
�������������������2019;1:5

www.omniscient.sg

5�9,�:

Application�of�New�Materials�in�Contemporary�Landscape�Design
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Abstract

Throughout�history,�people’s�pursuit�of�“beauty”�has�never�stopped.�From�the�natural�beauty�of�the�past�to�all�kinds�of�novel�

EHDXW���WKH�QHZ�JHQHUDWLRQ�RI�ODQGVFDSH�DUFKLWHFWV�KDYH�WULHG�PDQ��QHZ�GHVLJQ�WHFKQLTXHV�DQG�QHZ�DSSOLFDWLRQV���V�D�UHVXOW��

WKH�GHYHORSPHQW�RI�QHZ�PDWHULDOV�DQG�WHFKQRORJLHV�KDV�UHFHLYHG�LQFUHDVLQJ�DWWHQWLRQ��7KH�QHZ�PDWHULDO�LV�DQ�LQGLVSHQVDEOH�

DQG�LPSRUWDQW�IDFWRU�LQ�ODQGVFDSH�GHVLJQ��,W�ZLWQHVVHG�WKH�XUEDQ�GHYHORSPHQW�SURFHVV�DQG�DSSHDUHG�PRUH�IUHTXHQWO��ZLWK�D�

QHZ�IDFH��7KLV�VWXG��PDLQO��H[SODLQV�WKH�LPSDFW�RI�GLIIHUHQW�PDWHULDOV�RQ�WKH�GHYHORSPHQW�RI�GLIIHUHQW�HUDV�� LQWURGXFHV�WKH�

FXUUHQW�VWDWXV�RI�QHZ�PDWHULDOV��VXPPDUL]HV� WKH�FKDUDFWHULVWLFV�RI�QHZ�PDWHULDOV��DQG�VXPPDUL]HV�WKH�ZD�V� LQ�ZKLFK�QHZ�

PDWHULDOV�DUH�XVHG�LQ�FRQWHPSRUDU��ODQGVFDSHV��)LQDOO���WKH�IXWXUH�GHYHORSPHQW�WUHQG�RI�WKH�QHZ�PDWHULDOV�LV�SURVSHFWHG��,W�LV�

KRSHG�WKDW�WKLV�UHVHDUFK�ZLOO�SURYLGH�VRPH�VXJJHVWLRQV�IRU�WKH�FXUUHQW�GRPHVWLF�ODQGVFDSH�GHVLJQ�SUDFWLFH�WR�D�FHUWDLQ�H[WHQW��

DQG�EXLOG�D�EULGJH�EHWZHHQ�GHVLJQ�WKHRU��DQG�SUDFWLFH�
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1.�INTRODUCTION

“Material”� is�an�indispensable�element� in�the�landscape,�and�it�is� the�material�carrier�of�the�landscape��@��5HJDUGOHVV�RI�

ZKHWKHU�LW�LV�D�ZHVWHUQ�FRXQWU��RU�DQ�HDVWHUQ�FRXQWU��� IURP�WKH� IDUPLQJ�VRFLHW��WR� WKH�PRGHUQ�VRFLHW���WKH�XVH�RI�PDWHULDOV�

LQ� ODQGVFDSHV�KDV�DOZD�V�EHHQ�FRORUIXO��@��0RVW�RI� WKH�HDUO��PDWHULDOV�ZHUH�QDWXUDO�PDWHULDOV� WKDW�KDG�QRW�EHHQ�FDUYHG�DQG�

SURFHVVHG��7KH��GLG�QRW�FKDQJH�WKH�RULJLQDO�DSSHDUDQFH�RI�WKH�PDWHULDO�WRR�PXFK��DQG�IRFXVHG�RQ�WKH�FRPELQDWLRQ�RI�PDWHULDOV�

WR�FUHDWH�WKH�DWPRVSKHUH�RI�&KLQHVH�FODVVLFDO�JDUGHQV��@��+RZHYHU��PRGHUQ�PDWHULDOV�SD��DWWHQWLRQ�WR�WKHLU�RZQ�SURSHUWLHV��DQG�

KDYH�KLJKHU�UHTXLUHPHQWV�IRU�WKHLU�WHFKQLFDO�V�QWKHVLV�DQG�FRQVWUXFWLRQ�WHFKQRORJ��

:LWK� WKH�VXVWDLQHG�DQG�UDSLG�GHYHORSPHQW�RI�&KLQD�V�HFRQRP���WKH�PRGHUQL]DWLRQ�OHYHO�RI� FLWLHV� LV�JHWWLQJ�KLJKHU�DQG�

KLJKHU��DQG�WKH�SURSRUWLRQ�RI�JUHHQLQJ� LQ�SDUNV�DQG�VTXDUHV�LQ�FLWLHV� LV�EHFRPLQJ�ODUJHU�DQG�ODUJHU��@��7KHUH�DUH�DOO�NLQGV�RI�

PDWHULDOV�XVHG� LQ�XUEDQ�ODQGVFDSH��0DWHULDOV�DUH�ZLWQHVVHV�RI�WKH�GHYHORSPHQW�RI�XUEDQ� ODQGVFDSH�LQ�WKH�SDVW�WZR�FHQWXULHV��

�V� D�NH��HOHPHQW�RI�GLUHFWO��SDUWLFLSDWLQJ� LQ�PRGHUQ�ODQGVFDSH�GHVLJQ��PDWHULDOV�FDQ�UHSUHVHQW�WKH�VDOLHQW�IHDWXUHV�RI�HDFK�

���������������������������7KH��XWKRU�V��������Open�Access�7KLV�DUWLFOH�LV�XQGHU�WKH�WHUPV�RI�&UHDWLYH�&RPPRQV��WWULEXWLRQ����

� � � � � � � � � � � � � � � � � ,QWHUQDWLRQDO� /LFHQVH� �KWWSV���FUHDWLYHFRPPRQV�RUJ�OLFHQVHV�E��������� ZKLFK� SHUPLWV� XQUHVWULFWHG�XVH��

VKDULQJ��DGDSWDWLRQ��GLVWULEXWLRQ�DQG�UHSURGXFWLRQ�LQ�DQ��PHGLXP�RU�IRUPDW��DV�ORQJ�DV��RX�JLYH�DSSURSULDWH�FUHGLW�WR�WKH�RULJLQDO�

DXWKRU�V��DQG�WKH�VRXUFH��SURYLGH�D�OLQN�WR�WKH�&UHDWLYH�&RPPRQV�OLFHQVH��DQG�LQGLFDWH�LI�FKDQJHV�ZHUH�PDGH��
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KLVWRULFDO�VWDJH��7KH�FKRLFH�DQG�XVH�RI�PDWHULDOV�DW�HDFK�SHULRG�PXVW�KLJKOLJKW�WKH�DWPRVSKHUH�RI�WKH�WLPHV����@��7KH�GHYHORSPHQW�

RI�PDWHULDOV�LWVHOI�LV�DOVR�DQ�LPSRUWDQW�IDFWRU�WR�SURPRWH�XUEDQ�PRGHUQL]DWLRQ��(VSHFLDOO��LQ�WKH���VW�FHQWXU���ZKHUH�WKH�UDSLG�

GHYHORSPHQW�RI�VFLHQFH��WHFKQRORJ��DQG�HFRQRPLF�VWUHQJWK��WKH�FRQWLQXRXV�GHYHORSPHQW�DQG�SURJUHVV�RI�QHZ�PDWHULDOV�FDQ�QRW�

only�provide�designers�with�new�resources�in�the��eld�of�materials,�but�also�bring�new�sensory�experiences�to�users.�Therefore,�

the�choice�of�materials�in�the�landscape�must�present�the�characteristics�of�the�era�of�“innovation”.

2.�CLASSIFICATION�OF�NEW�MATERIALS�IN�CONTEMPORARY�LANDSCAPE�DESIGN

�����R�VWUXFWL�J�1HZ��DWHULD�V

�������HWDO

At��rst,�metal�materials�were�widely�used�in�architectural�design,�and�they�were�introduced�into�the�scope�of�landscape�

GHVLJQ�PDWHULDOV�VHOHFWLRQ�ODWHU��,W�LV�PDLQO��XVHG�LQ�ODQGVFDSH�ZDOOV��VWUXFWXUHV�DQG�VNHWFKHV��0HWDO�JLYHV�WKH�VLWH�XVHUV�D�VWURQJ�

VHQVH�RI�PRGHUQLW���LQGXVWU��DQG�IDVKLRQ��,Q�UHFHQW��HDUV��PHWDO�PDWHULDOV�VXFK�DV�VWDLQOHVV�VWHHO�SODWHV�DQG�ZHDWKHU�UHVLVWDQW�

VWHHO�SODWHV�KDYH�EHHQ�DSSOLHG�LQ�ODQGVFDSH�GHVLJQ��@��7KHVH�QHZ�PHWDO�PDWHULDOV�JLYH�SHRSOH�D�KLJK�FROG�WHPSHUDPHQW��EXW�WKH��

JLYH�WKH�ODQGVFDSH�D�PRGHUQ�IHHO��6WDLQOHVV�VWHHO�SODWH�KDV�SROLVKLQJ��PLUURU�VXUIDFH���ZLUH�GUDZLQJ��DQG�UHWLFXODWLRQ�SURFHVVLQJ�

PHWKRGV��ZKLFK�FDQ�EH�DSSOLHG�WR�YDULRXV�SDUWV�RI�WKH�ODQGVFDSH�

7KH�ZHDWKHULQJ�VWHHO�SODWH�LV�D�VWHHO�DOOR��ZLWK�D�GHQVH�FRUURVLRQ�OD�HU��ZKLFK�FDQ�DFKLHYH�WKH�QDWXUDO�UXVW�HIIHFW�RI�WKH�VWHHO�

SODWH�DQG�IRUP�D�VSHFLDO�DUWLVWLF�HIIHFW��,W�LV�RIWHQ�XVHG�LQ�ODQGVFDSH�ZDOOV��VFXOSWXUHV��FKDUDFWHULVWLF�VNHWFKHV��HW��,�and�re�ects�

WKH�PRGHUQ�LQGXVWULDO�VHQVH���@���IWHU�RUGLQDU��VWHHO�LV�UXVWHG��LW�ZLOO�JUDGXDOO��DJH�DQG�FRUURGH���W�WKLV�WLPH��WKH�HPHUJHQFH�RI�

ZHDWKHULQJ�UHVLVWDQW�VWHHO�JLYHV�GHVLJQHUV� WKH�RSSRUWXQLW��WR�H[SUHVV�WKHLU�FUHDWLYH�LGHDV���HVLJQHUV�FDQ�PDNH�IXOO�XVH�RI� WKH�

UXVWHG�IRUP�WR�FUHDWH��:HDWKHULQJ�UHVLVWDQW�VWHHO�KDV�VWURQJ�FRUURVLRQ� UHVLVWDQFH��8QGHU�GLIIHUHQW�QDWXUDO�HQYLURQPHQWV�� WKH�

SURFHVV�RI�IRUPLQJ�D�UXVW�OD�HU�ZLOO�DOVR�YDU��GHSHQGLQJ�RQ�WKH�FOLPDWH��ORFDWLRQ�DQG�GLUHFWLRQ�

�������RQ��HWH

&RQWHPSRUDU��FRQFUHWH�LV�WKH�EHVW�FKRLFH�RI�PDWHULDOV�ZKHWKHU�LQ�WKH�EXLOGLQJ�RU�WKH�ODQGVFDSH��EXW�WKH�FRQFUHWH�SURGXFHG�

E��KLJK�WHFK�LV�PDLQO��SHUPHDEOH�FRQFUHWH�DQG�WUDQVOXFHQW�FRQFUHWH���@��7KH�KLJK�TXDOLW��SHUIRUPDQFH�RI�SHUYLRXV�FRQFUHWH� LV�

re�ected�in�that�it�can�make�rainwater�quickly�penetrate�into�the�surface,�reduce�the�load�of�drainage�facilities,�prevent�road�area�

ZDWHU��UHGXFH�UDLQZDWHU�WR�JURXQGZDWHU��WLPHO��VXSSOHPHQW�JURXQGZDWHU�UHVRXUFHV��NHHS�WKH�VRLO�PRLVW��DQG�PDNH�VXUIDFH�SODQWV�

DQG�VRLO�PLFURRUJDQLVPV�JURZ�EHWWHU�LQ�WKH�FLW����W�SUHVHQW��WKH�SHUPHDELOLW��RI�PRVW�SHUPHDEOH�FRQFUHWH�RQ�WKH�PDUNHW�LV�RQO��

����/�PLQ�P���ZKLOH� WKH�SHUPHDELOLW��RI�7RSPL[�FRQFUHWH�FDQ�UHDFK������/�PLQ�P���DQG�WKH�ZDWHU�DEVRUSWLRQ�LQ�RQH�PLQXWH�

FDQ�UHDFK������/������WLPHV�RI�WKH�IRUPHU��8QOLNH�PRVW�FRQFUHWH��7RSPL[�FRQFUHWH�LV�QRW�PDGH�RI�VDQG�DQG�VWRQH�DV�DJJUHJDWH��

Instead,�small�granite�gravel�is��rst�put�together�at�the�bottom,�leaving�enough�space�for�water�supply�to�form�gravel�layer�with�

VWURQJ�VXUIDFH�SHQHWUDWLRQ���@��7KHQ��LQ� WKH�PLGGOH�� WKHUH�DUH�SHEEOH�DTXLIHUV��UHODWLYHO��VRIW� UXEEOH�ERWWRP�DQG�XQGHUJURXQG�

GUDLQDJH�SLSHV��7KLV�QHZ�FRQFUHWH�QRW�RQO��EULQJV�EHQHILWV�WR�WKH�SDYHPHQW��EXW�DOVR�EULQJV�GLIIHUHQW�YLVXDO�HIIHFWV�WR� WKH�

ODQGVFDSH��)RU�H[DPSOH��LQ�WKH�GHVLJQ�RI�ZDWHUVFDSH��WKLV�FRQFUHWH�FDQ�EH�XVHG�WR�GHVLJQ�GLIIHUHQW�VFHQHV��DV�VKRZQ�LQ�)LJXUH���

�LJXUH����SS�LFDWLR��RI�SHUPHDE�H�FR�FUHWH�L���D�GVFDSH

������3R��HODLQ

&KLQD�LV� WKH�KRPHWRZQ�RI�SRUFHODLQ��7UDGLWLRQDOO���SRUFHODLQ�LV�PRVWO��IRU�GHFRUDWLRQ�DQG�DSSUHFLDWLRQ�WR�KLJKOLJKW� WKH�
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HOHJDQW�TXDOLW��RI�OLIH��%HFDXVH�LW� LV�GHOLFDWH�DQG�SDUWLFXODUO��HDV��WR�EUHDN��IHZ�GHVLJQHUV�PRYH�LW�RXW�RI�WKH�URRP��,WV�FU�VWDO�

EHDXW��LV�RIWHQ� LJQRUHG��+RZHYHU�� LQ� UHFHQW��HDUV��GHVLJQHUV�KDYH�FRPELQHG�SRUFHODLQ�ZLWK�RWKHU�PDWHULDOV�DQG�SURGXFHG�

unexpected� results.�The�“Across� the�Abyss”�art� installation�at�London�Design�Week�2015� is�made�of� ceramic� tiles�and�

WUDQVSDUHQW�DFU�OLF�SODWHV��,W�XVHV�DUW�WLOH�WHFKQRORJ��WR�SULQW�SUH�FXVWRPL]HG�FRORUV�RQ�WKH�WLOHV�VR�WKDW�WKH�FRORU�RI�RQH�WLOH�EHKLQG�

LV�JUHDWHU�WKDQ�WKH�RWKHU��7KH�FRORU�LV����OLJKWHU��VR�WKDW�WKHVH�WLOHV�DUH�SODFHG�QH[W�WR�HDFK�RWKHU��VKRZLQJ�D�JUDGLHQW�HIIHFW��7KH�

FRORU�RI�HDFK�WUDQVSDUHQW�DFU�OLF�SODWH�ZLOO�DOVR�FUHDWH�D�VXEWOH�ZLWK�GLIIHUHQW�FRQWRXUV�DQG�VKDGRZV���@.�For�the��rst� time,� the�

“ceramic�cloud”�(Figure�2)�designed�by�an�Italian�designer�used�ceramics�as�a�structural�material.�A�large�piece�of�sacri�cial�

SRUFHODLQ�SODWH�ZDV�PHFKDQLFDOO��SURFHVVHG�DQG�VSHFLDOO��GHVLJQHG�DQG�FRQQHFWHG�ZLWK�PHWDO�SDUWV�WR�IRUP�FHUDPLF�HOHPHQWV�

�
�LJXUH�����HUDPLF�F�RXG��DUW�GHYLFH

����3DYL�J�1HZ��DWHULD�V

�������HOI��OHDQLQ��3H�PHDEOH���L�N

3HUPHDEOH�DQG�SHUPHDEOH�EULFN�LV�VXSHULRU�WR�RWKHU�SDYHPHQW�PDWHULDOV��,W�KDV�VKRZQ�JRRG�HFRORJLFDO�EHQHILWV�DQG� LV�

EHFRPLQJ�PRUH�DQG�PRUH�SRSXODU�LQ�FLWLHV���@��,WV� DGYDQWDJHV�DUH�PDLQO��UHIOHFWHG� LQ�SURWHFWLQJ�WKH�JURXQGZDWHU�UHVRXUFHV��

LPSURYLQJ�WKH�VXUIDFH�VRLO�HQYLURQPHQW��RSWLPL]LQJ�WKH�HQYLURQPHQW�RI�OLJKW�DQG�VRXQG�LQ�WKH�FLW���UHGXFLQJ�WKH�SKHQRPHQRQ�

of�“heat�island�effect”�in�the�city�and�purifying�water�bodies,�which�is�bene�cial�to�urban��shing.�In�addition,�it�can�also��ll�the�

de�ciencies�brought�by�hard�roads.

7KHUH�DUH�PDQ��W�SHV�RI�SHUPHDEOH�EULFNV��LQFOXGLQJ�RUGLQDU��SHUPHDEOH�EULFNV��FRQFUHWH�SHUPHDEOH�EULFNV��FRORUHG�VWRQH�

FRPSRVLWH�FRQFUHWH�SHUPHDEOH�EULFNV��HFRORJLFDO�VDQG�EDVHG�SHUPHDEOH�EULFNV��DQG�VHOI�FOHDQLQJ�SHUPHDEOH�EULFNV���PRQJ�WKHP��

WKH�VHOI�FOHDQLQJ�SHUPHDEOH�EULFN�LV�D�QHZ�W�SH�RI�PDWHULDO�LQ�WKH�SHUPHDEOH�EULFN��,W�KDV�EHHQ�LPSURYHG�RQ�WKH�EDVLV�RI�WKH��XWFK�

EULFN��VR�WKDW�LW�QRW�RQO��UHWDLQV�WKH�FKDUDFWHULVWLFV�RI�WKH��XWFK�EULFN�V�GLYHUVH�FRORUV��ZHDU�UHVLVWDQFH�DQG�QRQ�VOLS��EXW�DOVR�KDV�

WKH�IXQFWLRQ�RI�EUHDWKDEOH�ZDWHU�� ,W�FDQ�DEVRUE�VXUIDFH�ZDWHU�DQG�SHQHWUDWH�ZDWHU�XQGHUJURXQG��IXOO��UHSOHQLVK�WKH�VFDUFH�XUEDQ�

JURXQGZDWHU�UHVRXUFHV��DQG�DOOHYLDWH�WKH�ZDWHUORJJLQJ�FDXVHG�E��URDG�UXQRII� WR�VRPH�H[WHQW��7KH�VHOI�FOHDQLQJ�SHUPHDEOH�EULFN�

LV�OLNH�D�SHUPHDEOH�VXLW�FRYHULQJ�WKH�URDG��:KHQ�LW�UDLQV��WKH�UDLQ�ZDWHU�VHHSV�LQWR�WKH�JURXQG�TXLFNO���:KHQ�WKH�VXQ�FRPHV�RXW��

WKH�ZDWHU�VWRUHG�LQ�WKH�EULFN�HYDSRUDWHV�WR�EDODQFH�WKH�VXUIDFH�WHPSHUDWXUH��7KH�FRPSUHVVLYH�VWUHQJWK�RI�VHOI�FOHDQLQJ�SHUPHDEOH�

brick�is�40�MPa,�which�is�twice�that�of�ordinary�permeable�brick.�There�are�three�main�speci�cations�of�self-cleaning�permeable�

EULFN�RQ�WKH�PDUNHW�DW�SUHVHQW��7KHLU�OHQJWK�DQG�ZLGWK�DUH�����PP�������PP��7KHUH�DUH�VRPH�GLIIHUHQFHV�LQ�WKLFNQHVV��DQG�

WKHLU�WKLFNQHVVHV�DUH����PP�����PP�DQG����PP�UHVSHFWLYHO���7KHLU�SRURVLW��LV�DERXW������SHUPHDELOLW��LV���PP�V��DQG�ZDWHU�

UHWDLQLQJ�SURSHUW��LV����/�P���(YHQ�LQ�UDLQ��GD�V��LWV�DQWL�VOLS�YDOXH�FDQ�UHDFK�DERYH����%31��6RPH�UHVHDUFKHUV�RQFH�SHUIRUPHG�

H[SHULPHQWV�ZLWK� VHOI�FOHDQLQJ�SHUPHDEOH�EULFNV��&OHDULQJ�VWLFNHUV�IURP�WKH�JURXQG� LV�WKH�PRVW�GLIILFXOW�MRE�IRU�VDQLWDWLRQ�

ZRUNHUV��+RZHYHU��WKH�VWLFNHU�RQ�WKH�VHOI�FOHDQLQJ�SHUPHDEOH�EULFN�ZLOO�IDOO�RII�QDWXUDOO��DIWHU�WZR�ZHHNV��,Q�RUGHU� WR�PDNH�

WKH�VHOI�FOHDQLQJ�SHUPHDEOH�EULFN�LPSHUYLRXV�WR�ZDWHU��VRPH�SHRSOH�HYHQ�LQWHQWLRQDOO��SXW�LW� LQ�WKH�HQJLQH�RLO� IRU�VRDNLQJ��DQG�

WKHQ�SXW�LW�LQ�WKH�VXQ�IRU�RQH�ZHHN���V�D�UHVXOW��WKH�SRUHV�RI�WKH�VHOI�FOHDQLQJ�SHUPHDEOH�EULFN�RSHQ�QDWXUDOO���DQG�WKH�SHUPHDEOH�

IXQFWLRQ�RI�WKH�VHOI�FOHDQLQJ�SHUPHDEOH�EULFN�LV�RSHQHG�DXWRPDWLFDOO��

������3���PLWDWLRQ��WRQH���L�N

PC�means�“prefabricated�concrete”,�and�PC�imitation�stone�brick� is� simply�a�new�material�that�looks� like�stone� in�



28�of�33 �������������������2019;1:5

DSSHDUDQFH��EXW�LW�LV�HVVHQWLDOO��D�QHZ�W�SH�RI�FHUDPLF�WLOH��LW�KDV�EHHQ�JUDGXDOO��XVHG�LQ�ODQGVFDSH�GHVLJQ�DQG�KDV�EHFRPH�D�QHZ�

PDWHULDO�IRU�ODQGVFDSH��3&�LPLWDWLRQ�VWRQH�EULFN�LV�EHDXWLIXO�DQG�SUDFWLFDO��,W�QRW�RQO��KDV�WKH�QDWXUDO�DQG�JRUJHRXV�DSSHDUDQFH�

of�stone,�but�also�has� the�color�and�permeability�of�ordinary�colored��oor�tiles.�Not�only�that,� it� is�extremely�cost-effective,�

DQG�WKH�SULFH�LV�RQO��KDOI�RI� WKH�VDPH�TXDOLW��VWRQH��3&�LPLWDWLRQ�VWRQH�EULFN�XVHV�QDWXUDO�VWRQH�FRORU�WR�DYRLG�WKH�SRVVLELOLW��

RI�IDGLQJ��DQG�LW�FDQ�DOVR�SURWHFW�WKH�HQYLURQPHQW�DQG�UHGXFH�WKH�SUHVVXUH�RI�VFDUFH�UHVRXUFHV��EHFDXVH�LW� LV�PDGH�IURP�ZDVWH�

UHVRXUFHV���@��7KH�VWUHQJWK�JUDGH�RI�3&�LPLWDWLRQ�VWRQH�EULFN� LV�&���� WKH�FRPSUHVVLYH�VWUHQJWK�LV�DERXW�������03D��DQG�WKH�

performance�is�equivalent�to�110%�of�the�stone.�The��exural�strength�is�about�10.2�MPa,�which�is�higher�than�10%�of�the�stone.�

7KH�ZHDU�UHVLVWDQFH�FDQ�UHDFK������,W�LV�PXFK�KLJKHU�WKDQ�DOO�NLQGV�RI�SDYHPHQW�PDWHULDOV��DQG�KDV�JRRG�DQWL�VOLS�SURSHUW���7KH�

swing�value�is�BPN�60-80.�The�ratio�of�PC�imitation�stone�brick�to�ordinary�granite��oor�tile�is�60:32,�which�is�almost�double.�

7KH�SURSHUW��ZLOO�EH�KLJKHU��3&� LPLWDWLRQ�VWRQH�EULFN�KDV�D�FHUWDLQ�ZDWHU�SHUPHDELOLW���EXW�LW� LV�QRW� WKH�EHVW�� DQG�WKH�ZDWHU�

SHUPHDELOLW��LV������

7DE�H����RPSDULVR��RI�SHUIRUPD�FH�RI�3��LPLWDWLR��EULFN�D�G�VWR�H�D�G�SHUPHDE�H�EULFN

,WHP 3&�LPLWDWLRQ�VWRQH�EULFN 3HUPHDEOH�EULFN 1DWXUDO�VWRQH

&UXVK�VWUHQJWK ������03D ������03D ������03D

/DQGVFDSH�HIIHFW EHDXWLIXO��LPLWDWLRQ�VWRQH�HIIHFW DYHUDJH�HIIHFW EHDXWLIXO�DQG�WH[WXUHG

&RPSUHKHQVLYH�FRVW PHGLXP ORZ KLJK

&RORU�VWDELOLW� UHDO�VWRQH�SURGXFW��GRHV�QRW�IDGH /RQJ�WLPH��FRORUV�IDGH GR�QRW�IDGH

&RQVWUXFWLRQ�SHUIRUPDQFH
HDV��WR�FXW�RQ�VLWH�FRQVWUXFWLRQ��VWURQJ�

VL]H�GLYHUVLW�
QRW�HDV��WR�FXW QRW�HDV��WR�FXW

&KURPDWLF�DEHUUDWLRQ
FRQWUROODEOH��PXOWLSOH�EDWFKHV�FDQ�EH�

FRQWUROOHG�LQ�D�FRQVLVWHQW�PDQQHU�

FRQWUROODEOH��PXOWLSOH�EDWFKHV�FDQ�EH�

FRQWUROOHG�LQ�D�FRQVLVWHQW�PDQQHU�
dif�cult�to�control

�EUDVLRQ�UHVLVWDQFH ��� ��� ���

Speci�cations VLPSOH�PROG�DQG�ULFK�VL]H VLPSOH�PROG�DQG�ULFK�VL]H regular�speci�cations,�limited�variety

:DWHU�SHUPHDELOLW� LPSHUPHDEOH SHUPHDEOH LPSHUPHDEOH

1RWH��3&��SUHIDEULFDWHG�FRQFUHWH�

,W�FDQ�EH�VHHQ�IURP�7DEOH���WKDW��LQ�WHUPV�RI�FRVW��SHUPHDEOH�EULFNV�DUH�WKH�FKHDSHVW��QDWXUDO�VWRQH�LV�WKH�PRVW�H[SHQVLYH��

DQG�3&�LPLWDWLRQ�VWRQH�EULFNV�DUH�DYHUDJH��,Q�WHUPV�RI�DHVWKHWLF�YDOXH��3&�LPLWDWLRQ�VWRQH�EULFNV�DQG�QDWXUDO�VWRQH�DUH�ERWK�LGHDO��

DQG�SHUPHDEOH�EULFNV�DUH�DYHUDJH��,Q�WHUPV�RI�UDWH��SHUPHDEOH�EULFNV�XQGRXEWHGO��KDYH�WKH�EHVW�ZDWHU�SHUPHDELOLW���7KH�QDWXUDO�

VWRQH�DQG�3&�LPLWDWLRQ�VWRQH�EULFNV�DUH�JHQHUDOO��QRW�JRRG��7KHUHIRUH��WKURXJK�FRPSUHKHQVLYH�FRPSDULVRQ��3&�LPLWDWLRQ�VWRQH�

EULFNV�DUH�UHDVRQDEOH�LQ�FRVW�DQG�LGHDO�LQ�YLVXDO�HIIHFWV��,Q�ODQGVFDSH�GHVLJQ��3&�LPLWDWLRQ�VWRQH�EULFNV�FDQ�EH�XVHG�IRU�SDYLQJ�

URDGV�LQ�ODQGVFDSH�JDUGHQV�DQG�SDUNV��DV�ZHOO�DV� WKH�FRQVWUXFWLRQ�RI�ODQGVFDSH�VNHWFKHV��,W�LV�FRORUIXO�ZLWK�WH[WXUH��DQG�KDV�D�

KLJK�DHVWKHWLF�YDOXH��7KH�FRQVWUXFWLRQ�RI�3&�VWRQH�OLNH�EULFNV�LV�UHODWLYHO��VLPSOH��)LUVW��WKH�SODLQ�VRLO�LV�FRPSDFWHG��DQG������

JUDGHG�FUXVKHG�VWRQHV��DERXW����FP��RQ�SODLQ�VRLO� LV�VSUHDG��7KHQ��&���FRQFUHWH��DERXW�������FP��LV�SXW�RQ�WKH�JUDGH��:LWK�

FUXVKHG�VWRQHV�������FHPHQW�PRUWDU��DERXW����PP��LV�VSUHDG�RQ�WKH�FRQFUHWH��,I�WKH�URDG�UHTXLUHV�KHDY��ORDGV��WKH�FHPHQW��DERXW�

����PP��LV�JURXWHG��)LQDOO���DFFRUGLQJ�WR�WKH�GHVLJQ�SDWWHUQ�UHTXLUHPHQWV��3&�LPLWDWLRQ�VWRQH�EULFNV�ZHUH�ODLG�

�������RR��3ODVWL���RPSRVLWH

Wood-plastic�composite�materials�are�new�materials�that�combine�wood��bers�with�thermoplastic�resins�or�other�materials,�

of�which�wood��bers�account�for�a�large�proportion.�In�order�to�make�up�for�the�lack�of�solid�wood�materials,�it�can�add�wood�

ILEHUV� WR����������:RRG�SODVWLF� FRPSRVLWH�PDWHULDOV�FRQWDLQLQJ�ILEHUV�DUH�PL[HG�ZLWK�SODVWLFV� WR�PDNH�WKHP�KDYH�EHWWHU�

HODVWLFLW���JUHDWO��UHGXFH�FUDFNLQJ�DQG�FRUURVLRQ��DQG� UHGXFH�WKH�EXUGHQ�RI� ODWHU�PDLQWHQDQFH��7KH�ZRRG�SODVWLF�FRPSRVLWH�

material�has�B1�level��re�resistance.�When�a��ame�ignites,�it�will�go�out�automatically.�Wood�plastic�composite�has�a�50-year�

life.�In�addition,�it�is�of�great�signi�cance�to�ecological�environment�protection.�Waste�wood-plastic�composite�materials�can�be�

UHF�FOHG�WR������RI�ZRRG�SODVWLF�UDZ�PDWHULDOV��DQG�WKHQ�H[WUXGHG�DQG�XVHG�LQ�WKH�VLWH��ZKLFK�DUH�HQYLURQPHQWDOO��IULHQGO��QHZ�

PDWHULDOV�

7KH�FRPSRVLWLRQ�RI�ZRRG�SODVWLF�FRPSRVLWH�PDWHULDOV�QRW�RQO��KDV�WKH�ZDWHU�UHVLVWDQW�DQG�DQWL�FRUURVLRQ�IXQFWLRQ�RI�
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SODVWLFV��EXW�DOVR�WKH�QDWXUDO�WH[WXUH�RI�ZRRG���W�SUHVHQW��WKHUH�DUH�WZR�NLQGV�RI�ZRRG�SODVWLF�PDWHULDOV�LQ�&KLQD��SRO�HWK�OHQH�

�3(��ZRRG�SODVWLF�DQG�SRO�YLQ�O�FKORULGH��39&��ZRRG�SODVWLF��3(�LV�PRVWO��XVHG�LQ�JDUGHQ�ODQGVFDSHV�DQG�DUFKLWHFWXUHV��VXFK�

DV�JURXQG�SDYLQJ�LQ�JDUGHQ�ODQGVFDSHV��WKH�GHVLJQ�RI�RXWGRRU�WDEOHV�DQG�FKDLUV��VWDLU�UDLOLQJV��K�GURSKLOLF�SODWIRUPV��HW����)LJXUH�

����:RRG�SODVWLF�FRPSRVLWHV�KDYH�PDQ��FRORUV�WR�FKRRVH�IURP�DQG�DUH�KLJKO��PDOOHDEOH��ZKLFK�LV�FRQGXFLYH�WR�FUHDWLQJ�D�VSDFH�

RI�YLWDOLW��DQG�QDWXUDO�HFRORJ��LQ�WKH�ODQGVFDSH��,W�LV�RQH�RI�WKH�PRUH�SRSXODU�PDWHULDOV�LQ�FRQWHPSRUDU��ODQGVFDSHV�

�LJXUH���7KH�DSS�LFDWLR��RI�ZRRG���S�DVWLF�FRPSRVLWH�PDWHULD��L���D�GVFDSH

����1HZ��LJKWL�J��DWHULD�V

�������L��W�(PLWWLQ���LR�H���(��

LED�is�a�kind�of�diode�cold�light�source�with�extremely�high�electro-optical�conversion�ef�ciency.�The�conversion�rate�is�

�����,W�QRW�RQO��KDV�ORZ�ZRUNLQJ�YROWDJH��HQHUJ��VDYLQJ�DQG�HQYLURQPHQWDO�SURWHFWLRQ��EXW�DOVR�KDV�D�ORQJHU�VHUYLFH�OLIH�WKDQ�

RWKHU�OLJKW�VRXUFHV��7DEOH�����%HFDXVH�LWV�H[WHULRU�LV�VHDOHG�ZLWK�HSR[��UHVLQ��WKH�LQVLGH�RI�WKH�ODPS�ZLOO�QRW�EH�ORRVH��IUDJLOH�DQG�

easy�to�burn�the��lament.�It�also�has�good�shock�resistance�and�impact�resistance.�In�addition,�it�can�illuminate�a�dazzling�point�

light�source�to�create�a�vibrant�space�at�night.� In� landscapes,�LEDs�are�often�used�as�contour� lights,� lawn�lights,��oor�lights,�

EHDP�OLJKWV��HW���,WV�SURGXFWV�DUH��/(��QHRQ�OLJKWV��QHRQ�OLJKWV�DUH�EULJKW�LQ�FRORU�DQG�VWURQJ�LQ�VKDSH��/(��GHFRUDWLYH�OLJKWV�

FDQ�EH�XVHG�LQ�D�YDULHW��RI�SODFHV�DQG�VPDOO�SLHFHV��ZLWK�KLJK�FRORU�SXULW��DQG�KLJK�EULJKWQHVV��/(��EDOO�OLJKWV�DUH�PRVWO��XVHG�

IRU�GHFRUDWLYH�HIIHFWV�LQ�ODZQV��)LJXUH����

7DE�H����RPSDULVR��EHWZHH�������LJKWV�D�G�RWKHU��LJKW�VRXUFHV

Luminous�ef�ciency 6HUYLFH�OLIH �LVSOD��SURSHUW� 6WDUWXS�FKDUDFWHULVWLFV 5HVWDUW�WLPH
�RHV�IUHTXHQW�

VZLWFKLQJ�DIIHFW�OLIH

/(� ��������/P�: ���������������K ����� IDVW IDVW QR

,QFDQGHVFHQW ������/P�: �����K �� PRPHQW PRPHQW �HV

)OXRUHVFHQW�ODPS �������/P�: ����K �� ��V ��V �HV

0HWDO�KDOLGH�ODPS �������/P�: ������������K ����� ��P �����P �HV

(OHFWURGHOHVV�ODPS ���/P�: �������K ≤�80 PRPHQW PRPHQW QR

�
�LJXUH�������ED����LJKWV
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�������DVH���L��WLQ�

/DVHU�OLJKWLQJ�LV�D�QHZ�W�SH�RI�OLJKWLQJ�PDWHULDO�ZLWK�KLJK�EULJKWQHVV��ORZ�HQHUJ��FRQVXPSWLRQ��DQG�DFFXUDWH�OLJKW�W�SH��,W�

FDQ�EH�TXLFNO��DQG�VDIHO��FRQWUROOHG�E��D�FDOFXODWRU�WR�EULQJ�G�QDPLF�OLJKWLQJ�HIIHFWV�DQG�VWURQJ�YLVXDO�LPSDFW��6KXML�1DNDPXUD�

KDG�SUHGLFWHG�WKDW�LQ�WKH�IXWXUH��ODVHU� OLJKWLQJ�PLJKW�UHSODFH�/(�V�DQG�EHFRPH�WKH�PDLQVWUHDP�RI�OLJKWLQJ��+RZHYHU��GXH�WR�

WKH�KLJK�EULJKWQHVV�DQG�FOHDU�GLUHFWLRQ�RI� WKH�ODVHU� LOOXPLQDWLRQ�� LPSURSHU�XVH�ZLOO�GDPDJH�H�HV��DQG�GXULQJ�XVH�� WKH�ODVHU�

VRXUFH�VKRXOG�EH�VZXQJ�XQLIRUPO��WR�HQVXUH�WKH�VDIHW��DQG�DXWKHQWLFLW��RI�WKH�LUUDGLDWHG�LWHPV��,Q�WKH�ODQGVFDSH��ODVHU�OLJKWLQJ�

RIWHQ�H[LVWV�DV�D�GHFRUDWLRQ��ZKLFK�FDQ�EH�XVHG�ZLWK�ZDWHUVFDSHV�DQG�SODQWV��,W�KDV�D�VWURQJ�VHQVH�RI�GLUHFWLRQ��0XOWLSOH�ODVHUV�

LQWHUODFHG�OLJKWLQJ�FDQ�FUHDWH�VSHFLDO�DUWLVWLF�HIIHFWV���@��,I�LW�LV�SURJUDPPHG�E��D�FDOFXODWRU�SURJUDP��LW�FDQ�DOVR�FUHDWH�D�IDQWDVWLF�

ZDWHU�VFUHHQ�PRYLH�

�������ROD���L��WLQ�

6RODU�OLJKW�LV�D�QHZ�W�SH�RI�SROOXWLRQ�IUHH�OLJKWLQJ�PDWHULDO��,W�FRQYHUWV�VXQOLJKW�DQG�ZLQG�SRZHU�LQWR�HOHFWULFLW���7KH�HQHUJ��

VDYLQJ�UDWH�LV�������,W�LV�D�RQH�WLPH�HQHUJ��VRXUFH�DQG�D�UHQHZDEOH�HQHUJ��VRXUFH�ZLWKRXW�WKH�QHHG�WR�DGG�DQ��IXHO��,W�FDQ�EH�

used�in�any�area.�For�remote�areas�with�poor�conditions�in�all�aspects,�it�can�use�solar�power�to�design�a�more�energy-ef�cient�

OLJKWLQJ�SRZHU�JHQHUDWLRQ�V�VWHP�IRU�WKH�ORFDO� WHUUDLQ�DQG�VXUURXQGLQJ�EXLOGLQJV�DQG� ODQGVFDSHV��6RODU�OLJKWLQJ�FDQ�ZRUN�LQ�

WKH�HQYLURQPHQW�RI������&�WR�����&���XULQJ�WKH�LQVWDOODWLRQ��WKH�ORVV�RI�QDWXUDO�IDFWRUV�VXFK�DV�WKXQGHU��UDLQ��DQG�VQRZ�PXVW�EH�

FRQVLGHUHG��6RPH�VDIHW��SURWHFWLRQ�PHDVXUHV�VKRXOG�EH�WDNHQ��DQG�WKH�VHUYLFH�OLIH�RI�WKH�OLJKW�VRXUFH�DQG�HOHFWULFDO�FRPSRQHQWV�

should�be�taken�into�account�under�the�speci�c�temperature.�When�the�solar�lighting�battery�is�fully�charged,�the�voltage�is�14.7�V,�

ZKLFK�LV�DERXW������9�ZKHQ�GLVFKDUJHG��DQG�DERXW����9�ZKHQ�LW�LV�UDLQ��

In�speci�c�applications,�solar�energy�can�provide�traditional� lamps,�store�energy,�and�release�it�when�it�is�needed.�It�can�

also�provide�dreamy�luminous�road�effects,�such�as�the�“smart�road”�in�the�Netherlands.�Designers�use�Glowing�Lines�luminous�

SDLQW�PDWHULDOV� WR�FUHDWH� WKH�ZRUOG�V� ILUVW�VDIH�DQG�LQWHOOLJHQW�URDG� WKDW�FDQ�HPLW�OLJKW��7KHVH� OXPLQRXV�SDLQWV� DXWRPDWLFDOO��

absorb�daylight�during�the�day,�and�provide�about�10�hours�of�lighting�at�night.�The�road�is�also�covered�with�“dynamic�paint”,�

ZKLFK�DOORZV�LW�WR�ZLWKVWDQG�WHPSHUDWXUHV�RI��������)��,Q�������&DPEULGJH��(QJODQG��GHVLJQHG�DQG�LQYHQWHG�WKH�VRODU�SRZHUHG�

VWDU�SDWK�URDG�OLJKWLQJ��7KH�SDYHPHQW�LV�ZDWHUSURRI�DQG�QRQ�VOLS��DQG�DEVRUEV�VXQOLJKW�GXULQJ�WKH�GD��DQG�UHOHDVHV�OLJKW�DW�QLJKW��

,GDKR�LQ�WKH�8QLWHG�6WDWHV�KDV�GHYHORSHG�D�VHFWLRQ�RI�VRODU�SRZHUHG�URDGV��7KH��LQVWDOOHG�VRODU�SDQHOV�DQG�OLJKW�HPLWWLQJ�GLRGHV�

EHORZ�WKH�URDG�VXUIDFH�WR�OLJKW�XS�URDG�VLJQV�RQ�RYHUFDVW�GD�V�DQG�QLJKWV��7KHVH�VRODU�SDQHOV�DUH�DOVR�FRYHUHG�ZLWK�PRVDLF�OLNH�

lights.�At�night,�they�remind�people�like�traf�c�signs�and�warning�messages.

