
ϯϵ

&RXUVH�&RGH &RXUVH�7LWOH / 7 3 &

��6(��� ($57+48$.(�5(6,67$17�'(6,*1�2)�
6758&785(6� � � � �

35(�5(48,6,7(�&2856(6��'(6,*1�2)�5(,1)25&('�&21&5(7(�6758&785(6�

&2856(�2%-(&7,9(6��

7KH� DLP�RI� WKLV� FRXUVH� LV� WR� LPSDUW� WKH� NQRZOHGJH� RQ� RULJLQ� DQG� HIIHFWV� RI� HDUWKTXDNHV� RQ�
VWUXFWXUHV� DQG� GHVLJQ� DFFRUGLQJ� WR� WKDW�� 7KH� REMHFWLYH� RI� WKLV� FRXUVH� LV� WR� PDNH� VWXGHQWV�
IDPLOLDU�ZLWK�G\QDPLFV� RI� VWUXFWXUHV�GXULQJ�HDUWKTXDNHV� DQG�FDOFXODWLRQ�RI� DGGLWLRQDO� ORDGV�
DFFRUGLQJ� WR� ,6�&RGH�0HWKRGV��7KLV� FRXUVH� DOVR� GLVFXVVHV� YDULHG� W\SHV� RI�6HLVPLF�&RQWURO�
0HWKRGV�

&2856(�287&20(6��
$W�WKH�HQG�RI�WKH�FRXUVH�VWXGHQW�ZLOO�EH�DEOH�WR

&2¶V &RXUVH�2XWFRPHV 32¶V

�
,OOXVWUDWH�WKH�PHDVXUHPHQW�RI�HDUWKTXDNHV�DQG�WKHLU�HIIHFW�RQ�HQJLQHHULQJ�
VWUXFWXUHV� ���

�
$QDO\]H�WKH�IUHH�DQG�IRUFHG�YLEUDWLRQ�UHVSRQVH�RI�VLQJOH�GHJUHH�DQG�PXOWL�
GHJUHH�RI�IUHHGRP�DQG�FRQWLQXRXV�V\VWHPV� ���

�
$SSO\�WKH�%DVLF�3ULQFLSOHV�RI�&RQFHSWXDO 'HVLJQ�IRU�(DUWKTXDNH�5HVLVWDQW�
%XLOGLQJV ���

�
([SODLQ�WKH�FRQFHSWV�DQG�LPSOHPHQWDWLRQ�RI�,6�FRGHV�LQ�UHODWLRQ�WR�
HDUWKTXDNH�GHVLJQ �����

� /HDUQ�WKH�YDULRXV�VHLVPLF�FRQWURO�PHWKRGV� ���

6.,//6�

9 $ELOLW\ WR�XQGHUVWDQG�HIIHFWV�RI�HDUWKTXDNHV�RQ�HQJLQHHULQJ�VWUXFWXUHV�DQG�LWV�

PHDVXUHPHQW�

9 $ELOLW\ WR�DSSO\�G\QDPLF�ORDGV�RQ�YDULRXV�VWUXFWXUHV��

9 $ELOLW\ WR�GHVLJQ�EXLOGLQJV�IRU�HDUWKTXDNH�ORDGV�DV�SHU�,6�FRGHV��

9 $ELOLW\ WR�XQGHUVWDQG�DQG�LPSOHPHQW�WKH�FRQFHSW�RI�GXFWLOLW\�LQ�(DUWKTXDNH�5HVLVWDQW�

'HVLJQ��

9 $ELOLW\ WR�VXJJHVW�YDULRXV�VHLVPLF�FRQWURO�WHFKQLTXHV�WR�PLQLPL]H�WKH�YLEUDWLRQ�HIIHFWV�



ϰϬ

81,7�,��

($57+48$.(6�$1'�*5281'�027,21�� ,QWURGXFWLRQ��&ODVVLILFDWLRQ�RI�(DUWKTXDNHV
(IIHFWV� DQG� &RQVHTXHQFHV� RI� (DUWKTXDNH� 0HDVXUHPHQWV� RI� (DUWKTXDNHV� *URXQG� 0RWLRQ
&KDUDFWHULVWLFV� 5HVSRQVH� RI� 6WUXFWXUH� WR� *URXQG�0RWLRQ�� &DVH� 6WXG\� RQ� 3DVW� (DUWKTXDNH�
'LVDVWHUV�

81,7�,,��

'<1$0,&6� 2)� 6758&785(6�� � ,QWURGXFWLRQ�� 0RGHOLQJ� RI� 6WUXFWXUHV�� (TXDWLRQV� RI�
0RWLRQ�� 6LQJOH� 'HJUHH� RI� )UHHGRP� 6\VWHPV�� '\QDPLF� DQG� 6HLVPLF� 5HVSRQVH� RI� 6LQJOH�
6WRUH\�6WUXFWXUH��)UHH�YLEUDWLRQ�UHVSRQVH�DQG�)RUFHG�9LEUDWLRQ�5HVSRQVH�LQFOXGLQJ�'DPSLQJ�
HIIHFWV�� 5HVSRQVH� 6SHFWUXP�� 0XOWL� 'HJUHH� RI� )UHHGRP� 6\VWHPV� 3HULRGV� DQG� 0RGHV� RI�
9LEUDWLRQ�RI�0'2)�6\VWHPV�'\QDPLF�DQG�6HLVPLF�5HVSRQVH�RI�0XOWL�6WRUH\�6WUXFWXUHV�

81,7�,,,��

&2'(�%$6('�$1$/<6,6�0(7+2'6�$1'�'(6,*1�$3352$&+(6��6HLVPLF�'HVLJQ�
5HTXLUHPHQWV� ,PSRUWDQFH� RI� 'XFWLOLW\�� 5ROH� RI� � 5HVSRQVH� 5HGXFWLRQ� )DFWRU� 6HLVPLF�
0HWKRGV� RI� $QDO\VLV�� )DFWRUV� LQ� 6HLVPLF� $QDO\VLV� 'HVLJQ� *XLGHOLQHV� DQG� &DOFXODWLRQ� RI�
6HLVPLF� %DVH� 6KHDU� DFFRUGLQJ� WR� (TXLYDOHQW� 6WDWLF� 0HWKRG� �/LQHDU� 6WDWLF�� DQG� 5HVSRQVH�
6SHFWUXP�0HWKRG��/LQHDU�'\QDPLF��DV�SHU�,6�������������

81,7�,9��

'XFWLOLW\�&RQVLGHUDWLRQV�LQ�(DUWKTXDNH�5HVLVWDQW�'HVLJQ�RI�5&�6WUXFWXUHV��,QWURGXFWLRQ��
,PSDFW�RI�'XFWLOLW\��7\SHV� DQG�)DFWRUV� HIIHFWLQJ�GXFWLOLW\��$VVHVVPHQW�RI�'XFWLOLW\��'XFWLOH�
'HWDLOLQJ� FRQVLGHUDWLRQV� RI�6WUXFWXUDO�(OHPHQWV� DV� SHU� ,6������������(DUWKTXDNH� 5HVLVWLQJ�
'HVLJQ�RI�)RXU�6WRU\�%XLOGLQJ�DV�SHU�,6�������������(DUWKTXDNH�5HVLVWLQJ��'HVLJQ�RI�6KHDU�
ZDOO�DV�SHU�,6������������

81,7�9��

6HLVPLF�3URWHFWLRQ��RI�6WUXFWXUHV ��,QWURGXFWLRQ��&RQVLGHUDWLRQV�IRU�VHLVPLF�LVRODWLRQ��%DVLF�
HOHPHQWV� RI� VHLVPLF� LVRODWLRQ�� VHLVPLF�LVRODWLRQ� GHVLJQ� SULQFLSOH�� )HDVLELOLW\� RI� VHLVPLF�
LVRODWLRQ�� 6HLVPLF� LVRODWLRQ� FRQILJXUDWLRQV�6HLVPLF� GDPSHUV� � 7\SHV� RI� 'DPSHUV�� 9LVFRXV��
)ULFWLRQ��<LHOGLQJ�GDPSHUV�± 6HLVPLF�YLEUDWLRQ�FRQWURO�6HLVPLF�6WUHQJWKHQLQJ�0HDVXUHV�

7(;7�%22.6�

�� 0DULR�3D]�DQG�OHLJK��³6WUXFWXUDO�'\QDPLFV´���QG HGLWLRQ��&%6�3XEOLVKHUV�������
�� 3DQNDM�$JDUZDO�DQG�0DQLVK�6KULNKDQGH��³(DUWKTXDNH�5HVLVWDQW�'HVLJQ�RI�6WUXFWXUHV´��

�VW HGLWLRQ��3+,�/HDUQLQJ�3YW�/WG�������
�� 'XJJDO� 6�.�� ³(DUWKTXDNH� 5HVLVWDQW� 'HVLJQ� RI� 6WUXFWXUHV´�� �� QG HGLWLRQ�� 2[IRUG�

8QLYHUVLW\�3UHVV�������

5()(5(1&(6�

�� &KRSUD�$�.��³'\QDPLFV�RI�6WUXFWXUHV´�3UHQWLFH�+DOO�RI�,QGLD�/LPLWHG��1HZ�'HOKL������
�� 3DXOD\� 7 DQG 3ULHVWOH\�0�-�1� ³6HLVPLF 'HVLJQ RI 5HLQIRUFHG &RQFUHWH DQG 0DVRQU\

%XLOGLQJV´���-RKQ:LOH\ 	 6RQV� �����



ϰϭ

/$%�&20321(17

�� 'HVLJQ�RI�EHDP�IRU�YDULRXV�ORDGV�LQFOXGLQJ�(DUWKTXDNH�DQG�:LQG�ORDGV�XVLQJ�DQ\�06�

([FHOO�0$7/$%

�� 'HVLJQ�RI�&ROXPQ�IRU�YDULRXV�ORDGV�LQFOXGLQJ�(DUWKTXDNH�DQG�:LQG�ORDGV�XVLQJ�DQ\�06�

([FHOO�0$7/$%

�� 'HVLJQ�RI�6ODE� IRU�YDULRXV� ORDGV� LQFOXGLQJ�(DUWKTXDNH�DQG�:LQG� ORDGV�XVLQJ�DQ\�06�

([FHOO�0$7/$%

�� $QDO\VLV� DQG�'HVLJQ� RI� *��� DQG� DERYH� 5&� EXLOGLQJV� IRU� DOO� W\SHV� RI� ORDGV� LQFOXGLQJ�

(DUWKTXDNH�ORDGV�XVLQJ�67$$'�3UR�(7DEV�6$3�������(TXLYDOHQW�6WDWLF�0HWKRG�

�� $QDO\VLV� DQG�'HVLJQ� RI� *��� DQG� DERYH� 5&� EXLOGLQJV� IRU� DOO� W\SHV� RI� ORDGV� LQFOXGLQJ�

(DUWKTXDNH�ORDGV�XVLQJ�67$$'�3UR�(7DEV�6$3�������5HVSRQVH�6SHFWUXP�0HWKRG�

�� 1RQOLQHDU�6WDWLF�3XVKRYHU�$QDO\VLV�IRU�5&�EXLOGLQJ�XVLQJ�6$3������(7DEV�


