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The Development of Mining Water Inf low Predict Method

Chen Mingzhi , L iu Shucai , Yang Guoyong
( School of Resources and Earth Science, Uni versi t y of Chi na Mi ni ng and Technology ,

Xuzhou 221116 , Chi na)

Abstract :To make more accurate predicted mini ng water i nf low , mul tiple methods are stud2

ied and analyzed. The using area , advantages and di sadvantages of each method are syn2

thetical l y analyzed. The development and the practical method are analyzed. In f uture , the

main way of promoti ng the calculation of mini ng water i nf low i s the combination of def i ned

mathematic model method and undef i ned method ; and the possibili ty of usi ng some new

mechanics which developed quickl y i s di scussed.
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1 ¡¡Òý¡¡ÑÔ

¿ó¾®Ó¿Ë®Á¿ÊÇÖ¸ÔÚ¿óÉ½½ É̈èºÍ Éú²ú¹ý ³Ì ÖÐµ¥

Î» Ê±¼äÄÚÓ¿Èë¾®Ïï ÖÐµÄË®Á¿¡£¿É¿¿µÄÓ¿Ë®Á¿Êý¾Ý

ÊÇÖÆ¶¨¿ó¾®·ÀÖÎË®́ëÊ©µÄÖ÷ÒªÒÀ¾ÝºÍ ÆÀ¼Û¿ó¾®°²

È«µÄÖØÒªÖ ±̧ê¡£Ó¿Ë®Á¿Ô¤²âÊÇÒ»Ïî ±È½Ï̧ ´ ÔÓºÍ À§

ÄÑµÄ¹¤×÷ ,ÎÒ¹úÔÚÉú²ú ÖÐ»ýÀÛ²¢ ·¢ Õ¹ÁË¶àÖÖ¿ó¾®

Ó¿Ë®Á¿¼ÆËã·½·¨ ,µ«¾«¶ÈºÍ ×¼È·¶È¶¼ÓÐ́ý Ìá ¸ß ¡£

¾ÝÍ³ ¼Æ,½«¿±Ì½½×¶Î Ô¤²â µÄ¿ó¾®Ó¿Ë®Á¿Óë¿ª²Éºó

¿ó¾®Êµ¼ÊÓ¿Ë®Á¿Ïà ±È, Îó ²î Ð¡ÓÚ30 %µÄ½öÓÐ

10 % ,80 %µÄ¿óÇø³¬¹ý 50 % ,ÓÐµÄÉõÖÁÎó ²î ´ï µ½

ÊýÊ®±¶¡£¶ø½üÐ©ÄêÀ´ ,Ëæ×Å¿ó¾®¿ª²ÉÌõ ¼þµÄ̧ ´ ÔÓ

»¯ ,ÌØ±ðÊÇ²ÉÉîµÄ²»¶Ï ¼Ó́ó ,Ê¹¿ó¾®Ó¿Ë®Á¿µÄÔ¤¼Æ

ÃæÁÙ̧ü´óµÄÌô Õ½,¿ó¾®Ó¿Ë®Á¿Ô¤²â µÄ́ í Îó »áÓ°Ïì

Éú²ú ,ÓÐÊ±ÉõÖÁ»áÔì³ÉÑÍ¾®µÈÖǾó ¾­¼ÃºÍ °² È«Ëð

Ê§¡£Îª ÁËÂú×ãÃº¿óÉú²ú µÄ°² È«ÐÔºÍ ¾­¼ÃÐÔ,ºÜÓÐ

±ØÒª¶ÔÏÖÓÐµÄ¿ó¾®Ó¿Ë®Á¿¼ÆËã·½·¨ ½øÐÐ×Ü½áºÍ ÑÐ

ÌÖ ,Í¬Ê±³¢ÊÔ½«Ò»Ð©ÐÂµÄ¼ÆËã·½·¨ ÒýÈë²¢ ¼ÓÒÔÊµ

¼ù¼ìÑé,Ì½ÌÖÆä·¢ Õ¹µÄÇ÷ÊÆ¡£



2 ¡¡¿ó¾®Ó¿Ë®Á¿Ô¤²â¼ÆËãÏÖ×´

³£ÓÃµÄ¿ó¾®Ó¿Ë®Á¿¼ÆËã·½·¨ ºÜ¶à ,½üÄêÀ´Ò²

²»¶Ï ³öÏÖÒ»Ð©ÐÂµÄ·½·¨ [ 1 ,3 ,21] ,µ«Ó¦ÓÃÓÚÉú²úÊµ¼Ê

ÖÐ¾«¶È¶¼²»¹» ¡£¿ó¾®Ó¿Ë®Á¿Ô¤¼Æ·½·¨ ´óÖÂ·ÖÎª Á½

Àà:µÚÒ»ÀàÎª È·¶¨ÐÔµÄÊýÑ§Ä£ÐÍ·¨ ,ÆäÖÐ¾ßÓÐ́ú±í

ÐÔµÄ·½·¨ Îª Ë®¾ùºâ·¨ ¡¢½âÎö ·¨ ¡¢ÊýÖµ·¨ ;ÁíÒ»ÀàÎª

Í³ ¼Æ·ÖÎö ·½·¨ ,ÈçË®ÎÄµØÖÊ±ÈÄâ·¨ ¡¢Ó¿Ë®Á¿½µÉîÇú

Ïß·½³Ì ·¨ ¡¢Ïà ¹Ø·ÖÎö ·¨ ¡¢Ê±¼äÐòÁÐ·ÖÎö µÈ¡£¶ÔµÚÒ»

ÀàÀ´Ëµ,Èç¹ûË®ÎÄµØÖÊ²Î Êý²»¿É¿¿,Ë®ÎÄµØÖÊÌõ ¼þ

Ã»ÓÐ²éÇå,»òÒòË®ÎÄµØÖÊÇé¿ö̧ ´ ÔÓ¶øÌõ ¼þ̧Å»¯ ²»

×¼È· ,¶¼ÓÐ¿ÉÄÜÖ±½Óµ¼ÖÂ¼ÆËã½á¹û³öÏÖ´óµÄÎó ²î ¡£

µÚ¶þÀà·½·¨ ÔòÊÜÏÞÓÚÊµ²â ×ÊÁÏµÄ»ýÀÛ³Ì ¶È,Ö»ÄÜ

ÓÃÓÚµØÖÊºÍ ²É¿ó¹¤ ³Ì Ìõ ¼þ¾ßÓÐÏà ËÆÐÔµÄ¿ó¾®,¶ø

ÇÒÎÞ·¨ ¿¼ÂÇ¿ª²ÉÌõ ¼þÏÂÓ°Ïì ¿ó¾®³äË®ÒòËØµÄ¶¯ Ì¬

±ä»¯ ,È±·¦ ÍÆ¹ã ¼ÛÖµ¡£Îª ¸ü ºÃÂú×ãÉú²ú Êµ¼ùµÄÐè

Òª ,ÒÔÏÂ¶Ô¼ Ö̧Ö¿ó¾®Ó¿Ë®Á¿¼ÆËã·½·¨ ½øÐÐÌ½ÌÖºÍ

¸Ä½ø¡£

¡¡ ¡¡È·¶¨ÐÔÄ£ÐÍÊýÑ§·½·¨

1) Ë®¾ùºâ·¨ [ 1 ,21] ¡£Í¨ ¹ý ÑÐ¾¿Ä³Ò»Ê±ÆÚ¿óÇøµØ

ÏÂË®²¹ ¸ø ,¾¶Á÷,ÅÅÐ¹¼°Ô »́ãµÈ¾ùºâ³É·ÖÖ®¼äµÄ¹Ø

Ïµ ,¸ù¾ÝÎï ÖÊÊØºã¶¨ ÀíÀ´½ Á̈¢µØÏÂË®Ë®Á¿¾ùºâ·½

³Ì ,¸ù¾Ý̧÷ÖÖÒÑÖª³É·ÖµÄ±ä»¯ ¼ÆËã¿ó¾®Ó¿Ë®Á¿q¡£

ÓÉÓÚºÜÄÑ×¼È·¼ÆËã³öµØÏÂË®Ë®Á¿¾ùºâµÄ̧÷×é³É²¿

·Ö ,Ë®¾ùºâ·½·¨ µÄÓ¦ÓÃÊÜµ½ÏÞÖÆ¡£Ò»°ãÀ´Ëµ,Ö»ÊÊ

ÓÃÓÚÍê ÕûË®ÎÄµØÖÊµ¥ÔªÄÚÓÐ³¤ ÆÚ¹Û²â ×ÊÁÏ ,²¢ ÇÒ

ÈÝÒ×È·¶¨ ²¹ ¸øºÍ ÅÅÐ¹Á¿µÄ¿óÇø¡£¸Ã·½·¨ ³£×÷Îª Ñé

Ö¤¿ó¾®Ó¿Ë®Á¿³õ²½¹ÀËãµÄ¹¤¾ß,·¢ Õ¹Ç°¾°²»´ó ¡£

2) ½âÎö ·¨ [ 1 ,5] ¡£¸ù ¾ÝµØÏÂË®¶¯ Á¦ Ñ§Ô­Àí ,ÔÚ

Ò»¶¨±ß½çÌõ ¼þºÍ ³õÊ¼Ìõ ¼þÏÂ½ Á̈¢µØÏÂË®ÔË¶¯¶¨½â

ÎÊÌâ ,ÀûÓÃ¶¨½âÎÊÌâ µÄ½âÎö ½âÀ´Ô¤²â¿ó¾®Ó¿Ë®Á¿¡£

ÀýÈç ,ÎÈ¶¨Á÷ÔÚÒÑÖªË®Î» ½µÉîµÄÇé¿öÏÂ ,Ê¹ÓÃôÃ²¼

ÒÀ¹«Ê½ÇóÓ¿Ë®Á¿;¶ÔÓÚ·ÇÎÈ¶¨Á÷ÔòÊ¹ÓÃÌ©Ë¹¹«Ê½¡£

Ä¿Ç°́ ó¾®·¨ Îª ×î ³£ÓÃµÄ½âÎö ·¨ ¡£´ó¾®·¨ °Ņ̃ ´ ÔÓµÄ

Ïï µÀÏµ Í³ ¿´³ÉÒ»̧ö ¾ßÓÐµÈÐ§°ë¾¶µÄ́ ó ¾®ÔÚ¹¤ ×÷ ,

Õû̧öÏï µÀÏµ Í³ µÄÓ¿Ë®Á¿¾ÍÏà µ±ÓÚ́ó ¾®µÄÓ¿Ë®Á¿,

´Ó¶øÊ¹ÓÃôÃ²¼ÒÀÎÈ¶¨Á÷»ù±¾·½³Ì À´½üËÆ¼ÆËã¿ó¾®

Ó¿Ë®Á¿¡£

¶ÔÓÚÏï µÀºÍ ¹¤ ×÷ÃæÀ´Ëµ,Ó¦ÓÃ½âÎö ·¨ ÊÇ±È½Ï

×¼È·µÄ,ÓÈÆäÊḈó¾®·¨ ,ÒòÎª Ìõ ¼þÏà ¶Ô¼òµ¥ ,¶øÓ°

Ïì °ë¾¶ºÍ ±ß½çÌõ ¼þÎó ²î ¶¼²»´ó ¡£¶ø¶ÔÕû̧ö¾®Ïï Ïµ

Í³ À´Ëµ,Ê¹ÓÃ́ó¾®·¨ Ôò±ß½çÌõ ¼þÄÑÒÔÈ·¶¨ ,Ó°Ïì °ë

¾¶ÓëÊµ¼Ê²î ÒìºÜ´ó ,¾«¶ÈºÜÄÑÂú×ãÒªÇó¡£ÁíÍâ ,½â

Îö ·¨ Ò»°ãÒªÇóº¬Ë®²ã Îª ¾ùÖȨ̂÷Ïò Í¬ ÐÔ,Êµ¼ÊÌõ ¼þ

ÄÑÒÔÂú×ã ,³£³£½øÐÐ½üËÆ¾ùÖÊ»¯´¦ Àí ,Èç¹û·Ç¾ùÖÊ

ÐÔÃ÷ÏÔ ,Ô¤²â ½á¹û ¾ÍÄÑÒÔÂú×ã¾«¶ÈÒªÇó¡£ÓÉÓÚ½â

Îö ·¨ µÄ¾«¶È²»¸ß ,Ò»°ãÖ»ÔÚ¼ò»¯ ÏÂµÄ¿±Ì½½×¶Î »ò

Ë®ÎÄµØÖÊÌõ ¼þ¼òµ¥µÄÇé¿öÏÂÊ¹ÓÃ,ÔÚË®ÎÄµØÖÊ¹¤

×÷ÖÐ,²ÉÓÃÊýÖµ·¨ ·´ ÇóË®ÎÄµØÖÊ²Î ÊýÊ±,Ò²³£ÓÃ½â