�����UHH�L�J�1HZ��DWHULD�V

������5HLQIR��H���DWH���WR�D�H�DQ����DLQD�H��RD��

:DWHU�VWRUDJH�DQG�GUDLQDJH�ERDUGV�KDYH�EHHQ�XVHG�IRU�URRI�JUHHQLQJ�LQ�HDUOLHU��HDUV��%HFDXVH�WKH�FRQFHSW�RI�D�VSRQJH�FLW��

has�not�been�emphasized�in�the�past,� the�water�storage�and�drainage�boards� in�the�past�did�not�have�suf�cient�water�storage�

FDSDFLW���+RZHYHU��WKH�HQKDQFHG�ZDWHU�VWRUDJH�DQG�GUDLQDJH�ERDUGV�LQFUHDVH�WKH�WKLFNQHVV�WR����PP��ZKLFK�PDNHV�LWV�ZDWHU�

storage�capacity�signi�cantly�improved.�Water� storage�and�drainage�boards�are�mainly�divided�into�grid�interlaced�type�and�

XQHYHQ�W�SH��7KH�FRQFDYH�FRQYH[�W�SH�ZDWHU�VWRUDJH�DQG�GUDLQDJH�SODWH�LV�PRUH�SRSXODU�LQ�WKH�PDUNHW�EHFDXVH�RI�LWV�ORZHU�SULFH�

DQG�VWURQJ�ZDWHU�VWRUDJH�FDSDFLW���7KH�FRQFDYH�FRQYH[�W�SH�ZDWHU�VWRUDJH�DQG�GUDLQDJH�ERDUG�LV�GLYLGHG�LQWR�WZR�W�SHV��KROORZ�

DQG�QRQ�KROORZ��ZLWK�D�OHQJWK�RI�����PP�DQG�D�ZLGWK�RI�RQO������PP��ZKLFK�GLIIHU�RQO��LQ�WKLFNQHVV�����PP�����PP��DQG����

PP��7KH�QRQ�KROORZHG�RQH�KDV�WKH�IXQFWLRQ�RI�EORFNLQJ�URRWV�DQG�FDQ�SURWHFW�WKH�ZDWHUSURRI�OD�HU��7KH�PD[LPXP�FRPSUHVVLYH�

VWUHQJWK�RI�WKH�FRQFDYH�FRQYH[�VWRUDJH�DQG�GUDLQDJH�ERDUG�LV����WRQV�P���DQG�WKH�SODQWLQJ�RI�JHQHUDO�JUHHQ�URRIV�ZLOO�QRW�H[FHHG�

����WRQV�P���VR�WKLV�FRQFDYH�FRQYH[�GUDLQDJH�ERDUG�FDQ�EH�XVHG�IRU�DQ��NLQG�RI�URRI�JUHHQLQJ�

Reinforced�storage�and�drainage�boards�not�only�have�the�advantages�of�“storage”�and�“drainage”,�but�also�increase� the�

SHUPHDELOLW��RI� WKH�VRLO��VR�WKH��DUH�RIWHQ�XVHG�LQ�WKH�GHVLJQ�RI�URRI�JDUGHQV���XULQJ�FRQVWUXFWLRQ��RQ�WKH�LQQHU�VLGH�RI�WKH�

SODQWLQJ�WDQN��WKH�ZDWHU� VWRUDJH�DQG�GUDLQDJH�ERDUG�LV�SODFHG�YHUWLFDOO���DQG�WKHQ�FRPPXQLFDWHV�ZLWK�WKH�ZDWHU� VWRUDJH�DQG�

GUDLQDJH�ERDUG�DW�WKH�ERWWRP�RI�WKH�SODQWLQJ�VRLO�WR�IRUP�DQ�DHUDWLRQ�OD�HU��WKHUHE��HQKDQFLQJ�WKH�SHUPHDELOLW��RI�WKH�VRLO�

�������LROR�L�DO��RQ��HWH

Biological�concrete�is�a�kind�of�concrete�that�can�be�repaired�by�microorganisms.�This�concrete�bene�ts�from�the�discovery�

RI�D�EDFWHULXP�WKDW�FDQ�SURGXFH�OLPHVWRQH��DQG�OLPHVWRQH�LV�DQ�DUWLIDFW�WKDW�HIIHFWLYHO��UHSDLUV�FUDFNV�LQ�FRQFUHWH��7KH�HPHUJHQFH�
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RI�WKLV�QHZ�PDWHULDO�FDQ�LPSURYH�WKH�FUDFNLQJ�RI�FRQFUHWH�GXH�WR�SUHVVXUH��:KHQ�ZDWHU�SHQHWUDWHV�LQWR�WKH�FRQFUHWH�WKURXJK�

FUDFNV��EDFWHULD�ZLOO�EH�DFWLYDWHG�DQG�OLPHVWRQH�ZLOO�EH�JHQHUDWHG���FFRUGLQJ�WR�WKH�FXUUHQW�VWDWH�RI�XVH��ELRORJLFDO�FRQFUHWH�FDQ�

KHDO�FUDFNV�RI�XS�WR�����PP�LQ���ZHHNV�

The�performance�of�bio-concrete�makes�it�perfect�for�use�on�the�roof�of�a�roof�garden,�because�it�solves�the�most�dif�cult�

ZDWHUSURRI�SUREOHP�LQ�WKH�URRI�JDUGHQ��,Q�RUGHU�WR�HQKDQFH�LWV�ZDWHUSURRI�HIIHFW��LW�FDQ�EH�XVHG�LQ�FRQMXQFWLRQ�ZLWK�ZDWHUSURRI�

VHOI�DGKHVLYH�FRLOV��1RW�RQO��WKDW��PRVV�DQG�OLFKHQ�ZLOO�JURZ�RQ�WKH�EXLOGLQJ�ZDOO�PL[HG�ZLWK�ELR�FRQFUHWH��7KH��DEVRUE�FDUERQ�

GLR[LGH�� LPSURYH� WKH�DLU�TXDOLW��RI�WKH�FLW��� DQG�PDNH� WKH�EXLOGLQJ�KDYH�D�FHUWDLQ�GHJUHH�RI� WKHUPDO�LQVXODWLRQ���W�SUHVHQW��

VFLHQWLVWV�DUH�WKLQNLQJ�DERXW�KRZ� WR�PDNH�WKH�SODQWV�JURZ�UDSLGO��LQ�ELR�FRQFUHWH��VR�WKDW�WKH�SODQWV�LQ�WKH�URRI�JDUGHQ�VKRZ�

JUHHQ�JUDVV�DQG�OXVK�VFHQHU��DOO��HDU�URXQG�

3.�THE�DEVELOPMENT�TREND�OF�NEW�MATERIALS�IN�CONTEMPORARY�LANDSCAPE�DESIGN

�����XPPDU��RI�WKH��KDUDFWHULVWLFV�RI�1HZ��DWHULD�V�D�G�7KHLU��SS�LFDWLR��L���DUGH���D�GVFDSH

7KH�SRVLWLRQ�RI�PDWHULDOV�LQ�WKH�ODQGVFDSH�LV�XQGRXEWHG��DQG�LW� LV�HVSHFLDOO��LPSRUWDQW�WR�FKRRVH�WKH�ULJKW�PDWHULDOV�ZKHQ�

SODQQLQJ�DQG�GHVLJQLQJ�WKH�ODQGVFDSH��:KHQ�VHOHFWLQJ�PDWHULDOV�� LW� LV�QHFHVVDU��WR�FRQVLGHU�QRW�RQO��WKH�ORFDWLRQ�DQG�FXOWXUDO�

KHULWDJH�RI�WKH�VLWH��EXW�DOVR�ZKHWKHU�WKH�PDWHULDO�FDQ�VROYH�WKH�FKDUDFWHULVWLFV�UHTXLUHG�E��WKH�VLWH��)RU�H[DPSOH��UDLQ��DUHDV�LQ�

WKH�VRXWK�QHHG�JRRG�ZDWHU�SHUPHDEOH�PDWHULDOV��FKLOGUHQ�V�SOD��DUHDV�QHHG�QRQ�VOLS�PDWHULDOV��DQG�URRI�JDUGHQV�QHHG�PDWHULDOV�

ZLWK�VWURQJ�ZDWHU�VWRUDJH�SURSHUWLHV���Q�HQYLURQPHQWDOO�� IULHQGO��VRFLHW��QHHGV�ORZ�FDUERQ�DQG�HQYLURQPHQWDOO�� IULHQGO��

PDWHULDOV����UHVRXUFH�FRQVHUYLQJ�VRFLHW��QHHGV�PDWHULDOV�WKDW�VDYH�HQHUJ��DQG�ODVW�D�ORQJ�WLPH��7KHUHIRUH��GHVLJQHUV�QHHG�WR�

XQGHUVWDQG�WKH�H[FHOOHQW�FKDUDFWHULVWLFV�RI�WKH�PDWHULDOV��7DEOH����

7DE�H����KDUDFWHULVWLFV�RI��HZ�PDWHULD�V

&KDUDFWHULVWLF�W�SH 1HZ�PDWHULDOV�ZLWK�FKDUDFWHULVWLFV

3HUPHDEOH 3HUPHDEOH�FRQFUHWH��VHOI�FOHDQLQJ�SHUPHDEOH�EULFN��HFRORJLFDO�SHUPHDEOH�ZDWHUFRORU�VWRQH

/LJKW�WUDQVPLVVLRQ 7UDQVOXFHQW�FRQFUHWH

,PSRXQG 9��52�IRDP��UHLQIRUFHG�GUDLQDJH�ERDUG

:DWHUSURRI )LEHU�RSWLF�OLJKWLQJ��ELR�FRQFUHWH

)LUH�SUHYHQWLRQ :RRG�SODVWLF�FRPSRVLWH

5HVLVWDQW Weathering�steel,�wood-plastic�composite�materials,��ber�optic�lighting

