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• Akustik, içinde hangi alt bileşenleri barındırıyor? Akustik ve mimaride 
akustik deyince aklımıza ne gelmeli?

6HV�YH�DNXVWLN��E�\�N�ELU�NRQVHU�VDORQX�YH\D�NDWHGUDOGHNL�VDUÕS�
VDUPDOD\DQ�� oÕQOD\DQ� VHVWHQ�� RILVOHULPL]LQ�� RNXOODUÕPÕ]ÕQ� YH�
HYOHULPL]LQ�PDKUHP�ROGX÷XQX��PLW�HWWL÷LPL]�VHVOHULQH�NDGDU�KHU�
\HUGHGLU��6HV�YH�P�]LN�\DúDPÕPÕ]GD�YH�WRSOXPODUÕPÕ]GD�|QHPOL�
DQODUÕ� EHOLUWPHN� YH� NXWODPDN� LoLQ� NXOODQÕOÕU�� N�OW�U�� WDQÕPODU�
YH� RUWDN� ELU� ]HPLQ� ROXúWXUXUODU��0�]LN� SVLNRORMLN� VD÷OÕ÷ÕPÕ]��
DUWLVWLN� YH� GX\JXVDO� LIDGH� YH� JHYúHPH� LoLQ� KD\DWL� |QHP� WDúÕU��
%X� JLULúWHQ� VRQUD�� LON� EDúWD� úX� QRNWD� DoÕNoD� DQODúÕOPDOÕ�� %LU�
PHNkQÕQ� DNXVWL÷L� RQXQ� NXOODQÕPÕQÕ� \DQVÕWÕU� �� ELU� NDWHGUDOGHNL�
X]XQ�V�UHOL�\DQNÕODQPD�ELU�VLQHPDGD�LúH�\DUDPD]��QH�GH�ELU�RILV��
VHQIRQL� NRQVHUOHUL� LoLQ� JHUHNOL� RODQ�� NLúL\L�P�]L÷LQ� LoLQH� DODQ�
GUDPDWLN�HWNL\L�VD÷OD\DFDNWÕU��

øNLQFL� RODUDN�� 0LPDUL� ROPDGDQ� DNXVWLN�� DNXVWLN� ROPDGDQ� GD�
PLPDUOÕN�ROPD]��$VOÕQGD�LQVDQÕQ�GX\DELOHFH÷L�VHV�GDOJDODUÕQÕQ�
ER\X�ELUNDo�PLOLPHWUHGHQ�PHWUHOHUFH\H�NDGDU�X]DQDQ�ELU�DUDOÕNWD�
GH÷LúLU� �� YH� EXQODU� WDP� RODUDN� PLPDUODUÕQ� X÷UDúWÕ÷Õ� PLNUR�
\DSÕODUGDQ�� ER\DODUÕQ� ³GRNX´VXQGDQ� EDONRQ� FHSKHOHUL�� DOWODUÕ�
YH\D�DNXVWLN�\DQVÕWÕFÕODU��ELU�RGDQÕQ�JHQHO�ELoLP�YH�KDFPL�JLEL�
GDKD�E�\�N�HOHPDQODUD�NDGDU�RODQ�ER\XWODUÕQ�D\QÕVÕGÕU��0LPDUL�
YH�DNXVWLN�HO�HOH�JLGHU�YH�EHQ�JHQHOOLNOH�³L\L�DNXVWLN�J|U�OPHN�
LoLQ� RUDGD� GH÷LOGLU��PLPDULQLQ� ELU� SDUoDVÕ� ROPDOÕ�´� GHULP��%X�
QHGHQOH�� SHUIRUPDQV� VDQDWODUÕ� PHNkQODUÕQÕ� WDVDUODUNHQ� PLPDU�
YH� DNXVWLN� X]PDQÕ� DUDVÕQGDNL� Lú� ELUOL÷L� ROGXNoD�|QHPOL� YH� L\L�
Lú� ELUOLNOHULQLQ� VRQXQGD� NLPLQ� PHNkQÕQ� QHUHVLQL� YH\D� KDQJL�
|]HOOL÷LQL�WDVDUODGÕ÷ÕQÕ�V|\OHPHN�DUWÕN�SHN�P�PN�Q�GH÷LO��

There is no acoustics without architecture, and there 
is no architecture without acoustics! Architecture and 
acoustics go hand in hand, and I often say that “fine 
acoustics is not there to be seen, it should become 

part of the architecture”. 

Mimari olmadan akustik, akustik olmadan da mimarlık 
olmaz! Mimari ve akustik el ele gider ve ben genellikle 
“iyi akustik görülmek için orada değildir, mimarinin bir 
parçası olmalı” derim.

• What are the elements of acoustics? What should come to our 
minds when acoustics and acoustics in architecture is mentioned?

6RXQG� DQG� DFRXVWLFV� DUH� HYHU\ZKHUH�� IURP� WKH� UHVRQDQW��
LPPHUVLYH� VRXQG� LQ� D� JUDQG� FRQFHUW� KDOO� RU� D� FDWKHGUDO� WR�
WKH� KRSHIXOO\� LQWLPDWH� VRXQG� RI� RXU� RIILFHV�� VFKRROV� DQG�
KRPHV�� 6RXQG� DQG� PXVLF� DUH� XVHG� WR� VLJQLI\� DQG� FHOHEUDWH�
LPSRUWDQW�HYHQWV�LQ�RXU�FRPPXQLWLHV�DQG�RXU�OLYHV��WKH\�GHILQH�
FXOWXUHV� DQG� SURYLGH� FRPPRQ� JURXQG��0XVLF� LV� YLWDO� IRU� RXU�
SV\FKRORJLFDO�ZHOO�EHLQJ��DUWLVWLF�DQG�HPRWLRQDO�H[SUHVVLRQ�DQG�
UHOD[DWLRQ��)URP�WKLV�LQWURGXFWLRQ��LW�VKRXOG�EH�FOHDU�WKDW��ILUVW�
RI�DOO��WKH�DFRXVWLFV�RI�D�VSDFH�VKRXOG�UHIOHFW�LWV�XVHV�±�WKH�ORQJ�
UHYHUEHUDWLRQ�LQ�D�FDWKHGUDO�ZRXOG�QRW�ZRUN�ZHOO�DV�D�FLQHPD��
QRU�ZRXOG�DQ�RIILFH�SURYLGH� WKH�GUDPDWLF� LPPHUVLRQ� UHTXLUHG�
IRU�V\PSKRQ\�FRQFHUWV��

6HFRQGO\��WKHUH�LV�QR�DFRXVWLFV�ZLWKRXW�DUFKLWHFWXUH��DQG�WKHUH�
LV�QR�DUFKLWHFWXUH�ZLWKRXW�DFRXVWLFV��,Q�IDFW��WKH�VL]H�RI�VRXQG�
ZDYHV� WKDW� KXPDQV� FDQ� KHDU� UDQJHV� IURP� D� IHZ� PLOOLPHWHUV�
WR�PDQ\�PHWHUV�±� DQG� WKHVH� DUH� H[DFWO\� WKH� VDPH�GLPHQVLRQV�
WKH� DUFKLWHFWV� DUH� LQWHUHVWHG� LQ�� IURP� WKH� PLFURVWUXFWXUH� DQG�
³WH[WXUH´� RI� ILQLVKHV� WR� WKH� ODUJHU� HOHPHQWV� VXFK� DV� EDOFRQ\�
IURQWV�� XQGHUVLGHV� RU� DFRXVWLF� UHIOHFWRUV�� WR� WKH� RYHUDOO� VKDSH�
DQG� YROXPH� RI� D� URRP�� $UFKLWHFWXUH� DQG� DFRXVWLFV� JR� KDQG�
LQ� KDQG�� DQG� ,� RIWHQ� VD\� WKDW� ³ILQH� DFRXVWLFV� LV� QRW� WKHUH� WR�
EH� VHHQ�� LW� VKRXOG� EHFRPH� SDUW� RI� WKH� DUFKLWHFWXUH�´� 7KLV� LV�
ZK\� FROODERUDWLRQ� EHWZHHQ� DUFKLWHFW� DQG� DFRXVWLFLDQ� LV� VR�
LPSRUWDQW�ZKHQ�GHVLJQLQJ�SHUIRUPLQJ�DUWV�VSDFHV��DQG�LQ�JRRG�
FROODERUDWLRQV��DW�WKH�HQG��LW�LV�RIWHQ�QR�ORQJHU�SRVVLEOH�WR�VD\�
ZKR�KDV�GHVLJQHG�ZKDW�SDUW�RU�DVSHFW�RI�WKH�URRP��
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• Akustik açıdan iyi mekânlar oluşturmak neden önemli bir konu?

