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)
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�
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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��
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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����������������
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