Îö ·¨ Îª ÆäÌá ¹©³õÊ¼Öµ»òÏÞÖÆÌõ ¼þ¡£

3) ÊýÖµ·¨ [ 1 ,4 ,6 ,7] ¡£ÊÇÄ¿Ç°Êµ¼ÊÉú²ú ÖÐÓ¦ÓÃ×î

¹ã·º µÄÓ¿Ë®Á¿¼ÆËã·½·¨ ¡£µ±Ë®ÎÄµØÖÊ×ÊÁÏ·á ¸» ,

»òÓÐ́óÐÍ³é·ÅË®ÊµÑé×ÊÁÏÊ±,¿ÉÒÔÊ¹ÓÃÊýÖµ·¨ Ô¤

¼ÆÓ¿Ë®Á¿¡£ÊýÖµ·¨ ÊÇÒ»ÖÖÒÀÀµÓÚ¼ÆËã»ú¼¼ÊõµÄ·½

·¨ ,Ó¦ÓÃÊ±,¿ÉÒÔ²ÉÓÃË®ÎÄµØÖÊ²Î Êý·ÖÇǿ¦ Àí·Ç¾ù

ÖÊ¼°̧÷Ïò ÒìÐÔÎÊÌâ ¡£Í¨ ¹ý Êµ¼Ê¿óÇøµÄµØÏÂË®Á÷Ïµ

Í³ ÀëÉ¢»¯ ,½«Çó½âÁ÷³¡ ÉÏµÄÁ¬ÐøË®Í· ·Ö²¼×ª»¯ Îª

¼ÆËã̧÷½ÚµãµÄË®Í· ,°ÑÆ«Î¢ ·Ö·½³Ì ¼°±ß½çÌõ ¼þ×ª

»¯ Îª ÏßÐỐúÊý·½³Ì ×é ,Í¨ ¹ý Çó½â,µÃµ½̧÷½ÚµãµÄË®

Í· ½üËÆÖµ,×î ºó¼ÆËã¿ó¾®Ó¿Ë®Á¿¡£

ÓÐÏÞ²î ·Ö·¨ ºÍ ÓÐÏÞµ¥Ôª·¨ ÊÇÁ½ÖÖ³£ÓÃµÄÊýÖµ

·¨ ¡£ÓÐÏÞ²î ·Ö·¨ ÓÐÎï Àí¸ÅÄîÇåÎú ,¼ÆËã·½·¨ ¼òµ¥

µÈÓÅµã ,ÓÈÆäÊÇ²»¹æÔòÍø¸ñ²î ·Ö·¨ µÄ³öÏÖ ,Ê¹¶ÔÉø

Á÷ÇøÓòµÄ¿Ì»­ ¸ü ¼Ó¾«Ï¸ ,¸Ã·½·¨ ÓÐ½øÒ»²½̧ Ä½øµÄ

¿ÉÄÜÐÔ¡£ÓÐÏÞµ¥Ôª·¨ ÔòÓÃÈý½ÇÐÎµ¥Ôª»òËÄ±ßÐÎµ¥

Ôª»®·ÖÍø¸ñ ,±ãÓÚÁé»î ´¦ ÀíÇúÏß ±ß½çÓë·Ç¾ùÖȨ̂÷

Ïò ÒìÐÔÎÊÌâ ¡£

ÊýÖµ·¨ °ÚÍÑÁË½âÎö ·¨ Çó½âÎ¢ ·Ö·½³Ì Ê±¶ÔË®ÎÄ

