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4���:KDW�NLQG�RI�SLOH�GULYHUV�KDYH�\RX�XVHG�RQ�3HDUVRQ�3LOHV"

$���:H�KDYH�XVHG�GURS��LPSDFW��K\GUDXOLF��SQHXPDWLF��GLHVHO��DQG�YLEUDWRU\�KDPPHUV�ZLWK�D�VKHHW�SLOH�FODPS�WR
GULYH�WKH�FRPSRVLWH�SLOHV�ZLWK�QR�SUREOHPV�DQG�OLWWOH�RU�QR�GDPDJH�WR�WKH�FRVPHWLFV��:KDW�GRHV�VHHP�WR�ZRUN�EHVW
ZLWK�YLEUDWRU\�KDPPHUV�LV�D�VKHHW�SLOH�FODPS�WKDW�JULSV�RQH�HGJH�RI�WKH�SLOH��:H�XVXDOO\�LQVHUW�D�����VHFWLRQ�RI�D�SLOH
FXW�RII�WR�UHGXFH�FRVPHWLF�GDPDJH��EXW�HYHQ�ZLWKRXW�LW�ZH�RQO\�GDPDJH����RI�WKH�WRS��1RUPDOO\�WKLV�LV�FXW�RII�ZKHQ
FDSSLQJ�WKH�SLOHV��$�SLOH�FODPS�ZRUNV�ZHOO��EXW�WKH�FODPS�SUHVVXUH�QHHGV�WR�EH�UHGXFHG�DQG�D�ZRRG�SOXJ�LQVHUWHG�LQWR
WKH�FRPSRVLWH�SLOH��7KH�WRS���WR���IHHW�ZLOO�WKHQ�EH�WULPPHG�RII�
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&50&��'2&.�127(6���6HFWLRQ���������5HFUHDWLRQDO�%RDWLQJ�)DFLOLWLHV�

����7KH�([HFXWLYH�'LUHFWRU�RU�WKH�'HSXW\�'LUHFWRU�PD\�RQO\�JUDQW�D�YDULDQFH�IRU�WKH�H[WHQVLRQ�RI�D
UHFUHDWLRQDO�RU�OLPLWHG�UHFUHDWLRQDO�ERDWLQJ�IDFLOLW\�RXW�WR����IHHW�EH\RQG�0/:�RU�XS�WR�D����
LQFUHDVH�EH\RQG�WKH�ILIW\������IRRW�VWDQGDUG��6HFWLRQ�������(���O��SURYLGHG�HQJLQHHULQJ�
ELRORJLFDO��DQG�RWKHU�DSSURSULDWH�FRQFHUQV�DUH�PHW�
�����$OO�UHVLGHQWLDO�DQG�OLPLWHG�UHFUHDWLRQDO�GRFN�GHVLJQV�VKDOO�EH�LQ�DFFRUGDQFH�ZLWK�7DEOH�����0LQLPXP
'HVLJQ�&ULWHULD��EXW�LQ�QR�FDVH�VKDOO�DQ\�VWUXFWXUDO�PHPEHU�EH�GHVLJQHG�WR�ZLWKVWDQG�OHVV�WKDQ����\HDU
VWRUP�IUHTXHQF\��LQFOXGLQJ�EUHDNLQJ�ZDYH�FRQGLWLRQV�LQ�DFFRUGDQFH�ZLWK�$6&(����FXUUHQW�HGLWLRQ��DQG
)(0$�0DQXDO�����$OO�GHVLJQ�HOHPHQWV�LQFOXGLQJ�WKH�EDWK\PHWU\�VKDOO�EH�VWDPSHG�E\�D�5KRGH�,VODQG
UHJLVWHUHG�5KRGH�,VODQG�3URIHVVLRQDO�(QJLQHHU�
�����)L[HG�VWUXFWXUHV�ZKLFK�DUH�IRU�SHGHVWULDQ�DFFHVV�RQO\�VKDOO�EH�FDSDEOH�RI�VXSSRUWLQJ�IRUW\������SRXQGV
SHU�VTXDUH�IRRW�OLYH�ORDG�DV�ZHOO�DV�WKHLU�RZQ�GHDG�ZHLJKW��IORDWLQJ�VWUXFWXUHV�VKDOO�EH�FDSDEOH�RI
VXSSRUWLQJ�D�XQLIRUP�WZHQW\������SRXQGV�SHU�VTXDUH�IRRW�OLYH�ORDG��RU�D�FRQFHQWUDWHG�ORDG�RI�IRXU�KXQGUHG
������SRXQGV��$�ZULWWHQ�FHUWLILFDWLRQ�E\�WKH�GHVLJQHU�WKDW�WKH�VWUXFWXUH�LV�GHVLJQHG�WR�VXSSRUW�WKH�DERYH
GHVLJQ�ORDGV�VKDOO�EH�LQFOXGHG�ZLWK�WKH�DSSOLFDWLRQ�
�����1R�FUHRVRWH�VKDOO�EH�DSSOLHG�WR�DQ\�SRUWLRQ�RI�WKH�VWUXFWXUH�
�����$�UHVLGHQWLDO�RU�OLPLWHG�UHFUHDWLRQDO�ERDWLQJ�IDFLOLW\�VKDOO�EH�D�PD[LPXP�RI�IRXU�����IHHW�ZLGH��ZKHWKHU
DFFHVVHG�E\�D�IL[HG�SLHU�RU�IORDW��7KH�WHUPLQDO�IORDW�VL]H�VKDOO�QRW�H[FHHG�RQH�KXQGUHG�ILIW\�������VTXDUH
IHHW�WR�EH�UHYLHZHG�DV�D�&DWHJRU\�$�DSSOLFDWLRQ��$�YDULDQFH�PD\�EH�JUDQWHG�XS�WR�����VTXDUH�IHHW�LQ
H[FHVVLYH�IHWFK�DUHDV��KRZHYHU�WKLV�VKDOO�EH�UHYLHZHG�DV�D�&DWHJRU\�%�DSSOLFDWLRQ�DW�WKH�IXOO�&RXQFLO��,Q
WKH�DEVHQFH�RI�D�WHUPLQDO�IORDW��D�UHVLGHQWLDO�ERDWLQJ�IDFLOLW\�PD\�LQFOXGH�D�IL[HG�WHUPLQDO�7�RU�/�VHFWLRQ�
QR�JUHDWHU�WKDQ�IRXU�����E\�WZHQW\������IHHW�LQ�VL]H�
�����$OO�QHZ�RU�UHSODFHPHQW�IORDWV�VKDOO�XWLOL]H�IORDWDWLRQ�WKDW�ZDV�VSHFLILFDOO\�IDEULFDWHG�IRU�PDULQH�XVH�DQG
ZDUUDQWHG�E\�LWV�PDQXIDFWXUHU�IRU�VXFK�XVH��)RDP�ELOOHWV�RU�IRDP�EHDG�VKDOO�QRW�EH�XWLOL]HG�XQOHVV�WKH\
DUH�FRPSOHWHO\�HQFDSVXODWHG�ZLWKLQ�LPSDFW�UHVLVWDQW�SODVWLF�
�����:KHUH�SRVVLEOH��UHVLGHQWLDO�ERDWLQJ�IDFLOLWLHV�VKDOO�DYRLG�FURVVLQJ�FRDVWDO�ZHWODQGV��,Q�DFFRUGDQFH
ZLWK�6HFWLRQ���������WKRVH�VWUXFWXUHV�WKDW�SURSRVH�WR�H[WHQG�EH\RQG�WKH�OLPLW�RI�HPHUJHQW�YHJHWDWLYH
ZHWODQGV�DUH�FRQVLGHUHG�UHVLGHQWLDO�ERDWLQJ�IDFLOLWLHV��)DFLOLWLHV�VKDOO�EH�ORFDWHG�DORQJ�WKH�VKRUHOLQH�VR�DV
WR�VSDQ�WKH�PLQLPDO�DPRXQW�RI�ZHWODQG�SRVVLEOH��)DFLOLWLHV�VSDQQLQJ�ZHWODQGV�VKDOO�EH�HOHYDWHG�D
PLQLPXP�RI�IRXU�����IHHW�DERYH�WKH�PDUVK�VXEVWUDWH�WR�WKH�ERWWRP�RI�WKH�VWULQJHUV��RU�FRQVWUXFWHG�DW�D����
KHLJKW�WR�ZLGWK�UDWLR��&RQVWUXFWLRQ�LQ�D�FRDVWDO�ZHWODQG�VKDOO�EH�DFFRPSOLVKHG�E\�ZRUNLQJ�RXW�IURP
FRPSOHWHG�VHFWLRQV��:KHQ�SLOLQJV�DUH�SODFHG�ZLWKLQ�FRDVWDO�ZHWODQGV��RQO\�WKH�LPPHGLDWH�DUHD�RI�SLOLQJ
SHQHWUDWLRQ�PD\�EH�GLVWXUEHG��3LOLQJV�VKRXOG�EH�VSDFHG�VR�DV�WR�PLQLPL]H�WKH�DPRXQW�RI�ZHWODQG
GLVWXUEDQFH��1R�FRQVWUXFWLRQ�HTXLSPHQW�VKDOO�WUDYHUVH�WKH�ZHWODQG�ZKLOH�WKH�IDFLOLW\�LV�EHLQJ�EXLOW�
�����2ZQHUV�DUH�UHTXLUHG�WR�PDLQWDLQ�WKHLU�IDFLOLWLHV�LQ�JRRG�ZRUNLQJ�FRQGLWLRQ��)DFLOLWLHV�PD\�QRW�EH
DEDQGRQHG��7KH�RZQHU�VKDOO�UHPRYH�IURP�WLGDO�ZDWHUV�DQG�FRDVWDO�IHDWXUHV�DQ\�VWUXFWXUH�RU�SRUWLRQV�RI
VWUXFWXUHV�ZKLFK�DUH�GHVWUR\HG�LQ�DQ\�QDWXUDO�RU�PDQ�LQGXFHG�PDQQHU�
�����)ORDW�UDPSV�DQG�RWKHU�PDULQH�DSSXUWHQDQFHV�RU�HTXLSPHQW�VKDOO�QRW�EH�VWRUHG�RQ�D�FRDVWDO�IHDWXUH�RU
DQ\�DUHD�GHVLJQDWHG�DV�D�&50&�EXIIHU�]RQH�
������7KH�XVH�RI�FULEV�IRU�VWUXFWXUDO�VXSSRUW�VKDOO�EH�DYRLGHG��7KH�XVH�RI�FULEV�DV�VXSSRUW�LQ�WLGDO�ZDWHUV�PD\
EH�SHUPLWWHG�JLYHQ�FHUWDLQ�HQYLURQPHQWDO�GHVLJQ�FRQVLGHUDWLRQV��+RZHYHU��LQ�WKHVH�LQVWDQFHV�WKH�VL]H�DQG
VTXDUH�IRRWDJH�VKDOO�EH�PLQLPL]HG�DQG�WKH�VWUXFWXUH�FDQQRW�SRVH�D�KD]DUG�WR�QDYLJDWLRQ��:KHQ�FULEV�DUH
SHUPLWWHG�IRU�VWUXFWXUDO�VXSSRUW��WKH\�PXVW�EH�UHPRYHG�ZKHQ�WKH�XVHIXO�OLIH�RI�WKH�VWUXFWXUH�KDV�FHDVHG
�H�J��WKH�VWUXFWXUH�LV�QR�ORQJHU�XVHG�DV�D�PHDQV�RI�DFFHVVLQJ�WLGDO�ZDWHUV��
������5HVLGHQWLDO�DQG�OLPLWHG�UHFUHDWLRQDO�ERDWLQJ�IDFLOLWLHV�VKDOO�QRW�LQWUXGH�LQWR�WKH�DUHD�ZLWKLQ�WZHQW\�ILYH
�����IHHW�RI�DQ�H[WHQVLRQ�RI�DEXWWLQJ�SURSHUW\�OLQHV�XQOHVV�����LW�LV�WR�EH�FRPPRQ�VWUXFWXUH�IRU�WZR�RU�PRUH
DGMRLQLQJ�RZQHUV��FRQFXUUHQWO\�DSSO\LQJ�RU�����D�OHWWHU�RU�OHWWHUV�RI�QR�REMHFWLRQ�IURP�WKH�DIIHFWHG�RZQHU
RU�RZQHUV�DUH�IRUZDUGHG�WR�WKH�&50&�ZLWK�WKH�DSSOLFDWLRQ��,Q�WKH�HYHQW�WKDW�WKH�DSSOLFDQW�PXVW�VHHN�D
YDULDQFH�WR�WKLV�VWDQGDUG��WKH�YDULDQFH�UHTXHVW�PXVW�LQFOXGH�D�SODQ�SUHSDUHG�E\�D�5,�UHJLVWHUHG�/DQG
6XUYH\RU�ZKLFK�GHSLFWV�WKH�UHODWLRQVKLS�RI�WKH�SURSRVHG�IDFLOLW\�WR�WKH�HIIHFWHG�SURSHUW\�OLQH�V��DQG�WKHLU
H[WHQVLRQV�
������5HVLGHQWLDO�DQG�OLPLWHG�UHFUHDWLRQDO�ERDWLQJ�IDFLOLWLHV�VKDOO�QRW�H[WHQG�EH\RQG�WKDW�SRLQW�ZKLFK�LV����
����RI�WKH�GLVWDQFH�WR�WKH�RSSRVLWH�VKRUH��PHDVXUHG�IURP�PHDQ�ORZ�ZDWHU���RU�����ILIW\������IHHW�VHDZDUG
RI�PHDQ�ORZ�ZDWHU��ZKLFKHYHU�LV�WKH�OHVVHU�
������$OO�UHVLGHQWLDO�DQG�OLPLWHG�UHFUHDWLRQDO�GRFNV��SLHUV��DQG�IORDWV�VKDOO�PHHW�WKH�VHWEDFN�SROLFLHV�DQG
VWDQGDUGV�FRQWDLQHG�LQ�PXQLFLSDO�KDUERU�PDQDJHPHQW�SODQV�DQG�RU�KDUERU�RUGLQDQFHV�DSSURYHG�E\�WKH
&RXQFLO��+RZHYHU��LQ�DOO�FDVHV��UHVLGHQWLDO�GRFNV��SLHUV��DQG�IORDWV�VKDOO�EH�VHWEDFN�DW�OHDVW�ILIW\������IHHW
IURP�DSSURYHG�PRRULQJ�ILHOGV�DQG�WKUHH�WLPHV�WKH�8�6��$UP\�&RUSV�RU�(QJLQHHUV�DXWKRUL]HG�SURMHFW�GHSWK
IURP�IHGHUDO�QDYLJDWLRQ�SURMHFWV��H�J���QDYLJDWLRQ�FKDQQHOV�DQG�DQFKRUDJH�DUHDV��
������7KH�VXUIDFH�RI�WKH�GRFN��SLHU�DQG�IORDW�VKDOO�EH�GHVLJQHG�LQ�D�PDQQHU�ZKLFK�SURYLGHV�VDIH�WUDFWLRQ�DQG
DOORZV�IRU�WKH�DSSURSULDWH�GUDLQDJH�RI�ZDWHU�
�����$V�SDUW�RI�D�UHVLGHQWLDO�RU�OLPLWHG�UHFUHDWLRQDO�ERDWLQJ�IDFLOLW\��WKH�WHUPLQDO�IORDW�PD\�EH�GHVLJQHG�VXFK
WKDW�LW�IDFLOLWDWHV�WKH�DFFHVV�RI�VPDOO�YHVVHOV�VXFK�DV�ND\DNV��GLQJKLHV��SHUVRQDO�ZDWHU�FUDIW��HWF���RQWR�WKH
IORDW��SURYLGHG�WKDW�DOO�RWKHU�SURJUDPPDWLF�UHTXLUHPHQWV�DUH�PHW��0HFKDQLFDO�DSSDUDWXV�WR�DFFRPSOLVK
WKLV�VKDOO�QRW�H[FHHG�WZHQW\�IRXU������LQFKHV�LQ�KHLJKW�IURP�WKH�WRS�RI�WKH�IORDW�
������$OO�UHVLGHQWLDO�DQG�OLPLWHG�UHFUHDWLRQDO�GRFNV�VKDOO�KDYH�WKH�FHQWHUOLQH�RI�WKH�VWUXFWXUH�EHWZHHQ�LWV�PRVW
VHDZDUG�DQG�PRVW�ODQGZDUG�SRUWLRQ�GHVLJQDWHG�RQ�WKH�SODQV�ZLWK�6WDWH�3ODQH�&RRUGLQDWHV��1$'�����$
:$$6�HQDEOHG�*36�V\VWHP�ZLWK�DQ�DFFXUDF\�RI�������PHWHUV�VKDOO�EH�FRQVLGHUHG�DFFHSWDEOH��7KH
([HFXWLYH�'LUHFWRU�VKDOO�KDYH�WKH�GLVFUHWLRQ�WR�UHTXLUH�JUHDWHU�DFFXUDF\�
������/DWHUDO�$FFHVV�VKDOO�EH�SURYLGHG�XQGHU��DURXQG�RU�RYHU�DV�DSSURSULDWH�IRU�WKH�VLWH�FRQGLWLRQV�DW�DOO�QHZ
UHVLGHQWLDO�GRFNV�
�����$OO�UHVLGHQWLDO�DQG�OLPLWHG�UHFUHDWLRQDO�GRFNV�VKDOO�EH�FHUWLILHG�E\�WKH�'HVLJQ�(QJLQHHU�WKDW�LW�ZDV
FRQVWUXFWHG�DFFRUGLQJ�WR�WKH�DSSURYHG�SODQV�ZLWKLQ�W\SLFDO�PDULQH�FRQVWUXFWLRQ�VWDQGDUGV��7KH�([HFXWLYH
'LUHFWRU�VKDOO�KDYH�WKH�GLVFUHWLRQ�WR�UHTXLUH�$6�%8,/7�VXUYH\�SODQV�RI�UHVLGHQWLDO�DQG�OLPLWHG
UHFUHDWLRQDO�GRFNV�WKDW�LQFOXGHV�SURSHUW\�OLQHV�

(�����5HVLGHQWLDO�DQG�/LPLWHG�5HFUHDWLRQDO�'RFNV�ZLWK�([FHVVLYH�)HWFK�6WDQGDUGV
�D��$�ORFDWLRQ�VKDOO�EH�FRQVLGHUHG�WR�KDYH�H[FHVVLYH�IHWFK�LI�WKHUH�LV�D�����VHFWRU�RYHU�IRXU�PLOHV�LQ
DQ\�GLUHFWLRQ�LQ�ZKLFK�ZLQG�FDQ�EORZ�RYHU�WKH�ZDWHU�WR�JHQHUDWH�ZDYHV�
�D��%RDW�OLIWV��VXLWDEO\�GHVLJQHG�DQG�LQVWDOOHG��DUH�HQFRXUDJHG�IRU�GRFNV�ZLWK�H[FHVVLYH�IHWFK�
�E��5HVLGHQWLDO�DQG�OLPLWHG�UHFUHDWLRQDO�GRFNV�ZLWK�H[FHVVLYH�IHWFK�VKDOO�SURYLGH�XSOLIW�FDOFXODWLRQV�DV
SDUW�RI�WKH�UHTXLUHG�FDOFXODWLRQ�SDFNDJH�
�F��$OO�VWUXFWXUDO�HOHPHQWV��LQFOXGLQJ�WKH�ERDW�OLIW��VKDOO�EH�GHVLJQHG�WR�ZLWKVWDQG�WKH�����\HDU�VWRUP
IUHTXHQF\��LQFOXGLQJ�EUHDNLQJ�ZDYH�FRQGLWLRQV�LQ�DFFRUGDQFH�ZLWK�$6&(����FXUUHQW�HGLWLRQ��DQG
)(0$�0DQXDO����
�G��$OO�UHVLGHQWLDO�DQG�OLPLWHG�UHFUHDWLRQDO�GRFNV�ZLWK�H[FHVVLYH�IHWFK�VKDOO�KDYH�DQ�$V�EXLOW�SODQ�RQ
ILOH�ZLWK�WKH�&50&�ZLWKLQ�WKLUW\������GD\V�RI�FRQVWUXFWLRQ�WKDW�FHUWLILHV�FRQIRUPDQFH�ZLWK�WKH
DSSURYHG�SODQV�
�H��$OO�UHVLGHQWLDO�DQG�OLPLWHG�UHFUHDWLRQDO�GRFNV�ZLWK�H[FHVVLYH�IHWFK�VKDOO�EH�LQVSHFWHG�DQG�FHUWLILHG
E\�D�5HJLVWHUHG�3URIHVVLRQDO�(QJLQHHU�OLFHQVHG�LQ�5KRGH�,VODQG�WKDW�DOO�HOHPHQWV�RI�WKH�GRFN�DQG
OLIW�V\VWHP�PHHW�WKH�UHTXLUHPHQWV�RI�$6&(����FXUUHQW�HGLWLRQ��RU�)(0$�0DQXDO����HYHU\�ILYH����
\HDUV�

'(6,*1�&5,7(5,$�3(5�7$%/(��
��0LQ��3LOH�7LS�GLDPHWHU�����µ
��0LQ��3LOH�%XW�GLDPHWHU�����µ
��5HVLGHQWLDO�0LQLPXP�3LOH�HPEHGPHQW������IHHW
��5HVLGHQWLDO�'HFN�ORDG������SVI�//�������OE�FRQFHQWUDWHG
��0LQ�)ORDW�)UHHERDUG�����µ

LQFOXGLQJ�//�DQG�'/
��'HVLJQ�:LQG�/RDGV����ZLQG�JXVW�EDVHG�RQ����\HDU
UHWXUQ�DQG�QDWXUDO�SHULRG�RI����VHFRQGV
��:DYH�&RQGLWLRQV��PLQ����$OO�IL[HG�DQG�IORDWLQJ�VWUXFWXUH
VKDOO�EH�GHVLJQHG�IRU�D��·
��0LQ���0D[�)ORDW�IUHHERDUG����µ�����µ
��0LQLPXP�6WULQJHU�-RLVW����µ[��µ
��0LQLPXP�WKURXJK�EROW�+DUGZDUH�'LDPHWHU����öµ
KRW�GLSSHG�JDOYDQL]HG
��0LQLPXP�&URVV�EUDFLQJ����µ[��µ
��0LQLPXP�ODJ�EROW�GLDPHWHU���õµ
��0LQLPXP�:DWHU�GHSWK�DW�WKH
WHUPLQXV�RI�UHFUHDWLRQDO�ERDWLQJ�IDFLOLWLHV�����µ�0/:
��5HTXLUHG�'DWXP���0/:
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BREAKING WAVE LOAD ON VERTICAL PILE CALCULATION

F = 12 C γ D H² =  12 (1.75)(64 lb/ft^3)(1 ft)(13.26 ft)² = 12(19,693) = 9,846 lb

M = 9,846 lb (17 ft)= 167,388 ft-lb / 5 piles = 33,477 ft-lb

F = drag force acting at the stillwater elevation
C = breaking wave coefficient (1.75 for round piles)
γ  = specific weight of salt water (64 lb/ft^3)
D = pile diameter
H = breaking wave height at design stillwater depth (H = 0.78(17 ft) = 13.26 ft)
M = moment applied by breaking wave load

HYDRODYNAMIC LOAD ON VERTICAL PILE CALCULATION

F = 12 C ρ V² A =  12 (1.2)(1.99 slug/ft^3)(17 ft/s)²(17 ft²) = 12(11,732) = 5,866 lb

M = 5,866 lb (8.5 ft)= 49,862 ft-lb / 5 piles = 9,972 ft-lb

F = hydrodynamic load acting at mid-depth
C = drag coefficient (1.2 for round piles)
ρ  = density of salt water (1.99 slug/ft^3)
A = surface area of pile normal to flow
V = velocity of water (V = ds/t = 17ft / 1sec = 17 ft/s)
M = moment applied by hydrodynamic load

DEBRIS IMPACT LOAD ON VERTICAL PILE CALCULATION

F = W V CD CB Cstr = (1,000 lb)(11.7 ft/s)(1.0)(1.0)(0.2) = 2,340 lb

M = 2,340 lb (17 ft)= 39,780 ft-lb / 5 piles = 7,956 ft-lb

F = debris impact load in pounds
W = weight of the object (recommended 1,000 lb weight)
CD = depth coefficient (1.0 = for > 5 ft depth)
CB = blockage coefficient (1.0 = for no upstream screening)
Cstr = structure coefficient (0.2)
V = velocity of water (V=1/2(g ds)^1/2 = 1/2(23.4) = 11.7 ft/s)
M = moment applied by debris impact load

MAXIMUM BENDING MOMENT

Mmax = 33,477 + 9,972 + 7,956 = 51,405 ft-lb  = 51.4 kip-ft < 56 kip O.K.

VERTICAL UPLIFT FORCE ON PIER DECK

F = γ h L W = (64 lb/ft^3)(7.25 ft)(10 ft)(4 ft) = 18,560 lb

F = vertical uplift force per pile from wave slam on pier deck
γ  = specific weight of salt water (64 lb/ft^3)
h = height of wave above pier deck (h = 17 ft - 9.75 ft = 7.25 ft)
L = length of pier between piles (10 ft per design)
W = width of pier deck (4 ft per design)

BUOYANCY UPLIFT FORCE PER PILE

F = γ (vol.) = (64 lb/ft^3)(13.4 FT^3) = 860 lb

F = upward buoyancy force per pile
γ  = specific weight of salt water (64 lb/ft^3)
vol. = volume of each pile (vol. = 17 ft x (π (0.5)²) = 13.4 ft^3)

MAXIMUM UPLIFT FORCE

Fmax = 18,560 + 860 = 19,420 lb < 25,000 lb O.K.

127(��3LOH�GULYHU�WR�HVWDEOLVK�D�PLQLPXP�UHVLVWDQFH�RI��������OE�SHU�SLOH��DFFRUGLQJ�WR
DERYH�XSOLIW�FDOFXODWLRQV��$OO�ZRUN�WR�EH�FRRUGLQDWHG�ZLWK�HQJLQHHU�
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