%LU� ELQDQÕQ� JHQHO� RODUDN� EDúDUÕOÕ� ROPDVÕ� LoLQ� VDGHFH� E�\�N�
³J|UVHO� PLPDUL´\H� GH÷LO�� N�OW�UHO� YH\D� WRSOXPVDO� NXOODQÕP�
DPDFÕQD� J|UH� RSWLPL]H� HGLOPLú� L\L� ELU� DNXVWL÷H� VDKLS� ROPDVÕ�
úDUW�� 0LPDUL� KDFLPOHUL� NXOODQGÕ÷ÕPÕ]� ]DPDQ�� EX� J|VWHUL�
VDQDWÕ� VDORQODUÕ�� RNXOODU� YH\D� NDPXVDO� ELQDODU� RODELOLU�� E�W�Q�
GX\XODUÕPÕ]Õ� NXOODQÕUÕ]�� 'X\XODUÕPÕ]ÕQ� EL]H� QDVÕO� ROXS� GD�
oHYUHPL]� KDNNÕQGD� oRNOX� ELoLPOL� JHQHO� ELU� L]OHQLP� VD÷ODPDN�
�]HUH� NRPELQH� ROGXNODUÕQÕ� DQODPDQÕQ� KHQ�]� oRN� EDúODUÕQGD�
RODELOLUL]� DPD� DNXVWL÷LQ� EXQGD� URO�� ROGX÷XQX� ELOL\RUX]��
6DPLPL�ELU�DNXVWLN� �oRN�oDEXN�XODúDQ�VHV�\DQVÕPDODUÕ��J|UVHO�
RODUDN� GDKD� \DNÕQ� KLVVHWPHPL]L� YH\D� ELU�P�]LN� \D� GD� GUDPD�
SHUIRUPDQVÕQD�GDKD�GX\JXOX�ELU�ED÷ODQWÕ�NXUPDPÕ]Õ�VD÷OD\DELOLU�
\D� GD� WDPDPHQ� GH÷LúLN� ELU� |UQHN� RODUDN� XoDNWDNL� J�U�OW�Q�Q�
VSHNWUXPX�\L\HFHNOHULQ�WDGÕQÕ�HWNLOHU��

%LU� J|VWHUL� VDQDWODUÕ� PHNkQÕQÕQ� EDúDUÕOÕ� VD\ÕODELOPHVL� LoLQ��
LoLQGH� EXOXQGX÷X� WRSOXPGD� ELU� RGDN� QRNWDVÕ� KDOLQH� JHOPHVL��
ILQDQVDO� RODUDN� V�UG�U�OHELOLU� ROPDVÕ� YH� HQ� E�\�N� VDORQODU�
LoLQ� G�Q\D� |OoH÷LQGH� ELU� VLPJH� ROPDVÕ� JHUHNLU�� %X� WLS�
\DSÕODUGD� WDELL� NL� VDQDWoÕODUÕQ� HQ� L\L� LFUD\Õ� J|VWHUHELOPHVL� YH�
L]OH\LFLOHULQH�ED÷OD\ÕFÕ��LoLQH�DODQ�ELU�GHQH\LP�\DUDWDELOPHOHUL�
LoLQ� P�NHPPHO� ELU� DNXVWLN� HVDVWÕU�� 6DQDWoÕODU�� L]OH\LFLOHU� YH�
PHG\D� VDORQXQ� DNXVWLN� NDOLWHVL� KDNNÕQGD� NRQXúXUODU� EX� GD�
ELQDQÕQ� YH� ED÷OÕ� ROGX÷X� NXUXPODUÕQ� LVLP� \DSPDVÕQÕ� VD÷ODU��
/RQGUD¶QÕQ� �oRN� \�NVHN� PDOL\HWOL�� \HQL� ELU� NRQVHU� VDORQXQX�
J�QGHPH� DOPDVÕQÕQ� |QHPOL� VHEHSOHULQGHQ� ELULVL� GH� øQJLOL]�
NODVLN�P�]LN�HQG�VWULVLQLQ�VDKLS�ROGX÷X�ú|KUHWLQ��/RQGUD¶GDNL�
VDORQODUÕQ� NDOLWHVL� LOH� VÕQÕUOÕ� ROGX÷X� úHNOLQGH� DOJÕODQPDVÕGÕU��
<HQL� ELU� PHNkQ� LoLQ� WRSOXPXQ� LVWHNOHULQH� X\DUODQPÕú�� RUD\D�
|]HO� EHQ]HUVL]� ELU� ³DNXVWLN� NDUDNWHU´� JHOLúWLUPH\H� oDOÕúÕUÕ]��
%DúODQJÕoWD� EX� NDUDNWHU� ³ILNULPL]LQ� NXOD÷Õ´QGDGÕU�� WÕSNÕ� ELU�
PLPDUÕQ�ELQDQÕQ�QDVÕO�J|U�QPHVL�JHUHNWL÷LQL�KD\DO�HWPHVL�YH�KHU�
SHUVSHNWLIWHQ� KLVVHWPHVL� JLEL��%X� WHPHOGHQ� KDUHNHWOH� ³DNXVWLN�
NDUDNWHUL´�KD\DWD�JHoLUPHN�LoLQ�VDORQXQ�ELoLPL�YH�JHRPHWULVLQL�
JHOLúWLUPHN�� L]OH\LFLOHULQ� \HUOHúLPL�� PDO]HPH� VHoLPOHUL� LoLQ�
PLPDUODU�YH�P�KHQGLVOHUOH�\DNÕQ�Lú�ELUOL÷L�LoLQGH�oDOÕúÕUÕ]�

• Why it is an important issue to make acoustically good spaces? 

)RU� D� EXLOGLQJ� WR� EH� DQ� RYHUDOO� VXFFHVV� LW� PXVW� KDYH� JRRG�
DFRXVWLFV� ±� DFRXVWLFV� WKDW� DUH� RSWLPL]HG� IRU� LWV� XVHV�� FXOWXUH�
DQG� FRPPXQLW\� ±� QRW� MXVW� JUHDW� µYLVXDO� DUFKLWHFWXUH¶�� :KHQ�
ZH� H[SHULHQFH� DUFKLWHFWXUDO� VSDFHV�� EH� WKH\� SHUIRUPLQJ� DUWV�
YHQXHV��VFKRROV�RU�XUEDQ�VSDFHV��ZH�XVH�DOO�RI�RXU�VHQVHV��:H�
DUH�RQO\�DW�WKH�YHU\�EHJLQQLQJ�RI�XQGHUVWDQGLQJ�KRZ�RXU�VHQVHV�
FRPELQH� WR�SURYLGH�XV�ZLWK�D�PXOWL�PRGDO�RYHUDOO� LPSUHVVLRQ�
RI� RXU� VXUURXQGLQJV�� EXW� ZH� GR� NQRZ� WKDW� DFRXVWLFV� SOD\� DQ�
LPSRUWDQW�UROH��$Q�LQWLPDWH�DFRXVWLF��VRXQG�UHIOHFWLRQV�DUULYLQJ�
TXLFNO\��FDQ�PDNH�XV�IHHO�YLVXDOO\�FORVHU�DQG�PRUH�HPRWLRQDOO\�
FRQQHFWHG� WR� D� PXVLF� RU� GUDPD� SHUIRUPDQFH� DQG�� WR� JLYH� D�
WRWDOO\�GLIIHUHQW�H[DPSOH��WKH�VSHFWUXP�RI�QRLVH�RQ�DQ�DLU�SODQH�
DIIHFWV�WKH�WDVWH�RI�WKH�IRRG�

)RU�D�SHUIRUPLQJ�DUWV�YHQXH�WR�EH�FRQVLGHUHG�D�VXFFHVV�UHTXLUHV�
WKDW� LW� EHFRPHV� D� IRFDO� SRLQW� RI� LWV� FRPPXQLW\�� LV� ILQDQFLDOO\�
VXVWDLQDEOH�DQG��IRU�WKH�ODUJHVW�YHQXHV��EHFRPHV�D�ODQGPDUN�RQ�
WKH�ZRUOG� VWDJH�� ,Q� WKLV� W\SH� RI� EXLOGLQJ� LW� LV� RI� FRXUVH� FOHDU�
WKDW� H[FHOOHQW� DFRXVWLFV� DUH� HVVHQWLDO� IRU� SHUIRUPHUV� WR� SOD\�
DW� WKHLU�EHVW�DQG� WR�FUHDWH�DQ�HQJDJLQJ�� LPPHUVLYH�H[SHULHQFH�
IRU� WKHLU� DXGLHQFHV��$UWLVWV�� DXGLHQFHV� DQG� WKH� PHGLD� VSUHDG�
WKH� ZRUG� DERXW� WKH� DFRXVWLFDO� TXDOLW\� RI� WKH� YHQXH�� ZKLFK�
EXLOGV� LWV� UHSXWDWLRQ��DQG� WKDW�RI� LWV�KRPH�LQVWLWXWLRQV��2QH�RI�
WKH�NH\� UHDVRQV�/RQGRQ� LV�FRQVLGHULQJ�D�QHZ�FRQFHUW�KDOO� �DW�
JUHDW�FRVW�� LV� WKDW� WKH�UHSXWDWLRQ�RI�WKH�%ULWLVK�FODVVLFDO�PXVLF�
LQGXVWU\�LV�SHUFHLYHG�WR�EH�UHVWULFWHG�E\�WKH�TXDOLW\�RI�YHQXHV�LQ�
/RQGRQ��)RU�D�QHZ�URRP��ZH�WU\�WR�GHYHORS�D�XQLTXH�µDFRXVWLF�
FKDUDFWHU¶�� DGDSWHG� WR� WKH� DVSLUDWLRQV� RI� WKH� FRPPXQLW\�� $W�
ILUVW� WKLV�FKDUDFWHU� LV� LQ�RXU�µPLQGV�HDU¶�±� MXVW�DV� WKH�DUFKLWHFW�
LPDJLQHV� KRZ� WKH� VSDFH� VKRXOG� ORRN� DQG� IHHO� IURP� HYHU\�
SHUVSHFWLYH�� )URP� WKLV� EDVLV� ZH� ZRUN� LQ� FORVH� FROODERUDWLRQ�
ZLWK�WKH�DUFKLWHFWV�DQG�HQJLQHHUV�WR�GHYHORS�D�URRP�VKDSH�DQG�
JHRPHWU\�� DXGLHQFH� OD\RXW� DQG� PDWHULDO� FKRLFHV� WR� EULQJ� WKH�
µDFRXVWLF�FKDUDFWHU¶�WR�OLIH�Ko
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For a building to be an overall success it 
must have good acoustics - acoustics

 that are optimized for its uses, 
culture and community - not 
just great ‘visual architecture’.

Bir binanın genel olarak başarılı olması 
için sadece büyük “görsel mimari”ye 
değil, kültürel veya toplumsal kullanım 
amacına göre optimize edilmiş iyi bir 
akustiğe sahip olması şart.

3KLOKDUPRQLH�GH�3DULV��)UDQVD

3KLOKDUPRQLH�GH�3DULV��)UDQVD
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• Yenileme aşamasından geçen binalarda akustik tasarım süreci nasıl 
olmalı?

<HQLOHPH�SURMHOHUL��VDORQXQ�LoLQLQ�WDPDPHQ�GH÷LúWLULOPHVLQGHQ��
KDILI� GRNXQXúOX� �DPD� JHQHOOLNOH� oRN� |QHPOL�� DNXVWLN�
L\LOHúWLUPHOHUH�YH\D�ELU�WDGLODW�VÕUDVÕQGD�oRN�GH÷HUOL�ELU�NRQVHU�
VDORQXQX�HPQL\HWH�DOPD\D�NDGDU�RODQ�ELU�DUDOÕNWD�\HU�DODELOLU��
+HU�WLS�\HQLOHPHQLQ�NHQGLQH�|]J��]RUOXNODUÕ�YDUGÕU�IDNDW�KHSVL�
PHYFXW� \DSÕQÕQ� DNXVWL÷LQL� W�P�\OH� DQODPDNOD� EDúODU�� %X� �o�
E|O�PGHQ�ROXúXU�

gQFHOLNOH�ELQDQÕQ�NRUXQPDVÕ�JHUHNHQ�|QHPOL�DNXVWLN�|]HOOLNOHUL�
YH\D� \HWHUVL]OLNOHULQLQ� DQODúÕODELOPHVL� LoLQ� H÷HU� YDUVD� ELQDQÕQ�
RUNHVWUD� YH\D� WL\DWUR� JUXEX� JLEL� GHQH\LPOL� NXOODQÕFÕODUÕ� LOH�
\DSÕODFDN�J|U�úPHOHU�HQ�|QHPOL�DGÕPGÕU��6RQUD�SHUIRUPDQVODU�
YH� SURYDODU� HVQDVÕQGD� NHQGL� GLQOHPHOHULPL]� HVDVWÕU�� E|\OHFH�
VDORQXQ�NDUDNWHUL� KDNNÕQGD� L\L� ELU� |]QHO�GX\JX� VDKLEL� ROXUX]��
0HYFXW� DNXVWL÷LQ� \HUHO� GLQOH\LFLOHU� WDUDIÕQGDQ� EH÷HQLOGL÷L�
%U�NVHO¶GHNL� /D� 0RQQDLH� 2SHUD� %LQDVÕ� YH\D� &HQHYUH¶GHNL�
9LFWRULD� +DOO� JLEL� WDULKL� VDORQODU� LoLQ�� VDORQXQ� NDUDNWHULQL�
|]QHO� RODUDN� DQODPDN� YH� E|\OHFH� \HQLOHPH� V�UHFLQGH� RQX�
NRUX\DELOPHN� EL]LP� LoLQ� GHYDVD� ELU� NRQXGXU�� 6RQ� RODUDN�
ELQDQÕQ�NDUDNWHULVWL÷LQL�GRN�PDQWH�HWPHN�LoLQ�WDP�YH�GLNNDWOL�
DNXVWLN�|Oo�POHU��YH�GDKD�oRN�GLQOHPH��\DSDUÕ]��gQHULOHULPL]L�
L\L� ELU� ELOLPVHO� HVDVD� RWXUWPDN� LoLQ� |Oo�POHULPL]� YH� |]QHO�
GHQH\LPOHULPL]�DUDVÕQGD�ELU�ED÷ODQWÕ�DUDUÕ]�

<HQLOHPHOHU��]HULQGH�oDOÕúPDNWDQ�|]HOOLNOH�]HYN�DOÕ\RUX]�o�QN��
EXQODUGD�\HQL�ELQD�SURMHOHULQGHQ�IDUNOÕ�WLSWH�ELU�\DUDWÕFÕOÕN�V|]�
NRQXVX�� *HQHOOLNOH� ELQDQÕQ� GLNNDW� HWPHQL]� JHUHNHQ� X]XQ� ELU�
WDULKL� JHoPLúL� YDUGÕU� YH� KHUKDQJL� ELU� WDVDUÕP� NDUDUÕ� EX� WDULK�
ED÷ODPÕQGD�DOÕQPDN�]RUXQGDGÕU���EX�KDOHQ��]HULQGH�oDOÕúWÕ÷ÕPÕ]�
øVYLoUH� %HUQ¶GHNL� ;,9�� /RXLV� VWLOL� .XOWXUFDVLQR� SURMHVLQGHQ�
%U�NVHO¶GHNL� $UW� 'HFR� )ODJHK\� .RQVHU� 6DORQX¶QD� YH\D� LNL�
WDU]� DUDVÕQGDNL� KHUKDQJL� ELU� úH\H� NDGDU� X]DQDQ� ELU� \HOSD]HGH�
RODELOLU��'DKDVÕ��NÕ\PHWOL�VDORQXQD�G|QHQ�GLQOH\LFL�KHUKDQJL�ELU�
úH\L�EH÷HQPHPHVL�GXUXPXQGD�FLGGL�ELU�HOHúWLUPHQ�RODFDNWÕU�

• How should acoustics design process be for buildings under 
renovation? 

5HQRYDWLRQ�SURMHFWV� FDQ� UDQJH� IURP�D� FRPSOHWH� UHZRUNLQJ�RI�
WKH� LQWHULRU� RI� D� YHQXH�� WR� OLJKW�WRXFK� �EXW� RIWHQ� VWLOO� KLJKO\�
VLJQLILFDQW��DFRXVWLFDO�LPSURYHPHQWV��WR�VDIHJXDUGLQJ�D�EHORYHG�
FRQFHUW�YHQXH�GXULQJ�D�UHIXUELVKPHQW��(DFK�W\SH�RI�UHQRYDWLRQ�
KDV� LWV� RZQ� FKDOOHQJHV�� EXW� WKH\� DOO� EHJLQ� ZLWK� WKRURXJKO\�
XQGHUVWDQGLQJ� WKH� DFRXVWLFV� RI� WKH� H[LVWLQJ� EXLOGLQJ�� 7KLV�
FRPSULVHV�WKUHH�SDUWV�

)LUVWO\�� ZKHQ� D� EXLOGLQJ� KDV� H[SHULHQFHG� XVHUV�� VXFK� DV� D�
KRPH�RUFKHVWUD�RU�WKHDWUH�FRPSDQ\��GLVFXVVLRQV�ZLWK�WKHP�DUH�
WKH�PRVW� LPSRUWDQW� VWHS� LQ� XQGHUVWDQGLQJ�ZKDW� WKH� LPSRUWDQW�
DFRXVWLFDO� FKDUDFWHULVWLFV� DUH� WKDW� VKRXOG� EH� SUHVHUYHG� DQG�
ZKDW�DQ\�GHILFLHQFLHV�PLJKW�EH��1H[W��RXU�RZQ�OLVWHQLQJ�GXULQJ�
SHUIRUPDQFHV� DQG� UHKHDUVDOV� LV� HVVHQWLDO� VR� WKDW� ZH� KDYH� D�
JRRG�VXEMHFWLYH�VHQVH�RI�WKH�FKDUDFWHU�RI�WKH�URRP��)RU�KLVWRULF�
YHQXHV�VXFK�DV�/D�0RQQDLH�RSHUD�KRXVH�LQ�%UXVVHOV�RU�9LFWRULD�
+DOO�LQ�*HQHYD��ZKHUH�WKH�H[LVWLQJ�DFRXVWLF�LV�HQMR\HG�E\�ORFDO�
DXGLHQFHV�� LW� LV� SDUDPRXQW� IRU� XV� WR� VXEMHFWLYHO\� XQGHUVWDQG�
WKH� FKDUDFWHU� RI� WKH� URRP� VR� WKDW�ZH� FDQ�PDLQWDLQ� LW� WKURXJK�
WKH� UHQRYDWLRQ�� )LQDOO\�� ZH� FDUU\� RXW� WKRURXJK� DFRXVWLFDO�
PHDVXUHPHQWV� ±� DQG� PRUH� OLVWHQLQJ� ±� WR� GRFXPHQW� WKH�
FKDUDFWHULVWLFV� RI� WKH� EXLOGLQJ��:H� VHHN� FRQQHFWLRQV� EHWZHHQ�
WKH� PHDVXUHPHQWV� DQG� RXU� VXEMHFWLYH� H[SHULHQFH� WR� SXW� RXU�
UHFRPPHQGDWLRQV�RQ�D�JRRG�VFLHQWLILF�EDVLV��

:H� SDUWLFXODUO\� HQMR\� ZRUNLQJ� RQ� UHQRYDWLRQV� EHFDXVH� WKH\�
LQYROYH�D�GLIIHUHQW�W\SH�RI�FUHDWLYLW\�WR�QHZ�EXLOG�SURMHFWV�±�\RX�
KDYH�DQ�RIWHQ�ORQJ�KLVWRU\�RI�WKH�EXLOGLQJ�WR�GUDZ�XSRQ��DQG�DQ\�
GHVLJQ�GHFLVLRQV�KDYH� WR�EH� LQ� WKH�FRQWH[W�RI� WKDW�KLVWRU\�DQG�
WKH�H[LVWLQJ�DUFKLWHFWXUH�±�WKLV�FRXOG�UDQJH�IURP�WKH�/RXLV�;,9�
VW\OH�DW�RXU�FXUUHQW�.XOWXUFDVLQR�SURMHFW�LQ�%HUQ��6ZLW]HUODQG�WR�
$UW�'HFR�DW�WKH�)ODJH\�FRQFHUW�KDOO�LQ�%UXVVHOV��RU�DQ\WKLQJ�LQ�
EHWZHHQ��)XUWKHUPRUH��WKH�DXGLHQFH�UHWXUQLQJ�WR�WKHLU�FKHULVKHG�
KDOO�ZLOO�EH�VHULRXV�FULWLFV�LI�DQ\WKLQJ�LV�QRW�WR�WKHLU�OLNLQJ�
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• In which stage and how acoustics should be handled in newly 
constructed buildings? 

:H�EHOLHYH�WKDW�WKH�EHVW�GHVLJQ�LV�KROLVWLF��ZKHUH�DOO�DFRXVWLFDO�
DQG� HQJLQHHULQJ� DVSHFWV� DUH� VHDPOHVVO\� LQWHJUDWHG� LQWR� WKH�
DUFKLWHFWXUDO� GHVLJQ�� 0DQ\� SHRSOH� VHHP� WR� WKLQN� WKDW� µJRRG�
DFRXVWLFV¶�FDQ�EH�DFKLHYHG�E\�KDQJLQJ�SDQHOV�RQ� WKH�ZDOOV�RU�
VXVSHQGLQJ�DFRXVWLF�UHIOHFWRUV��:KLOH�LQ�UHQRYDWLRQV�RU�DFRXVWLF�
WXQLQJ�LQWHUYHQWLRQV�WKHVH�DUH�GHILQLWHO\�RSWLRQV��WKH�EHVW�UHVXOWV�
DUH�ZKHQ�DUFKLWHFWXUH�DQG�DFRXVWLFV�DUH�RQH�

)RU�WKLV�LQWHJUDWLRQ�WR�KDSSHQ��WKH�DFRXVWLFLDQV�PXVW�EH�LQYROYHG�
LQ�WKH�GHVLJQ�IURP�WKH�YHU\�VWDUW�±�DUFKLWHFWV��DFRXVWLFLDQV�DQG�
WKHDWUH� SODQQHUV�� WRJHWKHU�ZLWK� WKH� FOLHQW�� VKRXOG� GHYHORS� WKH�
FRQFHSW� IRU� WKH� EXLOGLQJ� LQ� FORVH� FROODERUDWLRQ�� 7KLV� WDNHV� D�
JUHDW�GHDO�RI�XQGHUVWDQGLQJ�IURP�DOO�VLGHV�DQG�WKH�EHVW�SURMHFWV�
UHVXOW� IURP� WHDPV� ZKHUH� HYHU\ERG\� DVVLPLODWHV� HDFK� RWKHU¶V�
YLHZV�DQG�FRQVWUDLQWV�LQWR�WKHLU�RZQ�GHVLJQ�WKLQNLQJ��

$� JUHDW� H[DPSOH� RI� WKLV� LV� WKH� )DUWHLQ� 9DOHQ�� D� ������VHDW�
FRQFHUW�KDOO�LQ�6WDYDQJHU��1RUZD\��:RUNLQJ�WRJHWKHU�ZLWK�5DWLR�
$UFKLWHNWHU�RI�2VOR��ZH�FUHDWHG�D�KDUPRQLRXV�DUFKLWHFWXUH�WKDW�
VXEWO\� LQFRUSRUDWHV�VLJQLILFDQW�DFRXVWLFDO�FRPSOH[LW\�� WKH�VLGH�
EDOFRQLHV�KDQJ�IUHH�RI�WKH�ZDOOV�WR�LPSURYH�VRXQG�SURSDJDWLRQ�
DORQJ�WKH�KDOO��HYHU\�EDOFRQ\�IURQW�VKDSH�DQG�DQJOH�LV�RSWLPL]HG�
WR� SURYLGH� UHIOHFWLRQV� WR� WKH� DXGLHQFH� DQG� IRU� H[FHOOHQW�
OLVWHQLQJ�FRQGLWLRQV�RQ�VWDJH��WKH�FHLOLQJ�RI�WKH�KDOO�FDQ�PRYH�
��P� WR� YDU\� WKH� DFRXVWLFDO� YROXPH� DQG� UHVRQDQFH� RI� WKH� KDOO�
WR� DFFRPPRGDWH� GLIIHUHQW� VL]H� HQVHPEOHV�� IURP� V\PSKRQ\�
RUFKHVWUDV� WR�FKDPEHU�DQG�FRQWHPSRUDU\�PXVLF��7KDW� WKH�KDOO�
QRZ�KDV�DFRXVWLFV�FRQVLGHUHG�DV�VRPH�RI�WKH�EHVW�LQ�WKH�ZRUOG�
LV�GRZQ�WR�WKH�H[FHOOHQW�FROODERUDWLRQ�ZLWKLQ�WKH�GHVLJQ�WHDP��
$QG� WKH�DUFKLWHFWV� WRRN�DGYDQWDJH�RI� WKH�DFRXVWLF�FRPSOH[LW\�
WR� FUHDWH� D� VWXQQLQJ� PL[WXUH� RI� µKDUPRQLRXV� VLPSOLFLW\¶� DQG�
µLQWHUHVWLQJ�FRPSOH[LW\¶�LQ�D�VHHPLQJO\�FODVVLF��ZRRG�ILQLVKHG�
FRQFHUW�KDOO��

We believe that the best design is holistic, 
where all acoustical and engineering aspects 
are seamlessly integrated into the architectural 
design. Many people seem to think that ‘good 
acoustics’ can be achieved by hanging panels on 
the walls or suspending acoustic reflectors. While 
in renovations or acoustic tuning interventions 
these are definitely options, the best results are 
when architecture and acoustics are one.

• Yeni yapılan binalarda akustik hangi aşamada ve nasıl ele alınmalı?

%�W�Q� DNXVWLN� YH� P�KHQGLVOLN� XQVXUODUÕQÕQ� NHVLQWLVL]� RODUDN�
PLPDUL� WDVDUÕPD� HQWHJUH� ROGX÷X� E�W�QF�O� WDVDUÕPÕQ� HQ� L\L�
WDVDUÕP� ROGX÷XQD� LQDQÕ\RUX]�� %LUoRN� LQVDQ� ³L\L� DNXVWLN´LQ�
GXYDUODUD� SDQHOOHU� DVÕOPDVÕ� YH\D� DVÕOÕ� DNXVWLN� \DQVÕWÕFÕODU� LOH�
EDúDUÕODELOHFH÷LQH� LQDQÕ\RU� JLEL� J|U�Q�\RU�� 7DGLODWODU� YH\D�
DNXVWLN�D\DUODPD�WHúHEE�VOHULQGH�EXQODU�NHVLQOLNOH�ELUHU�VHoHQHN�
LNHQ�HQ�L\L�VRQXoODU�PLPDUL�YH�DNXVWLN�Lo�LoH�ROGX÷XQGD�DOÕQÕU�

%X�HQWHJUDV\RQXQ�ROPDVÕ� LoLQ��DNXVWLN�X]PDQODUÕ�HQ�EDúÕQGDQ�
EHUL� LúLQ� LoLQGH� ROPDOÕ� �� PLPDUODU�� DNXVWLNoLOHU� YH� WL\DWUR�
SODQODPDFÕODUÕ�P�úWHUL�LOH�ELUOLNWH��\DNÕQ�Lú�ELUOL÷L�LOH�ELQD�LoLQ�
NRQVHSW�JHOLúWLUPHOLOHU��%X��E�W�Q�WDUDIODUÕQ�VRQ�GHUHFH�DQOD\ÕúOÕ�
ROPDVÕQÕ� JHUHNWLULU� YH� HQ� L\L� SURMHOHU� KHUNHVLQ�� GL÷HUOHULQLQ�
J|U�úOHULQL�YH�NÕVÕWODUÕQÕ�NHQGL�WDVDUÕP�ILNULQLQ�LoLQH�VLQGLUGL÷L�
HNLSOHUGHQ�oÕNDU��

1RUYHo� 6WDYDQJHU¶GHNL� ������ NROWXNOX� NRQVHU� VDORQX� )DUWHLQ�
9DOHQ�EXQD�J�]HO�ELU�|UQHN��2VOR�PHUNH]OL�5DWLR�$UFKLWHFWHU�LOH�
ELUOLNWH�oDOÕúDUDN�ND\GD�GH÷HU�DNXVWLN�NRPSOHNVLWH\OH�LQFHOLNOH�
ELUOHúHQ�� X\XPOX� ELU� PLPDUL� \DUDWWÕN�� 6DORQ� ER\XQFD� VHVLQ�
LOHUOHPHVLQL� L\LOHúWLUPHN� LoLQ� GXYDUODUGDQ� VHUEHVWoH� VDUNDQ�
EDONRQODU�\DSÕOGÕ��KHU�EDONRQXQ�|Q�úHNOL�YH�DoÕVÕ�GLQOH\LFLOHUH�
GR÷UX�\DQVÕPD\Õ�VD÷ODPDN�LoLQ�YH�VDKQHGH�P�NHPPHO�GLQOHPH�
RUWDPÕQÕ�\DUDWPDN�LoLQ�RSWLPL]H�HGLOGL��VDORQXQ�WDYDQÕ�DNXVWLN�
YRO�P��YH�UH]RQDQVÕ�DUWÕUPDN�E|\OHFH�VHQIRQL�RUNHVWUDODUÕQGDQ�
RGD� P�]L÷L� YH� oD÷GDú� P�]LN� WRSOXOXNODUÕQD� NDGDU� GH÷LúLN�
E�\�NO�NWHNL� RUNHVWUDODUD� \HU� YHUPHN� LoLQ� �� PHWUH� KDUHNHW�
HGHELOL\RU��g\OH�NL��WDVDUÕP�HNLEL�LoLQGHNL�P�NHPPHO�Lú�ELUOL÷L�
VRQXFXQGD� VDORQ� úX� DQGD� G�Q\DGDNL� HQ� L\L� DNXVWL÷H� VDKLS�
VDORQODUGDQ�ELULVL�RODUDN�GH÷HUOHQGLULOL\RU��9H�PLPDUODU�NODVLN�
J|U�Q�PO��� DKúDSOD� WDPDPODQPÕú� VDORQGD� ³X\XPOX� VDGHOLN´�
YH� ³LOJLQo�NDUPDúÕNOÕN´ÕQ� oDUSÕFÕ� ELU� NDUÕúÕPÕQÕ� \DUDWPDN� LoLQ�
DNXVWLN�NRPSOHNVLWHQLQ�DYDQWDMÕQÕ�NXOODQGÕODU��

Bütün akustik ve mühendislik unsurlarının 
kesintisiz olarak mimari tasarıma entegre 
olduğu bütüncül tasarımın en iyi tasarım 

olduğuna inanıyoruz. Birçok insan “iyi 
akustik”in duvarlara paneller asılması veya 

asılı akustik yansıtıcılar ile başarılabileceğine 
inanıyor gibi görünüyor. Tadilatlar veya 

akustik ayarlama teşebbüslerinde bunlar 
kesinlikle birer seçenek iken en iyi sonuçlar 

mimari ve akustik iç içe olduğunda alınır.

)DUWHLQ�9DOHQ�&RQFHUW�+DOO��6WDYDQJHU��1RUYHo)DUWHLQ�9DOHQ�&RQFHUW�+DOO��6WDYDQJHU��1RUYHo
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• Akort/Müdahale projeleri de portfolyonuzda önemli bir yer tutuyor. 
Akustik tasarımının bu yönünün nasıl gerçekleştirildiğinden bahseder 
misiniz?

%XQXQ�JHoPLúLPL]�GROD\ÕVÕ\OD�ROGX÷XQX�G�ú�Q�\RUXP��.DKOH�
$FRXVWLFV¶WHNL� E�W�Q� DNXVWLNoLOHULQ� KHP�P�]LN� KHP� GH� GR÷D�
ELOLPOHULQGH� H÷LWLP� YH� JHoPLúOHUL� YDU�� %HQ� IL]LN� RNXGXP� YH�
DNXVWLN�NRQXVXQGD�GRNWRUD�GHUHFHP�YDU��D\QÕ�]DPDQGD�GH÷LúLN�
XOXVODUDUDVÕ� JUXSODUGD� YL\ROD� oDODQ� SURIHV\RQHO� ELU� P�]LV\HQ�
RODUDN� oDOÕúWÕP�� 'ROD\ÕVÕ\OD� VDKQHGH� oDOPDQÕQ� QDVÕO� ELU� KLV�
ROGX÷XQX� ELOL\RUXP� �� YH� RUDGD� QH\LQ� N|W�� JLGHELOHFH÷LQL��
VDORQODUÕ� QDVÕO� WDVDUOD\DELOHFH÷LPL� ±� YH� RUDGD� GD� QH\LQ� N|W��
JLGHELOHFH÷LQL� ELOL\RUXP�� $NRUW�P�GDKDOH� SURMHOHULQGH�
³WHUF�PH´GH� oRN� YDNLW� KDUFDQÕU�� *|]OHPOHU� YH�P�]LV\HQOHULQ�
úLND\HWOHULQLQ�DNXVWLN�DoÕVÕQGDQ�QH�DQODPD�JHOGL÷LQLQ�WHUF�PHVL�
YH� DNXVWLN� HNVLNOLNOHUL� VDORQ� YH�YH\D� PLPDUL� XQVXUODUÕQ�
|]HOOLNOHULQH� WHUF�PH� HWPHN�� $PDo� ELU� VDORQXQ� QHGHQ� VRUXQ�
\DUDWWÕ÷ÕQÕ�YH�VRQUD�GD�EXQX�QDVÕO�G�]HOWHFH÷LQL]L�EXOPDNWÕU�

%D]HQ� NHQGLPL]L� IL]\RWHUDSLVW� JLEL� KLVVHGHUL]�� 9�FXGX�
³GLQOHPHN´� YH� ³KHU� úH\LQ� \HULQH� RWXUPDVÕ´� LoLQ� N�o�N�
GH÷LúLNOLNOHU�\DSPDN��%D]Õ�PHNkQODUGD�DNXVWLN�NRQXODU�VDORQXQ�
ELU�NÕVPÕQD�|]HOGLU�YH\D�EHOOL�ELU�PLPDUL�HOHPDQD�DWIHGLOHELOLU��
%X� GXUXPODUGD� E|OJHVHO� RODUDN� \�]H\OHUL� D\DUODPDNOD� YH\D�
GLNNDWOL�P�GDKDOHOHUOH�|QHPOL�DNXVWLN�L\LOHúWLUPHOHU�VD÷ODQDELOLU��

'L÷HU�GXUXPODUGD�PHNkQ�X]XQ�V�UH\OH�NDSDWÕODPD]��JHQHOOLNOH�
E�\�N� ELU� \HQLOHPH� LúL� VDORQXQ� ELU� YH\D� LNL� \ÕO� NDSDWÕOPDVÕQÕ�
JHUHNWLULU��YH�ELU�GL]L�GLNNDWOL�N�o�N�SURMH��SHUIRUPDQVODU�DUDVÕQD�
YH\D�VDORQXQ�NDSDOÕ�ROGX÷X�G|QHPOHUH�|UQH÷LQ�\D]D�VÕNÕúWÕUÕOÕU��
6�UHNOL� ELU� SURMHQLQ� DNVLQH�KHU� DúDPDGD�YHULPOL� JHUL� EHVOHPH�
DODELOGL÷LPL]�EX�W�U�SURMHOHU��JHUL�EHVOHPHOHUL�P�GDKDOHQLQ�ELU�
VRQUDNL�DúDPDVÕQÕ�\|QOHQGLUPHN��]HUH�NXOODQPDPÕ]�VHEHEL\OH�
|]HOOLNOH� RUNHVWUD� úHIL�� P�]LV\HQOHU� YH� \|QHWLPOH� VÕNÕ� ELU� Lú�
ELUOL÷L�\DSPDPÕ]D�RODQDN�YHULU�

• Tuning/Interventions projects are also an important part of your 
portfolio. Will you please tell us how this aspect of acoustics design 
is realized? 

,� WKLQN� WKLV� LV� EHFDXVH� RI� RXU� EDFNJURXQG�� $OO� DFRXVWLFLDQV�
IURP�.DKOH�$FRXVWLFV�KDYH�D�EDFNJURXQG�DQG�HGXFDWLRQ�ERWK�LQ�
PXVLF�DQG�LQ�QDWXUDO�VFLHQFHV��,�P\VHOI�KDYH�VWXGLHG�SK\VLFV�DQG�
KDYH�D�3K'�LQ�DFRXVWLFV��DQG�DW�WKH�VDPH�WLPH�,�KDYH�ZRUNHG�DV�D�
SURIHVVLRQDO�PXVLFLDQ�SOD\LQJ�WKH�YLROD�LQ�GLIIHUHQW�LQWHUQDWLRQDO�
JURXSV��6R�,�NQRZ�ZKDW� LW� IHHOV� OLNH� WR�SOD\�RQ�D�VWDJH�±�DQG�
ZKDW�FDQ�JR�ZURQJ�WKHUH��DQG�,�NQRZ�KRZ�WR�GHVLJQ�URRPV�±�DQG�
ZKDW�FDQ�JR�ZURQJ�WKHUH�DV�ZHOO��,Q�WXQLQJV�LQWHUYHQWLRQV��D�ORW�
RI�WLPH�LV�VSHQW�³WUDQVODWLQJ´��WUDQVODWLQJ�WKH�REVHUYDWLRQV�DQG�
FRPSODLQWV�RI�WKH�PXVLFLDQV�LQWR�ZKDW�WKLV�PHDQV�DFRXVWLFDOO\��
DQG�WUDQVODWLQJ�WKH�DFRXVWLF�GHILFLHQFLHV�WR�IHDWXUHV�RI�WKH�URRP�
DQG�RU�DUFKLWHFWXUDO�HOHPHQWV��7KH�DLP�LV�WR�ILQG�RXW�ZK\�D�URRP�
LV�FUHDWLQJ�D�SUREOHP��DQG�WKHQ�KRZ�WR�IL[�LW��

6RPHWLPHV�ZH�IHHO�OLNH�D�SK\VLR�WKHUDSLVW��³OLVWHQLQJ´�WR�D�ERG\�
DQG�PDNLQJ�VOLJKW�FKDQJHV�VR�WKDW�³DOO�IDOOV�LQ�SODFH´��,Q�VRPH�
YHQXHV�WKH�DFRXVWLFDO�LVVXHV�DUH�VSHFLILF�WR�RQH�SDUW�RI�WKH�URRP��
RU� FDQ� EH� DWWULEXWHG� WR� D� SDUWLFXODU� DUFKLWHFWXUDO� HOHPHQW�� ,Q�
WKHVH�FDVHV�� VLJQLILFDQW�DFRXVWLFDO� LPSURYHPHQWV�FDQ�EH�PDGH�
E\�ORFDOO\�WXQLQJ�VXUIDFHV�RU�ZLWK�GLVFUHHW�LQWHUYHQWLRQV��

,Q� RWKHU� FDVHV�� WKH� YHQXH� FDQQRW� EH� FORVHG� IRU� D� ORQJ� SHULRG�
�RIWHQ� D� ODUJH� UHQRYDWLRQ� UHTXLUHV� D� YHQXH� WR� EH� FORVHG� IRU� D�
\HDU� RU� WZR�� DQG� D� VHULHV� RI� GLVFUHHW�� VPDOOHU� SURMHFWV� FDQ�EH�
ILW� LQ�EHWZHHQ�SHUIRUPDQFHV�RU�GXULQJ�GRZQWLPH��IRU� LQVWDQFH�
GXULQJ� WKH� VXPPHU�� 7KHVH� NLQGV� RI� SURMHFWV� DOORZ� XV� WR�
FROODERUDWH�SDUWLFXODUO\� FORVHO\�ZLWK� WKH� FRQGXFWRU��PXVLFLDQV�
DQG�PDQDJHPHQW�VLQFH�XQOLNH�D�FRQWLQXRXV�SURMHFW�ZH�FDQ�JHW�
SURGXFWLYH�IHHGEDFN�DIWHU�HDFK�VWHS�DQG�XVH�WKLV�WR�VWHHU�WKH�QH[W�
VWHS�RI�LQWHUYHQWLRQ�

0�]LV\HQOHULQ� NHQGLOHULQL� YH� GL÷HUOHULQL� GX\PD� NRúXOODUÕQÕQ�
\HWHULQFH� L\L� ROPDGÕ÷Õ� ED]Õ� VDORQODUGD� L\LOHúWLUPHOHU� \DSWÕN��
3RUWHNL]� 3RUWR¶GDNL� &DVD� GD�0~VLFD�� øVYLoUH¶GHNL�:LQWHUWKXU�
6WDGWKDXV� YH� 6WRFNKROP¶GHNL� .RQVHUWKXV¶GD� VDKQHGHNL�
LúLWPH\L� L\LOHúWLUPHN�� \�NVHN� VHVOL� YXUPDOÕ� oDOJÕODU� YH� SLULQo�
HQVWU�PDQODUÕ� GDKD� VHVVL]� \D\OÕ� oDOJÕODU� YH� WDKWD� QHIHVOL�
oDOJÕODU�LOH�GDKD�L\L�GHQJHOHPHN�LoLQ�PLPDUL\H�HQWHJUH�DNXVWLN�
\DQVÕWÕFÕODU�YH�VWUDWHMLN�RODUDN�\HUOHúWLULOPLú�VHV�HPLFL�\�]H\OHU�
JHOLúWLUGLN��6WRFNKROP¶GH�WDYDQGDQ�JHOHQ�\DQVÕPDQÕQ�NXYYHWLQL�
YH�GX\XODELOLUOL÷LQL� DUWÕUPDN� LoLQ� WHNQLN�NDIHV� VHYL\HVLQGH�ELU�
HOHNWUR� DNXVWLN� ]HQJLQOHúWLUPH� VLVWHPL� PRQWH� HGLOHUHN� GDKD�
LOHUL�ELU�L\LOHúWLUPH�\DSÕOGÕ�±DVOÕQGD�PLPDUL�DNXVWLN�SUREOHPOHUL�
o|]PHN�LoLQ�ELU�HOHNWUR�DNXVWLN�VLVWHP�NXOODQÕOGÕ��7HNQLN�NDIHV�
NXOODQÕP� NROD\OÕ÷Õ� VD÷ODPDN� LoLQ� GDKD� |QFHNL� ELU� \HQLOHPH�
VÕUDVÕQGD� LODYH� HGLOPLúWL� YH� VDORQXQ� WDPDPÕQÕ� NDSOÕ\RU��.DIHV�
VDKQHGHQ� WDYDQD� GR÷UX� JLGHQ� VHVL� LOHWLP� ND\EÕ� \DUDWDUDN�
V|Q�POHQGLUL\RU� YH� \DQVÕPDQÕQ� D]DOPDVÕQD� \RO� DoÕ\RUGX��
=HQJLQOHúWLUPH�VLVWHPL��WHNQLN�NDIHV�QHGHQL\OH�ROXúDQ�UH]RQDQV�
ND\EÕQÕQ�\HULQL�WXWPDVÕ�LoLQ�VDORQXQ�NHQGL�\DQVÕPDVÕQÕ�]DULI�ELU�
ELoLPGH�NXYYHWOHQGLUL\RU��7DYDQ�ELU�NH]�GDKD�³DNXVWLN�DoÕGDQ�
\HULQL�EXOPXú´�ROXS�VDORQ�úLPGL�EX�úHNLOGH�VHV�YHUL\RU�

:H� KDYH� PDGH� LPSURYHPHQWV� DW� D� QXPEHU� RI� YHQXHV� ZKHUH�
FRQGLWLRQV� IRU� PXVLFLDQV� WR� KHDU� WKHPVHOYHV� DQG� HDFK� RWKHU�
ZHUH� QRW� JRRG� HQRXJK�� $W� WKH� &DVD� GD� 0~VLFD� LQ� 3RUWR��
3RUWXJDO�� :LQWHUWKXU� 6WDGWKDXV� FRQFHUW� KDOO� LQ� 6ZLW]HUODQG�
DQG� 6WRFNKROP¶V� .RQVHUWKXV� ZH� GHYHORSHG� DUFKLWHFWXUDOO\�
LQWHJUDWHG�DFRXVWLFDO�UHIOHFWRUV�DQG�VWUDWHJLFDOO\�ORFDWHG�VRXQG�
DEVRUELQJ� VXUIDFHV� WR� LPSURYH� RQ�VWDJH� KHDULQJ� DQG� WR� EHWWHU�
EDODQFH� WKH� ORXGHU� SHUFXVVLRQ� DQG� EUDVV� LQVWUXPHQWV� DJDLQVW�
WKH� TXLHWHU� VWULQJV� DQG� ZRRGZLQGV�� ,Q� 6WRFNKROP�� D� IXUWKHU�
LPSURYHPHQW� KDV� EHHQ� WR� LQFUHDVH� WKH� VWUHQJWK� DQG� DXGLELOLW\�
RI�UHYHUEHUDWLRQ�IURP�WKH�XSSHU�URRP�E\�LQVWDOOLQJ�DQ�HOHFWUR�
DFRXVWLF� HQKDQFHPHQW� V\VWHP� DERYH� WKH� WHFKQLFDO� JULG� OHYHO�
�DFWXDOO\� XVLQJ� DQ� HOHFWUR�DFRXVWLF� VROXWLRQ� WR� VROYH� DQ�
DUFKLWHFWXUDO�DFRXVWLFV�SUREOHP��7KH�WHFKQLFDO�JULG�ZDV�DGGHG�
GXULQJ�D�SUHYLRXV�UHQRYDWLRQ�IRU�VLPSOLILHG�DFFHVV�DQG�FRYHUV�
WKH�ZKROH�KDOO��7KH�JULG�ZDV� DWWHQXDWLQJ� WKH� VRXQG� WUDYHOOLQJ�
IURP�WKH�VWDJH�WR�WKH�FHLOLQJ��FUHDWLQJ�D�WUDQVPLVVLRQ�ORVV�DQG�D�
UHVXOWLQJ�ODFN�RI�UHYHUEHUDWLRQ��7KH�HQKDQFHPHQW�V\VWHP�VXEWO\�
DPSOLILHV�WKH�KDOO¶V�RZQ�UHYHUEHUDWLRQ�WR�UHSODFH�WKH�UHVRQDQFH�
ORVW�GXH�WR�WKH�WHFKQLFDO�JULG��7KH�FHLOLQJ�KDV��RQFH�DJDLQ��³IDOOHQ�
LQ�SODFH�DFRXVWLFDOO\´�DQG�WKLV�LV�KRZ�WKH�KDOO�QRZ�VRXQGV��Ko
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Renovation projects can range from a 
complete reworking of the interior of a venue, 
to light-touch acoustical improvements, to 
safeguarding a beloved concert venue during 
a refurbishment. Each type of renovation has 
its own challenges, but they all begin with 
thoroughly understanding the acoustics of the 
existing building.

Yenileme projeleri, salonun içinin tamamen 
değiştirilmesinden, hafif dokunuşlu (ama 

genellikle çok önemli) akustik iyileştirmelere 
veya bir tadilat sırasında çok değerli 

bir konser salonunu emniyete almaya 
kadar olan bir aralıkta yer alabilir. Her tip 

yenilemenin kendine özgü zorlukları vardır 
fakat hepsi mevcut yapının akustiğini 

tümüyle anlamakla başlar.

6WDGWKDXV��:LQWHUWKXU��øVYLoUH
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• Yakın dönemde akustik açıdan en başarılı bulduğunuz proje/mekân 
hangisi? Neden?

6WDYDQJHU��ELU�IL\RUGD�ELWLúLN�úLPGL\H�NDGDU�LúLWPLú�ROGX÷XQX]�
HQ�L\L�RUNHVWUD�VHVLQL��UHWHQ�J�]HO�ELU�VDORQ«�3DULV�)LODUPRQL��
DOÕúÕOPÕúÕQ�GÕúÕQGD�ELU�PHNkQ��\HQLOLNoL�PLPDUL�YH�VDQDWoÕODUOD�
L]OH\LFLOHU� DUDVÕQGD� �KHP�J|UVHO�KHP�DNXVWLN��ELU� LOLúNL�NXUDQ��
GH÷LúLN� YH� KH\HFDQ� YHULFL� ELU� VDORQ�� 9H� %RFKXP«� %RFKXP�
6HQIRQL� 2UNHVWUDVÕ� LoLQ� \HQL� NRQVHU� VDORQX�� %HONL� EXQXQ�
VHEHEL� JHoHQ� KDIWD� RUNHVWUDQÕQ� \HQL� \HULQGHNL�� KHQ�]� WDP�
RODUDN�ELWPHPLú�ELU�VDORQGD��LON�SURYDODUÕQÕ�L]OHPHN�LoLQ�RUDGD�
ROPDPGÕ��)DNDW�VHV�úLPGLGHQ�RUDGD\GÕ�YH�J�]HOGL��9H\D�VDGHFH�
\HQL� HYOHULQL� NHúIHGHQ�P�]LV\HQOHULQ�PXWOX� \�]OHULQL� J|UPHN�
PL\GL�J�]HO�RODQ"

• Son dönem projelerinizde ve gelecekteki hedeflerinizden bahseder 
misiniz?

