU�DQG�ZLQGRZ�

W�SH��JHQHUDWH�ZLQGRZV�DQG�GRRUV�

����%HDP�FRQYHUVLRQ��SLFN�XS�WKH�OD�HU�ZKHUH�WKH�EHDP�

LV�ORFDWHG��DQG�DOVR�SLFN�XS�WKH� UHLQIRUFHPHQW�DQG�VL]H�

GDWD�LQ�WKH�EHDP�WR�JHQHUDWH�WKH�EHDP�
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,Q�WKLV�ZD���WKH�VSHHG�RI� WKH� ODUJH�VFDOH�PRGHO�HVWDE�

OLVKPHQW� LV�JUHDWO�� LPSURYHG�� DQG�PDQ�� UHSHDWHG�FRP�

PDQG�RSHUDWLRQV�DUH�FDQFHOOHG��DQG�RQO��RQH�FRPPDQG�

FDQ�EH�XVHG�WR�FROOHFWLYHO��FUHDWH�WKH�VDPH�W�SH�RI�FRPSR�

QHQW�LPSOHPHQWDWLRQ���V�VKRZQ�LQ�)LJXUH���

/LQNHG�&�'
6KDIW�QHWZRUN�
FRQYHUVLRQ

3LOH�FRYHUVLRQ &DS�FRQYHUVLRQ &DS�FRQYHUVLRQ :DOO�FRQYHUVLRQ
'RRUV�DQG�ZLQGRZ�

FRQYHUVLRQ
%HDP�

FRQYHUVLRQ

)L�XUH����&RQYHUVLRQ�SDQHO

���3UDFWLFDO��SSOLFDWLR�

����&ROXP��&R�YHUVLR�

,Q� WKH�FROXPQ�FRQYHUVLRQ�� ILUVW�VHOHFW� WKH�FROXPQ�LQ�WKH�

&�'�EDVH�SLFWXUH��FOLFN� WKH�FROXPQ�FRQYHUVLRQ� LQ� WKH�

FRQYHUVLRQ�SDQHO��VHOHFW�DOO� WKH�FROXPQV��DQG�WKHQ�VFUHHQ�

WKH�FROXPQ��LQFOXGLQJ�WKH�PDWHULDO��VHFWLRQ��HWF��7KH�PRVW�

LPSRUWDQW�LV� WKH�LQIRUPDWLRQ�FRQILUPDWLRQ�ZRUN�� LQ� WKLV�

SURFHVV�LV�HDV��WR�SLFN�XS�WKH�VSHFLDO�VKDSHG�FROXPQ��7KH�

VSHFLDO�VKDSHG�FROXPQ�FUHDWHG�LQ� WKLV�ZD�� �EHFDXVH� WKH�

RSSRVLWH�W�SH�FROXPQ�LV�LPSRUWHG�GLUHFWO��E��WKH�EXLOW� LQ�

PRGHO��ZLOO�UHSRUW�DQ�HUURU�EHFDXVH�WKH�FRUUHVSRQGLQJ�FRO�

XPQ�IDPLO��FDQQRW�EH�IRXQG��6R�PXVW�FDUU��RQ�WKH�FDUHIXO�

con�rmation,�after�the�con�rmation�information�is�correct,�

DXWRPDWLFDOO��JHQHUDWHV�FUHDWHV��7KH�&�'�EDVH�GUDZLQJ�

RI�VRPH�HQJLQHHULQJ�FROXPQV�LV�VKRZQ�LQ�)LJXUH����DQG�

WKH�FRQYHUVLRQ�LV�VKRZQ�LQ�)LJXUH���

)L�XUH����&�'�GUDZLQJ�RI�WKH�FROXPQ

)L�XUH����&ROXPQ�FRQYHUVLRQ

�����HDP�&R�YHUVLR�

,Q�WKH�EHDP�FRQYHUVLRQ��LW�LV�SDUWLFXODUO��LPSRUWDQW�WR�SLFN�

XS� WKH�SDUDPHWHUV��%HFDXVH� WKHUH�DUH�PDQ��SDUDPHWHUV�

de�nition�marks�of�beam�reinforcement�and�interface�on�

the�CAD�base�drawing,�it�is�necessary�to�con�rm�that�the�

FRUUHVSRQGLQJ�SDUDPHWHUV�DUH�REWDLQHG�E��WKH�FRUUHVSRQG�

LQJ�EHDP�ZKHQ�SLFNLQJ�XS� WKH�SDUDPHWHUV��RWKHUZLVH��

PDQ��ZURQJ�EHDP�VL]HV� VLPLODU�WR�������������ZLOO�EH�

generated�in�the�con�rmation�information.�After�con�rm�

LQJ�WKH�FRUUHFW� LQIRUPDWLRQ�RI� WKH�EHDP��FOLFN� WKH�EHDP�

JHQHUDWHG�DIWHU�WUDQVIRUPDWLRQ�LQ�WKH�WUDQVIRUPDWLRQ�SDQHO�

IRU�TXLFN�FUHDWLRQ�

7KH�&�'�EDVH�GLDJUDP�RI�WKH�EHDP�LV�VKRZQ�LQ�)LJXUH�

���DQG�WKH�WUDQVIRUPDWLRQ�LV�VKRZQ�LQ�)LJXUH��

)L�XUH����&�'�GUDZLQJ�RI�WKH�EHDP

����������

)L�XUH����%HDP�FRQYHUVLRQ

�����DOO�&R�YHUVLR�

,Q� WKH�FRQYHUVLRQ�RI� WKH�ZDOO�� WKH�ZDOO�PXVW�EH�SLFNHG�

up��rst,�then�the�door�and�window�openings�on�the�wall�

VKRXOG�EH�SLFNHG�XS��DQG�WKH�WKLFNQHVV�RI�WKH�ZDOO�VKRXOG�

EH�GHWHUPLQHG��:KHQ�������LV�HQWHUHG��DOO�JHQHUDWHG�ZDOOV�

DUH�����ZDOOV��DQG�WKRVH�����ZDOOV�DUH�SLFNHG�XS��EXW�ZLOO�

QRW�EH�JHQHUDWHG�EHFDXVH�WKH��GR�QRW�PDWFK�WKH�SODQH�LQ�

IRUPDWLRQ��5HSHDW�WKLV�RSHUDWLRQ�WR�FUHDWH�VHSDUDWH�ZDOOV�
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RI�GLIIHUHQW�WKLFNQHVVHV�

7KH�&�'�ERWWRP�YLHZ�RI�WKH�ZDOO�LV�VKRZQ�LQ�)LJXUH����

DQG�WKH�ZDOO�FRQYHUVLRQ�LV�VKRZQ�LQ�)LJXUH���

7KURXJK� WKH�FRPELQDWLRQ�RI� VHFRQGDU��GHYHORSPHQW�

SOXJ�LQV��WKH�FROOHFWLRQ�DQG�FRQYHUVLRQ�RI�RWKHU� FRPSR�

nents�can�be�completed�quickly,�and��nally�the�structural�

PRGHOLQJ�RI�WKH�VWDQGDUG�OD�HU�FDQ�EH�FUHDWHG��&RPSOHWLQJ�

WKH�VWDQGDUG�OD�HU�PRGHO�LV�WKH�PRVW�FRPSOH[�DQG�FULWLFDO�

VWHS�LQ�WKH�ZKROH�PRGHOLQJ�SURFHVV���IWHU�WKDW��PRGHOV�RI�

other��oors�can�be�created�by�copying�the�standard�layer�

DQG�SDVWLQJ�LW�WR�DOLJQ�ZLWK�RWKHU�HOHYDWLRQV��ZLWKRXW�KDY�

LQJ�WR�FUHDWH�WKHP�RQH�E��RQH��3DVWH�WKH�HOHYDWLRQ�DOLJQ�

PHQW�DV�VKRZQ�LQ�)LJXUH��

'XULQJ�WKH�SDVWH�DOLJQPHQW�SURFHVV��PXOWLSOH�HOHYDWLRQV�

FDQ�EH�DOLJQHG�DW� WKH�VDPH�WLPH��VR�WKDW�WKH�EDVLF�IUDPH�

ZRUN�RI�WKH�HQWLUH�PRGHO�FDQ�EH�TXLFNO��HVWDEOLVKHG�DIWHU�

WKH�VWDQGDUG�OD�HU�LV�FRPSOHWHG��)RU�HDFK�VLQJXODU�SRLQW�RI�

each�layer,�the�local�correction�can�be�modi�ed.�The��rst�

OD�HU�PRGHO�LV�VKRZQ�LQ�)LJXUH����WKH�VWDQGDUG�OD�HU�PRG�

HO�LV�VKRZQ�LQ�)LJXUH�����DQG�WKH�RYHUDOO�PRGHO�LV�VKRZQ�

LQ�)LJXUH����

7KLV�H[DPSOH�LV�D�UHVLGHQWLDO�FRPPXQLW��SURMHFW�VLQJOH�

EXLOGLQJ��0DQ��EXLOGLQJV�DUH� VLPLODU�LQ�VL]H�RU� VWUXFWXUH��

:KHQ�WKH�HQWLUH�EXLOGLQJ�VWUXFWXUH�LV�PRGHOHG��WKH�HQWLUH�

PRGHO�FDQ�EH�FRSLHG�GLUHFWO���SDVWHG�DQG�DOLJQHG� WR�WKH�

EDVH�SRLQW�RI�DQRWKHU�EXLOGLQJ��,Q�WKLV�ZD���WKH�VSHHG�DQG�

ef�ciency�in�the�modeling�phase�can�be�greatly�improved.

)L�XUH����&�'�GUDZLQJ�RI�WKH�ZDOO

�������

)L�XUH����:DOO�FRQYHUVLRQ

���������������������

3DVWH�IURP�WKH�FOLSERDUG

�OLJQ�ZLWK�VHOHFWHG�
HOHYDWLRQ

�OLJQ�ZLWK�VHOHFWHG�YLHZ

�OLJQ�ZLWK�WKH�FXUUHQW�YLHZ

�OLJQ�ZLWK�WKH�VDPH�
SRVLWLRQ

�OLJQ�ZLWK�WKH�SLFNLQJ�
FULWHULD

)L�XUH����3DVWH�HOHYDWLRQ�DOLJQPHQW

)L�XUH����)LUVW�OD�HU�PRGHO

)L�XUH�����6WDQGDUG�OD�HU�PRGHO

'2,��KWWSV���GRL�RUJ����������IUDH�Y�L������
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)L�XUH�����2YHUDOO�PRGHO�RI�D�UHVLGHQWLDO�EXLOGLQJV

���&R�FOXVLR�

7KLV�SDSHU�LQWURGXFHV�WKH�ZD�V�DQG�PHWKRGV�RI�%,0�WHFK�

QRORJ��DSSOLHG�LQ�JHQHUDO�UHVLGHQWLDO�EXLOGLQJV��DQG�VROYH�

WKH� UDSLG� HVWDEOLVKPHQW�RI� ODUJH�YROXPH�PRGHO�EDVHG�

RQ�&�'�EDVH�GUDZLQJ� WKURXJK�VHFRQGDU��GHYHORSPHQW��

7KURXJK�SURJUDPPLQJ�LQWHUIDFH�FRQQHFWLRQ�EHWZHHQ�FRP�

SRQHQW�FRPPDQGV�LQ�5HYLW� DQG�OD�HUV�LQ�&�'��UHOHYDQW�

LQIRUPDWLRQ�LQ�&�'�FDQ�EH�GLUHFWO�� UHDG��DQG��G�PRGHO�

HVWDEOLVKPHQW�LQ�5HYLW�FDQ�EH�FRPSOHWHG�WR�DYRLG�UHSHDW�

HG�RSHUDWLRQV�LQ�WKH�GHVLJQ�SDUW��VR�DV�WR�JUHDWO��LPSURYH�

the�design�ef�ciency.�The�example�of�BIM�modeling�of�a�

FHUWDLQ�VRFLDO�KRXVLQJ�SURMHFW�VWUXFWXUH�SURYHV�WKDW�WKH�GH�

veloped�plug-in�has�wider�applicability�and�signi�cantly�

LPSURYHV�WKH�HIILFLHQF��RI�GHVLJQ�ZRUN��7KH�DSSOLFDWLRQ�

RI�%,0�WHFKQRORJ��LQ�WKH�ZKROH�OLIH�F�FOH�RI�FRQVWUXFWLRQ�

SURMHFWV�LV�ZRUWK�SURPRWLQJ�� ,Q�WKLV�SURFHVV��KRZ�WR�GHDO�

with�speci�c�problems�and�carry�out�secondary�develop�

PHQW�WR�PDNH�%,0�WHFKQRORJ��EHFRPH�D�ZLGHO��DFFHSWHG�

GHVLJQ�WHFKQRORJ��PHDQV�OLNH�&�'��ZKLFK�LV�ZRUWK� WKH�

MRLQW�GLVFXVVLRQ�DQG� IXUWKHU�GHYHORSPHQW�DQG� LPSURYH�

PHQW�RI�UHOHYDQW�SURIHVVLRQDOV�

5HIHUH�FHV

��@�:DQJ�-LDQ�X��6HFRQGDU��GHYHORSPHQW� WR�DFKLHYH�

UDSLG�WXUQRYHU�WHFKQRORJ��IURP��872&�'� WR�5(�

9,7�-@��&LYLO�(QJLQHHULQJ� ,QIRUPDWLRQ�7HFKQRORJ���

�����������������������

��@��DQJ�=KHQTLQJ���SSOLFDWLRQ�9DOXH�RI�%,0� LQ�(QJL�

QHHULQJ�0DQDJHPHQW�LQ�&RQVWUXFWLRQ�6WDJH�-@��&RQ�

VWUXFWLRQ�7HFKQRORJ�������������������

��@��DQJ�'DQJKXL��'LVFXVVLRQ�RQ�WKH�DSSOLFDWLRQ�RI�%,0�

WHFKQRORJ��LQ�VWUXFWXUDO�GHVLJQ�-@���UFKLWHFWXUH�7HFK�

QRORJ�������������������

��@�6RQJ�3LQJSLQJ���SSOLFDWLRQ�RI�%,0� LQ�UHVLGHQWLDO�

LQGXVWULDOL]DWLRQ�SURMHFW�-@��&RQVWUXFWLRQ�7HFKQRORJ���

����������������

��@�=KDQJ��RQJ���SSOLFDWLRQ�RI�5HYLW�LQ�LQGXVWULDOL]HG�

UHVLGHQWLDO�EXLOGLQJV�-@��&RQVWUXFWLRQ�7HFKQRORJ���

����������������

��@��DQJ�'DQJKXL���QDO�VLV�RI�'DWD�([FKDQJH�3UREOHP�

LQ�%,0�7HFKQRORJ��6WUXFWXUH�'HVLJQ�%DVHG�RQ�5H�

YLW�-@��&LYLO�(QJLQHHULQJ� ,QIRUPDWLRQ�7HFKQRORJ���

��������������

��@�:HQ��XDQ��'LVFXVVLRQ�RQ�FROODERUDWLYH�GHVLJQ�RI�

EXLOGLQJ�VWUXFWXUH�RI�%,0�WHFKQRORJ��-@��(QJLQHHULQJ�

'HVLJQ������������������

��@�6X�6KLJHQJ��;LH�*XR]KRQJ���SSOLFDWLRQ��QDO�VLV�RI�

%,0�7HFKQRORJ�� LQ�%XLOGLQJ�6WUXFWXUH�'HVLJQ�-@��

5HVLGHQWLDO�DQG�5HDO�(VWDWH��������������

��@�=KX�%DRVKHQJ���SSOLFDWLRQ� RI�%,0�7HFKQRORJ��

LQ�&ROODERUDWLYH�'HVLJQ�RI�%XLOGLQJ�6WUXFWXUHV�-@��

-RXUQDO�RI��XQDQ�&LW��8QLYHUVLW���1DWXUDO�6FLHQFH���

��������������

'2,��KWWSV���GRL�RUJ����������IUDH�Y�L������
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KWWSV���RMV�ELOSXEOLVKLQJ�FRP�LQGH[�SKS�IUDH

�57�&/(

6WXG��R��&RUUHODWLR��&KDUDFWHULVWLFV�RI�6WDWLF�D�G����DPLF�(�SORVLR��

7HPSHUDWXUH�)LHOGV��

/LD��TXD���D�� )HL�6KD��� �HUH��.R����

1DQMLQJ�8QLYHUVLW��RI�6FLHQFH�DQG�7HFKQRORJ���1DQMLQJ��-LDQJVX����������&KLQD�

�57,&/(�,1)2 �%675�&7

�UWLFOH�KL�WRU�

5HFHLYHG����2FWREHU�����

5HYLVHG�����2FWREHU�����

�FFHSWHG�����2FWREHU�����

3XEOLVKHG�2QOLQH�����2FWREHU�������

7KH�ZDUKHDGV� VXFK�DV�PLVVLOHV�DQG�DUWLOOHU��VKHOOV�KDYH�D�FHUWDLQ�VSHHG�

RI�PRWLRQ�GXULQJ�WKH�H[SORVLRQ��7KHUHIRUH�� LW� LV�PRUH�SUDFWLFDO�WR�VWXG��

WKH�H[SORVLRQ�GDPDJH�RI�DPPXQLWLRQ�XQGHU�PRWLRQ��7KH�GLIIHUHQW�VSHHGV�

of�the�projectiles�have�a�certain� in�uence�on�the�temperature��eld�gen�

HUDWHG�E��WKH�H[SORVLRQ��,Q�WKLV�SDSHU���872'�1�LV�XVHG�WR� VLPXODWH�

WKH�SURFHVV�RI�SURMHFWLOH�G�QDPLF�H[SORVLRQ��,Q�WKH�H[SHULPHQW��WKH�717�
VSKHULFDO�EDUH�FKDUJHV�ZLWK�WKH�717�HTXLYDOHQW�RI�����NJ�DQG�WKH�SURMHF�

tile�attack�speed�of�0,421,675,1020m/s�were�simulated�in� the�in�nite�air�

domain.�The�temperature��eld�temperature�peaks�and�temperature�decay�

ODZV�DW�GLIIHUHQW�FKDUJH� UDWHV� DQG� WKH�PXOWL�IXQFWLRQ�UHJUHVVLRQ� ILWWLQJ�

PHWKRG�ZHUH�XVHG�WR�TXDQWLWDWLYHO��VWXG��WKH�IXQFWLRQDO�UHODWLRQVKLS�EH�

WZHHQ�WKH�WHPSHUDWXUH�DQG�SHDN�WHPSHUDWXUH�FRUUHODWLRQ�FDOFXODWLRQV�RI�

VWDWLF�DQG�G�QDPLF�H[SORVLRQ�WHPSHUDWXUH�ILHOGV��7KH� UHVXOWV� VKRZ�WKDW�

the�temperature�distribution�of�the�dynamic�explosion�temperature��eld�is�

DIIHFWHG�E��WKH�YHORFLW��RI�WKH�FKDUJH��DQG�WKH�WHPSHUDWXUH�GLVWULEXWLRQ�RI�

the�temperature��eld�is�different�with�the�change�of�the�charge�velocity.�

Through�the�analysis�and��tting�of� the�simulation�data,�the�temperature�

calculation�formula�of�the�static�and�dynamic�explosion�temperature��eld�

LV�REWDLQHG��ZKLFK�FDQ�EHWWHU�HVWDEOLVK�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�WHP�
perature�peak�of�the�static�and�dynamic�explosion�temperature��eld�and�

various�in�uencing�factors,�and�use�this�function.�Relational�calculations�

FDQ��LHOG�EHWWHU�UHVXOWV�DQG�PHHW�WKH�DFFXUDF��UHTXLUHPHQWV�RI�DFWXDO�WHVWV�

.H��RUG��

0RGHO�EXLOGLQJ

1XPHULFDO�VLPXODWLRQ

'DWD�DQDO�VLV

&RUUHODWLRQ�IXQFWLRQ�HVWDEOLVKPHQW�

��RUUH��R�GL�J��XWKRU�
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�����WURGXFWLR�

,
Q�DFWXDO�FRPEDW��WKH�ZDUKHDG�V�DWWDFN�RQ�WKH�WDUJHW�LV�

D�G�QDPLF�SURFHVV��7KH�GDPDJH�HIIHFW� LV�DIIHFWHG�E��

PDQ��IDFWRUV��,W� LV�QHFHVVDU��WR�FRPELQH�WKH�ZDUKHDG�

IOLJKW�VSHHG��DWWDFN�DWWLWXGH�� ODQGLQJ�SRLQW�DQG�RWKHU�SD�

UDPHWHUV��DQG�IXOO��FRQVLGHU� WKH�FRXSOLQJ�RI�WKH�GDPDJH�

HOHPHQW�WR�WKH�JURXQG�RU�WDUJHW��@,��nd�the�damage�element�

LQYROYHG�LQ�WKH�G�QDPLF�H[SORVLRQ�GDPDJH�SURFHVV��DQG�

HVWDEOLVK� WKH�FRUUHVSRQGLQJ�GDPDJH�SRZHU�HYDOXDWLRQ�

LQGH[�WR�PHDVXUH�WKH�GLVWULEXWLRQ�RI�WKH�G�QDPLF�GDPDJH�

SRZHU�ILHOG�RI� WKH�ZDUKHDG��'HVLJQLQJ�DQG�XVLQJ�PRUH�

FRQFHUQHG�LVVXHV�LV�PRUH�SUDFWLFDO�

,Q�WKH�SURFHVV�RI�HYDOXDWLQJ� WKH�GDPDJH�SRZHU�RI�WKH�

explosion��eld,�the�temperature�of�the�explosion��reball�is�

DQ�LPSRUWDQW�LQGLFDWRU���W�SUHVHQW��PDQ��XQLYHUVLWLHV�DQG�

UHVHDUFK�LQVWLWXWHV�DUH�FRQGXFWLQJ�UHVHDUFK�RQ�WKH�WHPSHUD�

ture�test�of�the�explosion��reball.�At�present,�there�are�two�

PDLQ�PHWKRGV�IRU�PHDVXULQJ�WKH�WHPSHUDWXUH�RI�H[SORVLYH�

ILUHEDOOV��GLUHFW� WHPSHUDWXUH�PHDVXUHPHQW�DQG� LQGLUHFW�

WHPSHUDWXUH�PHDVXUHPHQW��@��@�EXW� WKH� WZR� WHPSHUDWXUH�

PHDVXUHPHQW�PHWKRGV�DUH�DIIHFWHG�E��PDQ��IDFWRUV�LQ�WKH�

DFWXDO� WHVW�SURFHVV�DQG�WKH�DFTXLUHG�WHPSHUDWXUH�GDWD�KDV�

��FHUWDLQ�HUURU��VR�IRU�WKH�WHPSHUDWXUH�PHDVXUHPHQW�RI�WKH�

ZDUKHDG�XQGHU�WKH�FRQGLWLRQV�RI�KLJK�WHPSHUDWXUH�DQG�KLJK�

SUHVVXUH�DQG�VWURQJ�VKRFN�YLEUDWLRQ��WKHUH�LV�VWLOO�QR�HIIHF�

WLYH�PHDVXUHPHQW�PHWKRG��DQG�PRVW�RI�WKHP�DUH�FDUULHG�RXW�

E��VLPXODWLRQ��@��VXFK�DV��:X�0HQJ�EDVHG�RQ��872'�1�

YDOXH�WKH�VLPXODWLRQ�VRIWZDUH�SHUIRUPV�RQH�GLPHQVLRQDO�

DQG�WZR�GLPHQVLRQDO�QXPHULFDO�VLPXODWLRQV�RQ�WKH�DHULDO�

H[SORVLRQV�RI�WUDGLWLRQDO�KLJK�HQHUJ��H[SORVLYHV�DQG�FRP�

SRVLWH�DOXPLQXP�FRQWDLQLQJ�H[SORVLYHV��7KH�H[SORVLRQ�

WHPSHUDWXUH�DQG� WKH�H[SORVLRQ� ILUHEDOO�H[SDQVLRQ�SURFHVV�

DUH�REWDLQHG��DQG�WKH��DUH�FDOFXODWHG�ZLWK�WKH�FDOFXODWLRQ�

UHVXOWV�RI�HPSLULFDO�IRUPXODV�DQG�WKH�PHDVXUHG�UHVXOWV�RI�

UHODWHG�H[SHULPHQWV��%��FRPSDULVRQ��LW�LV�IRXQG�WKDW� WKH�

WZR�KDYH�D�IDLUO��JRRG�GHJUHH�RI�DJUHHPHQW��@��=KDQJ�5XOLQ��

&KHQJ�;XGRQJ��HWF��HVWDEOLVKHG�D�QXPHULFDO�H[SHULPHQWDO�

PHWKRG�RI�H[SORVLRQ�VKRFN�ZDYH�EDVHG�RQ�/6�'�1��VRIW�

ware,�ALE�algorithm�and��uid-solid�coupling�theory,�and�

FRPSDUHG�WKH�QXPHULFDO�H[SHULPHQWDO�UHVXOWV�ZLWK�WKH�EODVW�

ing��eld�test.�The�comparison�of�data�and�empirical�formula�

calculation�results�veri�ed�the�effectiveness�of� the�numer�

LFDO�VLPXODWLRQ�H[SHULPHQWDO�WHFKQLTXH��@��&KHQJ��XWHQJ�

XVHG�QXPHULFDO�VLPXODWLRQ�7KH�VRIWZDUH��872'�1�H[SD�

WLDWHV�DQG�DQDO�]HV�WKH�DFWLRQ�PHFKDQLVP�RI�ZDUP�SUHVVXUH�

H[SORVLYHV�LQ�OLPLWHG�VSDFH�DQG�WKH�HPSLULFDO�FDOFXODWLRQ�

IRUPXOD�RI�TXDVL�VWDWLF�SUHVVXUH��7KH�UHVXOWV�VKRZ�WKDW�WKH�

QXPHULFDO�VLPXODWLRQ�RI�WKH�VKRFN�ZDYH�FXUYH�VKDSH��SHDN�

RYHUSUHVVXUH��LPSXOVH�DQG�TXDVL�VWDWLF�SUHVVXUH�LV�LQ�JRRG�

DJUHHPHQW�ZLWK�WKH�WHVW� UHVXOWV�JRRG��@��-LDQJ��DL�DQ��/L�

=KL]KHQJ�DQG�RWKHUV�XVHG�WKH��872'�1�VRIWZDUH�WR�VLP�

ulate�the�dynamic�explosion�shock�wave��eld�of�the�charge,�

DQDO�]HG� WKH�GLVWULEXWLRQ�ODZ�RI�WKH�G�QDPLF�H[SORVLRQ�

shock�wave��eld,�and�performed�regression�analysis�on�the�

GDWD��*RRG�HQJLQHHULQJ�FDOFXODWLRQ�PRGHO��@�

8QGHU�WKH�FRQGLWLRQV�RI�WKH�H[LVWLQJ�WHVW�DQG�WHVW� WHFK�

nology�capabilities,�the�static�explosion��reball�temperature�

WHVW�PHWKRG�LV�PRUH�PDWXUH�WKDQ�WKH�G�QDPLF�H[SORVLRQ��

The�dynamic�explosion��reball�temperature�test�faces�great�

HU�SUREOHPV��7R�VROYH�WKLV�SUREOHP��FDUU��RXW�VLPXODWLRQ�

FDOFXODWLRQ�RI�VWDWLF�H[SORVLRQ�DQG�G�QDPLF�H[SORVLRQ�WHP�

SHUDWXUH�ILHOG�GLVWULEXWLRQ��DQG�EDVHG�RQ�WKLV�� WDNH�PDWXUH�

static�explosion�temperature��eld�data�as�a�reference,�con�

VLGHU�PXOWLSOH�IDFWRUV�DIIHFWLQJ�G�QDPLF�H[SORVLRQ�WHPSHUD�

WXUH�ILHOG��DQG�HVWDEOLVK�VWDWLF�H[SORVLRQ�WHPSHUDWXUH�ILHOG�

Correlation�model�of�dynamic�explosion�temperature��eld,�

DQG�WKH�GLVWULEXWLRQ�FKDUDFWHULVWLFV�RI�G�QDPLF�H[SORVLRQ�

temperature��eld�are�studied�through�this�correlation�model.

,Q�WKLV�SDSHU��WKH�HIIHFW�RI�H[SORVLYH�FKDUJH�RQ�WKH�WHP�

SHUDWXUH�GLVWULEXWLRQ�RI�WKH�H[SORVLRQ�WHPSHUDWXUH�ILHOG�LV�

VWXGLHG�E��PRGHOLQJ�DQG�FDOFXODWLQJ�WKH�VWDWLF�DQG�G�QDPLF�

H[SORVLRQ�E��XVLQJ�WKH�H[SORVLYH�PHFKDQLFV�VLPXODWLRQ�VRIW�

ZDUH��872'�1��7KH�WHPSHUDWXUH�SHDN��KLJK�WHPSHUDWXUH�

GXUDWLRQ�DQG�WHPSHUDWXUH�GHFD��RI�717�DW�GLIIHUHQW�VSHHGV�

ZHUH�DQDO�]HG��7KHQ��WKH�WHPSHUDWXUH�SHDNV�RI�WKH�VWDWLF�

and�dynamic�explosion�temperature��elds�are�analyzed�and�

�tted�to�establish�the�correlation�function�between�the�two.�

7KH�UHVXOWV�FDOFXODWHG�E��WKH�FRUUHODWLRQ�IXQFWLRQ�DQG�WKH�

VLPXODWLRQ�UHVXOWV�KDYH�D�KLJK�GHJUHH�RI�DJUHHPHQW�

���1XPHULFDO�&DOFXODWLR��0RGHO

,Q�RUGHU� WR�DFFXUDWHO��DQDO�]H� WKH�LPSDFW�RI�WKH�DPPX�

QLWLRQ�H[SORVLRQ�RQ� WKH�WHPSHUDWXUH�GLVWULEXWLRQ�RI� WKH�

temperature��eld,�this�article�uses� the�TNT�spherical�na�

NHG�FKDUJH�LQ�FKDUJH��DQG�XVHV�D�WZR�GLPHQVLRQDO�D[LV�P�

PHWULF�GHVLJQ��@��'RPDLQ�HQYLURQPHQW��VHW� WKH�RWKHU� WKUHH�

ERXQGDULHV�LQ�WKH�SLFWXUH�H[FHSW�WKH�[�D[LV�WR�SUHVVXUH�RXW�

�ow.�In�this�experiment,�TNT�spherical�naked�charge�was�

used,�so�the�radius�of�the�model-�lled�TNT�explosive�can�

EH�REWDLQHG�DFFRUGLQJ� WR� WKH�FDOFXODWLRQ� IRUPXOD�RI� WKH�

YROXPH�RI�WKH�VSKHUH��ZKLFK�LV������PP��6HW�WKH�LQLWLDWLRQ�

PHWKRG�RI�717�WR�EH�WKH�LQLWLDWLRQ�RI�WKH�FHQWHU�SRLQW���@��

so�set� the�coordinates�of�the�center�point�of�the��lling�of�

717� WR� �����������%HFDXVH� WKH� OHQJWK�RI� WKH�PRGHO� LV�

��P�� LQ�RUGHU� WR�NHHS�FRQVLVWHQW�ZLWK� WKH� OD�RXW�RI�WKH�

PHDVXULQJ�SRLQWV� LQ� WKH�DFWXDO� WHVW�� WKH�SRVLWLRQV�RI�WKH�

*DXJHV�SRLQWV�DUH��P���P���P���P���P���P���P���P���P��

DQG���P�IURP� WKH�H[SORVLRQ�FHQWHU��7DNH� WKH�VSHHG�GL�

UHFWLRQ�RI�WKH�PRYHPHQW�FKDUJH�DV�WKH�SRVLWLYH�GLUHFWLRQ��

DUUDQJH�D�URZ�RI�PHDVXUHPHQW�SRLQWV�HYHU������FRXQWHU�

FORFN�ZLVH��DQG�WKH�DQJOH�EHWZHHQ�WKH�PHDVXUHPHQW�SRLQW�
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DQG�WKH�SRVLWLYH�GLUHFWLRQ�RI�WKH�PRYHPHQW�VSHHG�RI�WKH�

FKDUJH�LV�H[SUHVVHG��7KH�PRGHO�LV�VKRZQ�LQ�)LJ���EHORZ�

)L�XUH����717�H[SORVLRQ�QXPHULFDO�VLPXODWLRQ�PRGH

7KH�DLU�LQ�WKH�PRGHO�LV�DQ�LGHDO�JDV�VWDWH�ZLWK�D�GHQVLW��

RI���������J�FP��WKH�FKDUJH�LV�717��DQG�WKH�-:/�HTXD�

WLRQ�RI�VWDWH�LV�XVHG��7KH�HTXDWLRQ�LV�DV�IROORZV���@�

�5 9 �5 9
� �3 � � H % � H (

5 9 5 9 9
� �

ω ω ω   
   = − + − +
   
   

,Q� WKH�DERYH� IRUPXOD��3� LV�SUHVVXUH��9�LV�YROXPH��(�

LV�LQWHUQDO�HQHUJ�����DQG�%�DUH�PDWHULDO�SDUDPHWHUV��DQG�

D U H � F RQ V W D Q W V � � ��� ����� ��= × � �% ���� �� 3D= ×

�5 ����= �5 ����= ����ω = �,QLWLDO� LQWHUQDO�HQHU�

J� �( ���� �� - � NJ= ×
���@��7KH�VTXDUH�LQ�WKH�SLFWXUH�LV�WKH�

VHW�*DXVVLDQ�PHDVXUHPHQW�SRLQW��7KH�IXQFWLRQ�RI�WKLV�PHD�

VXUHPHQW�SRLQW�LV�PDLQO��WR�PHDVXUH�WKH�GHFD��FXUYH�RI�WKH�

���PVW = ����PVW = ����PVW = �����PVW = �����PVW =

D �P�V=Y

���PVW = ����PVW = ����PVW = �����PVW = �����PVW =

E ���P�V=Y

���PVW = ����PVW = ����PVW = �����PVW = �����PVW =

F ���P�V=Y

���PVW = ����PVW = ����PVW = �����PVW = �����PVW =

G ����P�V=Y

)L�XUH����Temperature�history�of�explosion�temperature��eld�at�different�times�under�9.53kg�TNT

'2,��KWWSV���GRL�RUJ����������IUDH�Y�L������



�

��R�������������F��R����F����F�����������������������9�O����������VV��������2�����������

��V������������������D�����������V�O����V�����

explosion��eld�temperature�with�time�during�the�explosion.�

%HFDXVH�WKH� UHTXLUHPHQWV�IRU� HDFK�SDUW�RI�WKH�PRGHO�DUH�

GLIIHUHQW��HDFK�SDUW�LV�DOVR�GLIIHUHQW�ZKHQ�FKRRVLQJ�D�VROYHU��

([SORVLRQ�WHPSHUDWXUH�QHHGV�WR�EH�SURSDJDWHG�LQ�WKH�DLU��

VR�WKH�(XOHU�VROYHU�LV�XVHG�LQ�WKH�DLU��,Q�RUGHU�WR�HQVXUH�WKH�

DFFXUDF��RI�WKH�VLPXODWLRQ��WKH�PHVK�VL]H�LV�GLYLGHG�DQG�WKH�

material��ows�through�the�unit;�TNT�is�a�solid�material,�so�

WKH�ODJUDQJH�VROYHU�LV�RIWHQ�XVHG�IRU�FDOFXODWLRQ���@�

���)ORZ�)LHOG�(YROXWLR����DO�VLV�RI�6WDWLF�D�G�
���DPLF�(�SORVLR��7HPSHUDWXUH�)LHOG

,Q�WKLV�SDSHU��WKH�717�HTXLYDOHQW�LV�VHW� WR�����NJ�IRU�WKH�

VLPXODWLRQ�RI�VWDWLF� DQG�G�QDPLF�H[SORVLRQ��,Q�RUGHU� WR�

VWXG�� WKH�HIIHFW�RI�WKH�FKDUJH�PRWLRQ� VSHHG�RQ�WKH�WHP�

SHUDWXUH�GLVWULEXWLRQ�RI� WKH�G�QDPLF�H[SORVLRQ�WHPSHUD�

ture��eld,�the�charge�motion�speeds�were�set�to�0m/s,421m/

V����P�V��DQG�����P�V�GXULQJ�WKH�H[SORVLRQ�VLPXODWLRQ��,Q�

WKLV�FDVH���QDO�]H�WKH�HYROXWLRQ�FKDUDFWHULVWLFV�RI�WKH�H[�

plosion�temperature��eld.�The�simulated�temperature��eld�

HYROXWLRQ�FORXG�PDS��WHPSHUDWXUH�WLPH�KLVWRU��FXUYH��DQG�

WHPSHUDWXUH� ILHOG�FHQWUDO�YHORFLW��YHUVXV� UDGLXV�FKDQJH�

VXUIDFH�DUH�VKRZQ�LQ�)LJ����)LJ����)LJ���DQG�)LJ���

�QDO�VLV�RI�WKH�HYROXWLRQ�FORXG�GLDJUDPV�RI�WKH�H[SOR�

sion�temperature��eld�at�different�moments�under�the�differ�

HQW�FKDUJLQJ�PRWLRQ�VSHHGV�FDQ�EH�REWDLQHG������7KH�WHP�

SHUDWXUH�GLVWULEXWLRQ�RI�WKH�H[SORVLRQ�WHPSHUDWXUH�ILHOG�LV�

QRW�DQ�HTXDO�VSKHUH��EXW�WKHUH�DUH�WHPSHUDWXUH�GLIIHUHQFHV�DW�

HDFK�VWDJH��DQG�WKH�H[SORVLRQ�7KH�GLIIXVLRQ�RI�WKH�WHPSHUD�

ture��eld�is�very�similar�to�that�of�spherical�waves.�(2)�In�

WKH�FDVH�RI�WKH�FKDUJH�PRYHPHQW�VSHHG��VWDWLF�H[SORVLRQ���

the�temperature�of�the�explosion�temperature��eld�is�higher�

QHDU�WKH�H[SORVLRQ�FHQWHU���V�WKH�H[SORVLRQ�WLPH�SDVVHV��WKH�

WHPSHUDWXUH�KLJK�WHPSHUDWXUH� UHJLRQ�JUDGXDOO��H[SDQGV�

RXWZDUG��DQG�WKH�WHPSHUDWXUH�DURXQG�WKH�H[SORVLRQ�FHQWHU�

VWDUWV�VORZO��GHFOLQH��DQG�WKURXJKRXW�WKH�GLIIXVLRQ�SURFHVV��

HDFK�WHPSHUDWXUH�OD�HU�PDLQWDLQV�D�JRRG�VSKHUH�VKDSH�WR�

GLIIXVH�RXWZDUG�DQG�HYROYH��VR�WKH�WHPSHUDWXUH�GLIIXVLRQ�

of�the�static�explosion�temperature��eld�is�a�structure�with�

[�D[LV�DQG���D[LV�V�PPHWU��������V�WKH�FKDUJH�PRWLRQ�VSHHG�

increases,�the�temperature��eld�evolution�cloud�diagram�is�

no�longer�a�standard�sphere.�The��ow��eld�distribution�is�

FORVHO��UHODWHG�WR�WKH�FKDUJH�PRWLRQ�VSHHG��ZKLFK�LV�PDLQ�

ly�manifested�by�the�dynamic�explosion�temperature��eld�

（a） � �Y P �= （b） ��� �Y P �= （c） ��� �Y P �= （d） ���� �Y P �=

)L�XUH�������OLQH�H[SORVLRQ�WHPSHUDWXUH�WLPH�KLVWRU��FXUYH

（a） � �Y P �= （b） ��� �Y P �= （c） ��� �Y P �= （d） ���� �Y P �=

)L�XUH��������OLQH�H[SORVLRQ�WHPSHUDWXUH�WLPH�KLVWRU��FXUYH

（a） � �Y P �= （b） ��� �Y P �= （c） ��� �Y P �= （d） ���� �Y P �=

)L�XUH���������OLQH�H[SORVLRQ�WHPSHUDWXUH�WLPH�KLVWRU��FXUYH
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PRYLQJ�LQ�WKH�SRVLWLYH�GLUHFWLRQ�RI�WKH�FKDUJH�PRWLRQ�VSHHG�

,Q�WKH�SRVLWLYH�GLUHFWLRQ��D�ORFDO�KLJK�WHPSHUDWXUH�DUHD�DS�

pears,�and�as�the�temperature�increases,�the�temperature��rst�

LQFUHDVHV�DQG�WKHQ�GHFUHDVHV��DQG�ZKHQ�LW�LV�JUHDWHU�WKDQ�

90°,�the�temperature��eld�temperature�shows�a�uniform�de�

cay�trend.�Comparing�the�evolution�of�the�temperature��eld�

RI� WKH�FKDUJH�PRWLRQ�VSHHG ���P�V=v ���P�V=v
����P�V=v �� LW�FDQ�EH�IRXQG�WKDW�DV�WKH�FKDUJH�PRWLRQ�

VSHHG�JUDGXDOO��LQFUHDVHV��WKH�WHPSHUDWXUH�JUDGLHQW�RI�WKH�

H[SORVLRQ�WHPSHUDWXUH�ILHOG�DW� WKH�VDPH�GLVWDQFH�DQG�LQ�

GLIIHUHQW�GLUHFWLRQV�DOVR�LQFUHDVHV��DQG�WKH�HQWLUH�H[SORVLRQ�

WHPSHUDWXUH�WKH�GLVWULEXWLRQ�RI�WKH�ILHOG�LV�DOVR�EHFRPLQJ�

PRUH�DQG�PRUH�XQHYHQ��DQG�LWV�LVRWKHUPV�DUH�LQFUHDVLQJO��

GHYLDWLQJ�IURP�WKH�FLUFXODU�GLVWULEXWLRQ�

5HDG�WKH�WHPSHUDWXUH�GDWD�DW�GLIIHUHQW�PHDVXULQJ�SRLQWV�

RI� WKH�H[SORVLRQ� WHPSHUDWXUH� ILHOG�XQGHU� WKH�PRYLQJ�

FKDUJH�DQG�DQDO�]H�LW��DQG�JHW�WKH�FKDQJH�RI�WKH�FHQWHU�YH�

locity�of�the�temperature��eld�with�the�explosion�time�at�

GLIIHUHQW�FKDUJH�PRYHPHQW�VSHHGV��7KH�WLPH�FKDQJH�FXUYH�

LV�VKRZQ�LQ�)LJ���DQG�)LJ���EHORZ�

)L�XUH����6XUIDFH�RI�WKH�FKDQJH�LQ�WKH�FHQWUDO�YHORFLW��RI�
the�explosion�temperature��eld�with�the�explosion�time

)L�XUH����&XUYH�RI�WKH�FHQWHU�GLVSODFHPHQW�RI�WKH�H[SOR�
sion�temperature��eld�with�time

,W�FDQ�EH�VHHQ�IURP�)LJ���DQG���WKDW� WKH�FHQWHU�PRYLQJ�

VSHHG�DQG�GLVSODFHPHQW�RI�WKH�G�QDPLF�H[SORVLRQ�WHPSHUD�

ture��eld�along�the�direction�of�the�charging�motion�speed�

KDYH�D�SRVLWLYH�FRUUHODWLRQ�ZLWK�WKH�FKDUJLQJ�PRWLRQ�VSHHG��

WKDW�LV��WKH�JUHDWHU�WKH�FKDUJLQJ�PRWLRQ�VSHHG�� WKH�JUHDWHU�

the�center�moving�speed�of�the�explosive�temperature��eld.�

7KH�FRUUHVSRQGLQJ�GLVSODFHPHQW�LV�DOVR�JUHDWHU��,Q�WKH�LQL�

tial�stage�of�the�explosion�of�the�sports�charge,�the�yin�de��

FLHQF��RI�WKH�VSHHG�RI�WKH�FKDUJH��WKH�WHPSHUDWXUH�FHQWHU�RI�

the�explosion�temperature��eld�moves�faster�in�the�positive�

GLUHFWLRQ�RI�WKH�VSHHG�RI�WKH�FKDUJH��DQG�LWV�GLVSODFHPHQW�

LQFUHDVHV�DSSUR[LPDWHO�� OLQHDUO��DW� WKLV�VWDJH���V�WKH�H[�

SORVLRQ�WLPH�SURJUHVVHV��WKH�H[SORVLRQ�WHPSHUDWXUH� ILHOG�

JUDGXDOO��VSUHDGV�RXWZDUG��WKH�FHQWHU�RI�WKH�WHPSHUDWXUH�

�eld’s�moving�speed�gradually�decreases,�and�the�increase�

LQ�LWV�GLVSODFHPHQW�DOVR�VORZV�GRZQ��7KH�LPSDFW�JUDGXDOO��

GLPLQLVKHV�DQG�HYHQWXDOO��DSSURDFKHV�]HUR�

����&RPSDULVR��RI�7HPSHUDWXUH�3HDNV� L��6WDWLF�
D�G����DPLF�(�SORVLR��7HPSHUDWXUH�)LHOG

,Q�RUGHU�WR�VWXG��WKH�LPSDFW�RI�WKH�FKDUJLQJ�VSHHG�RQ�WKH�

explosion�temperature��eld,�the�peak�temperature�of� the�

H[SORVLRQ� WHPSHUDWXUH� ILHOG�ZDV�TXDQWLWDWLYHO��H[WUDFWHG�

EDVHG�RQ�WKH�DERYH�VLPXODWLRQ�GDWD��&XUYHG�VXUIDFH� WR�

DQDO�]H�WKH�FKDQJH�UXOH�RI�WHPSHUDWXUH�ZLWK�WKH�VSHHG�RI�

FKDUJH��DV�VKRZQ�LQ�)LJ���EHORZ�

�D����OL�H�H�SORVLR��WHPSHUDWXUH

�E�����OL�H�H�SORVLR��WHPSHUDWXUH
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�F������OL�H�H�SORVLR��WHPSHUDWXUH

)L�XUH����Different�azimuth�temperature��eld�temperature�
SHDN�DWWHQXDWLRQ�VXUIDFH

)URP��D��LQ�)LJ���DERYH��LW�FDQ�EH�VHHQ�WKDW�DV�WKH�VSHHG�

RI�WKH�FKDUJH�LQFUHDVHV��WKH�H[SORVLRQ�WHPSHUDWXUH�RQ�WKH����

OLQH�LQFUHDVHV��EXW�WKH�WHPSHUDWXUH�FKDQJH�LV�QRW�XQLIRUP��

7KH�PDLQ�WUHQG�LV�WKDW� WKH�WHPSHUDWXUH�QHDU�WKH�H[SORVLRQ�

FHQWHU�ULVHV�7KH�DPSOLWXGH� LV� ODUJH�� DQG�WKH� WHPSHUDWXUH�

ULVH�LQ�WKH�DUHD�IDU�IURP�WKH�H[SORVLRQ�FHQWHU�LV�VPDOO���V�

VKRZQ�LQ�WKH�VSLNH�ULVH�DUHD�LQ�WKH�)LJ����FRPELQHG�ZLWK�

speci�c�data�for�analysis,�when�the�speed�of�sports�charging�

LQFUHDVHV�IURP�WR��WKH�VKRFN�ZDYH�DW�WKH�PHDVXUHPHQW�SRLQW�

RI��P��P�7KH�SHDN�JURZWK�UDWHV�DUH�������������������������

������DQG�WKH�RYHUDOO�JURZWK�WUHQG�VKRZV�D�GHFUHDVLQJ�ODZ�

7KH�LPSDFW�RI�WKH�VSHHG�RI�WKH�FKDUJH�RQ�WKH�H[SORVLRQ�

WHPSHUDWXUH�ILHOG�LV�YHU��ODUJH��DQG�DFFRUGLQJ�WR�WKH�DERYH�

DQDO�VLV��WKH�WHPSHUDWXUH�JHQHUDWHG�E��WKH�H[SORVLRQ�LQ�WKH�

SRVLWLYH�GLUHFWLRQ�RI�WKH�VSHHG�RI�WKH�FKDUJH�ZLOO� LQFUHDVH��

�FFRUGLQJ�WR�WKH�ODZ�RI�FRQVHUYDWLRQ�RI�HQHUJ��� WKH�H[SOR�

VLRQ�WHPSHUDWXUH�LQ�RWKHU�GLUHFWLRQV�LW�PXVW�DOVR�EH�DIIHFWHG�

E��WKH�VSHHG�RI�WKH�PRYHPHQW�RI�WKH�FKDUJH���QDO�VLV�RI�WKH�

SHDN�VXUIDFH�RI�WKH�H[SORVLRQ�WHPSHUDWXUH�RQ�WKH�����VXU�

YH��OLQH�LQ��E��LQ�)LJ���DERYH��LW�FDQ�EH�IRXQG�WKDW�ZKHQ�WKH�

PHDVXUHPHQW�SRLQW�LV�����LQ�WKH�SRVLWLYH�GLUHFWLRQ�IURP�WKH�

PRYHPHQW�VSHHG�RI�WKH�FKDUJH�� WKH�WHPSHUDWXUH�SHDN�KDV�D�

VPDOOHU�DPSOLWXGH�DV�WKH�FKDUJH�VSHHG�LQFUHDVHV��,Q�WKH�UDQJH�

RI��P��P��WKH�PD[LPXP�DWWHQXDWLRQ�UDWH�RI�WKH�WHPSHUDWXUH�

SHDN�DW�WKH�VDPH�PHDVXULQJ�SRLQW�GLVWDQFH�LV�������DQG�WKH�

PLQLPXP�DWWHQXDWLRQ�UDWH�LV���������)URP�WKH�DQDO�VLV�RI�WKH�

SHDN�VXUIDFH�RI�WKH�H[SORVLRQ�WHPSHUDWXUH�RQ�WKH������VXUYH��

OLQH�LQ��F��LQ�)LJ���DERYH��LW�FDQ�EH�VHHQ�WKDW�ZKHQ�WKH�DQJOH�

EHWZHHQ�WKH�SRVLWLYH�GLUHFWLRQ�RI�WKH�PHDVXUHPHQW�SRLQW�DQG�

WKH�PRYHPHQW�VSHHG�RI�WKH�FKDUJH�H[FHHGV������WKH�H[SOR�

VLRQ�WHPSHUDWXUH�QR�ORQJHU�PRYHV�ZLWK�WKH�FKDUJH�7KH�LQ�

FUHDVH�LQ�VSHHG�LQFUHDVHV��EXW�GHFUHDVHV�ZLWK�WKH�LQFUHDVH�RI�

WKH�FKDUJLQJ�PRYHPHQW�VSHHG��DQG�WKH�JUHDWHU�WKH�FKDUJLQJ�

PRYHPHQW�VSHHG��WKH�IDVWHU�WKH�WHPSHUDWXUH�SHDN�DWWHQXDWLRQ�

UDWH�� WKH�PD[LPXP�DWWHQXDWLRQ�UDWH�RI�WKH�WHPSHUDWXUH�SHDN�

DW�WKH�VDPH�PHDVXULQJ�SRLQW�GLVWDQFH�ZLWKLQ�WKH�UDQJH�RI��P�

�P�LV�������DQG�WKH�PLQLPXP�GHFD��UDWH�LV��������QG�WKH�

PD[LPXP�DWWHQXDWLRQ�UDWH�DQG�WKH�PLQLPXP�DWWHQXDWLRQ�UDWH�

ERWK�DSSHDU�ZKHQ�WKH�FKDUJH�PRYHPHQW�VSHHG�LV�Y ����P�

V��ZKLFK�DFFRUGV�ZLWK�WKH�DWWHQXDWLRQ�ODZ�RI�WKH�H[SORVLRQ�

temperature��eld�temperature.

,Q�RUGHU�WR�DQDO�]H�WKH�SHDN�WHPSHUDWXUH�GHFD��ODZ�RI�

H[SORVLRQ�WHPSHUDWXUH�DW�GLIIHUHQW�PHDVXULQJ�SRLQWV�XQGHU�

GLIIHUHQW�FKDUJLQJ�PRWLRQ�VSHHGV� �P�V=v � ���P�V=v ��

���P�V=v � ����P�V=v WKH�WHPSHUDWXUH�SHDNV�DW�HDFK�
PHDVXUHPHQW�SRLQW�DUH�H[WUDFWHG�DQG�GUDZQ�LQWR�D�WKUHH�GL�

PHQVLRQDO�VXUIDFH�DV�VKRZQ�LQ�)LJ���EHORZ�

�D��P�V�H�SORVLR��WHPSHUDWXUH�VXUIDFH

�E����P�V�H�SORVLR��WHPSHUDWXUH�VXUIDFH

�F����P�V�H�SORVLR��WHPSHUDWXUH�VXUIDFH
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�G�����P�V�H�SORVLR��WHPSHUDWXUH�VXUIDFH

)L�XUH����6KRFN�ZDYH�SUHVVXUH�SHDN�VXUIDFH�DW�GLIIHUHQW�
PHDVXULQJ�SRLQWV�XQGHU�GLIIHUHQW�ORDGLQJ�VSHHGV

&RQWUDVW�DQDO�VLV�RI��D���E���F��DQG��G��LQ�)LJ���DERYH��

6LQFH� WKH�QXPHULFDO�VLPXODWLRQ�LV�SHUIRUPHG� LQ�DQ�LGHDO�

HQYLURQPHQW�� WKH�WHPSHUDWXUH�HYROXWLRQ�RI�WKH�VWDWLF�H[�

plosion�temperature��eld�is�in�the� form�of�a�sphere.�The�

RXWHU�GLIIXVLRQ�SURSDJDWHV��VR�WKH�SHDN�WHPSHUDWXUH�RI�WKH�

explosion�temperature��eld�at�the�same�distance�from�the�

H[SORVLRQ�FHQWHU�LV�HTXDO�� WKDW� LV��WKH�WHPSHUDWXUH�RI�WKH�

H[SORVLRQ�WHPSHUDWXUH� ILHOG�LV�XQLIRUPO��GLVWULEXWHG� LQ�

VSDFH��DV�VKRZQ� LQ��D�� LVRWKHUP�RI�)LJ����RZHYHU��ZLWK�

WKH�LQFUHDVH�RI�WKH�FKDUJH�PRYHPHQW�VSHHG��WKH�SHDN�WHP�

perature�of�the�explosion�temperature��eld�at�different�az�

LPXWK�PHDVXUHPHQW�SRLQWV�JUDGXDOO��GLIIHUHQWLDWHV��ZKLFK�

is�mainly�re�ected�in�the�temperature�rise�region.�As�the�

FKDUJH�PRYHPHQW� VSHHG�LQFUHDVHV�� WKH�WHPSHUDWXUH� ULVH�

DOVR� LQFUHDVHV��,Q�WKH� VDPH�ZD��� LQ�WKH�UHJLRQ�ZKHUH�WKH�

WHPSHUDWXUH�GURSV�� WKH�JUHDWHU� WKH�VSHHG�RI�PRYHPHQW�RI�

WKH�FKDUJH�� WKH�JUHDWHU�WKH�PDJQLWXGH�RI�WKH�WHPSHUDWXUH�

GURS��)RU�H[DPSOH��:KHQ�FKDUJLQJ�VSHHG� LQFUHDVHV�IURP�

� �Y P �= � WR� ���� �Y P �= �� WKH�PD[LPXP�WHPSHUD�
WXUH�LQFUHDVH�SHDNV�DUH�����������P�V������������P�

V�������������P�V���DQG�WKH�PD[LPXP�DWWHQXDWLRQ�UDQJ�

HV�DUH�����������P�V������������P�V�������������P�

V��� DQG� WKH�PD[LPXP�LQFUHDVH� UDQJHV�DSSHDU�RQ�WKH� OLQH�

����WR� WKH�SRVLWLYH�GLUHFWLRQ�RI� WKH�FKDUJLQJ�PRYHPHQW�

VSHHG��DQG�WKH�PD[LPXP�DWWHQXDWLRQ�UDQJHV�DOO�RQ�D�PHD�

VXULQJ�OLQH������WR�WKH�SRVLWLYH�GLUHFWLRQ�RI�WKH�FKDUJLQJ�

PRYHPHQW� VSHHG���QG�DFFRUGLQJ�WR� WKH�DERYH�DQDO�VLV��

the�temperature�of�the�explosion�temperature��eld�will�be�

WHPSHUDWXUH�SRROHG�LQ�WKH�GLUHFWLRQ�RI�����WR�IRUP�D�ORFDO�

KLJK� WHPSHUDWXUH�DUHD��DV� VKRZQ� LQ�)LJ���E���F��DQG�G��

DW�WKH�D]LPXWK�RI�WKH�PHDVXUHPHQW�SRLQW�DW�����WKH�VKDUS�

FRUQHU�DUHD�IRUPHG��7KHUHIRUH��WKH�WHPSHUDWXUH�RI�WKH�WHP�

perature��eld�during�the�dynamic�explosion�process�is�not�

XQLIRUPO��GLVWULEXWHG�LQ�VSDFH��DQG�WKHUH�LV�D�JUHDW�GLIIHU�

HQFH�LQ�WKH�WHPSHUDWXUH�LVREDULF�VXUIDFH�

����(VWDEOLVKL���WKH�&RUUHODWLR��)X�FWLR��RI�7HP�
SHUDWXUH�3HDNV�L��6WDWLF�D�G����DPLF�(�SORVLR��
7HPSHUDWXUH�)LHOGV

,Q� VLPSOH� WHUPV�� WKH�SURFHVV�RI�G�QDPLF�H[SORVLRQ� LV�

WR�DGG�D�PRYHPHQW�VSHHG� WR�WKH�FKDUJH�RQ�WKH�EDVLV�RI�

WKH� VWDWLF�FKDUJH��VR�WKDW�WKH�FKDUJH�H[SORGHV�GXULQJ�WKH�

PRYHPHQW��EXW�EHFDXVH�WKH�VSHHG�RI�WKH�FKDUJH�ZLOO�DIIHFW�

WKH�WHPSHUDWXUH�GLVWULEXWLRQ�RI� WKH�H[SORVLRQ�WHPSHUDWXUH�

�eld,�When�analyzing�the�temperature�of�the�dynamic�ex�

plosion�temperature��eld,�you�can��rst�use�the�temperature�

distribution�of�the�static�explosion�temperature��eld�as�the�

EDVLV��DQG�WKHQ�FRQVLGHU�WKH�LPSDFW�RI�WKH�FKDUJH�PRWLRQ�

VSHHG�RQ�WKH�WHPSHUDWXUH�GLVWULEXWLRQ�RI�WKH�G�QDPLF�H[�

plosion�temperature��eld.�The�in�uence�factor�can�be�used�

WR�REWDLQ�WKH�IXQFWLRQDO�UHODWLRQVKLS�EHWZHHQ�WKH�WHPSHUD�

ture�distribution�of�the�static�explosion�temperature��eld�

DQG�WKH�WHPSHUDWXUH�GLVWULEXWLRQ�RI�WKH�G�QDPLF�H[SORVLRQ�

temperature��eld.

�FFRUGLQJ� WR� WKH�FRQYHQWLRQDO�FDOFXODWLRQ�PHWKRG��

XVXDOO�� WKH� WHPSHUDWXUH�SHDN�DW� WKH�G�QDPLF�H[SORVLRQ�

PHDVXUHPHQW�SRLQW� LV� VXEWUDFWHG� IURP� WKH� WHPSHUDWXUH�

SHDN�DW� WKH�VWDWLF�H[SORVLRQ�PHDVXUHPHQW�SRLQW��DQG�WKHQ�

WKH�SULQFLSOH�RI�FRQWUROOLQJ�D�VLQJOH�YDULDEOH�LV�XVHG�WR�DS�

SO��D�UHJUHVVLRQ�DQDO�VLV�PHWKRG� WR�HDFK�IDFWRU�DIIHFWLQJ�

WKH�WHPSHUDWXUH�SHDN�RI�WKH�G�QDPLF�H[SORVLRQ�WHPSHUD�

ture��eld�0btain�the�functional�relationship.�The�function�

UHODWLRQVKLS�RI� WKH� WRWDO� VWDWLF�DQG�G�QDPLF�H[SORVLRQ�

temperature��eld�temperature�peak�correlation�calculation�

LV�REWDLQHG�E��FRPELQLQJ� WKH�IXQFWLRQDO�UHODWLRQVKLSV�RI�

multiple�in�uencing�factors.�However,�the�above�method�

FRQVLGHUV�RQH�SDUDPHWHU�DQG�XVHV� WKH� VWDWLF�H[SORVLRQ�

HDFK�WLPH��7KH�GLIIHUHQFH�EHWZHHQ�WKH�GDWD�DQG�G�QDPLF�

H[SORVLRQ�GDWD��VR�WKH�DEVROXWH�HUURU�ZLOO� LQFUHDVH�LQ�WKH�

calculation�process,�so�that�the��nal�result�will�have�great�

XQFHUWDLQW��� ,Q�RUGHU� WR�UHGXFH� WKH�HUURU�FDXVHG�E�� WKH�

DERYH��WKLV�SDSHU�XVHV�WKH�FDOFXODWLRQ�RI�UHODWLYH�HUURU�7KH�

PHWKRG�WR�UHSODFH�WKH�DEVROXWH�HUURU�LV�DV�IROORZV����

GR�J ML�J

ML�J

7 7
�

7

−
= � ���

In�the�above�formula,�Y�is�the�relative�error�in�uencing�

IDFWRU�7GRQJ�LV�WKH�WHPSHUDWXUH�SHDN�RI�WKH�G�QDPLF�H[SOR�

sion�temperature��eld,�TMLQJ�LV�WKH�WHPSHUDWXUH�SHDN�RI�WKH�

static�explosion�temperature��eld,�and�uses�the�difference�

EHWZHHQ�WKHP�WR�GLYLGH�E��WKH�WHPSHUDWXUH�SHDN�RI�WKH�G��

namic�explosion�temperature��eld�to�convert�the�absolute�

HUURU�LQWR�UHODWLYH�HUURU�

'2,��KWWSV���GRL�RUJ����������IUDH�Y�L������
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�IWHU�REWDLQLQJ�WKH�UHODWLYH�HUURU����WKH�PHWKRG�RI�FRQ�

WUROOLQJ�D�VLQJOH�YDULDEOH�LV�XVHG�WR�FDOFXODWH�WKH�HIIHFW�RI�

WKH�GLVWDQFH�G�DW�GLIIHUHQW�PHDVXULQJ�SRLQWV�RQ�WKH�UHODWLYH�

HUURU�IDFWRU���XQGHU�WKH�FRQGLWLRQ�WKDW�WKH�PHDVXULQJ�SRLQW�

DQJOH�DQG� WKH�VSHHG�RI�WKH�FKDUJLQJ�PRYHPHQW� UHPDLQ�

FRQVWDQW�� DQG�LW� LV�QDPHG��G��7KH� WHPSHUDWXUH�DQDO�VLV�

RI� WKH�H[SORVLRQ�WHPSHUDWXUH� ILHOG�FDQ�EH�REWDLQHG��7KH�

temperature�distribution�of�the�temperature��eld�in�the�dy�

QDPLF�H[SORVLRQ�VWDWH�QHHGV�WR�EH�GLYLGHG�LQWR�WZR�SDUWV��

7KH� IRUZDUG�GLUHFWLRQ�DUHD�RI� WKH�FKDUJLQJ�VSHHG�LV�SDUW�

DQG� WKH� UHYHUVH�GLUHFWLRQ�DUHD�LV�SDUW���FFRUGLQJ�WR�WKH�

DERYH�FDOFXODWLRQ�PHWKRG��LW�LV�REWDLQHG�DV�IROORZV�)XQF�

WLRQDO�UHODWLRQVKLS�����

� �

� �

������ ������ ������ ����� � ��

������ ������ ������ ������ �� ���
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θ
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6LPLODUO��XQGHU� WKH�FRQGLWLRQ� WKDW� WKH�FKDUJLQJ�PRYH�

PHQW�VSHHG�Y�LV�PDLQWDLQHG�DQG�WKH�PHDVXUHPHQW�SRLQW�

distance�d�is�maintained�constant,�the�in�uence�of�differ�

HQW�PHDVXUHPHQW�SRLQW�DQJOHV�θ �RQ�WKH�UHODWLYH�HUURU�IDF�

WRU���LV�FDOFXODWHG��DQG�LW�LV�QDPHG� �θ ��*HW�WKH�IROORZLQJ�
IXQFWLRQDO�UHODWLRQVKLS�����

�

�

������ ������ ������ � ��
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8VLQJ�WKH�VDPH�PHWKRG�DV�DERYH��ZLWK�WKH�PHDVXUH�

PHQW�SRLQW�GLVWDQFH�G�DQG�WKH�PHDVXUHPHQW�SRLQW�DQJOH�θ �
NHSW�FRQVWDQW��FDOFXODWH� WKH�HIIHFW�RI� WKH�FKDUJLQJ�PRYH�

ment�speed�v�on�the�relative�error�in�uence�factor�Y,�name�

LW�DV��Y��DQG�JHW�WKH�IROORZLQJ�IXQFWLRQDO�UHODWLRQVKLS�����

������ ������ � ��

������ ������ �� ���
Y

Y
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Y

θ

θ
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= 
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6LQFH� WKH�DERYH�FDOFXODWLRQV�DUH�LQGHSHQGHQW�FDOFX�

lations�of�the�functional�relationship�of�each�in�uencing�

IDFWRU�WR�WKH�UHODWLYH�HUURU�IDFWRU����LQ�RUGHU�WR�UHGXFH�WKH�

HUURU�ZKHQ�LQWHJUDWLQJ�WKH�WKUHH� LQIOXHQFLQJ� IDFWRU�IXQF�

WLRQV��WKH�WKUHH�IXQFWLRQV�QHHG�WR�EH�DGGHG�WRJHWKHU����QG�

WKHQ�RSHQ�WKH�VTXDUH�URRW��WKH�FDOFXODWLRQ�LV�DV�VKRZQ� LQ�

����

� � ��GR�J ML�J GR�J
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%��FRQYHUWLQJ�WKH�DERYH� IXQFWLRQDO�UHODWLRQV��D�VWDWLF�

and�dynamic�explosion�temperature��eld�correlation�func�

WLRQ�PRGHO�FDQ�EH�REWDLQHG��DV�VKRZQ�LQ�����DQG�����

�

GR�J

ML�J

7
7

�
=

+
� ���
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,Q�RUGHU�WR�YHULI��WKH�DFFXUDF��RI�WKH�IXQFWLRQDO� UHOD�

WLRQVKLS�WR�WKH�VWDWLF�DQG�G�QDPLF�H[SORVLRQ�WHPSHUDWXUH�

�eld�temperature�peak��tting�accuracy,�the�above�9.53kg�

static�explosion�temperature��eld�temperature�peak�tem�

SHUDWXUH�VLPXODWLRQ�GDWD�ZDV�VXEVWLWXWHG�LQWR�WKH�DERYH�

IRUPXOD�WR�FDOFXODWH�WKH�WHPSHUDWXUH�SHDN��P�EHIRUH� WKH�

G�QDPLF�H[SORVLRQ�WHPSHUDWXUH�ILHOG�WHPSHUDWXUH�DV�IRO�

ORZV��V�VKRZQ�LQ�7DEOH���

7DEOH��������NJ717� ���P � VY = FRUUHODWLRQ�IXQFWLRQ�

WR�FDOFXODWH�WKH�G�QDPLF�H[SORVLRQ�WHPSHUDWXUH�SHDN�WDEOH

0HDVXULQJ�SRLQW�GLVWDQFH
0HDVXULQJ�SRLQW�DQJOH

�P �P �P �P �P

�� ������� ������� ������ ������ ������

��� ������� ������� ������ ������ ������

��� ������� ������� ������ ������ ������

��� ������� ������ ������ ������ ������

���� ������� ������ ������ ������ ������

���� ������� ������ ������ ������ ������

���� ������ ������ ������ ������ ������

�FFRUGLQJ�WR�WKH�FDOFXODWLRQ� UHVXOWV�LQ�7DEOH���DERYH��

the�peak�value�of�the�dynamic�explosion�temperature��eld�

WHPSHUDWXUH�FDOFXODWHG�XVLQJ� WKLV�IXQFWLRQ� UHODWLRQVKLS�

LV�YHU��FORVH�WR�WKH�DFWXDO�VLPXODWLRQ�SHDN�YDOXH��DQG�WKH�

WHPSHUDWXUH�GLVWULEXWLRQ�DQG�DWWHQXDWLRQ�WUHQG�RI�WKH�WHP�

perature��eld�are�also�very�close.�By�analyzing�the�above�

GDWD��WKH�PD[LPXP�SHUFHQWDJH�HUURU�EHWZHHQ�WKH�IXQFWLRQ�

FDOFXODWLRQ�UHVXOW� DQG�WKH�DFWXDO�VLPXODWLRQ�GDWD� LV� OHVV�

WKDQ������&RQVLGHULQJ�WKH�HUURUV�LQ�WKH�PRGHO�VLPXODWLRQ�

SURFHVV�DQG�WKH�V�VWHP�HUURUV�LQ�WKH�IXQFWLRQ�FDOFXODWLRQ�

SURFHVV��WKH�IXQFWLRQDO�UHODWLRQVKLS�FDQ�EH�EHWWHU�,W�FDQ�EH�

XVHG�LQ�WKH�FDOFXODWLRQ�RI�WKH�VWDWLF�DQG�G�QDPLF�H[SORVLRQ�

WHPSHUDWXUH�ILHOG�WHPSHUDWXUH��ZKLFK�FDQ�PHHW�WKH�HUURU�

DFFXUDF��UHTXLUHG�E��WKH�DFWXDO�WHVW�

���&R�FOXVLR�

,Q�WKLV�SDSHU��E��XVLQJ��872'�1�VRIWZDUH�WR�VLPXODWH�WKH�

WHPSHUDWXUH�RI�WKH�H[SORVLRQ�WHPSHUDWXUH�ILHOG�DW�GLIIHUHQW�

FKDUJH�PRYHPHQW�VSHHGV��WR�REWDLQ�WHPSHUDWXUH�GDWD�DW�GLI�

IHUHQW�GLVWDQFHV�IURP�WKH�FHQWHU�RI�WKH�H[SORVLRQ��DQG�WR�DQD�

lyze�the�temperature��eld�evolution�cloud�map,�temperature�

WLPH�KLVWRU��FXUYH�DQG�WHPSHUDWXUH�SHDN�VXUIDFH�JHW�

'2,��KWWSV���GRL�RUJ����������IUDH�Y�L������
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���7KHUH� LV�D� ODUJH�GLIIHUHQFH�LQ� WKH� WHPSHUDWXUH�GLV�

WULEXWLRQ�RI�WKH�VWDWLF�DQG�G�QDPLF�H[SORVLRQ�WHPSHUDWXUH�

ILHOG���Q�DQDO�VLV�RI�WKH�HYROXWLRQDU��FORXG�PDS�RI�WKH�

static�and�dynamic�explosion�temperature��eld�shows�that�

the�static�explosion�temperature��eld�presents�a�uniform�

VSKHUH�DQG�LWV�LVRWKHUP�LV�GLVWULEXWHG�LQ�D�FLUFOH��ZKLOH�WKH�

G�QDPLF�H[SORVLRQ�LV�DIIHFWHG�E��WKH�VSHHG�RI�WKH�FKDUJH��

the�temperature��eld�shows�an�ellipsoidal�distribution,�so�

LWV�WKH�LVRWKHUPV�DUH�GLVWULEXWHG�LQ�DQ�RYDO�VKDSH�

(2)The�temperature�of�the�explosion�temperature��eld�

FKDQJHV�ZLWK�WKH�VSHHG�RI�WKH�FKDUJH��,Q�WKH�G�QDPLF�H[�

SORVLRQ��ZLWK�WKH�LQFUHDVH�RI�WKH�FKDUJH�PRYHPHQW�VSHHG��

WKH�H[SORVLRQ�WHPSHUDWXUH�PLJUDWHV�WR�WKH�SRVLWLYH�GLUHF�

WLRQ�RI� WKH�FKDUJH�PRYHPHQW�VSHHG��VR�WKDW� WKH�WHPSHUD�

WXUH�LQ�WKH�SRVLWLYH�GLUHFWLRQ�FRQWLQXRXVO��LQFUHDVHV��ZKLOH�

WKH� WHPSHUDWXUH� LQ� WKH�RSSRVLWH�GLUHFWLRQ�FRQWLQXRXVO��

GHFUHDVHV���QG�WKH�WHPSHUDWXUH�SHDN�UHODWLYH�GHFD��UDWH�LV�

IDVWHU�LQ�WKH�IRUZDUG�GLUHFWLRQ��ZKLOH�WKH�WHPSHUDWXUH�SHDN�

UHODWLYH�GHFD��UDWH�LV�VORZHU�LQ�WKH�UHYHUVH�GLUHFWLRQ�

����7KHUH�LV�D�]RQLQJ�SKHQRPHQRQ�LQ�WKH�SHDN�WHPSHUD�

WXUH�FKDQJH�RI� WKH�G�QDPLF�H[SORVLRQ�WHPSHUDWXUH�ILHOG��

ZKLFK�LV�JUHDWO��DIIHFWHG�E��WKH�DQJOH�RI�WKH�PHDVXUHPHQW�

point.�The�speci�c�performance�is:�in�the�range�of�0°�-90°�

ZLWK� WKH�SRVLWLYH�GLUHFWLRQ�RI� WKH�FKDUJH�PRWLRQ�VSHHG��

WKH�FKDUJH�VSHHG�KDV�D�SRVLWLYH�FRUUHODWLRQ�ZLWK� WKH�SHDN�

WHPSHUDWXUH� LQFUHDVH�RI� WKH� H[SORVLYH� WHPSHUDWXUH�� LQ�

WKH�UDQJH�RI�����������ZLWK�WKH�SRVLWLYH�GLUHFWLRQ�RI�WKH�

FKDUJH�PRWLRQ�VSHHG�:LWKLQ�WKH�UDQJH�� WKH�FKDUJH�PRYH�

PHQW�VSHHG�KDV�D�QHJDWLYH�FRUUHODWLRQ�ZLWK�WKH�SHDN�WHP�

SHUDWXUH� LQFUHDVH�RI�WKH�H[SORVLRQ�WHPSHUDWXUH�� DQG�WKH�

GLUHFWLRQ�WKDW�LV�����ZLWK�WKH�FKDUJH�PRYHPHQW�VSHHG�LV�DQ�

interface�between�the�temperature��eld�temperature�rising�

UHJLRQ�DQG�WKH�IDOOLQJ�UHJLRQ�

����,Q�WKH�FDVH�RI�REWDLQLQJ�WKH�WHPSHUDWXUH�SHDN�GDWD�RI�

the�static�and�dynamic�explosion�temperature��eld,�by�con�

sidering�the�in�uencing�factors�that�affect�the�temperature�

of� the�dynamic�explosion�temperature��eld,�a�multivariate�

IXQFWLRQ�UHJUHVVLRQ�DQDO�VLV�LV�XVHG�WR�REWDLQ�WKH�IXQFWLRQDO�

UHODWLRQVKLS�RI� WKH�G�QDPLF�H[SORVLRQ�WHPSHUDWXUH� ILHOG�

WHPSHUDWXUH�FDOFXODWLRQ��7KH�UHODWLRQDO�H[SUHVVLRQ�FDQ�ZHOO�

UHDOL]H�WKH�SHDN�FRUUHODWLRQ�FDOFXODWLRQ�RI�VWDWLF�H[SORVLRQ�

DQG�G�QDPLF�H[SORVLRQ� WHPSHUDWXUH� ILHOG� WHPSHUDWXUH��

which�is�of�great�signi�cance�in�the�actual�explosion�test.

7KH�FRQFOXVLRQV�REWDLQHG�IURP�WKH�DERYH�DQDO�VLV�RI�WKH�

static�and�dynamic�explosion�temperature��eld�temperature�

GDWD�FDQ�SURYLGH�D�WKHRUHWLFDO�DQDO�VLV�EDVLV�IRU�WKH�DFWXDO�

VKRRWLQJ� UDQJH� WHVW�RI� WKH�VWDWLF�DQG�G�QDPLF�H[SORVLRQ�

WHPSHUDWXUH�ILHOG�GLVWULEXWLRQ��DQG�SURYLGH�D�WHVW�SODQ�IRU�

the�explosion�temperature��eld�test�and�the�veri�cation�of�

WKH�PHDVXUHG�WHPSHUDWXUH�ILHOG�GDWD��7KLV�QHZ�LQVSHFWLRQ�

method�is�of�great�signi�cance�in�the�actual�explosion�test.

5HIHUH�FHV

��@�0HQJ�%R��5HVHDUFK�RQ�G�QDPLF� H[SORVLRQ� VKRFN�

ZDYH�WHVW�DQG�NH��WHFKQRORJ���'@��1RUWK�8QLYHUVLW��

RI�&KLQD�������

��@�:DQJ�-LH��5HVHDUFK�RQ�WKH�7HVWLQJ�DQG�(YDOXDWLRQ�

0HWKRG�RI�WKH�'DPDJH�3RZHU�RI�D�&ORXG�([SORVLRQ��'@��

1DQMLQJ�8QLYHUVLW��RI�6FLHQFH�DQG�7HFKQRORJ��������

��@�;LQJ�/L��5HVHDUFK�RQ�VWRUDJH�WHPSHUDWXUH�PHDVXUH�

PHQW� WHFKQRORJ�� RI�H[SORVLRQ� WHPSHUDWXUH� ILHOG�

EDVHG�RQ�WKHUPRFRXSOH��������1DQMLQJ�8QLYHUVLW��RI�

6FLHQFH�DQG�7HFKQRORJ��

[4]�Tian�Peipei�et�al.�Temperature��eld�test�of�tempera�

WXUH�DQG�SUHVVXUH�ERPE�H[SORVLRQ�EDVHG�RQ�LQIUDUHG�

FDPHUD��,QIUDUHG�7HFKQRORJ������������ ����������

����

��@�:X�0HQJ��5HVHDUFK�RQ�QXPHULFDO�VLPXODWLRQ�RI�WKHU�

PDO�HIIHFWV�RI�DHULDO�H[SORVLRQ�DQG� WKHUPDO�GDPDJH�

DVVHVVPHQW��'@��1DQMLQJ�8QLYHUVLW��RI�6FLHQFH�DQG�

7HFKQRORJ��������

��@�=KDQJ�5XOLQ��&KHQJ�;XGRQJ��=KDQJ��DQPHL�� -LD�

-XDQMXDQ��1XPHULFDO� VLPXODWLRQ� H[SHULPHQWDO� UH�

VHDUFK�RQ�WKH�DFWLRQ�RI�DLUERUQH�VKRFN�ZDYH��-@��([�

SHULPHQWDO�7HFKQRORJ��DQG�0DQDJHPHQW�����������

��������������

��@�&KHQJ��XWHQJ��6LPXODWLRQ�DQG�([SHULPHQWDO�6WXG��

RI�([SORVLYH�6KRFN�:DYH�RI�:DUP�3UHVVXUH�([SOR�

VLYH�LQ�'LIIHUHQW�(QYLURQPHQWV��'@��1DQMLQJ�8QLYHU�

VLW��RI�6FLHQFH�DQG�7HFKQRORJ��������

��@�-LDQJ��DL�DQ��/L�=KLURQJ��=KDQJ��XOHL��6X�-LDQMXQ�

6WXG��RQ�WKH�FKDUDFWHULVWLFV�RI�DLUERUQH�VKRFN�ZDYH�

RI�VSRUWV�FKDUJHV��-@� �&KLQHVH�-RXUQDO�RI��LJK�3UHV�

VXUH�3K�VLFV������������������������

��@�;XH�)HQJ�HW� DO��6LPXODWLRQ�DQDO�VLV�RI�H[SORVLYH�

VKRFN� UHVSRQVH�RI�S�URWHFKQLF�SURGXFWV�EDVHG�RQ�

�872'�1��0LVVLOH�DQG�6SDFH�9HKLFOH�7HFKQRORJ���

����������

���@�;XH�)HQJ��=KDQJ�*DQJ��:DQJ�)HL���DQ�0LQJ���DQJ�

=H�X��6LPXODWLRQ��QDO�VLV�RI�([SORVLYH�5HVSRQVH�RI�

([SORVLYH�'HYLFH�%DVHG�RQ��872'�1��-@��0LVVLOHV�

DQG�6SDFH�9HKLFOHV���������������������

���@�:X�6DL��=KDR�-XQKDL��=KDQJ�'RQJIDQJ��:DQJ�-XDQ��

1XPHULFDO�DQDO�VLV�RI�H[SORVLRQ�VKRFN�ZDYHV�LQ�IUHH�

DLU��-@��(QJLQHHULQJ�%ODVWLQJ�����������������������

���@��DR�&KHQJEDR��:DQJ��RQJOLDQJ��3X�;LIHQJ��6KRX�

/LHIHQJ��:DQJ�=KLKXDQ��1XPHULFDO� VLPXODWLRQ�RI�

JURXQG�UHIOHFWLRQ�RI�VWURQJ�H[SORVLRQ�VKRFN�ZDYHV�LQ�

WKH�DLU��-���2/@��([SORVLRQ�DQG�6KRFN�����������������@�

���@�&KHQ�/RQJPLQJ��/L�=KLELQ�DQG�&KHQ�5RQJ��6WXG��

RQ�6KRFN�:DYH�&KDUDFWHULVWLFV�RI�'�QDPLF�%XUVW�RI�

&KDUJHV��([SORVLRQ�DQG�6KRFN��SDJH������
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KWWSV���RMV�ELOSXEOLVKLQJ�FRP�LQGH[�SKS�IUDH

�57�&/(

6LPXODWLR��RI�7HPSHUDWXUH�(IIHFWV�R��&R�FUHWH�5HVLGXDO�6WUH��WK�RI�

WKH�6ODE�&ROXP��&R��HFWLR�V��

�H�FKH��0D���

'HSDUWPHQW�RI�&LYLO�DQG�(QYLURQPHQWDO�(QJLQHHULQJ�DQG�&RQVWUXFWLRQ��8QLYHUVLW��RI�1HYDGD��/DV�9HJDV�������6��0DU��
ODQG�3DUNZD���/DV�9HJDV��19��������86���

�57,&/(�,1)2 �%675�&7

�UWLFOH�KL�WRU�

5HFHLYHG�����2FWREHU�����

5HYLVHG�����2FWREHU�����

�FFHSWHG�����2FWREHU�����

3XEOLVKHG�2QOLQH�����2FWREHU�������

)LQLWH�HOHPHQW�VLPXODWLRQV�ZHUH�FRQGXFWHG�WR�H[SORUH�WKH�HIIHFWV�RI�KLJK�

WHPSHUDWXUHV�RQ�WKH�ORDGLQJ�FDSDFLW��RI�VODE�FROXPQ�FRQQHFWLRQ�IRU�WKH�

concrete��at-plate�structures�by�the��nite�element�analysis�software�AB�

�486��7KH�VWUXFWXUH�XVHG� IRU�WKH�VLPXODWLRQ�LV�D�VODE�ZKLFK�WKLFNQHVV�

LV�����PP�ZLWK�D�����PP�VTXDUH�FROXPQ�LQ�WKH�PLGGOH�RI�VODE��WKH�FRO�

XPQ�KHLJKW�LV����PP��7KH�VL]H�RI�WKLV� VODE� LV�WKH�VDPH�DV�H[SHULPHQWV�

FRQGXFWHG�E��SUHYLRXV�SDSHU��@��%DVHG�RQ�WKH�UHVXOWV�RI�VLPXODWLRQ��WKH�

SXQFKLQJ�FDSDFLW��RI�WKLV�VWUXFWXUH�QRW�H[SHULHQFHG�KLJK�WHPSHUDWXUH�FDQ�

EH�SUHGLFWHG�ZLWK�YHU��JRRG�DFFXUDF���%XW�WKH�UHVXOW�IURP�VLPXODWLRQV�XQ�

GHUHVWLPDWHG�WKH�ORDGLQJ�FDSDFLW��RI�WKH�VWUXFWXUH�DIWHU�LW�KDV�EHHQ�FRROHG�

by�around�10%.�This�phenomenon�is�a�little�bit�con�icts�with�the�known�

H[SHULPHQWDO�UHVXOWV��KRZHYHU��LW�FDQ�EH�DGMXVWHG�E��PRGLI��WKH�PDWHULDO�

SDUDPHWHUV�EXLOW�LQ�WKH�VRIWZDUH��7KLV�DUWLFOH�LV�IRFXV�RQ�KRZ�WR�EHVW�VLP�
XODWH� WKH�FRQFUHWH�EHKDYLRU�IRU�ERWK�OLQHDU�DQG�QRQOLQHDU�SDUW�XQGHU� WKH�

URRP�WHPSHUDWXUH�DQG�FRROLQJ�DIWHU�H[SHULHQFH�D�YHU��KLJK�WHPSHUDWXUH�

.H��RUG��

7HPSHUDWXUH�HIIHFWV

5HVLGXDO�VWUHQJWK�RI�FRQFUHWH

1RQ�OLQHDU�EHKDYLRU�RI�FRQFUHWH�

��RUUH��R�GL�J��XWKRU�

:H�FKH��0D�

Male,�born�July�1992,�is�a�Ph.D�student�majoring�in�civil�engineering�concentrate�on�structural�engineering�at�UNLV;

��PDLO��PD���X�OY��HYDGD�HGX��

�����WURGXFWLR��

5
HLQIRUFHG�FRQFUHWH�IODW� VODE�LV�D�FRPPRQO��XVHG�

for�both�of�ce�buildings,�residential�and�parking�

JDUDJHV��ZKLFK�FRQVLVWV�D�XQLIRUP�WKLFNQHVV�VODE�

VXSSRUWHG�GLUHFWO��RQ�WKH�FROXPQV��%��WKLV�ZD��� WKH�FRQ�

VWUXFWLRQ�FRVW�DQG�DUFKLWHFWXUDO�YHUVDWLOLW��ZLOO�EH�YHU��

ORZ��8QH[SHFWHG�ILUH�ZLOO� WKUHDWHQ�WKH�UHOLDELOLW��RI� IODW�

SODWH�VWUXFWXUH�GXH�WR�FRPELQHG�RI�EHQGLQJ�DQG�VKHDU��LW�

ZLOO�LQFUHDVH�WKH�SUREDELOLW��RI�IDLOXUH�RI�VODE�FROXPQ�MRLQW�

DQG�PD��FDXVH�WKH�SURJUHVVLYH�FROODSVH�RI�ZKROH�VWUXFWXUH�

in�the�end.�One��at�slab�parking�garage�collapsed�leads�7�

SHRSOH�GHDG�LQ�WKLV�FDWDVWURSKH�LQ�6ZLW]HUODQG��7KH�UHDVRQ�

of�collapse�is�due�to��re�lasted�for�more�than�90�minutes,�

WKLV�PDNHV�WKH�SXQFKLQJ�FDSDFLW��GHFUHDVH�DW�WKH�VODE�FRO�

XPQ�MRLQW����@��,I�ERWK�WKH�OLQHDU�DQG�QRQOLQHDU�EHKDYLRU�RI�

FRQFUHWH�EHIRUH�DQG�DIWHU�H[SHULHQFHG�KLJK�WHPSHUDWXUH�

FDQ�EH�VLPXODWHG�E��WKH�VRIWZDUH�DFFXUDWHO���LW�FDQ�SUHYHQW�

GLVDVWHU�OLNH�WKLV�DQG�JLYH�VXJJHVWLRQ�DERXW�WKH�SUREDELOLW��

RI�VWUXFWXUDO�IDLOXUH��

����HDW�7UD�VIHU���DO�VLV�

7KH�DXWKRU�XVLQJ��%�486�WR�VLPXODWH� WKH�EHKDYLRU�RI�

WKLV�VWUXFWXUH�GXULQJ�WKH�KHDWLQJ�DQG�ORDGLQJ�SURFHVV�EH�

FDXVH�WKLV�VRIWZDUH�FDQ�VLPXODWH�YHU��ZHOO� LQ�PDQ��DUHDV�

VXFK�DV��G�QDPLFV�� VWDWLF� ORDGLQJ�� WHPSHUDWXUH�DQG�VR�

RQ����@��7KH�VTXDUH�VODE�VKRZQ�LQ�)LJXUH���LV�WKH�VWUXFWXUH�

VLPXODWHG�E���%�486�� WKH�PRGHO�XVLQJ�HOHPHQW� W�SH�
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&�'�7��(LJKW�OD�HUV�DUH�GLYLGHG�DORQJ�VODE�GHSWK�VR�WKH�

PHVK�VL]H�ZDV�DSSUR[LPDWHO�������PP��

)L�XUH����3ODQ�YLHZ�RI�H[SHULPHQWDO�VWUXFWXUH

2Q�WKH�RWKHU�KDQG��LQ�RUGHU� WR�PDNH� WKH�PHVK�VL]H�LQ�

DOO� WKUHH�GLUHFWLRQV�DUH�DOPRVW�WKH�VDPH��XVH����PP�VL]H�

PHVK� LQ�ERWK� WZR�KRUL]RQWDO�GLUHFWLRQV��7KHUH�DUH� WZR�

W�SHV�RI�FRQFUHWH� VODE�ZLOO�EH� VLPXODWHG� LQ� WKLV�SDSHU��

*URXS����FRQFUHWH�FRPSUHVVLYH�VWUHQJWK�LV���03D��UHLQ�

IRUFHPHQW�GLVWULEXWLRQ�LV�12���EDUV�#����PP�IRU�WKH�WRS�

PDW�DQG�12���EDUV�#����PP�IRU�WKH�ERWWRP�PDW��*URXS�

%��FRQFUHWH�FRPSUHVVLRQ�VWUHQJWK�LV�����03D��ZLWK�12���

EDUV�#����PP�IRU�WKH�WRS�PDW�DQG�12���EDUV�#���PP�

IRU�WKH�ERWWRP�PDW��VR�WKH�UHLQIRUFHPHQW�UDWLR�DUH����IRU�

*URXS���DQG������IRU�*URXS�%��'XH�WR� WKH�SUHVHQFH�RI�

UHLQIRUFHPHQW�KDV�YHU��IHZ�FRQWULEXWLRQ�WR�WKH�KHDW�WUDQV�

IHU�SURFHVV�RI�D� UHLQIRUFHG�FRQFUHWH� VODE��@�DQG�ERWK�WKH�

WRS�DQG�ERWWRP�UHLQIRUFHPHQW�UDWLR�RI�VODE�ZDV�QRW�KLJK��

WKH�UHLQIRUFHPHQW�EDUV�FRXOG�EH�QHJOHFWHG�IURP� WKH�KHDW�

WUDQVIHU�DQDO�VHV��1HJOHFWLQJ�IUHH�ZDWHU�HYDSRUDWLRQ�LQ�WKH�

KHDWLQJ�SURFHVV�GXH�WR� WKLV�HIIHFW�WR�WKH�UHVXOW�LV�VPDOO�DV�

ZHOO��8VH������NJ�P��as�the�concrete.�Both�speci�c�heat�

DQG�WKHUPDO�FRQGXFWLYLW��GHILQHG�DFFRUGLQJ� WR��6&(��@��

�OO� WKH�WHPSHUDWXUH�GDWD�DUH�DFTXLUHG�E�� WKH�1,�GDWD�DF�

TXLVLWLRQ� V�VWHP�DW�WKH�KHDWHG�VODE�WRS�IDFH�ZDV�DSSOLHG�

DV� WHPSHUDWXUH�ERXQGDU��FRQGLWLRQ� LQ� WKH� VLPXODWLRQV��

Introduce�heat�convection�transfer�coef�cient�in�order� to�

H[SODLQ�WKH�KHDW�WUDQVIHU�EHWZHHQ�WKH�FRQFUHWH�VXUIDFH�DQG�

WKH�DLU���OO�XQKHDWHG�VSHFLPHQ�VXUIDFHV�DUH�DVVLJQHG�ZLWK�

a�heat�convection�transfer�coef�cient�of�20�J/(m˚C)�and�15�

J/(m˚C)�to�compare�the�simulation�results�to�experimental�

UHVXOWV��EHFDXVH�WKHVH�WZR�YDOXHV�DUH�PRVW�FRPPRQO��XVHG�

LQ�KHDW�WUDQVIHU�DQDO�VLV�IRU�FRQFUHWH��)URP�WKH�)LJXUH����D��

and�Figure�2�(b),�greater�heat�convection�transfer�coef��

cient�means�lower�temperature�in�concrete�and�20�J/(m˚C)�

LV�PRUH�VXLWDEOH�IRU�FRQFUHWH�KHDW�WUDQVIHU��,Q�JHQHUDO��WKH�

VLPXODWLRQ�UHVXOWV�SUHGLFW�WKH�WHPSHUDWXUH�RI�FRQFUHWH�VODE�

LV�D�OLWWOH�KLJKHU�WKDQ�WKH�H[SHULPHQW�UHVXOWV��,W�LV�SRVVLEOH�

that�the�concrete�thermal�properties�de�ned�by�ASCE�does�

QRW�FRQVLGHU�WKH�ZDWHU�HYDSRUDWLRQ�HIIHFWV���V�LW�LV�VKRZQ�

LQ� WKH� ILJXUH�� WKH�VLPXODWLRQ� UHVXOWV�KDYH�QRW�D�SODWHDX�

when�the�temperature�attains�to�100˚C�temperature�in�the�

PLGGOH�RI�VODE�DQG�WKLV�WHPSHUDWXUH�LV�ERLOLQJ�WHPSHUDWXUH�

RI�ZDWHU��7KLV�PD�EH�WKH�PDLQ�UHDVRQ�WKDW�WKH�VLPXODWLRQ�

results�overestimated�the�temperature�by�around�53˚C�at�

25�mm�below�slab�heated�face,�55˚C�in�the�middle�of�slab�

and�30˚C�at�bottom�face�with�heat�convection�transfer�co�

ef�cient�of�20�J/(m˚C).�

)L�XUH���D���&RPSDULVRQ�EHWZHHQ�VLPXODWHG�DQG�PHD�
VXUHG�WHPSHUDWXUH�KLVWRU��RI�*URXS��

)L�XUH���E���&RPSDULVRQ�EHWZHHQ�VLPXODWHG�DQG�PHD�
VXUHG�WHPSHUDWXUH�KLVWRU��RI�*URXS�%

'2,��KWWSV���GRL�RUJ����������IUDH�Y�L������
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)LJXUH��� VKRZV�WKH�GHWDLO�RI� WHPSHUDWXUH�GLVWULEXWLRQ�

IRU�WKH�ZKROH�PRGHO�XQGHU�*URXS���KHDWLQJ�SURFHVV���V�

it�is�shown�in�the��gure,�when�the�heated�area�of�slab�top�

IDFH�DWWDLQV�WR�KHV���� ��DW�WKH�TXDUWHU�KHLJKW�WKH�VLPX�

ODWLRQ�WHPSHUDWXUH�H[FHHGV���� ��WKLV�ZLOO�FDXVH�PRUH�

WKDQ�����UHGXFWLRQ�RI�FRQFUHWH�UHVLGXDO�VWUHQJWK�EDVHG�RQ�

�&,������@��'HFUHDVH�RI�SRVW�SXQFKLQJ�UHVLVWDQFH�VKRXOG�

EH�H[SHFWHG�DFFRUGLQJ�WR�UHVXOW�RI�KHDW�WUDQVIHU�DQDO�VLV��

KRZHYHU��ERWK� WKH�H[SHULPHQWDO� DQG�VLPXODWLRQ�UHVXOWV�

FDQ�W�JHW�WKLV�SKHQRPHQRQ�YHU��ZHOO��

���6LPXODWLR��RI�/RDGL���7HVWV

'XH�WR� WKH� V�PPHWU���RQO��RQH�TXDUWHU�RI� VODE�ZLWK�WKH�

FRUUHFW�ERXQGDU��UHVWUDLQWV�ZLOO�EH�VLPXODWHG�LQ�WKLV�SDUW��

XVLQJ�DQ�HTXLYDOHQW�GLVSODFHPHQW� LQVWHDG�RI� ORDG�GULYHQ�

DV�DQDO�VLV�PHWKRG��'�QDPLF�H[SOLFLW� DOJRULWKP�LV�XVHG�

LQ�WKH�ZKROH�SURFHVV��7KH�PHVK�VL]H� LV�WKH�VDPH�DV�KHDW�

WUDQVIHU�DQDO�VLV��5HLQIRUFHPHQW�LQ�WKH�VODE�ZDV�PRGHOHG�

XVLQJ�HPEHGGHG�WUXVV�HOHPHQWV�� WKH�PDWHULDO�SURSHUW��RI�

VWHHO� LV�ELOLQHDU� VWUHVV�VWUDLQ� UHODWLRQVKLS�DQG����VWUDLQ�

KDUGHQLQJ� UDWLR��&RQFUHWH�ZDV�PRGHOHG�XVLQJ�&RQFUHWH�

'DPDJHG�3ODVWLFLW������@��)LYH�LPSRUWDQW�SDUDPHWHUV�XVHG�WR�

de�ne�concrete�material�property�are�determined�by�sug�

JHVWLRQ�RI��3RODN���@��

)L�XUH����3UHGLFWHG�WHPSHUDWXUH�GLVWULEXWLRQ�IRU�JURXS���
VSHFLPHQ�

�����'LODWLRQ�DQJOH�ZDV�GHILQHG�DV���R�� WKLV�SDUDPHWHU�

HIIHFWV�WKH�UHVXOW�D�ORW������(FFHQWULFLW��H� ����������IE��IF��

 �����������YLVFRVLW��SDUDPHWHU�ZDV�WDNHQ�DV�]HUR������.�

 �������7KH�VWUHVV�VWUDLQ�UHODWLRQVKLS�RI�FRQFUHWH�LQ�URRP�

WHPSHUDWXUH�LV�GHWHUPLQHG�DFFRUGLQJ�WR��&,�����FRGH����@��

6WUHVV�VWUDLQ�UHODWLRQVKLS�RI�FRQFUHWH�DIWHU�FRROLQJ�IURP�

GLIIHUHQW�WHPSHUDWXUHV�LV�GHWHUPLQHG�E��WKH�H[SHULPHQWDO�

GDWD�JLYHQ�E��/HH�HW�DO���@��7KH�WHPSHUDWXUH�RI�HDFK�OD�HU�LV�

EDVHG�RQ�WKH�DYHUDJH�YDOXH�RI�QRGDO�WHPSHUDWXUH�EHWZHHQ�

WKH� OD�HUV��&RQFUHWH�FRPSUHVVLRQ�SURSHUW��ZDV�GHILQHG�

E��VWUHVV�VWUDLQ�UHODWLRQVKLS�DV�VKRZQ�LQ�)LJXUH����DQG�WKH�

tension�part�was�de�ned�by�tension�fracture�energy�built-

LQ��%�486��7KH�PDWHULDO�SDUDPHWHU�RI�FRQFUHWH�WHQVLRQ�

SDUW�LV� VKRZQ� LQ�7DEOH���� ��V� WKH� WHPSHUDWXUH� LQFUHDVH�

IURP�URRP�WHPSHUDWXUH�WR�DERYH���� ��WKHQ�FRROLQJ�WR�

WKH� URRP� WHPSHUDWXUH�� WKH�UHVLGXDO�VWUHQJWK�RI�FRQFUHWH�

LV� VKRZQ� WKURXJK�VWUHVV�VWUDLQ�UHODWLRQVKLS�LQ�)LJXUH����

Concrete�material�property�of�Group�B�is�de�ned�with�the�

VDPH�PHWKRG��

7HPSHUDWXUH��℃ � 7HQVLRQ��03D� 7HQVLRQ�)UDFWXUH�(QHUJ���7)(�

7� ��� ���� ����

7� ���� ���� ����

7� ���� ���� ����

7� ���� ���� ����

7� ���� ���� ����

7� ���� ���� ����

7� ���� ���� ����

7� ���� ���� ���

7� ���� ���� ���

)L�XUH����6WUHVV�VWUDLQ�UHODWLRQVKLS�IRU�6SHFLPHQ���FRQ�
FUHWH�DIWHU�FRROLQJ�IURP�GLIIHUHQW�WHPSHUDWXUH

/RDGLQJ�VLPXODWLRQ�LV�SHUIRUPHG�DIWHU� WKH�DOO�WKH�PD�

WHULDO�SURSHUW��KDYH�EHHQ�GHWHUPLQHG��WKH�VODE�LV�GLYLGHG�

by�8�layers,�each�layers�property�is�de�ned�by� the�same�

DV�)LJXUH���DQG�7DEOH����WKH�UHVXOWV�RI�ERWK�XQKHDWHG�DQG�

FRROLQJ�DIWHU�KHDWHG� LV�VKRZQ�LQ� WKH�)LJXUH����:KHQ� WKH�

PD[LPXP�SULQFLSOH�SODVWLF�VWUDLQ�EHFRPHV�SRVLWLYH��FRQ�

FUHWH�FUDFNLQJ�RFFXUV��0D[LPXP�SULQFLSDO�SODVWLF�VWUDLQ�RI�

ERWK�*URXS���DQG�*URXS�%�VSHFLPHQ�DIWHU�FRROLQJ�IURP�

KLJK� WHPSHUDWXUH�LV� VPDOOHU�WKDQ�WKH�XQKHDWHG�VSHFLPHQ��

DQG�ORDGLQJ�FDSDFLW��LV�LQ�WKH�VDPH�WUHQG�

'2,��KWWSV���GRL�RUJ����������IUDH�Y�L������
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�D���URXS���ZLWKRXW�H�SHULH�FH�7HPSHUDWXUH

�E���URXS���DIWHU�FRROL���IURP�KL�K�WHPSHUDWXUH

�F���URXS���ZLWKRXW�H�SHULH�FH�7HPSHUDWXUH

�G���URXS���ZLWKRXW�H�SHULH�FH�7HPSHUDWXUH

)L�XUH����&UDFNLQJ�SDWWHUQ�LQ�WHQVLRQ�VXUIDFH�DW�WKH�
SXQFKLQJ�IDLOXUH�RI�*URXS���DQG�%�VSHFLPHQ

'XH�WR�WKH�WRS�OD�HU�RI�UHLQIRUFHPHQW�GLVWULEXWLRQ�LV�WKH�

VDPH�LQ�*URXS���DQG�%��WKH�VWUHVV�LQ�ERWWRP�OD�HU�RI�UHLQ�

IRUFHPHQW�LV�VKRZQ�LQ�)LJXUH����7KH�UHVXOW�LV�WKH�VDPH�DV�

WKH�H[SHULPHQW�UHVXOW��LQ�WKH�UHDO�H[SHULPHQW��WKHUH�DUH�WZR�

UHLQIRUFHPHQWV�DUH�EURNHQ�LQ�ERWK�*URXS���DQG�%��)URP�

WKH�VLPXODWLRQ�UHVXOWV��WKH�WKHUH�DUH�WZR�EDUV��VWUHVV�JUHDWHU�

WKDQ�WKH��LHOG�VWUHQJWK���NVL��

)L�XUH����6WUHVV�GLVWULEXWLRQ�RI�UHLQIRUFHPHQW�LQ�WKH�ERW�
WRP�OD�HU�DIWHU�FRROLQJ�IURP�KLJK�WHPSHUDWXUH

'2,��KWWSV���GRL�RUJ����������IUDH�Y�L������
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&RQFUHWH�ORDGLQJ�FDSDFLW��GRHVQ�W�FKDQJH�DIWHU�FRROLQJ�

IURP� WHPSHUDWXUH�� WKLV�SKHQRPHQRQ�FDQ�EH�DFKLHYHG�E��

FKDQJLQJ�WKH�WHQVLRQ� IUDFWXUH�HQHUJ�� LQ��%�486��7KLV�

SDUDPHWHU�HIIHFWV�ERWK� WKH� OLQHDU�DQG�QRQOLQHDU�SDUW�RI�

)RUFH�GLVSODFHPHQW�FXUYH�DV�VKRZQ�LQ�)LJXUH���DQG�)LJXUH�

��DV�VKRZQ�EHORZ��

)L�XUH����&RPSDULVRQ�EHWZHHQ�H[SHULPHQWDO�UHVXOWV�DQG�
VLPXODWLRQ�UHVXOWV�RI�*URXS���VSHFLPHQ

)L�XUH����&RPSDULVRQ�EHWZHHQ�H[SHULPHQWDO�UHVXOWV�DQG�
VLPXODWLRQ�UHVXOWV�RI�*URXS�%�VSHFLPHQ

���&R�FOXVLR�

����)LQLWH�HOHPHQW�VLPXODWLRQ�FDQ�SUHGLFW�WKH�SXQFKLQJ�

FDSDFLW��RI�VODE���FROXPQ�FRQQHFWLRQV�LQ�URRP�WHPSHUD�

WXUH�ZHOO���RZHYHU�� WKH� VLPXODWLRQ�XQGHUHVWLPDWHG� WKH�

UHVLGXDO�SXQFKLQJ�VWUHQJWK�D�OLWWOH��7KLV�SUREOHP�FDQ�EH�

VROYHG�E��PRGLI��WKH�GLODWLRQ�DQJOH�DQG�WHQVLRQ�IUDFWXUH�

HQHUJ���7)(��LQ�WKH�VRIWZDUH

����%DVHG�RQ�WKH�VLPXODWLRQ�UHVXOW��LQFUHDVH�WKH�GLODWLRQ�

DQJOH�RI�FRQFUHWH�LQ� WKH� VLPXODWLRQ�SURFHVV�FDQ�LPSURYH�

WKH�ORDGLQJ�FDSDFLW��RI�FRQFUHWH�DQG�H[WHQG�WKH�QRQ�OLQHDU�

EHKDYLRU�RI�FRQFUHWH�DV�ZHOO�

����0RGLI��WKH�WHQVLRQ�IUDFWXUH�HQHUJ��RI�FRQFUHWH�PD�

WHULDO�FDQ�DOVR�LPSURYH�WKH�ORDGLQJ�FDSDFLW��DQG�QRQ�OLQHDU�

EHKDYLRU�RI�FRQFUHWH��,W�PDNHV�WKH�VLPXODWLRQ�UHVXOW�PRUH�

OLNH�WKH�H[SHULPHQWDO�UHVXOW��)LQG�WKH�RSWLPL]HG�FRPELQD�

WLRQ�YDOXHV�RI�GLODWLRQ�DQJOH�DQG�7)(�LV�WKH�EHVW�ZD��WR�

JHW�WKH�EHWWHU�VLPXODWLRQ�UHVXOWV�
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(�SORUDWLR��RI��HRWHFK�LFDO�(��L�HHUL�����YHVWL�DWLR��X�GHU�&RPSOH��

7RSR�UDSKLFDO�D�G��HROR�LFDO�&R�GLWLR�V�

�D���DR� �XLKH�/LD�� �D��R����KRX��

�RKKRW�0XQLFLSDOLW��������8QLW���RKKRW��,QQHU�0RQJROLD����������&KLQD�

�57,&/(�,1)2 �%675�&7

�UWLFOH�KL�WRU�

5HFHLYHG����2FWREHU�����

5HYLVHG����2FWREHU�����

�FFHSWHG�����2FWREHU�����

3XEOLVKHG�2QOLQH�����2FWREHU������

7KLV�SDSHU�ZLOO�H[SORUH�WKH�JHRWHFKQLFDO�HQJLQHHULQJ�LQYHVWLJDWLRQ�WHFK�

QRORJ��XQGHU�WKH�FRPSOH[�WRSRJUDSKLFDO�DQG�JHRORJLFDO�FRQGLWLRQV�� DQG�

LQWURGXFH�KRZ�WR�FRQVWUXFW�WKH�ZDWHU�VXSSO�� WXEH�ZHOOV�IDVWHU�DQG�EHWWHU�

XQGHU�WKH�FRPSOH[� WRSRJUDSKLFDO�DQG�JHRORJLFDO� FRQGLWLRQV�E�� WDNLQJ�

,QQHU�0RQJROLD�DV�DQ�H[DPSOH��VR�DV�WR�SURYLGH�UHIHUHQFH�IRU�WKH�UHOHYDQW�

SURIHVVLRQDOV�

.H��RUG��

&RPSOH[�WRSRJUDSKLFDO�JHRORJ�

:DWHU�VXSSO��WXEH�ZHOO

*URXQGZDWHU�LQYHVWLJDWLRQ�

��RUUH��R�GL�J��XWKRU�

�D��*DR�

�RKKRW�0X�LFL�DOLW��������8�LW���RKKRW��,��HU�0R�JROLD�����������KL�D�

��PDLO������������TT�FRP�

����WURGXFWLR�

)
URP�D�PDS��ZH�FDQ�VHH�WKDW�WKH�DFWXDO�WHUUDLQ�RI�WKH�

,QQHU�0RQJROLD��XWRQRPRXV�5HJLRQ�H[WHQGV�IURP�

HDVW�ZHVW�GLUHFWLRQ�WR�VRXWK�ZHVW�GLUHFWLRQ�� VKRZ�

LQJ�ORQJ�DQG�QDUURZ�RQ�WKH�ZKROH�DQG�PRVW�DUHDV�RI�WKH�

,QQHU�0RQJROLD��XWRQRPRXV�5HJLRQ�DUH�SODWHDXV���V�WKH�

,QQHU�0RQJROLD��XWRQRPRXV�5HJLRQ�LV�GRPLQDWHG�ZLWK�

WKH�WHPSHUDWH�FRQWLQHQWDO�FOLPDWH�DQG�FURVVHV�WKH�IRXU�PD�

MRU�ZDWHU�V�VWHPV�L�H��WKH��HOORZ�5LYHU��(UJXQ�5LYHU��1HQ�

MLDQJ�5LYHU�DQG�;LOLDR�5LYHU��WKH�JURXQGZDWHU� UHVRXUFHV�

DUH�ULFK�WKHUH�LQ�JHQHUDO��EXW�WKH�VXUIDFH�ZDWHU�VRXUFHV�DUH�

ORZ�TXDOLW��ZLWK�VPDOO�ZDWHU��LHOG��ODUJH�FKDQJH�DQG�PRUH�

VHGLPHQWV�DQG�FDQQRW�VDWLVI��WKH�DFWXDO�GHPDQG�RI� UHVL�

GHQWV�RI�WKH� ,QQHU�0RQJROLD� IRU�ZDWHU�FRPSOHWHO���:LWK�

WKH�SXUSRVH�WR�FKDQJH�WKH�VLWXDWLRQ�HIIHFWLYHO���LW�LV�QHFHV�

VDU��WR�XWLOL]H�JURXQGZDWHU�UHVRXUFHV�IXOO����V�ZDWHU�VXS�

SO��LV�WKH�PDLQ�ZD��DQG�PHDQV�RI�H[WUDFWLQJ�JURXQGZDWHU�

UHVRXUFHV��KRZ�WR�FRQGXFW�UHDVRQDEOH�JURXQGZDWHU�GHYHO�

RSPHQW�XQGHU�WKH�FRPSOH[�WRSRJUDSKLF�DQG�JHRORJLFDO�

FRQGLWLRQV�LQ�,QQHU�0RQJROLD�ZLOO�EH�D�FRQFHUQ�QHHGLQJ�

LPPHGLDWH�VROXWLRQ�E��SURIHVVLRQDOV�

��� 7�SHV� D�G� �LVWULEXWLR�� )HDWXUHV � RI�
�URX�GZDWHU�L�����HU�0R��ROLD

�����D�L��D�OL���5H�LR�

7KH�'D[LQJDQOLQJ�5HJLRQ�KDV�WKH�DFWXDO�JURXQGZDWHU�W�SH�

RI�WKH�EHGURFN� ILVVXUH�ZDWHU�PDLQO��IURP�YROFDQLF�URFN��

S�URFODVWLF� URFN�DQG�PHWDPRUSKLF� URFN��7KH�EHGURFN�

ILVVXUH�ZDWHU�LV�GRPLQDWHG�ZLWK�SKUHDWLF�ZDWHU�ZLWK� WKH�

�ssure�weathering�zone�as�the�actual�aquifer�and�the�ac�

WXDO�ZDWHU�FRQWHQW�RI�JURXQGZDWHU�GLUHFWO��GHSHQGV�RQ�WKH�

GHYHORSPHQW�H[WHQW�RI�ILVVXUHV���RZHYHU�� LQ� WKH�'D[LQ�



��

��R�������������F��R����F����F�����������������������9�O����������VV��������2�����������

��V������������������D�����������V�O����V����� '2,��KWWSV���GRL�RUJ����������IUDH�Y�L������

ganling�Region,�the�whole�bedrock��ssure�water�presents�

WKH�DFWXDO�GHYHORSPHQW�GLUHFWLRQ�IURP�HDVW�WR�ZHVW�DQG�WKH�

FORVHU�WR�WKH�ZHVW�� WKH�ZHDNHU� WKH�DFWXDO�GHYHORSPHQW�RI�

the��ssure�will�be,�thus�resulting�in�the�weakening�of�the�

actual�aquifer�thickness�and�water�content�of�the��ssure.

�����LOLDR�5LYHU�3ODL���UHD

;LOLDR�5LYHU�3ODLQ��UHD�RI�,QQHU�0RQJROLD�LV�D�VHGLPHQ�

WDU��EDVLQ�IRUPHG�VLQFH�0HVR]RLF��7KH�JURXQGZDWHU�UH�

sources�in�this�area�can�be�classi�ed�into�loose�rock�pore�

ZDWHU�DQG�FODVWLF�URFN�SRUH�ZDWHU�DV�WKH�YHUWLFDOLW���7KHUH�

RI�� WKH�DFWXDO� DTXLIHU�RI�ORRVH�URFN�SRUH�ZDWHU�LV�ZLGHO��

GLVWULEXWHG�DQG�LWV�JURXQGZDWHU�LV�WKLQQHU� LQ�EDVLQ�HGJHV�

DQG�WKLFNHU�LQ�WKH�FHQWHU�RQ�WKH�ZKROH��7KH�DFWXDO�DTXLIHU�

RI�FODVWLF�URFN�SRUH�ZDWHU�LV�PDLQO��GLVWULEXWHG�LQ�WKH�PLG�

GOH�RI�;LOLDR�5LYHU�3ODLQ�DQG�WKH�PDMRULW��RI� WKH�DTXLIHU�

has�such�actual�rock�as�glutenite,�gritrock�and�middle-��ne�

VDQGVWRQH��%RWK�W�SHV�DUH�KLJK�TXDOLW��DQG�FDQ�DFW�DV�WKH�

GRPHVWLF�ZDWHU�IRU�UHVLGHQWV�

�������HU�0R��ROLD�3ODWHDX��UHD

7KH�,QQHU�0RQJROLD�3ODWHDX��UHD�LV�ORFDWHG�LQ�WKH�QRUWK�RI�

�LQVKDQ�0RXQWDLQ�DQG�WKH�ZHVW�RI�'D[LQJDQOLQJ�0RXQ�

WDLQ��,W�LV�PDLQO��FRPSRVHG�RI�PRXQWDLQ���KLOO�DUHD��EDVDOW�

ODYD�SODWIRUP��2WLQGDJ�GHVHUW� DUHD��KLJK�SODLQ�DUHD�DQG�

TXDWHUQDU��YDOOH��GHSUHVVLRQ���V� WKH�DFWXDO�JHRORJLFDO�

HQYLURQPHQW�RI�WKH�ZKROH�DUHD�LV�UHODWLYHO��FRPSOH[��WKH�

W�SHV�DQG�GLVWULEXWLRQ�RI�JURXQGZDWHU�DUH�DOVR�GLIIHUHQW��

7KH�JURXQGZDWHU�LQ� WKH�PRXQWDLQ���KLOO�DUHD�LV�PDLQO��

GLVWULEXWHG�DURXQG� WKH�QRUWKHUQ�QDWLRQDO�ERUGHUOLQH�DQG�

Suet-Xilinhot�and�mainly�dominated�with�the��ssure�wa�

WHU� IURP�YROFDQLF�URFN��PHWDPRUSKLF�URFN�DQG�JUDQLWH��

KLJK�TXDOLW��RQ�WKH�ZKROH��WKH�JURXQGZDWHU�LQ� WKH�EDVDOW�

ODYD�SODWIRUP�LV�PDLQO��LQ�WKH�QRUWK�RI�;LOLQJRO�DQG�GRP�

inated�with�the��ssure�water�from�basalt,�presenting�grad�

XDOO��GHHSHU�JURXQGZDWHU�OHYHO�DQG� ODUJHU�ZDWHU�TXDQWLW��

from�the�third-level�platform�to�the��rst-level�platform�on�

WKH�ZKROH�� LQ�WKH�2WLQGDJ�GHVHUW�DUHD��@�� WKH�JURXQGZDWHU�

FKDQJHV�OLWWOH�LQ�GHSWK�DQG�GRPLQDWHG�ZLWK�WKH�ZDWHU�IURP�

VDQGVWRQH�DQG�JOXWHQLWH�RQ�WKH�ZKROH��ZLWK�WKH�OLNHOLKRRG�

of�over�ow�due�to�pressure�bearing;�the�quaternary�valley�

GHSUHVVLRQ�LV� WKH�PDLQ�ZDWHU� VRXUFH�RI�WKH�ZKROH�,QQHU�

0RQJROLD�DQG�LWV�LQWHUQDO�JURXQGZDWHU�LV�PDLQO��VXUURXQG�

HG�E��DOOXYLDO�VDQG��DOOXYLDO�SUROXYLDO� VDQG�DQG�JUDYHO�

OD�HU��DV�WKH�PDMRULW��RI�JURXQGZDWHU�DTXLIHU�LV�GLVWULEXWHG�

DURXQG��XOXQ�%XLU�DQG�WKH�GHSWK�LV�VPDOOHU��WKH�UHVLGHQWV�

FDQ�H[WUDFW�DQG�XVH�WKH�JURXQGZDWHU�HDVLO��

�����L�VKD��0RX�WDL���UHD

The�groundwater�in�Yinshan�Area�is�dominated�with��s�

VXUH�ZDWHU��PDLQO��GLVWULEXWHG�DURXQG�-LQLQJ�)HQJ]KHQ�

DQG�PDLQO�� VXUURXQGHG�E��DQFLHQW�EHGURFN��KLJK�TXDOLW��

RQ� WKH�ZKROH��%XW� WKH�JURXQGZDWHU� UHVRXUFHV� LQ�RWKHU�

SODFHV�WKDQ�-LQLQJ�)HQJ]KHQ�EHOW�DUH�QRW�YHU��ULFK��VR�LW�LV�

relatively�more�dif�cult�for�residents�to�extract�water.

�����HWDR�3ODL���UHD

*HQHUDOO�� VSHDNLQJ�� WKH�DTXLIHU�LQ��HWDR�DUHD�LV�PDLQO��

surrounded�by�middle-�ne�sand�and�middle-coarse�sand.�

�V��HWDR�DUHD�LV�FORVHU�WR�WKH��HOORZ�5LYHU�� WKH�JURXQG�

ZDWHU�FRQWHQW�LQ�URFN�LV�UHODWLYHO��ULFKHU��,Q��XEDR�3ODLQ�

DUHD��WKH�JURXQGZDWHU� LV�PDLQO��VXUURXQGHG�ZLWK�DOOXYLDO�

rock�and�dominated�with�con�ned�water,�so�it�is�likely�for�

the�water�to��ow�over.�In�the�Houtao�Plain�area,�the�aqui�

IHU�LV�GRPLQDWHG�ZLWK�3OHLVWRFHQH�SKUHDWLF�ZDWHU�LQ�WKH�XS�

per�part�and�Pleistocene�con�ned�water�in�the�lower�part���@�

����2UGRV�3ODWHDX��UHD

,Q�2UGRV�DUHD�� WKH�JURXQGZDWHU�LV�GRPLQDWHG�ZLWK�ORRVH�

URFN�SRUH�ZDWHU�DQG�FODVWLF�URFN�SRUH�ZDWHU��7KHUHRI�� WKH�

IRUPHU�LV�RQH�RI�WKH�PDLQ�VRXUFHV�IRU�WKH�UHVLGHQWV�LQ�2U�

GRV�3ODWHDX�DQG�ZLGHO��GLVWULEXWHG�DQG�WKH�ODWWHU��ZKLFK�LV�

GRPLQDWHG�ZLWK�&UHWDFHRXV�SKUHDWLF�ZDWHU�DQG�FRQILQHG�

ZDWHU�ZLWK�WKLFNHU�DTXLIHU��ODUJHU�FRQWHQW�DQG�KLJK�TXDOLW���

LV�DOVR�IUHTXHQWO��XVHG�E��WKH�UHVLGHQWV�LQ�2UGRV�3ODWHDX�

��5HOHYD�W�7HFK�ROR�LHV�RI��HRWHFK�LFDO����
YHVWL�DWLR�

:LWK�WKH�SXUSRVH� WR�JHW� WKH�DFWXDO�GDWD�DQG�SDUDPHWHUV�

RI� WKH� URFN�VRLO� OD�HU��DQDO�]H� WKH�DFWXDO�GLVWULEXWLRQ�RI�

JURXQGZDWHU�LQ�WKH�LQYHVWLJDWLRQ�DUHD�WKURXJK�WKH�GDWD�RI�

WKH�URFN�VRLO�OD�HU�DQG�GLVFRYHU�WKH�JURXQGZDWHU�UHVRXUF�

HV��6�3��LW� LV�QHFHVVDU��IRU�UHOHYDQW�ZRUNHUV�WR�FRQGXFW�

DFWXDO�LQYHVWLJDWLRQ�DQG�H[SORUDWLRQ�DFFRUGLQJ�WR�UHOHYDQW�

JHRWHFKQLFDO� HQJLQHHULQJ�VWDQGDUGV��'XH�WR�WKH�FRPSOH[�

WRSRJUDSKLFDO�DQG�JHRORJLFDO�FRQGLWLRQV�RI�,QQHU�0RQ�

JROLD��VHYHUDO�JHRWHFKQLFDO�LQYHVWLJDWLRQ�PHWKRGV�ZLOO�EH�

XVHG�IRU�SUDFWLFDO�H[SORUDWLRQ��7KH�JHRWHFKQLFDO�LQYHVWLJD�

WLRQ�WHFKQRORJLHV�ZKLFK�DUH�IUHTXHQWO��XVHG�WRGD��ZLOO�EH�

brie�y�described�as�follows.

�����HROR�LFDO�6XUYH�L���D�G�0DSSL��

*HRORJLFDO�VXUYH�LQJ�DQG�PDSSLQJ�LV�D�VWHS�ZKLFK�VKDOO�EH�

�rstly�improved�in�all�geotechnical�engineering�investiga�

WLRQ�SURFHVVHV��7KH�PDLQ�UROH�RI�WKLV�VWHS�LV�WR�KHOS�UHOHYDQW�

ZRUNHUV� WR�DQDO�]H�DQG�OHDUQ� WKH�LQYHVWLJDWLRQ�DUHD� LQ�D�

more�scienti�c�and�clearer�way.�After�completing�the�geo�

ORJLFDO�VXUYH�LQJ�DQG�PDSSLQJ�� WKH�UHOHYDQW�ZRUNHUV�FDQ�

KDYH�SUHOLPLQDU��NQRZOHGJH�RI�WKH�GDWD�LQ�WKH�WRSRJUDSK��



��

��R�������������F��R����F����F�����������������������9�O����������VV��������2�����������

��V������������������D�����������V�O����V�����

DQG�JHRORJLFDO�VWUXFWXUH� LQ� WKH�LQYHVWLJDWLRQ�DUHD�VR�WKDW�

UHOHYDQW�ZRUNHUV�FDQ�SUHOLPLQDULO��DQDO�]H�DQG�DXWKHQWLFDWH�

WKH�WRSRJUDSKLF�DQG�JHRORJLFDO�GDWD�DQG�FKDUDFWHULVWLFV�RI�

WKH�DUHD�DFFRUGLQJ�WR�WKHVH�GDWD�DQG�SUHOLPLQDULO��DVVHVV�

WKDW�ZKHWKHU�WKLV�LQYHVWLJDWLRQ�DUHD�LV�ULFK�RI�JURXQGZDWHU�

UHVRXUFHV�DQG�ZRUWK�RI�JURXQGZDWHU�UHVRXUFH�H[SORLWDWLRQ��@�

�����RUL��

6LPLODU� WR�JHRORJLFDO�VXUYH�LQJ�DQG�PDSSLQJ�� WKH�ERULQJ�

LV�DOVR�D�YHU��FRPPRQ�WHFKQRORJ��LQ�JHRWHFKQLFDO� LQYHV�

WLJDWLRQ�� ,Q�DFWXDO� LQYHVWLJDWLRQ�� WKH�ERULQJ�WHFKQRORJ��LV�

JHQHUDOO�� VXSSRUWHG�E��FHUWDLQ�EHQFK�GULOOLQJ�PDFKLQHV�

IRU�DFWXDO�ERULQJ�DQG�LQYHVWLJDWLRQ�RQ� WKH�URFN�VRLO�OD�HU�

RI�WKH�LQYHVWLJDWLRQ�DUHD��:LWK�WKH�SXUSRVH�WR�LPSURYH�WKH�

HIIHFW�RI�ERULQJ��UHOHYDQW�ZRUNHUV�XVXDOO��FRQGXFW�DFWXDO�

ERULQJ�E��FRQYROXWHG�GULOOLQJ�DQG�PXG�RII���@��'XULQJ�ERU�

LQJ��LI�DQ��FOD�HG�VRLO�LV�GLVFRYHUHG�LQ� WKH�URFN�VRLO� OD�HU�

LQ�WKH�LQYHVWLJDWLRQ�DUHD��UHOHYDQW�ZRUNHUV�VKDOO�NHHS�WKH�

H[WUDFWLRQ�UDWH�RI�WKH�JHRWHFKQLFDO�FRUH�RYHU������7KHUH�

IRUH��ZLWK�WKH�SXUSRVH�WR�GLVFRYHU�WKH�DFWXDO�FKDUDFWHULV�

WLFV�RI�WKH�URFN�VRLO�OD�HU��UHOHYDQW�ZRUNHUV�VKDOO�KDYH�KLJK�

H[SHUWLVH�VR�DV�WR�JXDUDQWHH�WKH�DFWXDO�ERULQJ�HIIHFW�RI�WKH�

ERULQJ� WHFKQRORJ��DQG�SURYLGH�LPSRUWDQW� LQYHVWLJDWLRQ�

LQGLFDWRUV�IRU�IXWXUH�LQYHVWLJDWLRQ�DVVHVVPHQW�

�������VLWX�7HVW

,Q�VLWX� WHVW� LV�DOVR�D�FRPPRQ�WHVWLQJ�WHFKQRORJ��GXULQJ�

JHRWHFKQLFDO�HQJLQHHULQJ� LQYHVWLJDWLRQ��2QH�RI�WKH� LP�

SRUWDQW� OLQNV�RI�WKLV� WHFKQRORJ�� LV� WKH�VWDWLF�SHQHWUDWLRQ�

H[SHULPHQW�XVLQJ�SHQHWUDWLRQ�SUREH��:LWK�WKH�SXUSRVH�WR�

JXDUDQWHH�WKH�DFWXDO�HIIHFW�RI�VWDWLF�SHQHWUDWLRQ�LQ�D�EHWWHU�

ZD���UHOHYDQW�ZRUNHUV�VKDOO�XVH�WKH�RULJLQDO�VWDWLF�SHQHWUD�

WLRQ�SUREH� IRU�VWDWLF�SHQHWUDWLRQ�H[SHULPHQW��DQG� LPSRUW�

WKH�WHVW�GDWD�RI� WKH� LQYHVWLJDWLRQ�DUHDV� IHG�EDFN�E��WKH�

SUREH�LQWR�D�FRPSXWHU�IRU�DQDO�VLV�DQG�SURFHVVLQJ��@��7KH�

RWKHU�LPSRUWDQW�OLQN�RI�LQ�VLWX�WHVW�LV�WKH�VWDQGDUG�SHQHWUD�

WLRQ�WHVW�ZKHUH�WKH�WHVWHU�QHHGV�WR�WHVW�XVLQJ�VWDQGDUG�GURS�

KDPPHU�� FOHDQ�ERUHV�EHIRUH� WHVW�DQG�FRQGXFW� VWDQGDUG�

SHQHWUDWLRQ�WHVW�DV���PLQ�SHU�WLPH��7KLV� WHVW� OLQN�FDQ�QRW�

only�effectively��gure�out�the�basic�physical�properties�of�

WKH�LQYHVWLJDWLRQ�DUHD��EXW�DOVR�� DV�WKH�PRVW� IXQGDPHQWDO�

DQG�HIIHFWLYH�WHVW�PHWKRG�LQ�WKH�ZKROH�LQ�VLWX�WHVW�WHFKQRO�

RJ���DQDO�]H� WKH�UHOHYDQW�GDWD�UHTXLUHG�IRU�JHRWHFKQLFDO�

HQJLQHHULQJ�LQYHVWLJDWLRQ�VR�DV�WR�SURYLGH�GDWD�VXSSRUW�IRU�

VXEVHTXHQW�GDWD�DQDO�VLV�

������WHULRU�7HVW

:H�VKDOO�FRQGXFW�WDUJHWHG�LQWHULRU�WHVW�DFFRUGLQJ�WR�WKH�LQ�

YHVWLJDWLRQ�LVVXHV�WKDW�UHOHYDQW�ZRUNHUV�HQFRXQWHU�GXULQJ�

JHRWHFKQLFDO�HQJLQHHULQJ� LQYHVWLJDWLRQ�DQG� WKH�DFWXDO�

JHRORJLFDO�FKDUDFWHULVWLFV�RI�WKH�LQYHVWLJDWLRQ�DUHD�� ILQG�

RXW�WKH�VROXWLRQV�DFFRUGLQJ�WR�WKH�WHVW�UHVXOWV�DQG�REWDLQ�

WKH�VFLHQWLILF� DQG�DFFXUDWH�SK�VLFDO� LQGLFDWRUV�DQG�GDWD��

*HQHUDOO��VSHDNLQJ��GXULQJ�LQWHULRU�WHVW��UHOHYDQW�ZRUNHUV�

QHHG�VRLO�FRPSUHVVLELOLW���VRLO�OD�HU�SURSHUWLHV�GHWHUPLQD�

WLRQ�DQG�RWKHU�VRLO�LQIRUPDWLRQ��6XFK�LQIRUPDWLRQ�VKDOO�EH�

�gured�out�from��eld�investigation�by�relevant�workers�in�

WKH�LQYHVWLJDWLRQ�DUHD��,Q�FRPELQDWLRQ�ZLWK�RWKHU�DVSHFWV��

WKH�DFWXDO� W�SHV�RI�JURXQGZDWHU�DQG�FRQFUHWH�IHDWXUHV�RI�

VDQG��RLO� FDQ�EH�ILQDOO��GHWHUPLQHG�IRU� WKH� VXEVHTXHQW�

JURXQGZDWHU�H[SORLWDWLRQ��@�

���.H��3RL�WV� IRU��HVL���RI��DWHU�6XSSO��
7XEH��HOO

�����HOO��HSWK

�V� WKH�JURXQGZDWHU� UHVRXUFHV�DUH� ULFKHU�ZLWK� ORZHU�

GHSWK�DQG�WKLFNHU�DTXLIHU�LQ�,QQHU�0RQJROLD��WKH�UDQJH�RI�

���P����P�LV�GHFLGHG�DIWHU�DOO�DVSHFWV�DUH�FRQVLGHUHG���

�����HOO�6WUXFWXUH

:LWK� WKH�SXUSRVH� WR�HIIHFWLYHO��SUHYHQW� WKH� LQILOWUDWLRQ�

RI�JURXQGZDWHU�GXULQJ� WKH�FRQVWUXFWLRQ�RI�ZDWHU�VXSSO��

WXEH�ZHOO��LQ�FRPELQDWLRQ�ZLWK�WKH�DFWXDO�VLWXDWLRQ�RI�WKH�

aquifers�of�different�areas,�the�thickness�of�the�well��lter�

PDWHULDO�VKDOO�EH�FRQWUROOHG�ZLWKLQ�������PP�LQ�JHQHUDO�

����&DVL���7XEH

7KH� IUHTXHQWO��XVHG�FDVLQJ� WXEHV�IRU�ZDWHU�VXSSO��WXEH�

ZHOOV�DUH�PDGH�RI�VWHHO�RU�FDVW�LURQ��ZKLFK�VKDOO�EH�GHFLG�

HG�DFFRUGLQJ�WR�WKH�DFWXDO�UHJLRQDO�FKDUDFWHULVWLFV�IURP�WKH�

JHRWHFKQLFDO�HQJLQHHULQJ�LQYHVWLJDWLRQ��7KH�FDVLQJ� WXEHV�

FDQ�DOVR�EH�PDGH�RI�FHPHQW�LQ�FHUWDLQ�DUHDV��7KH�GLDPHWHU�

RI�FDVLQJ�WXEHV�PDLQO��GHSHQGV�RQ�WKH�DFWXDO�GHPDQG�RI�

WKH�UHVLGHQWV�IRU�ZDWHU�DQG�WKH�GHVLJQ�SXPSDJH��:KHQ�WKH�

TXDQWLW��RI�ZDWHU�UHTXLUHG�LV�VPDOO��WKH�GHVLJQ�GLDPHWHU�RI�

FDVLQJ�WXEHV�FDQ�EH�GHFUHDVHG�SURSHUO��DQG�ZKHQ�LW�LV�ELJ��

WKH�GHVLJQ�GLDPHWHU�FDQ�EH�LQFUHDVHG�SURSHUO��

����)LOWHU

��ILOWHU�LV�XVXDOO��FRPSRVHG�RI�WKH�ILOWHU�WXEHV�DV�ZHOO�DV�

VFUHHQV�RI�GLIIHUHQW�IRUPV�DQG�WKH�ILOWHU�PDWHULDOV�RI�GLI�

IHUHQW�VSHFLILFDWLRQV��7KHUHRI�� WKH� ILOWHU�WXEHV�DUH�XVXDOO��

VHOHFWHG� IURP�EULGJH� WXEHV�DQG�VSLUDO� WXEHV�DV�FRQFUHWH�

UHTXLUHPHQWV��:KHQ�D�ILOWHU� WXEH�LV�SURFHVVHG��LW�VKDOO�EH�

SHUIRUDWHG�DW�WKH�UDWH�RI�QRW�ORZHU�WKDQ�����DFFRUGLQJ�WR�

the�actual�water�requirement.�The��lter�tube�is�buried�in�the�

DFTXLUHU��VR�LW�LV�QHFHVVDU��WR�FRQGXFW�WHVW�DQG�SURFHVVLQJ�

DFFRUGLQJ�WR�WKH�DFWXDOLW��RI�WKH�DUHD��7KH�ILOWHU�PDWHULDOV�

DUH�XVXDOO��WKH�JUDYHO�ZLWK�FHUWDLQ�OHYHO�DQG�WKH�WKLFNQHVV�

'2,��KWWSV���GRL�RUJ����������IUDH�Y�L������
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ZLWKLQ�������PP��7KH�FRQFUHWH�WKLFNQHVV�VKDOO�EH�FDOFXODW�

HG�DFFRUGLQJ�WR�WKH�DFWXDO�LQYHVWLJDWLRQ�GDWD�RI�WKH�DUHD��@��,Q�

terms�of��lter�screens,�the��lter�screens�are�not�recommend�

HG�LQ�WKH�URFN�VRLO�JHRORJ��GRPLQDWHG�ZLWK�PLGGOH�FRDUVH�

VDQG�DQG�PLGGOH�ILQH�VDQG�UHSUHVHQWHG�E���HWDR��UHD�RI�

,QQHU�0RQJROLD��EHFDXVH�WKH��PD��UHGXFH�WKH�DFWXDO�SRUH�

size�of�the��lters,�increase�the�water�intake�resistance�and�

GHFUHDVH�WKH�DFWXDO�ZDWHU�GLVFKDUJH��LHOG�IURP�ZDWHU�VXSSO��

WXEH�ZHOOV��,I�WKH�URFN�VRLO� OD�HU�FRQWDLQV�PRUH�VLOW��VDQGV�

or�silty��ne�sands,�it�is�necessary�to�use�screens�in�this�area,�

EHFDXVH�WKH��FDQ�HIIHFWLYHO��SUHYHQW�VDQGV�VWRQHV�IURP�HQ�

WHULQJ�WKH�ZDWHU�VXSSO��WXEH�ZHOOV�DQG�LPSURYLQJ�WKH�ZHOO�

FRPSOHWLRQ�UDWH�DQG�ZHOO�VXSSO��HIIHFW�

�����DWHU�6WRS�D�G��HOO�6HDO

7KH�DFWXDO�ZRUN�RI�ZDWHU�VWRS�DQG�ZHOO�VHDO�XVXDOO��GH�

SHQG�RQ� WKH�DFWXDO�GHPDQG�RI�UHVLGHQWV�IRU�ZDWHU��)RU�

H[DPSOH��IRU�WKH�ZDWHU�VXSSO��WXEH�ZHOO�IRU�DJULFXOWXUDO�

ZDWHU��ZH�VKDOO�RQO��FRQVLGHU�WKH�VHDO�RI�WKH�PRXWK�UDWKHU�

WKDQ�GR�PRUH�IRU�ZDWHU�VWRS�RQ�WKH�ZDWHU�VXSSO��WXEH�ZHOO��

%XW�LI�WKHUH�LV�D�EDG�DTXLIHU�RU�SROOXWHG�VWUDWXP�DURXQG��ZH�

VKDOO�FRPSOHWH�JHRWHFKQLFDO�HQJLQHHULQJ�LQYHVWLJDWLRQ��DQG�

VKDOO�QRW�FRQGXFW�ZDWHU�VWRS�DQG�ZHOO�VHDO�XQWLO� UHOHYDQW�

SUREOHPV�DUH�GLVFRYHUHG��)RU�H[DPSOH��IRU�WKH�WXEH�ZHOO�RI�

SRUWDEOH�ZDWHU�IRU�UHVLGHQWV��GXULQJ�WKH�ZHOO� FRPSOHWLRQ��

ZH�XVXDOO��XVH�SXUH�FOD��RU�FOD��EDOO�IRU�DFWXDO�ZDWHU�VWRS�

RI�WKH�ZDWHU�VXSSO��ZHOO�LQ�WKH�DUHDV�ZLWKRXW�EDG�DTXLIHUV�

RU�SROOXWHG� VWUDWXPV��7KH�ZHOO�PRXWK�FDQ�EH� VHDOHG�E��

FRQFUHWH�DQG�WKH�OHQJWK�RI�WKH�PRXWK�ZDWHU�VWRS�EDQG�DIWHU�

ZDWHU�VWRS�DQG�ZHOO�VHDO�VKDOO�QRW�EH�VPDOOHU�WKDQ��P��@��

�����HOO�)OXVKL���D�G��DWHU�3XPSL���7HVW

%RWK�ZHOO�IOXVKLQJ�DQG�ZDWHU�SXPSLQJ�WHVW�DUH�LPSRUWDQW�

OLQNV�GXULQJ�WKH�DFWXDO�FRQVWUXFWLRQ�RI�ZDWHU�VXSSO��WXEH�

well.�In�general,�the�well��ushing�will�be�conducted�by�the�

WKUHH�PHWKRGV�L�H��SLVWRQ��DLU�FRPSUHVVRU�DQG�LPPHUVLEOH�

pump.�If�these�methods�don’t�generate�good�effect�in��ush�

LQJ��UHOHYDQW�ZRUNHUV�FDQ�XVH�DSSURSULDWH�SKRVSKDWH�VROXWLRQ�

or�CO2�during��ushing.�The�water�pumping�test�is�usually�

synchronous�to�the�well��ushing�and�is�an�important�basis�to�

GHWHUPLQH�ZKHWKHU�WKH�H[WUDFWLRQ�HTXLSPHQW�DUH�VXLWDEOH�

���&R�FOXVLR�

,Q�OLJKW�RI�WKH�FRPSOH[�WRSRJUDSKLFDO�DQG�JHRORJLFDO�FRQ�

GLWLRQV�LQ�,QQHU�0RQJROLD��ZLWK�WKH�SXUSRVH�WR�FRQVWUXFW�

WKH�ZDWHU�VXSSO��WXEH�ZHOO�LQ�D�EHWWHU�ZD��LQ�WKLV�DUHD��ZH�

VKDOO�FRQGXFW�FRPSOHWH�JHRWHFKQLFDO� HQJLQHHULQJ�LQYHVWL�

JDWLRQ�EHIRUH�WXEH�ZHOO�FRQVWUXFWLRQ��WKHQ�UHOHYDQW�SHUVRQ�

nel�shall��gure�out�the�groundwater�types�and�distribution�

IHDWXUHV�EDVHG�RQ�WKH�URFN�VRLO�GDWD�IURP�WKH�JHRWHFKQLFDO�

HQJLQHHULQJ�LQYHVWLJDWLRQ��GLVWLQJXLVK�WKH�SRLQWV�ULFKHVW�

RI�JURXQGZDWHU�� DQG�WKHQ�ZH�VKDOO�FRQGXFW�DFWXDO�ERULQJ�

DV�ZHOO� DV�VXEVHTXHQW� WHVW�DQG�GHWHUPLQH�WKH�DFWXDOLW��RI�

WKH�JURXQGZDWHU�LQ� WKH� LQYHVWLJDWLRQ�DUHD� VR�DV�WR�SUR�

YLGH�VWURQJ�GDWD�VXSSRUW�IRU�WKH�FRQVWUXFWLRQ�RI�WKH�ZDWHU�

VXSSO�� WXEH�ZHOO� LQ� IXWXUH�� LQFUHDVH�WKH�FRPSOHWLRQ�UDWH�

DV�ZHOO�DV� WKH�VHUYLFH�OLIH�RI�WKH�ZDWHU�VXSSO��WXEH�ZHOO��

JXDUDQWHH�WKH�ZDWHU�VDIHW��DQG�TXDOLW��IRU�UHVLGHQWV�

5HIHUH�FHV

��@�5HQ�*XRWDR���QDO�VLV�RQ�WKH���GURJHRORJLF�)HDWXUHV�

RI� -LQJWLDQ��7DQMLQJJRX���O[D�/HIW�%DQQHU�� ,QQHU�

0RQJROLD�-@��7HFKQRORJ���HQDQ���������������

��@��DQJ�6X]KHQ��*XR��XDPLQJ��7DQJ�;LDRKXL��5H�

VHDUFK�RQ� WKH�/DZV�RI� WKH��EQRUPDO�'LVWULEXWLRQ�

RI�*URXQGZDWHU� LQ��HWDR�3ODLQ� LQ� ,QQHU�0RQJR�

OLD�-@�����������������

��@�-LDQJ�0LQJ�RX���QDO�VLV�DQG�6ROXWLRQV�IRU�)UHTXHQW�

,VVXHV�LQ�*HRWHFKQLFDO�(QJLQHHULQJ�,QYHVWLJDWLRQ�-@��

1HZ�7HFKQRORJLHV�DQG�1HZ�3URGXFWV� RI� &KLQD��

�������������

��@�;LDR�/L��2SLQLRQV�RQ�WKH�*HRWHFKQLFDO�(QJLQHHULQJ�

,QYHVWLJDWLRQ�XQGHU�&RPSOH[�7RSRJUDSKLF�DQG�*HR�

logical�Conditions[J].�Modern�Property�(for� the��rst�

WHQ�GD�V�RI�D�PRQWK������������������

��@�:DQJ�-LQ�DQ��([SORUDWLRQ�RQ�WKH�'HVLJQ�DQG�&RQ�

VWUXFWLRQ�RI�*HRWHFKQLFDO�(QJLQHHULQJ�,QYHVWLJDWLRQ�

RI���GURJHROROJ��-@��5HVRXUFH�,QIRUPDWLRQ�DQG�(Q�

JLQHHULQJ�������������

��@��DQ�*DQJ��0��2SLQLRQV�RQ�*HRWHFKQLFDO�(QJLQHHU�

LQJ�,QYHVWLJDWLRQ�RI�WKH�&XUUHQW�,QGXVWULDO�DQG�&LYLO�

%XLOGLQJ�3URMHFWV�-@�8UEDQ�%XLOGLQJV���������������

��@��X��RQJZHL��=KDQJ�;LDRGRQJ��=KDQJ�=KHQ��'HVLJQ�

DQG�&RQVWUXFWLRQ�RI�:HOO�SRLQWV�'HZDWHULQJ�RI�7XEH�

:HOOV�-@���HLORQJMLDQJ�6FLHQFH�DQG�7HFKQRORJ��RI�

:DWHU�&RQVHUYDQF��������������

��@�2X�DQJ�/LDQTLQ���QDO�VLV�RQ�&RQFHUQV�RI�'HVLJQ�

DQG�&RQVWUXFWLRQ�IRU�:DWHU�6XSSO��5HFRQVWUXFWLRQ�

3URMHFWV���QKXL�%XLOGLQJV����������������

'2,��KWWSV���GRL�RUJ����������IUDH�Y�L������
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�����WURGXFWLR�

7
KH�PLOLWDU��DYLDWLRQ�LQGXVWU��FDQ�SURWHFW�WKH�FRXQWU��V�

WHUULWRU��IURP�IRUHLJQ�IRUFHV��7KH�UROH�SOD�HG�E��WKH�

FLYLO�DYLDWLRQ�LQGXVWU��LV� WR�WUDQVSRUW�SDVVHQJHUV�DQG�

YDULRXV�JRRGV��7KH�DYLDWLRQ�LQGXVWU��KDV�DGRSWHG�KLJK�WHFK�

DFKLHYHPHQWV��QRW�RQO��ZLWK�KLJK�WHFKQLFDO�DFFXUDF���EXW�DOVR�

ZLWK�FXWWLQJ�HGJH�WHFKQRORJ����LUSRUW�IXHO�LV�IUHTXHQWO��XVHG�

LQ�WKH�SURFHVV�RI�UHFHLYLQJ�DQG�UHIXHOLQJ�DLUFUDIW��,Q�RUGHU�

WR�HQVXUH�WKH�VDIHW��RI�IXHO�XVH�� LW�ZLOO�LQHYLWDEO��SODFH�KLJK�

GHPDQGV�RQ�PDQDJHPHQW��7KLV�UHTXLUHV�WKH�WLPHO��DQG�HIIHF�

tive�adoption�of�scienti�c�and�effective�safety�management�

PHDVXUHV�WR�LPSURYH�WKH�PDQDJHPHQW�OHYHO�RI�WKH�DLUSRUW�V�

IXHO�VDIHW��DQG�PDLQWDLQ�WKH�DLUSRUW�V�RSHUDWLRQDO�VDIHW��

���&R�WH�WV�1HHGL����WWH�WLR�� L���YLDWLR��
)XHO�6DIHW��0D�D�HPH�W

�����YLDWLR��)XHO�7UD�VSRUWDWLR�

'XULQJ�WKH�QRUPDO� VXSSO��RI�DYLDWLRQ�IXHO�DQG� WKH�H[H�

FXWLRQ�RI�DYLDWLRQ�PLVVLRQV��DWWHQWLRQ�QHHGV�WR�EH�SDLG�WR�

WKH�LVVXH�RI�RLO�GLVWULEXWLRQ�DQG�WUDQVSRUWDWLRQ��)RU�D�ORQJ�

WLPH��DYLDWLRQ�IXHO�XVHG�LQ�&KLQD�KDV�EHHQ�KDQGPDGH��7KH�

VRXUFH�� DPRXQW�� VXSSO��DQG� WRWDO� LQYHQWRU��RI� IXHO�ZLOO�

KDYH�D�FHUWDLQ� LPSDFW�RQ�WKH� WUDQVSRUWDWLRQ�DQG�GLVWULEX�

WLRQ�RI�IXHO��ZKLFK�QRW�RQO��DIIHFWV�ZRUN�HIILFLHQF���EXW�

DOVR�OHDGV�WR�D�ODUJH�ZDVWH�RI�WLPH�DQG�D�ODUJH�FRQVXPS�

WLRQ�RI�KXPDQ�DQG�PDWHULDO�UHVRXUFHV��:KHQ�SHUIRUPLQJ�

ZRUN�WDVNV��SD��DWWHQWLRQ�WR�SURJUHVV��WLPH�FDQQRW�EH�JXDU�

anteed,�personnel�cannot�be��exibly�scheduled,�and�vari�

RXV�UHVRXUFH�DOORFDWLRQV�DUH�QRW�UHDVRQDEOH��DV�D�UHVXOW��WKH�

economic�bene�ts�are�poor.�When�an�emergency�occurs�at�

the�airport,�the�staff�often�cannot�respond��exibly�and�can�

QRW�DGMXVW�WKHLU�ZRUN�LQ�WLPH��)XHO�DOORFDWLRQ�DQG�WUDQVSRU�

WDWLRQ�VWLOO�QHHG�WR�EH�DGMXVWHG�DQG�FRQWLQXRXVO��LPSURYHG��

EXW� VRPH�QHZ�SUREOHPV�ZLOO�HPHUJH��)RU� H[DPSOH�� LQ�

FUHDVLQJ�WKH�TXDQWLW��RI�LPSRUWHG�RLO��DQQXDO�PDLQWHQDQFH�

of�re�neries,�and�taking� into�account�aviation�petroleum�

HQJLQHHULQJ�LVVXHV�LQ�GDLO��ZRUN��ZKLFK�UHTXLUHV�HIIHFWLYH�
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JUDVS�RI�WKH�WUDQVSRUWDWLRQ�VLWXDWLRQ��UDWLRQDO�GLVWULEXWLRQ�

RI�RLO��DQG�DFWLYHO��VHHNLQJ�VRXUFHV�RI�RLO�VXSSO���ZKLFK�

ZLOO�KHOS�LPSURYH� WKH�XWLOL]DWLRQ�RI�UHVRXUFHV��DQG�RSHU�

DWLQJ�FRVWV�ZLOO�DOVR�EH�JUHDWO��UHGXFHG��ZKLFK�ZLOO�QRW�

RQO��SURPRWH�WKH�EHWWHU�GHYHORSPHQW�RI�DLUOLQHV��EXW�DOVR�

LPSURYH�WKH�FRPSHWLWLYHQHVV�RI�WKH�LQGXVWU��

7KH�PDQDJHPHQW�RI�DYLDWLRQ�IXHO�SURMHFWV�QHHGV�WR�EH�

FDUULHG�RXW�LQ�DFFRUGDQFH�ZLWK�SUHVFULEHG�SULQFLSOHV��VR�

that�inventory�becomes�a�new�pro�t�point.�In�the�speci�c�

work,�the� fuel�supply�must�be�guaranteed,�and�the��ight�

FDQ�UXQ�QRUPDOO���HQVXULQJ�WKDW� WKH�IXHO�TXDOLW�� LV�TXDOL�

�ed,�which�is�the�key�to�ensuring�the�safe�operation�of�the�

aircraft,�and�also�to�maintain�passenger�traf�c�safety;�from�

WKH�SHUVSHFWLYH�RI�RLO�VXSSO��DQG�GHPDQG�� VLQFH�MHW� IXHO�

LV�D�YHU��VFDUFH�UHVRXUFH��DLUOLQHV�QHHG�WR�GHYHORS� WUDQV�

SRUWDWLRQ�SODQV�IRU�WKH�XVH�RI�IXHO��:KHQ�WUDQVSRUWDWLRQ�LV�

LQFRQYHQLHQW��LW�LV�D�VSHFLDO�SHULRG���W�WKLV�WLPH��LQYHQWRU��

ZRUN�PXVW�EH�GRQH�DFFRUGLQJ�WR�WKH�SODQ��7KH�PDLQWH�

nance�time�of� the� re�nery�should�be�considered,�and�the�

SODQ�VKRXOG�EH�DGMXVWHG�DIWHU�FOHDULQJ�WKH�VSDFH�GLVWDQFH��

'RPHVWLF�DQG� LQWHUQDWLRQDO�RLO�SULFHV�DUH�QRW� IL[HG��EXW�

QHHG� WR�EH�FRQVWDQWO�� DGMXVWHG���IWHU�FRQVLGHULQJ�WKH�UH�

ODWLRQVKLS�EHWZHHQ�VXSSO��DQG�GHPDQG��LW� LV�QHFHVVDU��

WR�GR�D�JRRG�MRE�RI�RLO�UHVHUYH��ZKLFK�ZLOO�KHOS�LPSURYH�

HFRQRPLF�EHQHILWV��:RUN�VWDUWHG� LQ�DFFRUGDQFH�ZLWK� WKH�

plan,�transportation�ef�ciency�has�improved,�and�fuel�oil�

LQYHQWRU�� WXUQRYHU�ZLOO� DOVR� LQFUHDVH�DFFRUGLQJO����W�WKH�

VDPH� WLPH�� WKH�LPSURYHPHQW�RI�WUDQVSRUWDWLRQ�HIILFLHQF��

UHTXLUHV�FRQWLQXRXV�LQQRYDWLRQ�LQ�PDQDJHPHQW��ZKLFK�LV�

the�key�to�improving�economic�ef�ciency.

�����YLDWLR��&R�WURO�(TXLSPH�W

)XHO� LV�YHU�� LPSRUWDQW�� VR� LW� LV� DOVR�YHU�� LPSRUWDQW� WR�

FKRRVH�WKH�ULJKW�DYLDWLRQ�IXHO�HTXLSPHQW��7KHUH�DUH�YDUL�

RXV�W�SHV�RI�DYLDWLRQ�DXWRPDWLF�FRQWURO�HTXLSPHQW�RQ�WKH�

PDUNHW��7KHUHIRUH��DLUOLQHV�VKRXOG�FKRRVH�VXLWDEOH�HTXLS�

PHQW�EDVHG�RQ�WKHLU�RZQ�FRQGLWLRQV�DQG�LPSOHPHQW�TXDOL�

W��PDQDJHPHQW�ZRUN��ZKLFK�LV�HVVHQWLDO�WR�HQVXUH�WKH�VDIH�

DQG�UHOLDEOH�RSHUDWLRQ�RI�WKH�HTXLSPHQW��7KH�SHUIRUPDQFH�

RI� WKH�HTXLSPHQW�GLUHFWO��DIIHFWV� WKH� WUDQVSRUWDWLRQ�RI�

DYLDWLRQ�IXHO��WKH�VWRUDJH�DQG�VXSSO��RI�IXHO��DQG�WKHUHIRUH�

UHTXLUHV�JUHDW�DWWHQWLRQ�

1RZDGD�V�� WKH� OHYHO�RI�VFLHQFH�DQG� WHFKQRORJ��FRQ�

WLQXHV� WR�LPSURYH��WHFKQLFDO� UHVXOWV�FRQWLQXH�WR�HPHUJH��

DQG�LQIRUPDWLRQ�WHFKQRORJ��LV�XVHG�LQ�HTXLSPHQW�PDQDJH�

PHQW��:KHQ�WKH�HTXLSPHQW�LV�UXQQLQJ��LQIRUPDWLRQ�WHFK�

QRORJ��FDQ�EH�XVHG�IRU�UHDO�WLPH�PRQLWRULQJ��UHJXODU�WHFK�

QLFDO�PDLQWHQDQFH�DQG�PDLQWHQDQFH��DQG�LW�FDQ�HIIHFWLYHO��

SHUIRUP�IDXOWV�FDXVHG�E�� WKH�HTXLSPHQW�DQG�DFFLGHQWV�

DQG�VFUDSV�GXULQJ�RSHUDWLRQ��,Q� WKLV� VHULHV�RI�ZRUN�� WKH�

DSSOLFDWLRQ�RI�LQIRUPDWLRQ�WHFKQRORJ��FDQ�EH�G�QDPLFDOO��

WUDFNHG�DQG�PRQLWRUHG��DQG�YDULRXV�NLQGV�RI�LQIRUPDWLRQ�

FDQ�EH�REWDLQHG�LQ�D�VKRUW� WLPH�WR�HQVXUH�WKH�VDIH�RSHUD�

WLRQ�RI�WKH�HTXLSPHQW��,Q�WKH�PDQDJHPHQW�RI�HTXLSPHQW��

ZH�PXVW� UHFRJQL]H� WKDW� WKH�HIIHFWLYH�PDQDJHPHQW�RI�

HTXLSPHQW�LV�FORVHO��UHODWHG�WR� WKH�OLIH�F�FOH��(TXLSPHQW�

PDQDJHPHQW�LV�UHODWHG�WR�SURGXFWLRQ�VDIHW��DQG�RLO�TXDO�

LW���7KH� IOLJKW�VDIHW��RI�DLUFUDIW� LV�GLUHFWO��UHODWHG� WR� WKH�

TXDOLW��RI�HTXLSPHQW�PDQDJHPHQW�DQG�LV�FORVHO�� UHODWHG�

WR�WKH�HIILFLHQF��RI�DLUOLQHV��7KHUHIRUH�� LQ� WKH� VHOHFWLRQ�

RI�HTXLSPHQW� WR�HQVXUH�JRRG�SHUIRUPDQFH�DQG�VXLWDEOH�

HTXLSPHQW��FDQ�LPSURYH�WKH�PDQDJHPHQW�OHYHO�RI�WKH�HQ�

terprise,�and�the�economic�ef�ciency�of�the�enterprise�has�

DOVR�LPSURYHG�

�����YLDWLR��)XHO�6DIHW��0D�D�HPH�W

,Q�WKH�GHYHORSPHQW�RI�HQWHUSULVHV��VDIHW��SURGXFWLRQ�LV�DQ�

LPSRUWDQW�GULYLQJ�IRUFH��(QWHUSULVHV�PXVW�FRQWLQXH�WR�GH�

velop�steadily.�Safety�is�the��rst�element.�Aviation�fuel�is�a�

FKHPLFDO�SURGXFW��ZKLFK�LV�HDV��WR�EXUQ�DQG�H[SORVLYH��,Q�

WKH�SURFHVV�RI�IXHO�SURGXFWLRQ�DQG�RSHUDWLRQ��VDIHW��LV�DQ�

LVVXH�WKDW�QHHGV�WR�EH�FRQVLGHUHG��7KHUHIRUH��WKH�IROORZLQJ�

LVVXHV�QHHG�WR�EH�DGGUHVVHG�LQ�RLO�VDIHW��PDQDJHPHQW�

)LUVW��ZRUNHUV�PXVW�EH�UHJXODUO��HGXFDWHG�RQ�VDIHW��LQ�

SURGXFWLRQ��VR� WKDW�HPSOR�HHV�KDYH�D�KLJKHU�DZDUHQHVV�

of�safety�in�production.�The��rst�consideration�in�work�is�

VDIHW���DQG��VDIH�SURGXFWLRQ�� LV�WKH� ILUVW�SULRULW���VR� WKDW�

HYHU��&KLQHVH�SHUVRQ�LV�VHULRXV��3HUIRUP�VHFXULW��GXWLHV�

6HFRQG��LQ�WKH�GDLO��PDQDJHPHQW�ZRUN�� LW�LV�QHFHVVDU��

WR�UDWLRQDOO��SODQ� WKH�DYLDWLRQ�IXHO�RSHUDWLRQ��DQG�DOO�WKH�

KLGGHQ�GDQJHUV�LQ�WKH�ZRUN�PXVW�EH�HOLPLQDWHG�LQ�WLPH�WR�

DYRLG�ULVNV�LQ�VXEVHTXHQW�ZRUN�

7KLUG�� IRUPXODWH�DQG� LPSOHPHQW�VDIHW��PDQDJHPHQW�

principles�into�speci�c�work,�and�work�in�accordance�with�

UHOHYDQW�UXOHV�DQG�UHJXODWLRQV��@�

)RXUWK��SUHYHQWLYH�PHDVXUHV�DQG�UHVROXWLRQ�PHDVXUHV�

VKRXOG�EH�IRUPXODWHG�IRU�FRPPRQ�GDQJHUV�VR�WKDW�GDQJHU�

RXV�SUREOHPV�FDQ�EH�VROYHG�LQ�WLPH�ZKHQ�GDQJHUV�DULVH��

(QWHUSULVHV�VKRXOG�RUJDQL]H�HPSOR�HHV�WR�FRQGXFW�VDIHW��

GULOOV�WR�LQFUHDVH�WKHLU�DZDUHQHVV�RI�SRWHQWLDO�VDIHW��KD]�

DUGV��6WULFWO��FRQWURO�WKH�TXDOLW��RI�DYLDWLRQ�IXHO��,I� WKHUH�

LV�D�SUREOHP�ZLWK�IXHO�� LW�ZLOO� LQHYLWDEO��KDYH�GLIIHUHQW�

GHJUHHV�RI�LPSDFW�RQ�DLU� WUDQVSRUWDWLRQ��DQG�LW�PD��HYHQ�

FDXVH�EXVLQHVV�SUREOHPV��,Q�VHULRXV�FDVHV�� LW�ZLOO�FDXVH�

SURSHUW��GDPDJH�DQG�HYHQ�SD��WKH�SULFH�RI�OLIH�

�����YLDWLR��)XHO�&RVW�0D�D�HPH�W

6LQFH�WKH�EHJLQQLQJ�RI�WKH���VW�FHQWXU��� LQWHUQDWLRQDO�RLO�

SULFHV�KDYH�ULVHQ�VWHDGLO��� FDXVLQJ�DYLDWLRQ�IXHO�FRVWV�WR�

LQFUHDVH�E������WR�����SHU��HDU��'XULQJ�WKH�RSHUDWLRQ�RI�

GRPHVWLF�DLUOLQHV��DQ�LPSRUWDQW�WDVN�LV�WR�FRQWURO�WKH�FRVW�
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RI�DYLDWLRQ�IXHO��DQG�VWULFW�FRVW�PDQDJHPHQW�LV�QHFHVVDU���

2I� WKH� WRWDO� FRVW�RI�&KLQHVH�DLUOLQHV�� WKH�SURSRUWLRQ�RI�

DYLDWLRQ�IXHO�FRVWV�LV�YHU��ODUJH��)URP�WKH�FXUUHQW�VLWXDWLRQ�

RI�DYLDWLRQ� IXHO�FRVW�PDQDJHPHQW�� WKHUH�DUH� VWLOO� VRPH�

problems.�Therefore,�it� is�very�dif�cult� to�fundamentally�

FKDQJH�WKH�FRVW�RI�DLU�WUDQVSRUWDWLRQ��7KH�FRVW�RI�HDFK�SDUW�

PXVW�EH� IXOO��FRQVLGHUHG��DQG�LW�PXVW�EH�FRPELQHG�ZLWK�

WKH�GDLO��PDQDJHPHQW�SODQ��0DNH�DGMXVWPHQWV�WR�DYLDWLRQ�

IXHO�PDQDJHPHQW�PHDVXUHV�DQG�RSWLPL]H�PDQDJHPHQW�

VROXWLRQV�LQ�FRQMXQFWLRQ�ZLWK�FKDQJHV�LQ�LQWHUQDWLRQDO�RLO�

SULFHV��VR�WKDW�WKH�FRVW�RI�DYLDWLRQ�IXHO�LV�HIIHFWLYHO��FRQ�

WUROOHG��@�

���6WUH��WKH���YLDWLR��)XHO�6DIHW��(PHU�H��
F��0D�D�HPH�W�6�VWHP

����(VWDEOLVK�WKH�&R�FHSW�RI�6DIHW���HYHORSPH�W�
0D�D�HPH�W

6DIHW��LV�UHODWHG�WR�WKH�VHOI�LQWHUHVW�RI�WKH�HPSOR�HHV�RI�WKH�

FLYLO�DYLDWLRQ�IXHO�V�VWHP��DV�ZHOO�DV�DYLDWLRQ�IXHO�VXSSO���

�YLDWLRQ�IXHO�FRPSDQLHV�QHHG�WR�LPSOHPHQW�VDIHW��PDQ�

DJHPHQW�LQ�SODFH��LQ�DGGLWLRQ�WR�WKH�PDQDJHPHQW�DQG�IXO�

�llment�of� safety�management�responsibilities,�also�need�

WHFKQLFDO�SHUVRQQHO�WR�WDNH� UHVSRQVLELOLW���7R� LPSOHPHQW�

WKH�VDIHW��UHVSRQVLELOLW��V�VWHP�LQ�SODFH��DOO�ZRUN�PXVW�EH�

FDUULHG�RXW�DURXQG�VDIHW���EXLOG�D�VDIHW��PDQDJHPHQW�V�V�

WHP��DQG�LPSURYH�WKH�VDIHW��DZDUHQHVV�RI�HPSOR�HHV��,W�LV�

QHFHVVDU��WR� UDWLRQDOO��SODQ� VHFXULW��PDQDJHPHQW�ZRUN��

RSWLPL]H�UHVRXUFH�DOORFDWLRQ��DQG�PDNH�RUJDQL]DWLRQ�PDQ�

DJHPHQW�PRUH�VWULQJHQW�

�W�SUHVHQW��FLYLO�DYLDWLRQ�FRPSDQLHV�DUH�HQWHULQJ�WKH�

VWDJH�RI� UDSLG�GHYHORSPHQW��ZKLFK�LV�DOVR�D�VWDJH�ZKHUH�

DFFLGHQWV�DUH�SURQH�WR�RFFXU��7R�HQVXUH�WKH�VDIH�GHYHORS�

PHQW�RI� WKH�FRPSDQ���DOO�HPSOR�HHV�QHHG� WR�HVWDEOLVK�D�

VHQVH�RI�VDIHW���5HFRJQL]H�WKDW�VDIHW��LV�WKH�SULPDU��FRQ�

GLWLRQ��:LWKRXW� VDIHW��� WKH�FRPSDQ��FDQQRW�6XVWDLQDEOH�

GHYHORSPHQW�� ,Q� WKH�RSHUDWLRQ�DQG�PDQDJHPHQW�RI�DQ�

HQWHUSULVH��VDIHW��PXVW�EH�LQILOWUDWHG�LQWR� WKH�SURGXFWLRQ�

DQG�RSHUDWLRQ�SURFHVV�� DQG�YDULRXV�PDQDJHPHQW� WDVNV�

VKRXOG�EH�FRPELQHG�ZLWK�VDIHW��PDQDJHPHQW��(VWDEOLVK�

D�VDIHW��PDQDJHPHQW� V�VWHP�WR�HQVXUH�WKH�UHDOL]DWLRQ�RI�

VDIH�SURGXFWLRQ��,Q�WKH�GHYHORSPHQW�RI�WKH�DYLDWLRQ�SHWUR�

OHXP�LQGXVWU���DWWHQWLRQ�WR�VDIHW��FDQ�HQVXUH�WKH�VWDEOH�DQG�

UHOLDEOH�GHYHORSPHQW�RI�WKH�HQWHUSULVH��DQG�WKH�SURGXFWLRQ�

FDSDFLW��FDQ�EH�HQKDQFHG��ZKLFK�SOD�V�D�FHUWDLQ� UROH�LQ�

SURPRWLQJ�WKH�GHYHORSPHQW�RI�WKH�DYLDWLRQ�IXHO�LQGXVWU���@�

�����XLOG�D�6HFXULW��(PHU�H�F��0D�D�HPH�W�
6�VWHP

,Q�ZRUN� VDIHW��� VDIHW��HPHUJHQF��PDQDJHPHQW�SOD�V�D�

VXSSRUWLYH�UROH��7KH�VDIHW��HPHUJHQF��PDQDJHPHQW�ZRUN�

LV� LQ�SODFH�� ,W� LV�QHFHVVDU�� WR�HVWDEOLVK� DQ�HPHUJHQF��

PDQDJHPHQW�V�VWHP�LQ�WKH�PDQDJHPHQW�RI�DYLDWLRQ�IXHO��

,PSOHPHQW�V�VWHPDWLF�PDQDJHPHQW� VR� WKDW� HPHUJHQF��

ZRUN�LV�FDUULHG�RXW�LQ�DFFRUGDQFH�ZLWK�UXOHV�DQG�D�VWDQ�

GDUG�PDQDJHPHQW�PRGHO� LV�LPSOHPHQWHG��7KH�HPHUJHQ�

F��SODQQLQJ�V�VWHP�PXVW�EH�FRQWLQXRXVO��LPSURYHG�� VR�

WKDW� WKH�HPHUJHQF��SODQQLQJ�KDV� VWURQJ�RSHUDELOLW�� LQ�

DSSOLFDWLRQ��7KH�HPHUJHQF��ZRUN�VXSSRUW� V�VWHP�ZLOO�

EH�HVWDEOLVKHG�� WKH�HPHUJHQF��PDQDJHPHQW�ZRUN�ZLOO�

EH�FRQWLQXRXVO��VWUHQJWKHQHG��DQG�LWV�EDVLF�UROH�ZLOO�EH�

H[HUWHG��VR� WKDW� WKH�HPHUJHQF��KDQGOLQJ�FDSDFLW��RI�WKH�

VWDII�ZLOO�EH�LPSURYHG�DQG�WKH�TXDOLW��RI�ZRUN�ZLOO�EH�LP�

SURYHG��6WUHQJWKHQ�HPHUJHQF��UHVSRQVH�FDSDELOLWLHV�DQG�

FRQWLQXRXVO�� LPSURYH�HPHUJHQF��UHVFXH�SODQV�IURP� WKH�

SHUVSHFWLYH�RI�ZRUN�QHHGV��,W�LV�DOVR�QHFHVVDU��WR�FRRSHU�

DWH�ZLWK�WKH�VRFLDO�HPHUJHQF��UHVFXH�IRUFHV�DQG�HVWDEOLVK�

FORVH�FRPPXQLFDWLRQ�FKDQQHOV�WR�FRSH�ZLWK�HPHUJHQFLHV��

VR�DV�WR�LPSURYH�WKH�DELOLW��WR�KDQGOH�DFFLGHQWV��(VWDEOLVK�

DQG�FRQWLQXRXVO��LPSURYH�WKH�HPHUJHQF��ZDWFK� V�VWHP��

IRUPXODWH�DFFLGHQW� LQIRUPDWLRQ� UHSRUWV�� LPSURYH�HPHU�

JHQF��KDQGOLQJ�SURFHGXUHV��DFKLHYH�FRPSUHKHQVLYH�PDQ�

DJHPHQW�RI�WKH�ZDWFK�V�VWHP��GR�D�JRRG�MRE�RI�KRUL]RQWDO�

FRRUGLQDWLRQ��DQG�DOVR�LPSOHPHQW�YHUWLFDO�LPSOHPHQWDWLRQ��

,PSURYH�H[LVWLQJ�SODQV�DQG�UXQ�HPHUJHQF��UHVSRQVH�SUR�

FHGXUHV��7KH�H[HUFLVH�VKRXOG�EH�GRQH�ZHOO�DQG�FDUULHG�

RXW�LQ�SUDFWLFH��DQG�WKH�DFFHSWDQFH�RI�HPHUJHQF��H[HUFLVH�

VWDQGDUGV�VKRXOG�EH�GRQH�ZHOO��@�

����6WD�GDUGL�DWLR��RI��YLDWLR��)XHO�6DIHW��0D��
D�HPH�W

�YLDWLRQ�IXHO�VDIHW��PDQDJHPHQW�VKRXOG�FKDQJH�IURP�D�

VLQJXODU�PDQDJHPHQW�PRGHO�WR�FRPSOLDQFH�DQG�DGDSWLYH�

PDQDJHPHQW�PRGHO�WR�LPSURYH�WKH�HIIHFWLYHQHVV�RI�PDQ�

DJHPHQW��DW� WKH�VDPH�WLPH��DGMXVWPHQWV�PXVW�EH�PDGH�WR�

WKH�VHFXULW��PDQDJHPHQW�PRGHO��5HTXLUH�VDIHW��PDQDJH�

PHQW�EHKDYLRU�WR�EH�LQ�SODFH��VR�WKDW�VDIHW��PDQDJHPHQW�

ZRUN�LV�VWDQGDUGL]HG��,Q�DYLDWLRQ�IXHO�VDIHW��PDQDJHPHQW��

WKH�PDLQ�ZRUN�GLUHFWLRQ�LV�WR�IXOO��FRYHU�WKH�KD]DUG�VRXUF�

es,�develop�scienti�c�management�procedures�and�active�

ly�implement�them,�and�also�establish�hazard�source��les.�

)RU� WKH�FRQWLQXRXV� LPSURYHPHQW�RI� WKH�KLGGHQ�GDQJHU�

DQDO�VLV�V�VWHP��FRUUHVSRQGLQJ�FRQWURO�PHDVXUHV�QHHG�WR�

EH� IRUPXODWHG��:LWK� WKH� V�VWHP�HYDOXDWLRQ�WHDP�DV� WKH�

VXSSRUW��WKH�FRQVWUXFWLRQ�RI�WKH�VDIHW��PDQDJHPHQW�V�VWHP�

LV�FRQWLQXRXVO��LPSURYHG��@.�The�system��les�must�be�im�

SURYHG�VR�WKDW�WKH�JUDVVURRWV�PDQDJHUV�KDYH�WKH�DELOLW��WR�

PDNH�RYHUDOO�SODQV��(VWDEOLVK�WKH�DXWKRULW��RI�WKH�V�VWHP�

PDQXDO��VR�WKDW�WKH�DGDSWDELOLW��RI�RSHUDWLQJ�SURFHGXUHV�LV�

FRQVWDQWO��VWUHQJWKHQHG��5HDO�WLPH�VXSHUYLVLRQ�RI�WKH�RS�

HUDWLRQ�VWDWXV�RI�WKH�VDIHW��PDQDJHPHQW�V�VWHP�PDNHV�WKH�

'2,��KWWSV���GRL�RUJ����������IUDH�Y�L������
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V�VWHP�UXQ�HIIHFWLYHO���6WULFW�DXWKHQWLFLW��VDIHW��UXOHV�DQG�

UHJXODWLRQV��SURFHVV�FRQWURO�RI�WKH�LPSOHPHQWDWLRQ�RI�WKH�

RLO�VDIHW��V�VWHP��DQG�HQVXUH�WKH�HIIHFWLYH�LPSOHPHQWDWLRQ�

RI�WKH�VDIHW��PDQDJHPHQW�V�VWHP�

�����PSOHPH�W�WKH���YHVWL�DWLR��D�G�0D�D�HPH�W�
RI��LGGH��6DIHW���D�DUGV

6DIHW��SUHFDXWLRQV�PXVW�EH�VWUHQJWKHQHG�IRU�DOO�DVSHFWV�RI�

DYLDWLRQ�IXHO�VXSSO��WR�HQVXUH�WKDW�WKHUH�DUH�QR�SUREOHPV�

with�aviation�fuel�supply.�The�speci�c�supply�work�needs�

WR� FRPELQH�WKH�VSHFLDO�FOLPDWH�DQG�HQYLURQPHQWDO�FKDU�

DFWHULVWLFV�DQG�JHRJUDSKLFDO�HQYLURQPHQWDO� FRQGLWLRQV��

VWUHQJWKHQ�WKH�LQVSHFWLRQ�RI�IDFLOLWLHV�DQG�HTXLSPHQW��IR�

FXV�RQ�LQVSHFWLRQ�DQG�UHIXHOLQJ��DQG�DOVR�UHTXLUH�UHJXODU�

PDLQWHQDQFH�WR�HQVXUH�WKH�VDIH�RSHUDWLRQ�RI�SLSHOLQHV�DQG�

LPSRUWDQW�IDFLOLWLHV��@�� ,W� LV�QHFHVVDU�� WR�GR�D�JRRG�MRE�RI�

PRQLWRULQJ�WKH�NH��SDUWV��LQFOXGLQJ�YDOYH�ZHOOV��SLSHOLQHV��

RLO� WDQN� IDUPV�DQG�RLO�GHSRWV��7KH�YLGHR�VXUYHLOODQFH�

HTXLSPHQW�PXVW�EH�LQWDFW��DQG�VDIHW��PHDVXUHV�PXVW�EH�

WDNHQ�IRU� WKH�HTXLSPHQW�WR�HQVXUH� LWV�QRUPDO�ZRUN��,Q�

VSHFWLRQV�PXVW�EH�GRQH�IRU�SHRSOH�HQWHULQJ�DQG�OHDYLQJ��DV�

ZHOO�DV�YHKLFOHV��HVSHFLDOO��LQ�LPSRUWDQW�SODFHV���RX�PXVW�

EH�VWULFWO��ULJJHG��DQG�SHUVRQQHO�LQ�NH��DUHDV�DQG�YHKLFOHV�

HQWHULQJ�DQG�OHDYLQJ�PXVW�EH�VWULFWO��LQVSHFWHG�

7KH�SDWURO�V�VWHP�VKRXOG�EH�IRUPXODWHG�IRU�NH��SRVWV��

QHFHVVDU��FRQWURO�PHDVXUHV�VKRXOG�EH�WDNHQ�IRU�RLO�GHSRWV��

WUDQVIRUPHU�GLVWULEXWLRQ� URRPV��DXWRPDWLF�FRQWURO� URRPV�

DQG�RWKHU�SODFHV�� DQG�WKH�ZRUN�RI�SDWUROOLQJ�NH��SRVWV�

VKRXOG�EH�GRQH��)RU�LPSRUWDQW�IDFLOLWLHV�DQG�HTXLSPHQW��

VXFK�DV�UHIXHOLQJ�YHKLFOHV��RLO�SLSHOLQHV��HWF��:H�PXVW�GR�

D�JRRG�MRE�RI�VHFXULW��SUHFDXWLRQV�DQG�PRQLWRULQJ��@��,W�LV�

QHFHVVDU��WR�GR�D�JRRG�MRE�RI�FRRUGLQDWLQJ�WKH�IXHO�WUDQV�

SRUWDWLRQ�VWDWLRQ�V�DYLDWLRQ� IXHO� URDG�WUDQVSRUWDWLRQ�FRQ�

WUDFWRU��DQG�FRPPXQLFDWH�LQ�DOO�DVSHFWV��,Q�WKH�SURFHVV�RI�

MHW�IXHO�GLVWULEXWLRQ��ZH�PXVW�DWWDFK�LPSRUWDQFH�WR�VDIHW��

PDQDJHPHQW�� LQILOWUDWH�VDIHW��PDQDJHPHQW� LQWR�VSHFLILF�

work,�and�attach�great�importance�to�ground�traf�c�safety�

PDQDJHPHQW�WR�DYRLG�FDXVLQJ�SURSHUW��GDPDJH�DQG�SHU�

VRQQHO�VDIHW��DFFLGHQWV��:H�PXVW�OLNH�WR�LGHQWLI��WKH�ULVN�

IDFWRUV�RI�WKH�GDQJHURXV�VRXUFHV�LQ�WKH�ZRUNSODFH���FFRUG�

ing�to�the�identi�ed�risks,�compare�the�control�procedures,�

VRUW�RXW�WKH�FXUUHQW�RSHUDWLRQ�UHFRUGV��DQG�FRQWURO�WKH�ULVN�

SRLQWV��7R�GR�D�JRRG�MRE�RI�DVVHVVLQJ�WKH�KLGGHQ�ULVNV��LW�LV�

DOVR�QHFHVVDU��WR�LPSOHPHQW�KLHUDUFKLFDO�PDQDJHPHQW��WR�

FDUU��RXW�VDIHW��VHOI�LQVSHFWLRQ�ZRUN�� WR�GLVFRYHU�KLGGHQ�

GDQJHUV� LQ�D� WLPHO��PDQQHU�� DQG�WR� WDNH�HIIHFWLYH�PHD�

VXUHV�WR�HOLPLQDWH�WKHP�LQ�D�WLPHO��PDQQHU��,I� WKH�KLGGHQ�

GDQJHUV�IRXQG�GXULQJ�WKH�LQYHVWLJDWLRQ�DUH�VHULRXV��OHDGHUV�

QHHG�WR�HQWHU�WKH�VLWH�IRU�VXSHUYLVLRQ��DQG�IROORZ�XS�PDQ�

agement� should�be�done�during�the�recti�cation�to�make�

the�recti�cation�effective.�The�operation�and�management�

RI�HTXLSPHQW�PXVW�EH�JUDGXDOO��LPSURYHG�� WKH�GHWHFWLRQ�

V�VWHP�PXVW�EH�FRQWLQXRXVO��LPSURYHG��UHJXODU�LQVSHF�

WLRQV�� DQG�WHFKQLFDO�PDLQWHQDQFH�PXVW�EH� LQVWLWXWLRQDO�

L]HG��,I�DEQRUPDOLWLHV�DUH�IRXQG��WKH��PXVW�EH�GHDOW�ZLWK�

LQ�D� WLPHO��PDQQHU��)RU�WKH� LPSOHPHQWDWLRQ�RI�G�QDPLF�

PDQDJHPHQW��WKH�SUREDELOLW��RI�IDLOXUH�FDQ�EH�HIIHFWLYHO��

UHGXFHG��@�

����6WUH��WKH��WKH�&R�VWUXFWLR��RI�6HFXULW��7HFK�
�ROR���7HDPV

6WUHQJWKHQLQJ� WKH�FRQVWUXFWLRQ�RI�VDIHW��WHFKQLFDO� WHDPV�

KDV�SOD�HG�DQ�LPSRUWDQW�UROH� LQ�LPSURYLQJ�WKH�TXDOLW��RI�

VDIHW��PDQDJHPHQW��7KH�EDVLF�ZRUN�RI�VDIHW��PDQDJH�

PHQW�LV�KXPDQ�PDQDJHPHQW��,W�LV�QHFHVVDU��WR�DWWDFK�JUHDW�

LPSRUWDQFH�WR�WKH�FRQVWUXFWLRQ�RI�WKH�WDOHQW�WHDP�DQG�RUJD�

QL]H�VWDII�WR�UHFHLYH�WUDLQLQJ�RQ�D�UHJXODU�EDVLV��7KH�PDLQ�

WUDLQLQJ�FRQWHQW�LV�LQGXVWU��VWDQGDUGV���OO�VDIHW��PDQDJHUV�

DUH�UHTXLUHG� WR�DFWLYHO�� OHDUQ�EXVLQHVV�NQRZOHGJH�� DQG�

FRQVWDQWO��XSGDWH�WKH�NQRZOHGJH�VWUXFWXUH�WR�DEVRUE�QHZ�

NQRZOHGJH�LQ�D�WLPHO��PDQQHU��0��SURIHVVLRQDO�OHYHO�KDV�

improved.�In�the��eld�work,�safety�management�personnel�

FDQ�PDNH�DFFXUDWH�MXGJPHQWV�RQ�LVVXHV��HDUQHVWO��SHUIRUP�

WKHLU� UHVSRQVLELOLWLHV�� DQG�HQVXUH� WKH�TXDOLW��RI� VDIHW��

PDQDJHPHQW�ZRUN�� ,Q�VDIHW��SHUIRUPDQFH�PDQDJHPHQW��

SHUIRUPDQFH�VKRXOG�EH�XVHG�DV�DQ�LPSRUWDQW�PHDVXUH�RI�

WKH�UHPXQHUDWLRQ�RI�VDIHW��WHFKQLFLDQV�� VR�DV�WR�PRELOL]H�

WKH�VWDII�V�SRVLWLYH�DZDUHQHVV��%��VWUHQJWKHQLQJ�VHFXULW��

PDQDJHPHQW�� WKH�WHDP�V�DELOLW��WR�SHUIRUP�LWV�GXWLHV�KDV�

EHHQ� LPSURYHG��@��(QWHUSULVHV�FDQ�RUJDQL]H� VDIHW��PDQ�

DJHPHQW�OHFWXUHV�RQ�D�UHJXODU�EDVLV��7KH�WUDLQLQJ�PHWKRG�

VKRXOG�QRW�EH�EDVHG�RQ�SUHDFKLQJ�DORQH��,QVWHDG�� LW�PXVW�

EH�GLYHUVH�LQ�IRUP�DQG�PRELOL]H�WKH�SRVLWLYH�DZDUHQHVV�RI�

SURIHVVLRQDO�OHDUQLQJ�RI�VWDII��6RPH�VDIHW��PDQDJHUV�DOVR�

QHHG�WR� UHFHLYH�H[SHULHQWLDO� WUDLQLQJ��DQG�FDQ�DOVR�KROG�

MRE�VNLOOV�FRPSHWLWLRQV�WR�LPSURYH�WKH�VDIHW��DZDUHQHVV�RI�

VDIHW��PDQDJHUV�

(QWHUSULVHV�FDQ�FDUU��RXW�DFWLYLWLHV�VXFK�DV��6DIHW��3UR�

duction�Month”.�Each�month�has�a��xed�number�of�days�

WR�FDUU��RXW� VDIHW��SURGXFWLRQ�SXEOLFLW��DQG�HGXFDWLRQ��

SRSXODUL]H�VDIHW��NQRZOHGJH�WR� HDFK�HPSOR�HH��DQG�KHOS�

HPSOR�HHV�HVWDEOLVK�VDIHW��DZDUHQHVV��)RU�WKH�SHUVRQQHO�

RI�WKH�VXSSO��VWDWLRQ��HPHUJHQF��FDSDFLW��WUDLQLQJ�VKDOO�EH�

FRQGXFWHG�VR�WKDW� WKH��FDQ�GHDO�ZLWK�HPHUJHQFLHV�GXULQJ�

ZRUN�DQG�DYRLG�VHULRXV�FRQVHTXHQFHV���@��%��VWUHQJWKHQLQJ�

VDIHW��PDQDJHPHQW� WUDLQLQJ��HPSOR�HHV�FDQ�FRUUHFW� WKHLU�

ZRUN�DWWLWXGH��IXOILOO� WKHLU�GXWLHV�VHULRXVO���DQG�HVWDEOLVK�

WKH�FRQFHSW�RI� VDIHW��GHYHORSPHQW�� ,Q� WKH�ZRUN��ZH�FDQ�

XQLI��RXU� WKLQNLQJ�DQG�KDYH�D�FOHDU�PDQDJHPHQW�JRDO��

ZKLFK�LV�WR�SURPRWH�WKH�KHDOWK��DQG�VXVWDLQDEOH�GHYHORS�

PHQW�RI�WKH�DYLDWLRQ�IXHO�LQGXVWU��

'2,��KWWSV���GRL�RUJ����������IUDH�Y�L������
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���0D�D�HPH�W�6WUDWH���IRU��LUSRUW�7D�NHU�
)XHOL���6DIHW�

,Q�WKH�DLUSRUW�WDQNHU�IXHOLQJ�VDIHW��PDQDJHPHQW��LW�LV�QHF�

HVVDU��WR�DYRLG�WKH�WRS�VSODVK�GXULQJ�WKH�ORDGLQJ�SURFHVV��

WKH�JURXQGLQJ�GHYLFH�PXVW�KDYH�KLJK�VDIHW��DQG�UHOLDELOL�

W���WKH�RLO�SUHVVXUH�DQG�ORDGLQJ�DQG�XQORDGLQJ�FRQWURO��DQG�

the�fuel�loading�speed�after�the��lter�element�replacement�

LV�VORZHU�

(VWDEOLVK� VDIHW�� VWDQGDUGV�DQG� ODZV�DQG� UHJXODWLRQV��

'HWDLOV�DUH�DV�IROORZV�

�����YRLG�6SODVKL���IURP�WKH�7RS�GXUL���)LOOL��

%HFDXVH�IXHO�LV�LQMHFWHG�LQWR�WKH�WRS�RI�WKH�DLUSRUW� WDQNHU��

it�is�easy�to�form�a��ammable�mixture,�and�it�is�also�easy�

WR�JHQHUDWH�HOHFWULFLW���7KHUHIRUH�� WKH�ERWWRP�UHIXHOLQJ�

PHWKRG�VKRXOG�EH�WKH�PDLQ�FKRLFH� IRU�UHIXHOLQJ�� ,Q�WKH�

DFWXDO�RSHUDWLRQ�SURFHVV��LI�WKH�ERWWRP�RI�WKH�WDQN�FDQQRW�

be�re�lled�with�oil,�the�nozzle�of� the�crane�should�go�to�

D�SRVLWLRQ�DERXW�����PP�GHHS�LQ�WKH�ERWWRP�RI�WKH�WDQN��

DQG�XVH� WKH�XQGHUIORZ�UHIXHOLQJ�PHWKRG�WR� UHIXHO��,I� LW�

LV�D� ODUJH�WDQN� WUXFN�� LI� WKH�HOHFWULFDO�FRQGXFWLYLW��RI�WKH�

MHW�IXHO�LV�UHODWLYHO��ORZ��WKH�WRS�LQMHFWLRQ�PHWKRG�FDQ�EH�

XVHG��7KH� IXHO� WDQN�RI�WKH�WDQN�WUXFN�FDQQRW�EH�UHIXHOHG�

ZLWK�WKH�SXPS�V�GXDO�SLSH�SXPS���@�

����7KH��URX�GL����HYLFH�0XVW��DYH��L�K�6DIH�
W��D�G�5HOLDELOLW�

&RQVLGHULQJ� WKH�GLVDGYDQWDJHV�RI� VWDWLF�HOHFWULFLW���ZH�

PXVW�WDNH�WDUJHWHG�PHDVXUHV�WR�VROYH�WKHP���PRQJ�WKHP��

WKHUH�LV�D�UHTXLUHPHQW�IRU�WKH�JURXQGLQJ�UHVLVWDQFH�YDOXH��

�W�WKH�VDPH�WLPH��HQVXUH�WKDW� WKH�FURVVRYHU�EHWZHHQ�WKH�

ORDGLQJ�DQG�XQORDGLQJ�SLSHV�DQG�WKH� WDQNHU�DQG�WKH�FRQ�

QHFWLRQ�EHWZHHQ�WKH�JURXQGLQJ�DUH�VDIH�DQG�UHOLDEOH��DQG�

HQVXUH�WKH�V�VWHP��,W�LV�VDIH�GXULQJ�RSHUDWLRQ��,W�VKRXOG�EH�

noted�that�there�is�no��xation�of�the�grounding�device�set�

WLQJV�RQ�WKH�JURXQG�RI�FHPHQW�URDGV��JDV�VWDWLRQV��HWF��7KH�

JURXQGLQJ�SLQ�LV�WKURZQ�RQ�WKH�JURXQG�DQG�FDQQRW�EH�HI�

fectively�grounded.�When�metal��res�on�the�ground,�when�

WKH�YROWDJH�UHDFKHV�����WR�����YROWV��WKH�JDV�PL[WXUH�ZLOO�

EH�LJQLWHG��7KHUHIRUH��JUHDW�DWWHQWLRQ�PXVW�EH�SDLG�WR�WKH�

LQVWDOODWLRQ�RI�JURXQGLQJ�GHYLFHV����@�

����2LO�3UHVVXUH���/RDGL���D�G�8�ORDGL���&R��
WURO

:KHQ�ORDGLQJ�DQG�XQORDGLQJ�HTXLSPHQW�PDLQWDLQV�QRUPDO�

pressure�and�normal��ow,�accidents�generally�do�not�oc�

cur,�however,�due�to�the�in�uence�of�various�unexpected�

IDFWRUV�RU�WKH� VXEMHFWLYH�RSHUDWLQJ�PHDVXUHV�RI�WKH�VWDII��

the�pressure�will�increase,�the��ow�will�also�increase,�and�

WKH�ULVN�IDFWRU�ZLOO�LQFUHDVH���W�WKH�VDPH�WLPH��WU��WR�DYRLG�

WXUQLQJ�WKH�SXPS�RQ�RU�RII�VXGGHQO���DV�WKLV�ZLOO�FDXVH�H[�

cessive�instantaneous�shock�pressure�and�excessive��ow,�

ZKLFK�ZLOO�FDXVH�WKH�VWDWLF�YROWDJH�WR�VXUJH�LQVWDQWO��DQG�

FDXVH�VHULRXV�FRQVHTXHQFHV�

����7KH�2LO�)LOOL���6SHHG��V�6ORZHU�DIWHU�WKH�)LOWHU�
(OHPH�W��V�5HSODFHG

The�oil��lling�speed�of�the��lter�element�is�relatively�slow�

after�replacement.�This�is�because�the�new��lter�has�high�

electri�cation�characteristics.�The�use�of� the�new��lter� is�

OLNHO��WR�FDXVH�HOHFWURVWDWLF�GLVFKDUJH�SUREOHPV�DQG�VWHDP�

H[SORVLRQ�SUREOHPV�� ,I� WKH�H[KDXVW�VSHHG�DQG�UHIXHOLQJ�

VSHHG�DUH�UHODWLYHO��KLJK��WKH�SUREOHP�RI�VWDWLF�HOHFWULFLW��

JHQHUDWLRQ�LQ�WKH�ZDWHU�WDQN� ILOWUDWLRQ� LV� OLNHO��WR�RFFXU��

DQG�HYHQ�WKH�SKHQRPHQRQ�RI�HOHFWURVWDWLF�H[SORVLRQ�PD��

RFFXU���@�

�W�WKH�DLUSRUW�� IXHO� VWRUDJH�DQG� WUDQVSRUWDWLRQ�HTXLS�

PHQW�LV�LQVSHFWHG�LQ�FRQVLGHUDWLRQ�RI�QDWXUDO�IDFWRUV�VXFK�

DV�VSHFLDO�FOLPDWH�DQG�JHRJUDSKLFDO�HQYLURQPHQW��5HJXODU�

LQVSHFWLRQV�RI� WDQNHU� WUXFNV�DQG�RWKHU�LPSRUWDQW�HTXLS�

PHQW�� DV�ZHOO� DV� WHFKQLFDO�PDLQWHQDQFH�ZRUN� LQ�GDLO��

ZRUN��WR�HQVXUH�WKDW� WKH�HTXLSPHQW�KDV�D�KLJK�VDIHW��DQG�

VWDELOLW����@��,W�LV�QHFHVVDU��WR�VWULFWO��LQVSHFW�WKH�SHUVRQQHO�

RI�RLO� WDQN�IDUPV��RLO�GHSRWV�� DQG�YHKLFOHV�� DQG�FRQGXFW�

VWULFW� LQVSHFWLRQV��DQG�GR�D�JRRG�MRE�RI�HTXLSPHQW�PDQ�

DJHPHQW�DQG�FRQWURO��'HYHORS�D� VDIHW��SDWURO� V�VWHP��

SDWURO� WKH�DLUSRUW� DFFRUGLQJ�WR� UHTXLUHPHQWV�� UHJXODUO��

SDWURO�RLO�GHSRWV��RLO�JDUDJHV�DQG�LPSRUWDQW�SODFHV��WDNH�

QHFHVVDU��VDIHW��SUHFDXWLRQV��DQG�VWUHQJWKHQ�PRQLWRULQJ�

ZRUN��5HDO�WLPH�PRQLWRULQJ�RI�WDQNHU�YHKLFOHV�DQG�RWKHU�

LPSRUWDQW�HTXLSPHQW�DOO�ULVNV�DQG�KLGGHQ�GDQJHUV�PXVW�

EH�HOLPLQDWHG�LQ�WLPH��7KH�VDIHW��PDQDJHPHQW�RI�WKH�IXHO�

V�VWHP�PXVW�EH�LQ�SODFH��7KH�DLUSRUW�VKRXOG�GR�D�JRRG�MRE�

RI�LQVSHFWLQJ�WKH�HTXLSPHQW�DQG�FRPELQH�UHJXODU�LQVSHF�

WLRQV�ZLWK�UDQGRP�LQVSHFWLRQV�WR�GHWHFW�DEQRUPDOLWLHV�LQ�

HTXLSPHQW�LQ�D�WLPHO��PDQQHU�

����(VWDEOLVK�6DIHW��6WD�GDUGV���/DZV�D�G�5H�X�
ODWLR�V

,Q�WKH�VDIHW��PDQDJHPHQW�DQG�PRQLWRULQJ�RI�WKH�SLSHOLQHV�

XVHG�IRU�WUDQVSRUWDWLRQ�DQG�VWRUDJH�RI�DYLDWLRQ�IXHO� WDQNV�

LQ�DLUSRUWV��GHYHORSHG�FRXQWULHV�KDYH�WR�PRQLWRU�WKH�ZKROH�

SURFHVV�RI�SLSHOLQH�GHVLJQ��HTXLSPHQW� LQVWDOODWLRQ�DQG�

XVH�WR�DFKLHYH�UHDO�WLPH�PDQDJHPHQW��)RU�H[DPSOH�� WKH�

8QLWHG�6WDWHV�KDV�IRUPXODWHG� VWDQGDUGV� IRU�OLTXLG�PDQ�

DJHPHQW�V�VWHPV��,Q�SDUWLFXODU��LQ�WKH�GHVLJQ�RI�SLSHOLQHV��

GHWDLOHG� WHFKQLFDO� UHTXLUHPHQWV�KDYH�EHHQ�SXW� IRUZDUG�

IRU�WKH�GHVLJQ�RI�SLSHOLQHV�� WKH�XVH�RI�PDWHULDOV��DQG�WKH�

PDQXIDFWXUH�� LQVWDOODWLRQ��DQG�PDLQWHQDQFH�RI�SLSHOLQHV��

'2,��KWWSV���GRL�RUJ����������IUDH�Y�L������
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7KH�IXHO�SLSHOLQH�ZLOO�EH�GDPDJHG�LQ�XVH�DQG�WKH�QHFHV�

VDU��SURWHFWLRQ�PHDVXUHV�QHHG� WR�EH� LPSOHPHQWHG��7KH�

WHFKQLFDO�UHTXLUHPHQWV�SURSRVHG�KHUH�DUH�YHU��FOHDU�� ,Q�

RUGHU�WR�HQVXUH�WKH�VDIHW��RI�SLSHOLQHV��WKH�8QLWHG�6WDWHV�

KDV�DOVR�LVVXHG�LQGXVWU��VWDQGDUGV�IRU�WKH�VDIHW��PDQDJH�

PHQW�RI�KD]DUGRXV�OLTXLG�PDQDJHPHQW�V�VWHPV��7KH�LVVXHV�

LQYROYHG�LQFOXGH�WKH�LPSURYHPHQW�RI�SLSHOLQH�VDIHW���UH�

TXLULQJ�SUHFDXWLRQDU��PHDVXUHV�LQ�WKH�SURFHVV�RI�SLSHOLQH�

GHVLJQ��DQG�WKH�XVH�RI�ULVN�DVVHVVPHQWV��7KH�LQGH[�HQDEOHV�

WKH�SLSHOLQH�WR�EH�XVHG�VDIHO��DQG�WKH�DFFLGHQW�UDWH�GXULQJ�

SLSHOLQH�XVH�LV�HIIHFWLYHO��FRQWUROOHG���@�

7HFKQLFDO�VWDQGDUGV�ZLOO�EH�IRUPXODWHG�LQ�WKH�FRQVWUXF�

WLRQ�RI�RLO�SLSHOLQHV��DQG�UHOHYDQW�QDWLRQDO�VDIHW��VXSHUYL�

VLRQ�DXWKRULWLHV�ZLOO�ZRUN�RQ�WKLV�EDVLV��)RU�H[DPSOH��WKH�

86�JRYHUQPHQW�DJHQF��KDV�LVVXHG�D�FRXQWHUPHDVXUH�WR�WKH�

VDIHW��RI�QDWXUDO�JDV�SLSHOLQHV��ZKLFK�LV�XVHG�WR�HQVXUH�WKH�

VDIHW��RI�SLSHOLQH�XVH�DQG�DOVR�SOD�V�D�UROH�LQ�PDLQWDLQLQJ�

WKH�VDIHW��RI�ZRUNHUV�

���&R�FOXVLR�

7KURXJK�WKH�UHVHDUFK�RQ�WKH�DERYH�FRQWHQW��LW�LV�FOHDU�WKDW�

LQ�YLHZ�RI�WKH�KLJK�GDQJHU�RI�IXHO�RLO�� LW� LV�QHFHVVDU��WR�

DWWDFK�JUHDW�LPSRUWDQFH�WR�VDIHW��PDQDJHPHQW���Q�� OLQN�

PXVW�EH� VWULFWO�� LPSOHPHQWHG�LQ�DFFRUGDQFH�ZLWK� UHOH�

YDQW�VDIHW��VWDQGDUGV�DQG�FRPSO��ZLWK�UHOHYDQW�ODZV�DQG�

UHJXODWLRQV��7KH�VDIHW��PDQDJHPHQW�RI�WKH�DYLDWLRQ�IXHO�

V�VWHP�RI�WKH�DLUSRUW�FDQQRW�EH�VWDJQDQW��EXW�PXVW�EH�FRQ�

VWDQWO��LPSURYHG�WR�HQVXUH�WKDW�WKHUH�ZLOO�EH�QR�SUREOHPV�

LQ�IXHO�WUDQVSRUWDWLRQ�DQG�XVH��DQG�WR�SURPRWH�WKH�KHDOWK��

GHYHORSPHQW�RI�WKH�FLYLO�DYLDWLRQ�LQGXVWU��

5HIHUH�FHV

��@�/LX��X��6XQ�=KHQ��/XR�5XL��HW�DO��(IIHFWV�RI�PHWKDQH�

PRODU� IUDFWLRQ�DQG�LQLWLDO�SUHVVXUH�RQ�FRPEXVWLRQ�

FKDUDFWHULVWLFV�RI�PHWKDQH���53���DYLDWLRQ�NHURVHQH�

EOHQG�IXHO��-@��&KLQHVH�-RXUQDO�RI��HURQDXWLFDO�'��

QDPLFV��������������������������LQ�&KLQHVH�

��@�:HL�;LDRELQ��,PSRUWDQFH�RI�6DIHW��&XOWXUH�&RQVWUXF�

WLRQ� LQ��YLDWLRQ�)XHO�0DQDJHPHQW�-@��&KLQD�3HWUR�

OHXP�DQG�&KHPLFDO�6WDQGDUGV�DQG�4XDOLW������������

�LQ�&KLQHVH�

��@�/LX��X��7DQJ�=KXR��6XQ�=KHQ��HW�DO��/DPLQDU�&RP�

EXVWLRQ�&KDUDFWHULVWLFV�RI�&KORUHOOD�2LO��53����YL�

DWLRQ�.HURVHQH�%OHQG�)XHO�-@��&KLQHVH� -RXUQDO�RI�

�HURQDXWLFDO�'�QDPLFV����������������������LQ�&KL�

QHVH�

��@�5XDQ�6KDRMXQ��)HL��LZHL��:X�1DQ��HW�DO��5HVHDUFK�RQ�

FRPSDUDWLYH�WHVW�PHWKRG� IRU� WKHUPDO�R[LGDWLRQ�VWD�

ELOLW��RI�V�QWKHWLF�DYLDWLRQ�OXEULFDQWV�-@��/XEULFDQWV��

����������LQ�&KLQHVH�

��@��XDQJ�-XQ��6RQJ�=KLTLDQJ��=KDQJ��LQJ��6HFXULW��

5LVN��QDO�VLV�DQG�0DQDJHPHQW��QDO�VLV�RI�0LOLWDU��

2LO�7UDQVSRUWDWLRQ�-@��&KLQD�6WRUDJH�DQG�7UDQVSRUWD�

WLRQ��������������������LQ�&KLQHVH�
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