µØÖÊÌõ ¼þµÄÑÏ¸ñ ÒªÇó,ÄÜÁé»î µÄÊÊÓ¦¸÷ÖÖ·Ç¾ùÖÊ

µØÖÊ½á¹¹ ºÍ ¸´ ÔÓ±ß½çÌõ ¼þÏÂµÄ¿ó¾®Ó¿Ë®Á¿¼ÆËã¡£

ÀíÂÛÉÏ ,ÊýÖµ·¨ ²ÉÓÃ·ÖÇø¼ÆËã,ÄÜÎÞÏÞ±Æ½üÕæÊµµÄ

Ìõ ¼þ,Í¨ ¹ý ·´ ÑÝ¼ÆËã,Ò²¿ÉÇóÈ¡º¬Ë®²ãË®ÎÄµØÖÊ²Î

Êý¡£²ÉÓÃÊýÖµ·¨ ¼ÆËã¿ó¾®Ó¿Ë®Á¿Ç°Ìá ÊÇÓµÓÐ·á ¸»

µÄË®ÎÄµØÖÊ¿±Ì½×ÊÁÏ ,×î ºÃÓÐ́óÐÍµÄ³é·ÅË®×ÊÁÏ ¡£

¡¡ ¡¡²»È·¶¨ÊýÑ§Ä£ÐÍ·½·¨

1) Ë®ÎÄµØÖÊ±ÈÄâ·¨ [ 1 ,2 ] ¡£ÊÇÒ»ÖÖ́« Í³ Ó¿Ë®Á¿

Ô¤¼Æ·½·¨ ¡£ËüÀûÓÃµØÖÊºÍ Ë®ÎÄµØÖÊÌõ ¼þÏà ËÆ,¿ª

²ÉÌõ ¼þ»ù±¾Ïà Í¬µÄÉú²ú¿ó¾®ÅÅË®»òÓ¿Ë®Á¿¹Û²â×Ê

ÁÏ ,À´Ô¤²âÐÂ½ ¿̈ó¾®µÄÓ¿Ë®Á¿¡£µ±Ïà ËÆ¿ó¾®ÓµÓÐ

³¤ÆÚµÄË®Á¿¹Û²â ×ÊÁÏ ,¿ÉÒÔ±£Ö¤Ó¿Ë®Á¿Óȩ̈÷Ó°Ïì

ÒòËØÖ®¼äÏà ¹Ø¹ØÏµ µÄ¿É¿¿³Ì ¶È¡£±ÈÄâ·¨ Ö÷ÒªÓÐ̧»

Ë®Ïµ Êý·¨ ºÍ µ¥Î» Ó¿Ë®Á¿·¨ ,ÆäÖÐ̧»Ë®Ïµ Êý·¨ :

Kp = 1
n ¡Æ

n

i = 0

Q0

Ri

Ê½ÖÐ,Q0 Îª Ò»¶¨Ê±ÆÚÄÚÅÅ³ö µÄ¿ó¾®Ó¿Ë®Á¿, Ri Îª

¸÷¸öÓ°Ïì ÒòËØ,¿ÉÒÔÊÇ²úÁ¿p0 ,²É¿ÕÇøÃæ»ý F0 ,²É

¾ò³¤¶ÈL 0 µÈ¡£
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