0�NHPPHO� DNXVWLN� P�NHPPHO� Lú� ELUOLNOHULQLQ� VRQXFXGXU�
YH� XPDUÕ]� NL� DNXVWL÷L� DQODPDPÕ]ÕQ� GHULQOHúPHVL� EL]L� GDKD�
L\L� Lú� RUWD÷Õ� \DSDU�� $\QÕ� ]DPDQGD� DPDFÕPÕ]� GDLPD� DNXVWLN�
DUDúWÕUPDODUÕQGDNL�HQ�VRQ�JHOLúPHOHUL�NDSVDPDN�YH�SVLNRORML\L�
WDVDUÕPODUÕPÕ]D� GDKLO� HWPHN�� *HoWL÷LPL]� \ÕOODUGD� PLPDUODUÕQ�
NHQGL� �'� PRGHOOHUL� LoLQGH� oDOÕúDFDN� DNXVWLN� PRGHOOHPH�
WHNQLNOHUL�JHOLúWLUHUHN�PLPDUODUOD�GDKD�\DNÕQ��YH�oDEXN��Lú�ELUOL÷L�
\DSPD�\HWHQH÷LPL]L�JHOLúWLUPHN�LoLQ�oRN�oDOÕúWÕN��$QFDN�DNXVWLN�
VRQXQGD� WDPDPHQ� VHVH� LOLúNLQGLU� YH� EX� WHNQLNOHU� KDOD� EL]LP�
J|UVHO�VRQXoODUÕ�KD\DO�HGLOPLú�ELU�DNXVWLN�VRQXFD�oHYLUPHPL]H�
GD\DQÕ\RU�� %L]LP� LoLQ� EXQGDQ� VRQUDNL� DGÕPODU�PRGHOL� JHUoHN�
]DPDQOÕ�RODUDN�D\DUODUNHQ�RODFDN�PLPDUL�GH÷LúLNOLNOHULQ�HWNLVLQL�
GLQOH\HELOPH� LPNDQÕ�RODFDN��$QFDN�QLKDL� WHVW�KHU� ]DPDQ�D\QÕ�
NDODFDN��*HUoHN�P�]LV\HQOHU�WDUDIÕQGDQ�oDOÕQDQ�JHUoHN�P�]L÷L�
NHQGL�JHUoHN�NXODNODUÕQÕ]OD�GLQOHPHN���EXUDGD�GX\JXODU�GHYUH\H�
JLUHU�YH�JHUoHN�KH\HFDQ�EXUDGDGÕU«�Ŷ

• Recently which project/ space is the most successful one from the 
viewpoint of acoustics? Why?

6WDYDQJHU��D�EHDXWLIXO�KDOO�QH[W�WR�D�IMRUG�WKDW�SURGXFHV�VRPH�RI�
WKH�EHVW�RUFKHVWUDO�VRXQG�\RX�KDYH�HYHU�KHDUG«�3KLOKDUPRQLH�
GH� 3DULV�� D� QRYHO� VSDFH�� LQQRYDWLYH� DUFKLWHFWXUH� DQG� D�
UHODWLRQVKLS� EHWZHHQ� SHUIRUPHUV� DQG� DXGLHQFH� �ERWK� YLVXDOO\�
DQG�DFRXVWLFDOO\��WKDW�LV�GLIIHUHQW��DQG�H[FLWLQJ«�$QG�%RFKXP��
WKH�QHZ�FRQFHUW�KDOO�IRU�WKH�%RFKXPHU�6\PSKRQLNHU��3HUKDSV�
WKLV�LV�EHFDXVH�,�ZDV�WKHUH�ODVW�ZHHN�IRU�WKH�ILUVW�UHKHDUVDOV�RI�
WKH�RUFKHVWUD�LQ�WKHLU�QHZ�VSDFH��LQ�D�KDOO�WKDW�LV�VWLOO�QRW�TXLWH�
\HW�ILQLVKHG��%XW�WKH�VRXQG�LV�DOUHDG\�WKHUH�DQG�LW�LV�EHDXWLIXO��
2U�LV�LW�MXVW�EHDXWLIXO�VR�VHH�DOO�WKH�KDSS\�IDFHV�RI�PXVLFLDQV�WKDW�
GLVFRYHU�WKHLU�QHZ�KRPH"

• Will you please tell us about your recent projects and future aims?

([FHOOHQW�DFRXVWLFV�LV�WKH�UHVXOW�RI�H[FHOOHQW�FROODERUDWLRQV�DQG�
ZH�KRSH�WKDW�RXU�GHHSHQLQJ�XQGHUVWDQGLQJ�RI�DFRXVWLFV�PDNHV�
XV�EHWWHU�FROODERUDWRUV��$W�WKH�VDPH�WLPH��RXU�DLP�LV�DOZD\V�WR�
LQFRUSRUDWH� WKH� ODWHVW� GHYHORSPHQWV� LQ� DFRXVWLFV� UHVHDUFK� DQG�
SV\FKRORJ\� LQWR�RXU�GHVLJQV�� ,Q�UHFHQW�\HDUV�ZH�KDYH�ZRUNHG�
KDUG�WR�LPSURYHG�RXU�DELOLWLHV�WR�FROODERUDWH�HYHQ�PRUH�FORVHO\�
�DQG�TXLFNO\��ZLWK�DUFKLWHFWV�E\�GHYHORSLQJ�DFRXVWLFDO�PRGHOLQJ�
WHFKQLTXHV� WKDW� RSHUDWH� LQ� WKH� DUFKLWHFWV¶� RZQ��'�PRGHO��%XW�
DFRXVWLFV�LV�XOWLPDWHO\�DOO�DERXW�VRXQG��DQG�WKHVH�WHFKQLTXHV�VWLOO�
UHO\�RQ�XV�FRQYHUWLQJ�D�YLVXDO�UHVXOW�LQWR�DQ�LPDJLQHG�DFRXVWLF�
UHVXOW��7KH�QH[W�VWHSV�ZLOO�EH�IRU�XV�WR�EH�DEOH�WR�OLVWHQ�WR�WKH�
HIIHFW�RI�DUFKLWHFWXUDO�FKDQJHV�DV�ZH�PDNH�DGMXVWPHQWV� WR� WKH�
PRGHO� LQ� UHDO�WLPH��<HW� WKH� XOWLPDWH� WHVW�ZLOO� DOZD\V� VWD\� WKH�
VDPH��OLVWHQLQJ�WR�UHDO�PXVLF�E\�UHDO�PXVLFLDQV�ZLWK�\RXU�RZQ��
UHDO�HDUV���WKLV�LV�ZKHUH�WKH�HPRWLRQV�FRPH�LQ�DQG�WKLV�LV�ZKHUH�
WKH�UHDO�H[FLWHPHQW�LV«�Ŷ

• Yakın dönemde tamamlanan Philharmonie de Paris projenizden 
bahseder misiniz? Nasıl bir tasarım süreci oldu?

3DULV� )LODUPRQL� |]HOOLNOH� PH\GDQ� RNX\XFX� YH� H÷OHQFHOL� ELU�
SURMH\GL�� )UDQVD¶QÕQ� \DNÕQ� WDULKLQGHNL� EX� HQ� SUHVWLMOL� \DSÕ�
SURMHVLQH� VDGHFH� )UDQVD¶QÕQ� HQ� WDQÕQPÕú�PLPDUÕ� -HDQ�1RXYHO�
GH÷LO� RQXQ� \DQÕ� VÕUD� G|UW� DNXVWLN� GDQÕúPDQ� GD� GDKLOGL��.DKOH�
$FRXVWLFV� RODUDN� P�úWHULQLQ� DNXVWLNoLVL\GLN�� DNXVWLN� EULHI¶L�
KD]ÕUODGÕN�� WDVDUÕP� JHOLúWLUPH�� LQúDDW� YH� DoÕOÕúD� QH]DUHW� HWWLN��
$XFNODQG¶GDQ� 0DUVKDOO� 'D\� $FRXVWLFV� YH� PLPDUD� |]HO�
GDQÕúPDQOÕN�\DSDQ�/RV�$QJHOHV¶WDQ�<DVXKLVD�7R\RWD�RI�1DJDWD�
$FRXVWLFV¶OH�WDVDUÕP�DNXVWLNoLOHUL�LGL�

.DKOH� $FRXVWLFV¶LQ� EULHI¶L� EX� LNRQLN� VDORQXQ� DNXVWL÷LQLQ�
WDPDPHQ� HúVL]�� oD÷GDú� YH� HQ� JHOLúPLú� WHNQRORMLN� SUHQVLSOHUH�
GD\DQPDVÕQÕ�VD÷ODGÕ��7DVDUÕP�HNLEL�P�NHPPHO�úHNLOGH�ELUOLNWH�
oDOÕúWÕ��DNXVWLN�EULHI¶LPL]L�oRN�J�]HO�J|U�Q�PO��YH�PXKWHúHP�
VHV�YHUHQ�ELU�VDORQD�G|Q�úW�UHQ�PHVOHNWDúODUÕPÕ]Õ�YH�PLPDUODUÕ�
WHEULN�HGL\RUX]�

• Akustik konusunda geçmişten bugüne ulaşan yöntemler dışında, 
teknolojinin gelişmesiyle ortaya çıkan yeni malzemeler ve uygulamalar 
neler? Bunların projelere etkisinden bahseder misiniz?

*UHNOHU�� (SLGDXUXV� $PIL� 7L\DWURVX� JLEL� \DSÕODUÕ� WDVDUODUNHQ�
DNXVWL÷LQ� WHPHO� SUHQVLSOHULQL� ROXúWXUPXú� ROVDODU� GD� DNXVWLN�
QLVSHWHQ�\HQL�ELU�ELOLP������\\��VRQODUÕQGD�+HOPKROW]�YH�:�&��
6DELQH¶LQ�oDOÕúPDODUÕQD�NDGDU�VHV�IL]L÷L�JHOLúPH�J|VWHUPHPLúWL�

$NXVWLN�ELOLPL�VRQ�]DPDQODUGD�oRN�KH\HFDQ�YHULFL�ELU�G|QHPGH��
øQVDQ� NXOD÷ÕQÕQ� LúLWPHVLQH� \|QHOLN� DUWDQ� SVLNRORMLN� GHVWHNWHQ��
�'� DNXVWLN� |Oo�P�� SOD\EDFN� WHNQLNOHUL� YH� JHUoHN� ]DPDQOÕ�
DNXVWLN� VLP�ODV\RQ� DUDoODUÕQD� NDGDU� ELUoRN� FHSKHGH� DNXVWLN�
ELOLPL�KÕ]OD�LOHUOL\RU�

6HV� \DQVÕPD� \ROODUÕQÕ� L]OHPH� \HWHQH÷L� YH� D\DUODPDODUÕQ�
HWNLOHULQL� GR÷UXGDQ� PLPDUL� PRGHO� �]HULQGH� J|UPHN� VRQ�
ELUNDo�\ÕOGDNL�|QHPOL� LOHUOHPHOHU��$UWÕN�PLPDUODUOD�D\QÕ�KÕ]GD�
oDOÕúDELOLU�YH�WDVDUÕPÕ�RSWLPL]H�HWPHN�LoLQ�DOWHUQDWLI�JHRPHWULOHU�
YH\D� SDUDPHWUHOHU� |QHUHELOL\RUX]�� %X� DUDoODU� ROPDNVÕ]ÕQ��
6WDYDQJHU�YH�3DULV¶WHNL�VDORQODU�DNXVWLN�DoÕGDQ�úLPGL�ROGXNODUÕ�
NDGDU� L\L� RSWLPL]H� HGLOHPH]OHUGL�� %X� PHWRWODUÕ� KHU� LNLVL� GH�
&HQHYUH¶GH� RODQ� JHoLFL� 2SpUD� GHV� 1DWLRQV� YH� \HQL� 7KpkWUH�
GH� &DURXJHGD� GXYDU� SDQHOOHULQLQ� DoÕODUÕQÕ� VDSWDPDNWD� YH�
dLQ¶GHNL�)X]KRX�2SHUD�+DOO¶GH�DNXVWLN�SDUDPHWUHOHUGHQ�WHUVLQH�
P�KHQGLVOLN�\ROX\OD�Lo�PHNkQ�ELoLPLQL�EHOLUOHPHNWH�NXOODQGÕN��
%LUoRN� GXUXPGD� PLPDUODUOD� RWXUXS� GH÷LúLNOLNOHUL�� YDNLW� DODQ�
DNXVWLN� ELOJLVD\DU� PRGHOOHPHOHUL� LoLQ� RILVH� G|QPHN� ]RUXQGD�
NDOPDNVÕ]ÕQ� ELUOLNWH� \DSDELOL\RUX]� NL� EX� DNXVWL÷LQ� NHVLQWLVL]�
RODUDN�PLPDUL\H�HQWHJUH�ROGX÷X�E�W�QF�O�WDVDUÕP�\DUDWPDN�LoLQ�
PXD]]DP�|Oo�GH�\DUDUOÕ��

•  Please tell us about your recently completed project of Philharmonie 
de Paris. How was the design process?

7KH�3KLOKDUPRQLH�GH�3DULV�ZDV�D�SDUWLFXODUO\�FKDOOHQJLQJ�DQG�
IXQ� SURMHFW�� 1RW� RQO\� ZDV� WKLV� WKH�PRVW� SUHVWLJLRXV� EXLOGLQJ�
SURMHFW� LQ�)UDQFH� LQ� OLYLQJ�PHPRU\��ZLWK�)UDQFH¶V�PRVW�ZHOO�
NQRZQ�DUFKLWHFW�-HDQ�1RXYHO�EXW�LQ�DOO�WKHUH�ZHUH���DFRXVWLFV�
FRQVXOWDQWV� LQYROYHG�� .DKOH� $FRXVWLFV� ZHUH� DFRXVWLFLDQV� WR�
WKH� FOLHQW� DQG� GHILQHG� WKH� DFRXVWLFDO� EULHI�� VXSHUYLVHG� WKH�
GHVLJQ�GHYHORSPHQW�� FRQVWUXFWLRQ�DQG�RSHQLQJ��0DUVKDOO�'D\�
$FRXVWLFV� RI� $XFNODQG� ZHUH� WKH� GHVLJQ� DFRXVWLFLDQV� ZLWK�
<DVXKLVD�7R\RWD� RI�1DJDWD�$FRXVWLFV�� /RV�$QJHOHV� DFWLQJ� DV�
VSHFLDO�DGYLVRU�WR�WKH�DUFKLWHFW��

.DKOH�$FRXVWLFV¶�EULHI�HQVXUHG�WKDW�WKH�DFRXVWLFV�IRU�WKLV�LFRQLF�
KDOO�ZRXOG�EH�WRWDOO\�XQLTXH��FRQWHPSRUDU\�DQG�EDVHG�RQ�VWDWH�
RI�WKH�DUW�SULQFLSOHV��7KH�QHZ�W\SRORJ\�VHHV�D�FRPSDFW��LQWLPDWH�
LQQHU�URRP�IRU�WKH�DXGLHQFH�IORDWLQJ�ZLWKLQ�D�UHYHUEHUDQW�RXWHU�
YROXPH�� ,Q� WKLV� ZD\� DFRXVWLFDO� LQWLPDF\� DQG� LPPHGLDF\� LV�
JHQHUDWHG� E\� WKH� VXUIDFHV� RI� WKH� LQQHU� URRP� ZLWK� UHVRQDQFH�
DQG� UHYHUEHUDWLRQ�GHOLYHUHG�E\� WKH� ODUJHU�YROXPH��7KH�GHVLJQ�
WHDP�ZRUNHG�H[WUHPHO\�ZHOO�WRJHWKHU�DQG�ZH�FRQJUDWXODWH�RXU�
FROOHDJXHV� ±� DQG� WKH� DUFKLWHFWV� ±� RQ� WUDQVODWLQJ� RXU� DFRXVWLF�
EULHI�LQWR�D�EHDXWLIXO�ORRNLQJ�DQG�JUHDW�VRXQGLQJ�KDOO�

• Aside from methods coming from past to date in acoustics field 
what are the new materials and applications that come out by 
technological developments?

$FRXVWLFV�LV�D�UHODWLYHO\�\RXQJ�VFLHQFH�±�DOWKRXJK�WKH�*UHHNV�
HVWDEOLVKHG� WKH� EDVLF� SULQFLSOHV� RI� DFRXVWLFV� LQ� GHVLJQLQJ�
VWUXFWXUHV�VXFK�DV�WKH�$PSKLWKHDWUH�DW�(SLGDXUXV��LW�ZDV�QRW�XQWLO�
+HOPKROW]�DQG�:�&��6DELQH�ZRUNLQJ� LQ� WKH� ODWH���WK�&HQWXU\�
WKDW�WKH�SK\VLFV�RI�VRXQG�EHJDQ�WR�EH�WKRURXJKO\�GHYHORSHG��

7KH�VFLHQFH�RI�DFRXVWLFV�LV�FXUUHQWO\�LQ�D�YHU\�H[FLWLQJ�SHULRG��
2Q�PDQ\�IURQWV��WKH�VFLHQFH�RI�DFRXVWLFV�LV�EHLQJ�LPSURYHG�DW�
D�UDSLG�SDFH��IURP�D�EHWWHU�SV\FKRORJLFDO�XQGHUSLQQLQJ�RI�KRZ�
KXPDQV� KHDU�� WR� �'� DFRXVWLFDO� PHDVXUHPHQW� DQG� SOD\EDFN�
WHFKQLTXHV�DQG�UHDO�WLPH�DFRXVWLF�VLPXODWLRQ�WRROV�

7KH�DELOLW\� WR� WUDFH�VRXQG� UHIOHFWLRQ�SDWKV�DQG�VHH� WKH�HIIHFWV�
RI� DGMXVWPHQWV� GLUHFWO\� LQ� WKH� DUFKLWHFW¶V� PRGHO� LV� D� PDMRU�
DGYDQFHPHQW�IURP�WKH�ODVW�IHZ�\HDUV��:H�FDQ�QRZ�ZRUN�DW�WKH�
VDPH� SDFH� DV� DUFKLWHFWV� DQG� SURSRVH� DOWHUQDWLYH� JHRPHWULHV�
RU� SDUDPHWULFV� WR� DFRXVWLFDOO\� RSWLPL]H� WKH� GHVLJQ�� 7KH� KDOOV�
LQ� 6WDYDQJHU� DQG� 3DULV� FRXOG� QRW� KDYH� EHHQ� DFRXVWLFDOO\�
RSWLPL]HG�WR� WKH�H[WHQW� WKH\�DUH�ZLWKRXW� WKHVH� WRROV��:H�KDYH�
DOVR�XVHG�WKHVH�PHWKRGV�WR�GHWHUPLQH�WKH�DQJOHV�RI�ZDOO�SDQHOV�
DW� WKH� WHPSRUDU\�2SpUD� GHV�1DWLRQV� DQG� WKH� QHZ�7KpkWUH� GH�
&DURXJH��ERWK�LQ�*HQHYD��DQG�WR�GHWHUPLQH�WKH�LQWHULRU�VKDSH�
RI�WKH�)X]KRX�2SHUD�+DOO��&KLQD�YLD�UHYHUVH�HQJLQHHULQJ�IURP�
DFRXVWLFDO� SDUDPHWHUV�� ,Q�PDQ\� LQVWDQFHV�ZH� FDQ� VLW�ZLWK� WKH�
DUFKLWHFWV�DQG�PDNH�FKDQJHV�WRJHWKHU��ZLWKRXW�KDYLQJ�WR�UHWXUQ�
WR� WKH� RIILFH� IRU� OHQJWK\� DFRXVWLF� FRPSXWHU� PRGHOLQJ�� ZKLFK�
LV� HQRUPRXVO\� EHQHILFLDO� IRU� FUHDWLQJ� D� KROLVWLF� GHVLJQ� ZLWK�
DFRXVWLFV�LQWHJUDWHG�VHDPOHVVO\�LQWR�WKH�DUFKLWHFWXUH��

9LFWRULD�+DOO��&HQHYUH��øVYLoUH9LFWRULD�+DOO��&HQHYUH��øVYLoUH
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