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$&(�3URILOH

� :��/DID\HWWH��,QGLDQD

� 6WDUWHG�LQ�����

� ���HPSOR\HHV

� $%$486�5HS��VLQFH������

� %XVLQHVV�SURILOH�

± �����VXSSRUW�XVDJH�RI�$%$486

± �����HQJLQHHULQJ�VHUYLFHV
� 6ROXWLRQ�RI�PHFKDQLFDO�GHVLJQ�SUREOHPV�ZLWK�$%$486
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6WDSOH�1DLO�*XQ���7LPLQJ�%HOW
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7LUHV���:LSHU�%ODGHV
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(QJLQH�7UDQVPLVVLRQ�0RXQWV
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9DOYH�&RYHU�*DVNHW
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+RVSLWDO�3URGXFWV
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$JULFXOWXUH���$WKOHWLF
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$%$486�7LSV�DQG�7ULFNV�IRU
5XEEHU�3UREOHPV

� 0DWHULDO�3URSHUWLHV

� �5XEEHU�7XUEXOHQFH�

� 7KH��6LOYHU�%XOOHW��IRU�5XEEHU�3UREOHPV

� 5XEEHU�3DUWV�LQ�&RQWDFW
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(QJLQHHULQJ�1RW�6FLHQFH
� (QJLQHHULQJ�'HVLJQ�	�$QDO\VLV�LV�$SSUR[LPDWH

± LGHDOL]DWLRQ
� SK\VLFDO�WR�)($

± JHRPHWU\��PDQXIDFWXULQJ�WROHUDQFHV��XVH��PHFKDQLFV

± )($
� QXPHULFDO�SURFHGXUH

± GLVFUHWH�YV�FRQWLQXXP

� PHFKDQLFV�DYDLODEOH�LQ�VRIWZDUH
± PDWHULDO�PRGHOV

� SRVW�SURFHVVLQJ

± LQWHUSUHWDWLRQ
� LPSDFW�RQ�GHVLJQ

± SUDFWLFDO�FRQVWUDLQWV
� LQFRPSOHWH�LQIRUPDWLRQ

� YHU\�WLJKW�WLPH�IUDPH

� OLPLWHG�FRRSHUDWLRQ

± RXWFRPH�VLJQLILFDQWO\�DIIHFWHG�E\�H[SHUWLVH�RI�HQJLQHHU
� FRUSRUDWH�FXOWXUH
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0DWHULDO�3URSHUWLHV

� $�SRRU�PDWHULDO�PRGHO�ZLOO�SUHYHQW�\RXU�PRGHO�IURP
UXQQLQJ�RU�FRXOG�JLYH�\RX�PLVOHDGLQJ�UHVXOWV�

� 7KH�RII�D[LV�PRGHV�LQ�UXEEHU�DUH�VLJQLILFDQWO\�PRUH
FRPSOH[�WKDQ�PRVW�RWKHU�PDWHULDOV�

� *LYHQ�XQLD[LDO�GDWD�RQO\�$%$486�ZLOO�VDFULILFH�WKH
ELD[LDO�DQG�VKHDU�EHKDYLRU�WR�ILW�\RXU�GDWD�
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8QLD[LDO�7HQVLRQ

� *LYHQ�RQO\�XQLD[LDO�WHQVLRQ�GDWD�D�JRRG�ILW�LV�DFKLHYHG�LQ�WKLV�PRGH�
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%LD[LDO�7HQVLRQ

� :LWKRXW�WHVW�GDWD�\RX�ZLOO�UXQ�LQWR�SUREOHPV�ZLWK�KLJK�RUGHU�PRGHOV�
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$OZD\V�YHULI\�\RXU�PDWHULDO�PRGHO

� 3ORW�XQLD[LDO��ELD[LDO��DQG�SXUH�VKHDU�RQ�WKH�VDPH�JUDSK

��8VH���abaqus fetch job=2020301  WR�UHWULHYH�D�VLPSOH�RQH�HOHPHQW�PRGHO�IRU�WHVWLQJ�

7HVW�'DWD�&RXUWHV\�RI
$[HO�3URGXFWV��,QF�
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+RZ�WR�)L[�\RXU�0DWHULDO
0RGHO

� *HW�DOO�WKH�WHVW�GDWD�

� 8VH�D�ORZHU�RUGHU�PRGHO�LI�\RX�DUH�PLVVLQJ�GDWD�

� ,I�\RX�PXVW�XVH�D�KLJKHU�RUGHU�PRGHO�DQG�GR�QRW�KDYH
WHVW�GDWD��WKHQ�LW�LV�EHWWHU�WR�PDNH�XS�RII�D[LV�GDWD�WKDQ
WR�QRW�KDYH�LW�
± ,I�\RX�DUH�XQFRPIRUWDEOH�PDNLQJ�XS�GDWD��WKHQ�GR�WKH�WHVW�
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5XEEHU�7XUEXOHQFH��8JO\

� +DYH�\RX�HYHU�KDG�D�PHVK�EORZ�XS"
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5XEEHU�7XUEXOHQFH��
'HP\VWLILHG

� 7XUQ�GRZQ�WKH�GLVSODFHPHQW�PDJQLILFDWLRQ�DQG�\RX�ZLOO�VHH�
± +RXUJODVVLQJ"
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+RXUJODVVLQJ��%DG

� +RXUJODVVLQJ�RFFXUV�ZKHQ�WKHUH�LV�FRPSUHVVLRQ�LQ�WKH�PDWHULDO

� +RXUJODVVLQJ�LV�127�UHVWULFWHG�WR�ORZ�RUGHU�UHGXFHG�LQWHJUDWLRQ
HOHPHQWV

� 7KLV�VKDSH�FDQ�SURSDJDWH�WKURXJK�\RXU�PHVK

� (OHPHQWV�FDQ�VQDS�YLROHQWO\�LQWR�WKLV�VKDSH�FDXVLQJ�³5XEEHU
7XUEXOHQFH´

� 7KHRULVWV�ZLOO�DUJXH��EXW�LI�LW�ORRNV�OLNH�KRXUJODVVLQJ�WKHQ�ZH�FDOO�LW
KRXUJODVVLQJ
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)XOO\�,QWHJUDWHG�(OHPHQWV
+RXUJODVV

� )XOO\�,QWHJUDWHG�HOHPHQWV�FDQ�JR�LQWR�WKH�KRXUJODVV�VKDSH�
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7KH�6LOYHU�%XOOHW��*RRG

� 3K\VLFDOO\�WKLV�LV�QRW�UHDO���,I�\RX�GUHZ�D�JULG�RQ�D�UHDO
SDUW�\RX�ZLOO�QRW�VHH�WKH�JULG�KRXUJODVV�

� <RX�FDQ�WHOO�$%$486�QRW�WR�DOORZ�HOHPHQWV�WR�JR�LQWR
WKH�KRXUJODVV�VKDSH�
*HOURGLASS STIFFNESS

100�
** default = 3.5E-3
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0DNH�D�'LIIHUHQFH

� 'RQ¶W�MXVW�WZHDN�WKH�KRXUJODVV�VWLIIQHVV�XS���DQG�����DW
D�WLPH�

� &UDQN�WKH�KRXUJODVV�VWLIIQHVV�LPSRVVLEO\�KLJK�WKHQ�EDFN
RII�

� $%$486�ZLOO�VROYH�\RXU�SUREOHP�IDVW�DQG�LQ�IHZHU
LQFUHPHQWV�ZKHQ�WKH�KRXUJODVV�VWLIIQHVV�LV�WRR�KLJK
UDWKHU�WKDQ�WRR�ORZ�
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*DVNHW�ZLWK��6LOYHU�%XOOHW�

� 7KH�DQDO\VLV�UXQV�IDVWHU�DQG�IDUWKHU�XVLQJ�&3(�5+

� ���,WHUDWLRQV������6HFRQGV������ZLWK�&3(�+

� ���,WHUDWLRQV�����6HFRQGV�������ZLWK�&3(�5+
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&DYHDW

� %HZDUH�ZKHQ�\RX�XVH�WKLV�WULFN���\RX�DUH�FKDQJLQJ�WKH�SUREOHP�

� 7KH�KRXUJODVV�PRGH�LV�WKH�VDPH�VKDSH�QHHGHG�IRU�EHQGLQJ�

� 3ORW�WKH�VWUDLQ�HQHUJ\��$//6(��DQG�WKH�DUWLILFLDO�HQHUJ\��$//$(��RQ�WKH�VDPH
JUDSK�WR�VHH�KRZ�PXFK�HQHUJ\�LV�DEVRUEHG�E\�WKH�KRXUJODVV�VWLIIQHVV�

12� 2.
$//6(�YV�$//$( $//6(�YV�$//$(

5)�&XUYHV

)XOO\�,QWHJUDWHG

2.�+RXUJODVV�.

+RXUJODVV�.�7RR�+LJK

.� ���� .� ���
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5XEEHU�LQ�&RQWDFW

� 0RVW�UXEEHU�SDUWV�DUH�LQYROYHG�LQ�DVVHPEOLHV�DQG
FRQWDFW�ZLWK�RWKHU�SDUWV�
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:K\�GLGQ¶W�WKLV�SUREOHP�UXQ"

� 7KLV�SUREOHP�GLHV�DW
DERXW������:KDW�ZRXOG
\RX�GR"
± $GG�&RPSUHVVLELOLW\

± 6RIWHQHG�&RQWDFW

± &KDQJH�WKH�)ULFWLRQ�WR
5RXJK

± +RXUJODVV�6WLIIQHVV

± 5,.6

± 5HILQH�WKH�0HVK

± 7ULDQJXODU�(OHPHQWV

± &DOO�LW�³FORVH�HQRXJK´
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/RFDWH�WKH�3UREOHP

� 7KH�PHVVDJH�ILOH�FRQWDLQV�D
ZHDOWK�RI�LQIRUPDWLRQ

� )LQG�RXW�DW�ZKDW�QRGHV�WKH
PD[LPXP�UHVLGXDOV�RFFXU

� :KDW�GR�PRVW�RI�WKH�SUREOHP
QRGHV�KDYH�LQ�FRPPRQ"

7R�H[WUDFW�WKHVH�QRGHV�DQG�IUHTXHQF\�RI�RFFXUUHQFH�IURP�WKH��PVJ�ILOH�
awk ’/RESIDUAL FORCE/ {print $7}’ deck.msg | sort | uniq -c | sort -n
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0DUEOH�RQ�WKH�%RZO

� ,I�\RX�WXUQ�D�ERZO�XSVLGH�GRZQ�DQG�SODFH�D�PDUEOH�RQ�LW�
LW�ZLOO�WHQG�WR�UROO�RII���7KLV�LV�XQVWDEOH�

� 7KH�WURXEOH�QRGHV�DOO�ORRN�OLNH�WKH�PDUEOH�RQ�WKH�ERZO�
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+DQJ�RQ�WR�\RXU�0DUEOHV

� 6XSSRUW�WKH�PDUEOH�IURP�UROOLQJ�RII�WKH�ERZO
± $[LV\PPHWULF�PHPEUDQHV

± 6WLIIHU�VNLQ�RI�PDWHULDO
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6XPPDU\

� 0DWHULDO�3URSHUWLHV
± WKRURXJKO\�FKHFN�\RXU�PRGHO

� �5XEEHU�7XUEXOHQFH´
± GPDJ

� 7KH��6LOYHU�%XOOHW´
± KRXUJODVV�VWLIIQHVV

� 5XEEHU�3DUWV�LQ�&RQWDFW
± KDQJ�RQ�WR�\RXU�PDUEOHV

� %H�DQ�(QJLQHHU��1RW�D�6FLHQWLVW
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)RU�0RUH�,QIRUPDWLRQ

� <RX�FDQ�GRZQORDG�WKLV�SUHVHQWDWLRQ�IURP�RXU�ZHE�VLWH
± ZZZ�DFHQJ�FRP

� *HW�$GYDQFHG�7UDLQLQJ
± 6ROYLQJ�DQG�5HVROYLQJ�1RQ�&RQYHUJHQFH

± &RQWDFW�3UREOHPV�PDGH�(DV\

± $QDO\VLV�RI�5XEEHU�&RPSRQHQWV