�QWLVNLG 6HOI�FOHDQLQJ�SHUPHDEOH�EULFN��3&�LPLWDWLRQ�VWRQH�EULFN��HFRORJLFDO�SHUPHDEOH�ZDWHUFRORU�VWRQH

(QHUJ��VDYLQJ�DQG�HQYLURQPHQWDO�SURWHFWLRQ
:RRG�SODVWLF�FRPSRVLWH�PDWHULDOV��ODVHU�OLJKWLQJ��VRODU�OLJKWLQJ��9��52�IRDP��%6&�ELRORJLFDO�

PDWUL[�FRQFUHWH

/RQJ�ODVWLQJ Weathering�steel,�wood-plastic�composite�materials,��ber�optic�lighting,�LED

%HDXWLIXO 6WDLQOHVV�VWHHO�PLUURU��DUW�WLOH��3&�LPLWDWLRQ�VWRQH�EULFN��WUDQVOXFHQW�FRQFUHWH

The�above�table�summarizes�some�of�the�characteristics�of�the�new�materials,�and�also�re�ects�the�market’s�respect� for�

HQHUJ��VDYLQJ�DQG�HQYLURQPHQWDOO��IULHQGO��PDWHULDOV��7KHUH�LV�D�JUHDWHU�GHPDQG�IRU�PDWHULDOV�ZLWK�EDVLF� FRQGLWLRQV�VXFK�

DV�QRQ�VOLS��ZHDU�UHVLVWDQFH��VHUYLFH�OLIH��DQG�FRUURVLRQ�UHVLVWDQFH��0DWHULDOV�ZLWK�QHZ�IXQFWLRQV��VXFK�DV� OLJKW� WUDQVPLVVLRQ��

KDYH�FHUWDLQ�UHTXLUHPHQWV��,W�FDQ�EH�VHHQ�WKDW�PRVW�RI�WKH�PDWHULDOV�DYDLODEOH�LQ�FXUUHQW�ODQGVFDSH�GHVLJQ�DUH�WKRVH�ZLWK�EDVLF�

IXQFWLRQV�DQG�HQYLURQPHQWDO�SURWHFWLRQ��0DWHULDOV�ZLWK�QHZ� IXQFWLRQV�DUH�QRW�YHU��FRPPRQ��7KHUH� DUH�PDQ��UHDVRQV�ZK��

VXFK�PDWHULDOV�KDYH�QRW�EHHQ�JHQHUDOO��XVHG��7KH�FRVW�RI�WUDQVSDUHQW�FRQFUHWH�LV�WRR�KLJK��ZKLFK�LQWDQJLEO��LQFUHDVHV�FRVWV��

The�brightness�of��ber�optic�lighting�is�not�enough,�which�has�certain�requirements�for�the�installation�environment.�The�solar�

OLJKWLQJ�ZLOO�EH�UHVWULFWHG�E��QDWXUDO�IDFWRUV���ORZLQJ�/LQHV�OXPLQRXV�SDLQW�LV�FXUUHQWO��QRW�VWDEOH�HQRXJK�DQG�LV�HDVLO��ZDVKHG�

DZD��E��UDLQ��,I�WKHVH�LVVXHV�DUH�UHVROYHG�LQ�WKH�QH[W�IHZ��HDUV��WKH�ODQGVFDSH�PDWHULDOV�ZLOO�EH�PRUH�FRORUIXO�

,Q�DGGLWLRQ��ZLWK�WKH�GHYHORSPHQW�RI�WKH�WLPHV��SHRSOH�V�QHHGV�KDYH�ULVHQ�IURP�WKH�IXQFWLRQDO�QHHGV�RI�WKH�PDWHULDO�WR�WKH�

HPRWLRQDO�QHHGV�RI�WKH�VSLULW��7KHVH�PDLQO��IRFXV�RQ�WKH�H[WHUQDO�SURSHUWLHV�RI�PDWHULDOV�VXFK�DV�SK�VLFV�DQG�FKHPLVWU���DQG�GR�

QRW�H[SUHVV�WKH�LQWHUQDO�HPRWLRQV�RI�PDWHULDOV��DQG�LJQRUH�WKH�VSLULWXDO�DQG�HPRWLRQDO�QHHGV�RI�XVHUV���OWKRXJK�D�IHZ�GHVLJQHUV�
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KDYH�SDLG�DWWHQWLRQ�WR�WKLV�SUREOHP�DQG�DUH�WU�LQJ�WR�VROYH�LW��WKH�SURFHVV�LV�UHODWLYHO��VORZ�

�����HYH�RSPH�W�7UH�G�RI�1HZ��DWHULD�V

7KH�GHYHORSPHQW�RI�PDWHULDOV� LV� WKH�PRVW�DQWLFLSDWHG�LQ�FRQWHPSRUDU��ODQGVFDSH�GHVLJQ��DQG�LW�LV�DOVR�DQ�LQGLVSHQVDEOH�

PHDQV� IRU�GHVLJQHUV� WR�H[SUHVV� WKHLU�ZRUNV��)URP�DQFLHQW�SULPLWLYH�PDWHULDOV� WR�WRGD��V�PHWDO��FRQFUHWH�� ILEHU�DQG�RWKHU�

PDWHULDOV��DOO�WKRVH� WKLQJV� UHIOHFW� WKH�SURJUHVV�RI� WKH�WLPHV��1RZDGD�V��JUHHQ�FLW��DQG�VSRQJH�FLW��DUH�KLJKO��UHVSHFWHG�E��

WKH�VRFLHW���ZKLFK�PDNHV�GHVLJQHUV�FRQVLGHU�GLIIHUHQW�PDWHULDOV�ZKHQ�GHVLJQLQJ�WKHLU�ZRUNV��(YHQ� LQ�KLJK�ULVH�DQG�GHQVHO��

SRSXODWHG�FLWLHV��GHVLJQHUV�VWULYH�WR�DFKLHYH�WKH�JRDO�RI�D�PRGHUQ�JUHHQ�FLW���8VHUV�FDQ�DOVR�H[SHULHQFH�WKH�IXWXUH�GHYHORSPHQW�

GLUHFWLRQ�RI�PDWHULDOV�

1HZ�PDWHULDOV�DUH�ORZ�FDUERQ��HQYLURQPHQWDOO��IULHQGO��DQG�HFRORJLFDO��/RZ�FDUERQ�HQYLURQPHQWDO�SURWHFWLRQ�PDWHULDOV�

KDYH�WKH�FKDUDFWHULVWLFV�RI�UHQHZDEOH��ORZ�FRQVXPSWLRQ��VWURQJ�SUDFWLFDELOLW���DQG�ORZ�FRVW��7KH��FDQ�DFKLHYH�HQYLURQPHQWDO�

SURWHFWLRQ�HIIHFWV�WKURXJK�WKH�UHF�FOLQJ�RI�QDWXUDO� UHVRXUFHV��/RZ�FDUERQ�HQYLURQPHQWDO�SURWHFWLRQ�JHQHUDOO��XVHV�LQGXVWULDO�

SURGXFWLRQ��VR�WKH�TXDOLW��LV�UHODWLYHO��VWDEOH�DQG�WKH�FRVW�LV�ORZ��7KH�SROOXWLRQ�LQ�WKH�SURGXFWLRQ�SURFHVV�LV�DOVR�UHODWLYHO��VPDOO��

)RU�H[DPSOH��ELRORJLFDO�FRQFUHWH��ZKLFK�FDQ�UHSDLU�WKH�FUDFNLQJ�FRQGLWLRQ�RI�FRQFUHWH�� LV�YHU��SUDFWLFDO��6RODU� OLJKWLQJ�XVHV�

QDWXUDO�UHVRXUFHV�WR�SOD��WKH�UROH�RI�OLJKWLQJ�

1HZ�PDWHULDOV�DUH�OLJKWZHLJKW�DQG�KLJK�VWUHQJWK�FRPSRVLWH��7KH�QHZ�FRPSRVLWH�PDWHULDO�LV�PDGH�RI�VHYHUDO�PDWHULDOV��7KLV�

JLYHV�UDZ�PDWHULDOV�QHZ�OLIH��VXFK�DV�ZRRG�SODVWLF�FRPSRVLWH�PDWHULDOV��WUDQVOXFHQW�FRQFUHWH��HW���7KH��DUH�GLVSOD�HG�LQ�IURQW�RI�

SHRSOH�ZLWK�D�QHZ�ORRN��VKRZLQJ�FRORUIXO�YLVXDO�HIIHFWV�DQG�H[HUWLQJ�GLIIHUHQW�HIIHFWV�

New�materials�are�diversi�ed�horizontally.�Most�of�the�early�landscape�designs�used�natural�materials�that�were�sourced�

ORFDOO���7KH�GHYHORSPHQW�RI�PDWHULDOV�LQ� WKH�ODQGVFDSH�ZDV�UHODWLYHO�� ODJJLQJ�� DQG�QRZ�PRUH�DQG�PRUH�QHZ�PDWHULDOV� LQ�

PXQLFLSDO��DUFKLWHFWXUDO��LQGXVWULDO�DQG�RWKHU�LQGXVWULHV�DUH�EHLQJ�XVHG�LQ�ODQGVFDSH�JDUGHQV��7KH�DSSHDUDQFH�DQG�IXQFWLRQ�RI�

PDWHULDOV�LQ�WKH�ODQGVFDSH�DUH�XSGDWHG��)RU�H[DPSOH��ZHDWKHULQJ�VWHHO�ZDV�RULJLQDOO��XVHG�DV�D�PDWHULDO�IRU�EXLOGLQJ�ZDOOV��DQG�LV�

QRZ�PRUH�DQG�PRUH�FRPPRQ�LQ�ODQGVFDSHV��7KH�LPLWDWLRQ�VWRQH�EULFNV�ZHUH�RULJLQDOO��XVHG�DV�LQWHULRU�PDWHULDOV��DQG�QRZ�WKH��

DUH�JUDGXDOO��XVHG�LQ�ODQGVFDSH�SDYLQJ�

4.�CONCLUSION

7KH�H[SHFWDWLRQV�RI�VRPH�QHZ�PDWHULDOV� DUH�YHU��KLJK��EXW� VRPH�PDWHULDOV� DUH�YHU��XQVWDEOH��7KHLU�SHUIRUPDQFH� LV�

H[WUHPHO��XQVWDEOH��,W�LV�QHFHVVDU��WR�FRQWLQXH�UHVHDUFK�DQG�SDVV�WKH�WHVW�EHIRUH�WKH��FDQ�EH�ZLGHO��XVHG�LQ�ODQGVFDSH�GHVLJQ�DQG�

DSSOLFDWLRQ��7KH�LQGXVWU��LV�QRW�GHYHORSHG��RU�WKH�SURGXFWLRQ�FRVW�LV�WRR�KLJK��VR�VRPH�PDWHULDOV�ZLWK�QHZ�OLIH�KDYH�EHHQ�ZLGHO��

XVHG�DEURDG��DQG�WKH��FDQQRW�EH�SURPRWHG�LQ�&KLQD��7KH�ODFN�RI�YDULHW��RI�PDWHULDOV�LV�D�IDFWRU�UHVWULFWLQJ�WKH�GHYHORSPHQW�RI�

GRPHVWLF�ODQGVFDSH�GHVLJQ��,Q�DGGLWLRQ��ODQGVFDSH�DUFKLWHFWV�DUH�WKH�FRQWULEXWRUV�RI�WKH� VSLULW�RI�ODQGVFDSH�SODFHV��/DQGVFDSH�

DUFKLWHFWV�PXVW�EH�SUHGLFWLYH�RI� WKH�XVH�RI� ODQGVFDSH�PDWHULDOV�DQG�KDYH�GLIIHUHQW�SHUFHSWLRQV�RI�GLIIHUHQW�PDWHULDOV��,W�LV� WKH�

PLVVLRQ�RI� ODQGVFDSH�DUFKLWHFWV�WR�XVH�QHZ�PDWHULDOV�LQ�ODQGVFDSH�SODFHV�UHDVRQDEO��� WR�VWLPXODWH�YLHZHUV�WR�GLVFRYHU�XQXVXDO�

DHVWKHWLF�H[SHULHQFHV��DQG�WR�JXLGH�XVHUV�LQ�WKHLU�DZDUHQHVV�RI�ORZ�FDUERQ�HQYLURQPHQWDO�SURWHFWLRQ�

5���5�1��

��@� %DXJKHU�6��9LVLEOH�FKDULW���7KH�DUFKDHRORJ���PDWHULDO�FXOWXUH�� DQG� ODQGVFDSH�GHVLJQ�RI�1HZ��RUN�FLW��V�PXQLFLSDO�

almshouse�complex,�1736–1797.�Int�J�Hist�Archaeology�2001,5(2):175-202.

��@� +HUULQJWRQ�6��6WXGWPDQQ�.��/DQGVFDSH� LQWHUYHQWLRQV��QHZ�GLUHFWLRQV� IRU� WKH�GHVLJQ�RI�FKLOGUHQ�V� RXWGRRU�SOD��

HQYLURQPHQWV��/DQGVF�8UEDQ�3ODQ����������������������

��@� �H�)��+H�&��:DQJ�60��=KDQJ�-/��/DQGVFDSH�GHVLJQ�RI�PRXQWDLQ�KLJKZD��WXQQHO�SRUWDOV�LQ�&KLQD��7XQQ�8QGHUJU�6SDFH�

7HFKQRO���������������

��@� /LQ�=�+�8��,QKHULWDQFH�DQG�,QQRYDWLRQ�RI�&XOWXUH� LQ�&RQWHPSRUDU���UFKLWHFWXUDO�/DQGVFDSH��HVLJQ��-��QKXL��JULF�6FL�

��������

��@� �KHUQ�-��8UEDQ� ODQGVFDSH�VXVWDLQDELOLW��DQG�UHVLOLHQFH��WKH�SURPLVH�DQG�FKDOOHQJHV�RI�LQWHJUDWLQJ�HFRORJ��ZLWK�XUEDQ�

SODQQLQJ�DQG�GHVLJQ��/DQGVF�(FRO����������������������
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��@� &DUU��-3��&KRFWDZ�(FR�,QGXVWULDO�3DUN��DQ�HFRORJLFDO�DSSURDFK�WR�LQGXVWULDO�ODQG�XVH�SODQQLQJ�DQG�GHVLJQ��/DQGVF�8UEDQ�

3ODQ����������������������

��@� 2OLQ�/��)RUP��PHDQLQJ��DQG�H[SUHVVLRQ�LQ�ODQGVFDSH�DUFKLWHFWXUH��/DQGVF�-�������������������

��@� 7LDQ��X�:��7KH�8VH�RI�%XLOGLQJ�0DWHULDOV�LQ�/DQGVFDSH��&KLQ�/DQGVF��UFKLW��������

��@� =KDQJ�/��&KHQ�)��/DQGVFDSH��LDFKURQ��LQ�WKH�GHVLJQ�H[SUHVVLRQ�IRU�0HLVKDQ�&XOWXUH�3DUN����VXUYH���-��VLDQ��UFKLW�%XLOG�

(QJ��������������������

���@��RQJ����;LH�+��;X�;-��)X�;6��/L�+)����QHZ�FRQFHSW�RI�ODQGVFDSH�GHVLJQ�LQ�KLJKZD��FRQVWUXFWLRQ��3URFHHGLQJV�RI�WKH�

��WK�6RXWKHUQ��IULFDQ�7UDQVSRUW�&RQIHUHQFH��6�7&������������������

���@�1DVVDXHU�-,��5DVNLQ�-��8UEDQ�YDFDQF��DQG�ODQG�XVH�OHJDFLHV����IURQWLHU�IRU�XUEDQ�HFRORJLFDO�UHVHDUFK��GHVLJQ��DQG�SODQQLQJ��

/DQGVF�8UEDQ�3ODQ������������������

���@�(JR]�6��%RZULQJ�-��%H�RQG�WKH�URPDQWLF�DQG�QDLYH�� WKH�VHDUFK�IRU�D�FRPSOH[�HFRORJLFDO�DHVWKHWLF�GHVLJQ�ODQJXDJH�IRU�

ODQGVFDSH�DUFKLWHFWXUH�LQ�1HZ�=HDODQG��/DQGVF�5HV������������������

���@�5DFNKDP�6��%H�RQG�/DQGVFDSH�0DF�UFKLWHFWXUH��QHZ�ODQJXDJHV��QHZ�ODQGVFDSHV��/DQGVF�5HY�����������������

���@��D]YRGD����&KDUDFWHULVWLFV�RI�PRGHUQ�ODQGVFDSH�DUFKLWHFWXUH�DQG�LWV�HGXFDWLRQ��/DQGVF�8UEDQ�3ODQ��������������������

���@�,JQDWLHYD�0��6WHZDUW���+��+RPRJHQHLW��RI�XUEDQ�ELRWRSHV�DQG�VLPLODULW��RI�ODQGVFDSH�GHVLJQ�ODQJXDJH�LQ�IRUPHU�FRORQLDO�

FLWLHV��&DPEULGJH�8QLYHUVLW��3UHVV������

���@�+DQVHQ����/DQGVFDSH��HVLJQ��7HQ�,PSRUWDQW�7KLQJV�WR�&RQVLGHU��(�,6��������������


