
Tunneling 
Forward
Innovation and mastery of techniques continue 
to drive all types of underground construction

SPECIAL ADVERTISING SECTION

PROJECTS TO WATCH

Norris Cut Tunneling Project

Van Ness Campus Hospital 

and Tunnel and More

SECTOR HIGHLIGHTS

The Liquefaction Battle in 

Variable Ground Conditions

Waterproo�ng Pile Caps 

for New Sacramento Kings 

Arena

Solving Geotechnical 

Challenges With Rammed 

Aggregate Pier Systems

Underground II
What’s Inside 

By Karin Tetlow

After a dramatic lift to the surface this spring, repairs began for Bertha, the world’s 

largest tunnel boring machine (TBM) imported to drill Seattle’s SR99.
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Projects to Watch

Norris Cut Tunneling Project 
Miami, Fla. 

Owner: Miami-Dade Water and Sewer Dept. (MDWASD)

Estimated Completion: 2016

'HVLJQ�EXLOG�FRQWUDFWRU�1LFKROVRQ�&RQVWUXFWLRQ�&RPSDQ\�KDV�PRELOL]HG�WHDPV�RQ�ERWK�9LUJLQLD�

.H\�DQG�)LVKHU�,VODQG�LQ�0LDPL�%HDFK��)OD���WR�FRQVWUXFW�D���PLOH�ORQJ�DQG����IW�ZLGH�SUHFDVW�

FRQFUHWH�VHJPHQW�WXQQHO�XQGHU�WKH�RFHDQ��7KH\�DUH�UHSODFLQJ�DQ�H[LVWLQJ����LQ��IRUFH�PDLQ�ZLWK�

D�QHZ����LQ��UHSODFHPHQW�WKDW�ZLOO�H[WHQG�IURP�WKH�9LUJLQLD�.H\�&HQWHU�'LVWULFW�:DVWHZDWHU�

7UHDWPHQW�3ODQW�XQGHU�1RUULV�&XW�WR�)LVKHU�,VODQG��7KH�7%0��FKULVWHQHG�³'RUVH\´�E\�D�ORFDO�

HOHPHQWDU\�VFKRRO��ZDV�ORZHUHG�LQWR�WKH�ODXQFK�VKDIW�UHFHQWO\�DQG�ZLOO�EHJLQ�ZRUNLQJ�WKURXJK�

WKH�GL̇FXOW�OD\HUV�RI�FRUDO�URFN�DQG�VDQG�LQ�WKH�)RUW�7KRPSVRQ�/LPHVWRQH��
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Van Ness Campus Hospital and Tunnel 

San Francisco, Calif.

Owner: Sutter Health

Estimated Completion: 2020

7KH�MRLQW�YHQWXUH�RI�+HUUHUR%2/'7�KDV�EURNHQ�JURXQG�RQ�WKH�QHZ���������VT�IW�����VWRU\�

9DQ�1HVV�*HDU\�&DPSXV�+RVSLWDO��DQG�3DQNRZ�%XLOGHUV�ZLOO�EUHDN�JURXQG�ODWHU�WKLV�\HDU�RQ�WKH�

DGMDFHQW���VWRU\�0HGLFDO�&HQWHU��0DOFROP��WKH�IRXQGDWLRQ�FRQWUDFWRU�IRU�WKH�FDPSXV�SURMHFW��EHJDQ�

FRQVWUXFWLRQ�RQ�WKH�KRVSLWDO�IRXQGDWLRQ�DQG�XQGHUJURXQG�SHGHVWULDQ�FRUULGRU�LQ�$SULO�������7KH�

PDVVLYH�KHDOWK�FHQWHU�VWUDGGOHV�9DQ�1HVV�$YHQXH��D�PDMRU�GRZQWRZQ�6DQ�)UDQFLVFR�WKRURXJKIDUH��

&RQVWUXFWLRQ�FRRUGLQDWLRQ�LQYROYHV�WZR�WKUHH�GD\�FORVXUHV�RI�9DQ�1HVV�$YHQXH��DOORZLQJ�IRU�WKH�

LQVWDOODWLRQ�RI�VKRULQJ�DQG�GHFNLQJ�HOHPHQWV�ZLWK�DQRWKHU�FORVXUH�RFFXUULQJ�ODWHU�WR�UHSDLU�WKH�URDGZD\��P
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Permanent Canal Closures and Pumps (PCCP)

New Orleans, La.

Owner: U.S. Army Corps of Engineers 

Estimated Completion: 2017

,Q�������WKH�8�6��$UP\�&RUSV�RI�(QJLQHHUV�DZDUGHG�WKH�3&&3�&RQVWUXFWRUV�WKH������PLOOLRQ��

FRQWUDFW�WR�EXLOG�WKUHH�SHUPDQHQW�FDQDO�FORVXUH�DQG�SXPS�VWDWLRQ�VWUXFWXUHV�WR�EORFN�KXUULFDQH�

VWRUP�VXUJHV�DW�WKH�/DNH�3RQWFKDUWUDLQ�PRXWKV�RI�WKH���WK�6WUHHW��2UOHDQV�$YHQXH�DQG�/RQGRQ�

$YHQXH�GUDLQDJH�FDQDOV�LQ�1HZ�2UOHDQV��7KH�3&&3�ZLOO�SURYLGH�SHUPDQHQW�DQG�PRUH�VXVWDLQDEOH�

PHDVXUHV�IRU�UHGXFLQJ�WKH�ULVN�RI�D�����\HDU�OHYHO�VWRUP�VXUJH�HQWHULQJ�WKH�WKUHH�FDQDOV��7KH�DUHD��

LV�FXUUHQWO\�EHLQJ�SURWHFWHG�E\�LQWHULP�FORVXUH�VWUXFWXUHV�

Lake Mead Intake No. 3 and Low Lake Level Pumping Station

Las Vegas, Nev.

Owner: Southern Nevada Water Authority

Completion: 2015/2020

7KH�QHZ������PLOOLRQ�/DNH�0HDG�,QWDNH�1R����WXQQHO�UHDFKHG�D�PLOHVWRQH�KROH�WKURXJK�WR�WKH�

LQWDNH�VWUXFWXUH�RQ�'HFHPEHU�����������6LQFH�WKHQ��FUHZV�KDYH�EHHQ�GLVDVVHPEOLQJ�WKH�WXQQHO�

ERULQJ�PDFKLQH�DQG�PDNLQJ�SUHSDUDWLRQV�WR�ÀRRG�WKH�WXQQHO�LQ�VXPPHU�������,Q�WKH�PHDQWLPH��

WKH�6RXWKHUQ�1HYDGD�:DWHU�$XWKRULW\�KDV�VHQW�DQ�5)3�IRU�TXDOL¿HG�FRQVWUXFWLRQ�PDQDJHU�DW�ULVN�

VHUYLFHV�IRU�WKH�QHZ�/RZ�/DNH�/HYHO�3XPSLQJ�6WDWLRQ��7KLV�QH[W�FRPSRQHQW²ZLWK�QHDUO\�����RI�WKH�

ZRUN�XQGHUJURXQG²LV�H[SHFWHG�WR�EHJLQ�FRQVWUXFWLRQ�VXPPHU������ZLWK�IXOO�FRPSOHWLRQ�LQ�������

(VWLPDWHG�FRVWV�DUH������PLOOLRQ�

ENR_0511_UndergoundII.indd   3 5/4/15   3:48 PM

05042015145128



U 4  |  May 11, 2015 enr.com/resources/special

SPECIAL ADVERTISING SECTION Underground II

Sweeny Midstream Spread D
Texas

Customer: Phillips 66

Completion: Summer 2015

6WDUWLQJ�DW�*XOI�&RDVW�)UDFWLRQDWRUV�LQ�0RQW�%HOYLHX��7H[DV��DQG�UXQQLQJ�VRXWKHDVW�WRZDUG�

)ULHQGVZRRG��7H[DV��6ZHHQ\�0LGVWUHDP�6SUHDG�'�LV�DSSUR[LPDWHO\����PLOHV�RI����LQ��SLSHOLQH�

IRU�3KLOOLSV�����0LFKHOV�&RUSRUDWLRQ�LV�XVLQJ�GLUHFW�SLSH�WHFKQRORJ\�WR�LQVWDOO�D����LQ��FRQWDLQHU�

SLSHOLQH�WKURXJK�RQH�RI�WKH�PRVW�FURZGHG�XWLOLW\�FRUULGRUV�LQ�WKH�+RXVWRQ�DUHD��7KH�������IW�

FURVVLQJ�LV�RQH�RI�WZR�HPSOR\LQJ�GLUHFW�SLSH�WHFKQRORJ\��0LFKHOV�ZRUNHG�ZLWK�3KLOOLSV�DQG�

JHQHUDO�FRQWUDFWRU�7UR\�&RQVWUXFWLRQ��//&��WR�GHWHUPLQH�WKDW�GLUHFW�SLSH�ZDV�WKH�VDIHVW�DQG�

PRVW�H̆HFWLYH�PHWKRG�IRU�FRPSOHWLQJ�LQVWDOODWLRQV�XQGHU�KLJKZD\V�DQG�UDLO�WUDFNV��

Integrated Pipeline (IPL) Project

Texas

Owner: Tarrant Regional Water District and the City of Dallas Water Utilities

Completion: Section 15-1 August 2015; �nal phase 2030 

7KH�RZQHUV�DUH�SDUWQHULQJ�WR�GHVLJQ��EXLOG�DQG�RSHUDWH�D�PDVVLYH�UDZ�ZDWHU�LQIUDVWUXFWXUH�WKDW�

ZLOO�GHOLYHU�DSSUR[LPDWHO\�����PLOOLRQ�JDOORQV�D�GD\�RI�ZDWHU�E\�FRQQHFWLQJ�D�QHWZRUN�RI�UHVHUYRLUV�

VRXWKHDVW�RI�WKH�JURZLQJ�'DOODV�)RUW�:RUWK�PHWURSOH[��7KH������ELOOLRQ�¿YH�SKDVH�,3/�SURMHFW�ZLOO�

FRQVLVW�RI�����PLOHV�RI�SLSHOLQH�ZLWK�D�VHULHV�RI�SXPS�VWDWLRQV�DQG�EDODQFLQJ�UHVHUYRLUV��7KH�¿UVW�SKDVH�

FRQVLVWV�RI�6HFWLRQ�������6HFWLRQ������DQG�6HFWLRQV��������DQG�����/RFNZRRG��$QGUHZV�	�1HZQDP��,QF��

�/$1��LV�WKH�SULPH�GHVLJQHU�IRU�6HFWLRQ�������WKH�¿UVW�VHFWLRQ�FXUUHQWO\�XQGHU�FRQVWUXFWLRQ�
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Kaneohe/Kailua Sewer Tunnel 

Oahu, Hawai’i 

Owner: City and County of Honolulu 

Completion: Early 2017

,Q�$SULO�������WKH�7%0�QDPHG�3RKDNXODQL��³URFN�JLUO�IURP�WKH�KHDYHQV´��ZDV�ODXQFKHG�DW�WKH��

.DLOXD�5HJLRQDO�:DVWHZDWHU�7UHDWPHQW�3ODQW��,W�ZLOO�ERUH�WKURXJK�DSSUR[LPDWHO\���PLOHV�RI�EDVDOW�

EHGURFN��6RXWKODQG�0ROH�-9�LV�SHUIRUPLQJ�WXQQHO�ERULQJ�IRU�WKLV����IW�GLD�JUDYLW\�VHZHU��ZKLFK�

DOVR�LQFOXGHV�WKH����IW�GHHS�����IW�GLD�.DLOXD�7,36�6KDIW�DQG�WKH����IW�GHHS�����IW�GLD�.DQHRKH�

6KDIW��%ULHUOH\�$VVRFLDWHV�LV�VHUYLQJ�DV�6RXWKODQG�0ROH¶V�FRQVWUXFWLRQ�HQJLQHHU�IRU�WKH�WXQQHO��

VKDIWV�DQG�VRLO�VWDELOL]DWLRQ��6XEFRQWUDFWRU�/D\QH�&KULVWHQVHQ�LV�SHUIRUPLQJ�VOXUU\�ZDOO�DQG�MHW�

JURXWLQJ��3UHSDUDWLRQV�LQFOXGHG�D�EOHVVLQJ�FHUHPRQ\�IRU�3RKDNXODQL��

SR99 Tunnel 

Seattle, Wash.

Owner: WSDOT & Agency Partners

Completion: TBD

%HJLQQLQJ�LQ�WKH�VXPPHU�RI����������IW�ZLGH�%HUWKD��WKH�ZRUOG¶V�ODUJHVW�WXQQHOLQJ�PDFKLQH��EHJDQ�

GLJJLQJ�D���PLOH�WXQQHO�EHQHDWK�GRZQWRZQ�6HDWWOH��$W�������IW��VKH�ZDV�VWRSSHG�E\�FRQWUDFWLQJ��

WHDP�6HDWWOH�7XQQHO�3DUWQHUV��673��DIWHU�GDPDJH�WR�WKH�VHDO�V\VWHP�FDXVHG�RYHUKHDWLQJ��7KHQ�EHJDQ�

WKH�ZRUOG¶V�ODUJHVW�LQGXVWULDO�UHVFXH�RSHUDWLRQ��0DOFROP�LQVWDOOHG�D�����IW�GHHS�UHVFXH�VKDIW�ZLWK�WKH�

ODUJHVW�HYHU�VHFDQW�SLOHV��,Q�0DUFK�������%HUWKD�EURNH�WKURXJK�LQWR�WKH�VKDIW�DQG�KHU�������WRQ�IURQW�

HQG�DVVHPEO\�ZDV�UDLVHG�IRU�UHSDLUV��9LVLW�ZZZ�ZVGRW�ZD�JRY�3URMHFWV�9LDGXFW��IRU�YLGHRV�RI�UDLVLQJ�

%HUWKD�DQG�673¶V�UHSDLU�SODQ��P
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Projects to Watch, continued
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ACCESS SHAFTS

¬
Alaskan Way Viaduct Replacement

Seattle, WA

Large Diameter Secant Piles for 

Bertha Rescue Shaft



When your work is below grade, make sure your insurance isn’t

Comprehensive and competitive 
Risk Management Programs including:
Commercial General Liability

Commercial Automobile

Workers’ Compensation & Employers Liability

Property and Inland Marine

Excess Liability

HOUSTON INTERNATIONAL INSURANCE GROUP

Ask your Broker to send your 

applications to:

Construction@HIIG.com

Contact: Jon Oppenheim, 
President HIIG Construction 

(770) 701-2586

Wholly owned HIIG Insurance Companies are rated A- and better by A.M.Best 

H I I G  C O N S T R U C T I O N
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6DQ�)UDQFLVFR¶V�6RXWK�RI�0DUNHW��620$��GLVWULFW�KDV�

YHU\�FRPSOH[�XQGHUJURXQG�FRQGLWLRQV�FRQVLVWLQJ�RI�VDQG�GXQHV��

EHGURFN�KLOOV��FOLIIV��PXG�IODWV�DQG�PDUVKHV²IODWWHQHG�DQG�

ILOOHG�ZKHQ�WKH�FLW\�ZDV�EXLOW�DQG�FRYHUHG�E\�UXEEOH�DQG�GHEULV�

DIWHU�WKH������HDUWKTXDNH�DQG�ILUH��:KHQ�FRQVWUXFWLQJ�D�QHZ�

EXLOGLQJ�LQ�WKH�620$�DUHD��WKH�FRPELQDWLRQ�RI�QDWXUDO�JHRORJ\�

DQG�KLVWRULFDO�LQWHUYHQWLRQV�FDQ�SURGXFH�FKDOOHQJLQJ�VXEVXUIDFH�

FRQGLWLRQV�WKDW�UHTXLUH�QRW�RQO\�DGGUHVVLQJ�WKH�VWUXFWXUH¶V�

VHWWOHPHQW�FRQFHUQ��EXW�DOVR�WKH�PLWLJDWLRQ�RI�OLTXHIDFWLRQ�DQG�

ODWHUDO�VSUHDGLQJ�KD]DUGV��

'HHS�6RLO�0L[LQJ��'60��LQ�FRPELQDWLRQ�ZLWK�PLFURSLOHV�

FUHDWHV�DQ�LGHDO�JURXQG�LPSURYHPHQW�DQG�IRXQGDWLRQ�V\VWHP��

ZKLFK�LV�WKH�PRVW�FRVW�HIIHFWLYH�VROXWLRQ�IRU�VXFK�YDULDEOH�

JURXQG�FRQGLWLRQV��7KH�'60�SDQHOV�DFW�ERWK�DV�D�OLTXHIDFWLRQ�

PLWLJDWLRQ�PHFKDQLVP�DQG�D�IRXQGDWLRQ�VXSSRUW�V\VWHP��ZKHUH�

WKH�UHVLVWDQFH�WR�VHLVPLF�RYHUWXUQLQJ�LV�SURYLGHG�E\�XSOLIW�

UHVLVWLQJ�PLFURSLOHV������%UDQQDQ�6WUHHW��D�PXOWLVWRU\�³&ODVV�

$´�RIILFH�EXLOGLQJ��ZDV�WKH�PRVW�UHFHQW�H[DPSOH�ZKHUH�VXFK�

D�KLJK�OHYHO�VHLVPLF�SHUIRUPDQFH�V\VWHP�ZDV�LPSOHPHQWHG�

E\�D�WHFKQLFDOO\�VRSKLVWLFDWHG�RZQHU�WKURXJK�D�SURFHVV�WKDW�

LQFOXGHG�FRQVWUXFWLYH�FROODERUDWLRQV�EHWZHHQ�WKH�YDULRXV�GHVLJQ�

HQJLQHHUV��WKH�JHQHUDO�FRQWUDFWRU�DQG�WKH�VSHFLDOW\�FRQWUDFWRU��Q

The Liquefaction Battle in Variable Ground Conditions
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Specialty contractor Malcolm installs innovative 

foundation system for 270 Brannan Street, San Francisco. 
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GEOPIER IS GROUND IMPROVEMENT.™

Work with engineers 

worldwide to solve your ground 

improvement challenges. 

THE GEOPIER SRT SYSTEM: LOW-IMPACT SLOPE STABILITY

For more information call 800-371-7470, 

e-mail info@geopier.com or 

visit geopier.com.

©2014 Geopier Foundation Company, Inc.  The Geopier® technology and brand names 

are protected under U.S. patents and trademarks listed at www.geopier.com/patents 

and other trademark applications and patents pending.  Other foreign patents, 

patent applications, trademark registrations, and trademark applications also exist.

WE HELP YOU FIX BAD GROUND.
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&RQVWUXFWLRQ�RI�WKH�%OXH�

3ODLQV�7XQQHO��D��������IW�

ORQJ�����IW�GLD�FRPELQHG�

VHZHU�RYHUIORZ�WXQQHO�XQGHU�

DQG�DGMDFHQW�WR�WKH�3RWRPDF�

DQG�$QDFRVWLD�5LYHUV�LQ�'�&���

LV�PRYLQJ�VWHDGLO\�DORQJ��

&XUUHQWO\�DW�����FRPSOHWLRQ��

WKH�7UD\ORU�%URV���,QF��OHG�MRLQW�

YHQWXUH�WHDP�KDV�UHFHQWO\�PHW�

RU�ZLOO�VRRQ�PHHW�VHYHUDO�PDMRU�

PLOHVWRQHV�DORQJ�WKH�DOLJQPHQW��

2I�WKH�IRXU�VKDIWV��WZR�

DUH�QRZ�FRPSOHWH��WKH�ILUVW�

EHLQJ�WKH����IW�GLD�PDLQ�

SXPSLQJ�VWDWLRQ�VKDIW��7KH�

VXUJH�FKDPEHU��VKDIW�&,3�DQG�

GURS�SLSH��VKDIW�FRYHU��DQG�

UHWDLQLQJ�ZDOO�DW�WKH����IW�GLD�

MXQFWLRQ�GURS�VKDIW�DW�3RSODU�3RLQW�

3XPSLQJ�6WDWLRQ�DUH�DOVR�FRPSOHWH��

$W�WKH�����IW�GLD�GHZDWHULQJ�VKDIW��

H[FDYDWLRQ��ZDWHUSURRILQJ��EDVH�VODE�

DQG�ZDOOV�DUH�FRPSOHWH��WKH�EXONKHDG�

EHWZHHQ�WKH�GHZDWHULQJ�VKDIW�DQG�WKH�

DGMDFHQW����IW�GLD�VFUHHQLQJ�VKDIW�KDV�

EHHQ�LQVWDOOHG��DQG�WKH�VLWH�KDV�EHHQ�

GHPRELOL]HG��$W�WKH����IW�GLD�GURS�

RYHUIORZ�VKDIW�DW�-RLQW�%DVH�$QDFRVWLD�

%ROOLQJ��WKH�FDVW�LQ�SODFH��&,3��

OLQHU�FRQVWUXFWLRQ�LV�FRPSOHWH��

H[FDYDWLRQV�IRU�WKH�RYHUIORZ�DQG�

DSSURDFK�FKDQQHO�DUH�FRPSOHWH��

ZLWK�WKH�FRQFUHWH�ZRUN�

RQJRLQJ��DQG�WKH�GURS�SLSH�

YRUWH[�LQVWDOODWLRQ�LV�QHDULQJ�

FRPSOHWLRQ��ZLWK�DOO�ZRUN�WR�EH�

FRPSOHWHG�E\�HDUO\�0D\��

7XQQHOLQJ�LV�PRYLQJ�DORQJ�

DW�D�UDSLG�SDFH��/DG\�%LUG�

UHFHQWO\�EURNH�WKURXJK�DW�

3RSODU�3RLQW�DQG�ZLOO�UHVW�WKHUH�

IRU�DSSUR[LPDWHO\�WZR�ZHHNV�IRU�

PDLQWHQDQFH�RI�WKH�FXWWHUKHDG�

WRROV�DQG�WDLO�EUXVKHV��3ULRU�

WR�HQWHULQJ�WKH�VKDIW��VHYHUDO�

FXWWHUKHDG�LQWHUYHQWLRQV�

ZHUH�SHUIRUPHG��ERWK�LQ�IUHH�

DLU�DQG�XQGHU�SUHVVXUH��2QFH�EDFN�

XQGHUJURXQG��/DG\�%LUG�ZLOO�QHHG�WR�

PLQH�RQO\�DSSUR[LPDWHO\�������IW�PRUH�

RI�WKH��������IW��ZLWK�KROH�WKURXJK�

VFKHGXOHG�IRU�HDUO\�-XO\��Q

Blue Plains Tunnel Construction Nearing Completion

Lady Bird receives cutterhead maintenance at the Poplar 

Point, D.C. junction/drop shaft in early April.

0LFKHOV�3LSH�6HUYLFHV�

VXFFHVVIXOO\�UHKDELOLWDWHG�D�

VHZHU�OLQH�LQ�0LOZDXNHH�&RXQW\�

ZLWKRXW�FDXVLQJ�DV�PXFK�DV�D�

ULSSOH�LQ�WKH�ULYHU�WKDW�SDVVHG�

DERYH�LW�

0LFKHOV�LQVWDOOHG�D�����IW�

FXUHG�LQ�SODFH�SLSH��&,33��

OLQHU�LQWR�D����LQ��VDQLWDU\�

VHZHU�OLQH�XQGHU�WKH�0HQRPRQHH�5LYHU�LQ�:DXZDWRVD��:LV��7KH�

SURMHFW�WRRN�PRQWKV�RI�SUHSDUDWLRQ�DQG�SODQQLQJ�DQG�OHVV�WKDQ�

D�GD\�RI�H[HFXWLRQ��,W�ZLOO�H[WHQG�WKH�OLIH�RI�WKH�FDVW�LURQ�SLSH�E\�

DERXW����\HDUV��

&,33�UHKDELOLWDWLRQ�LV�D�WUHQFKOHVV�WHFKQRORJ\��LGHDOO\�VXLWHG�

IRU�SURMHFWV�LQ�HQYLURQPHQWDOO\�VHQVLWLYH�DUHDV�DQG�UHVLGHQWLDO�

QHLJKERUKRRGV��ERWK�RI�ZKLFK�ZHUH�SDUW�RI�WKLV�SURMHFW��0LFKHOV�

XVHG�D�ZDWHU�FROXPQ�IRU�LQVWDOODWLRQ�RI�WKH�OLQHU�DQG�KHDWHG�WKH�

ZDWHU�WR�FXUH�LW��7KH�SURMHFW�PDQDJHPHQW�WHDP�XVHG�LWV�VLJQLILFDQW�

H[SHULHQFH�WR�VHOHFW�WKH�ULJKW�FRPELQDWLRQ�RI�PHWKRGV�WR�DFKLHYH�

WKH�SURMHFW¶V�JRDO�

7KH�ILYH�SHUVRQ�FUHZ�FRQGXFWHG�ZRUN�IURP�WZR�PDQKROHV��RQH�

RQ�D�UHVLGHQWLDO�VWUHHW�RQ�WKH�ZHVW�VLGH�RI�WKH�ULYHU�DQG�DQRWKHU�LQ�

WKH�SDUNZD\�RQ�WKH�HDVW�VLGH��$OO�KHDY\�HTXLSPHQW�ZDV�NHSW�RQ�WKH�

URDGZD\V�WR�PLQLPL]H�WKH�SURMHFW¶V�IRRWSULQW��Q�

0LFKHOV�3LSH�6HUYLFHV�LV�D�GLYLVLRQ�RI�0LFKHOV�&RUSRUDWLRQ��
KHDGTXDUWHUHG�LQ�%URZQVYLOOH��:LV���

Rehabilitating a Cast Iron 
Sewer Line

For a sewer line rehabilitation, 

Michels installed a pre-liner through 

a manhole in a residential area. 
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'XULQJ�WKH�ZLQWHU�RI�������

&DVH�)RXQGDWLRQ�&RPSDQ\�

FRPSOHWHG�WKH�LQVWDOODWLRQ�RI�

���FDLVVRQV�VXSSRUWLQJ�WKH�

KLVWRULF�:ULJOH\�)LHOG�RXWILHOG�

EOHDFKHUV��7KH�FRPSDQ\�

XWLOL]HG�WZR�,07�����GULOO�ULJV�

DQG�D�%*���GULOO�ULJ�

$�WRWDO�RI����EHOOHG�FDLVVRQV�

ZHUH�LQVWDOOHG�ZLWK�VKDIWV�

UDQJLQJ�IURP���IW�WR���IW�GLD�

DQG�EHOOV�UDQJLQJ�IURP���

IW�WR����IW��%HOOHG�FDLVVRQV�

ZHUH�IRXQGHG�RQ�KDUGSDQ�

DSSUR[LPDWHO\����WR����IW�EHORZ�

JUDGH��6L[�EHOOHG�FDLVVRQV�ZHUH�

LQVWDOOHG�DV�WRS�RI�URFN�FDLVVRQV�

GXH�WR�ZDWHU�EHDULQJ�JURXQG�

FRQGLWLRQV�DW�WKH�RULJLQDO�

EHDULQJ�HOHYDWLRQ�DSSUR[LPDWHO\�

���IW�EHORZ�JUDGH��(DFK�WRS�RI�URFN�FDLVVRQ�ZDV�IRXQGHG�RQ�WKH�

VXUIDFH�RI�WKH�OLPHVWRQH�EHGURFN�DSSUR[LPDWHO\����IW�EHORZ�

JUDGH�DQG�XWLOL]LQJ���76)�EHDULQJ�FDSDFLW\�

2QFH�WKH�UHGHVLJQHG�WRS�RI�URFN�FDLVVRQV�ZHUH�SODFHG��

&DVH�LQVWDOOHG�WKH�UHPDLQLQJ����EHOOHG�FDLVVRQV�LQ�WZR�ZHHNV��

3HSSHU�&RQVWUXFWLRQ�ZDV�WKH�FOLHQW��Q

Outfield Bleacher Expansion 
At Wrigley Field in Chicago 

Case Foundation installed 69 

belled caissons to support new 

outfield bleachers at historic 

Wrigley Field.
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INTEGRATED 
SOLUTIONS

FOR TRENCH & TRAFFIC SAFETY

“THE TRENCH & TRAFFIC SAFETY SPECIALISTS” 

RENTALS

ENGINEERING

SALES

TRAINING

SERVICE

www.ntsafety.com
FOR MORE INFORMATION CALL 888 234 9244 

WITH A NATIONWIDE BRANCH NETWORK, WE’RE WHERE YOU NEED US TO BE

ENGINEERING

TRENCH 

SAFETY
TRAINING

TRAFFIC 

SAFETY

SERVICE



The tunnels we construct might be measured in thousands of feet, but the 
success of our projects often boils down to being accurate within inches. 
TBI’s ability to manage and construct large-scale tunnel projects from a
big-picture perspective, as well as in minute detail, results in improved 
quality of life for millions of people across the nation.

We are actively recruiting talented professionals from New York to Los Angeles.

Come join our team! Visit www.Traylor.com or scan the QR Code.



$IWHU�QHDUO\����\HDUV�RI�GLVFXVVLRQV��

WKH�1%$�6DFUDPHQWR�.LQJV�DUHQD�ZDV�

ILQDOO\�XQGHU�FRQVWUXFWLRQ�LQ�GRZQWRZQ�

6DFUDPHQWR��&DOLI��(DUO\�WKLV�\HDU�DIWHU�

WKH�LQLWLDO�SRXU�RI�����SOXV�IRXQGDWLRQ�

SLOHV��LW�ZDV�GLVFRYHUHG�WKDW�KDOI�RI�WKHP�

KDG�ILOOHG�ZLWK���LQ��RI�JURXQGZDWHU�GXH�

WR�H[WUHPH�K\GURVWDWLF�SUHVVXUH�UHVXOWLQJ�

SDUWLDOO\�IURP�WKH�QHDUE\�FRQYHUJHQFH�RI�

WKH�6DFUDPHQWR�DQG�WKH�$PHULFDQ�5LYHUV��

1HHGLQJ�WR�VHDO�WKH�SLOH�FDSV��ZKRVH�VL]H�

UDQJHG�IURP���IW�[���IW�WR����IW�[����IW��

ZDWHUSURRILQJ�FRQWUDFWRU�)�'��7KRPDV�

VRXJKW�ZDWHUSURRILQJ�PDWHULDO�WKDW�FRXOG�

EH�DSSOLHG�DQG�FXUHG�TXLFNO\��LQ�RUGHU�WR�

NHHS�WR�WKH�VFKHGXOH�DQG�EHFDXVH�D�VWRUP�

ZDV�FRPLQJ��

$IWHU�D�VLWH�LQVSHFWLRQ��&ROWHU�-RQHV��

WHFKQLFDO�VDOHV�UHSUHVHQWDWLYH�IRU�;\SH[��

FRQILUPHG�WKDW�DQ�DSSOLFDWLRQ�RI�;\SH[�

&RQFHQWUDWH�DSSOLHG�DW�����OE�VT�\G�IROORZHG�

E\�D�KHDY\�VSUD\�RI�;\SH[�*DPPD�&XUH�

ZLWKLQ�IRXU�KRXUV�ZRXOG�VHUYH�DV�WKH�VWDQG�

DORQH�ZDWHUSURRILQJ�PHFKDQLVP�IRU�WKH�

SLOH�FDSV�DW�WKLV�FULWLFDO�MXQFWXUH�IRU�ZDWHU�

LQWUXVLRQ��$IWHU�FRQVWUXFWLRQ�PDQDJHU�DQG�

JHQHUDO�FRQWUDFWRU�7XUQHU�&RQVWUXFWLRQ�

DSSURYHG�WKH�XVH�RI�;\SH[��DOO�WKH�SLOH�FDSV�

DQG�WKH�UHEDUV�ZHUH�FRDWHG�DQG�FXUHG�WKH�

VDPH�GD\��$�QRQ�WR[LF��FKHPLFDO�WUHDWPHQW�

IRU�WKH�ZDWHUSURRILQJ�DQG�SURWHFWLRQ�RI�

FRQFUHWH��;\SH[¶V�SULPDU\�IHDWXUH�LV�LWV�

XQLTXH�DELOLW\�WR�JHQHUDWH�D�QRQ�VROXEOH�

FU\VWDOOLQH�IRUPDWLRQ�GHHS�ZLWKLQ�WKH�SRUHV�

DQG�FDSLOODU\�WUDFWV�RI�WKH�FRQFUHWH²WKXV�

SURYLGLQJ�D�SHUPDQHQW�VHDO�DJDLQVW�WKH�

SHQHWUDWLRQ�RI�ZDWHU�DQG�RWKHU�OLTXLGV�

7KH�YHU\�H[LVWHQFH�RI�WKH�DUHQD��ZKLFK�

KDV�VSDUNHG�UHYLWDOL]DWLRQ�RI�GRZQWRZQ�

6DFUDPHQWR��LV�GXH�PRVWO\�WR�WKH�HIIRUWV�

RI�WZR�GHWHUPLQHG�SOD\HUV��7KH\�DUH�WKH�

.LQJV¶�FKDLUPDQ�9LYHN�5DQDGLYH��ZKR�

OHG�WKH�LQYHVWPHQW�JURXS�WKDW�SUHYHQWHG�

WKH�WHDP¶V�SURSRVHG�PRYH�WR�6HDWWOH�DQG�

6DFUDPHQWR�0D\RU�.HYLQ�-RKQVRQ��ZKR�

VXFFHVVIXOO\�SXVKHG�IRU�D������PLOOLRQ�FLW\�

VXEVLG\��7KH������PLOOLRQ�/(('��1%$�

6DFUDPHQWR�.LQJV�6SRUWV�	�(QWHUWDLQPHQW�

$UHQD�VKRXOG�EH�FRPSOHWHG�E\�WKH������

�����EDVNHWEDOO�VHDVRQ��7KH�.LQJV�ZLOO�

IXQG�WKH�UHPDLQLQJ�����PLOOLRQ��Q

Waterproofing  

Pile Caps for  

The New NBA 

Sacramento Kings 
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Pile caps and rebars for 

the Sacramento Kings 

new arena were coated 

and cured with Xypex in 

one day.
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27825 STATE ROUTE 7

MARIETTA, OHIO 45750 USA

866.365.3483 / 740.374.6608

Our drillers average ten years of experience. We have worked in 38 

states, on three continents, and in numerous formations.

7KH�7HUUD�6RQLF�GULOOLQJ��HHW� LV� OHVV� WKDQ� WZR�\HDUV�ROG��:KHWKHU�ZH�

use our TSi 150T Truck-Mounted rig or the “small but mighty” 150CC 

Compact Crawler, our team will get the job done on budget and on time.

If the project requires it, TSi can send multiple rigs to a single 

location to accommodate your schedule.

TSi Drill Services has never had an OSHA-recordable event.  

Safety is our top priority.

TSi manufactures, sells, and supports Sonic rigs all over the world. 

That means we have an existing inventory of parts, tooling, and Sonic 

heads. We can keep our rigs running no matter where they are.

To request a quote or SOQ, visit www.terrasonicinternational.com/ENR
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7KH�FXUUHQW�GHPDQGV�RQ�WRGD\¶V�WXQQHOV�UHTXLUH�DQ�

DOWHUQDWLYH�GHOLYHU\�PHWKRG�IRU�GHVLJQ�DQG�FRQVWUXFWLRQ��

7KH�LQGXVWU\�LV�GHPDQGLQJ�PHWKRGV�VXFK�DV�GHVLJQ�EXLOG�RU�

FRQVWUXFWLRQ�PDQDJHPHQW�DW�ULVN��&0$5�²WDVNV�PDQ\�ILUPV�

FXUUHQWO\�ILQG�FKDOOHQJLQJ��0RUH�DQG�PRUH�RZQHUV��RQ�WKH�RWKHU�

KDQG��DUH�VHHLQJ�WKH�EHQHILWV�RI�WKHVH�QHZ�PHWKRGV��ZKLFK�

W\SLFDOO\�LQFOXGH�FRVW�DQG�VFKHGXOH�FRQWURO��

0:+�*OREDO��D�&RORUDGR�EDVHG�HQJLQHHULQJ�ILUP��XVHV�LWV�

PDQDJHPHQW��HQJLQHHULQJ�DQG�FRQVWUXFWLRQ�RSHUDWLRQV�WR�GHOLYHU�

RQ�WKHVH�FULWLFDO�LVVXHV���

7KH�LQGXVWU\�KDV�0:+�LPSOHPHQWLQJ�WKHVH�PHWKRGV�RQ�VXFK�

SURMHFWV�DV�$WODQWD¶V�5DZ�:DWHU�6XSSO\�3URJUDP�LQ�ZKLFK�0:+�

LV�VHUYLQJ�DV�SURJUDP�PDQDJHU�DQG�$XVWLQ¶V�:DWHU�7UHDWPHQW�

3ODQW�1R����ZLWK�QHDUO\���PLOHV�RI�WXQQHOV�ZKHUH�0:+�VHUYHG�DV�

WKH�&0$5���

0:+¶V�IRFXV�RQ�GHWDLOHG�HQJLQHHULQJ�UHVXOWV�LQ�D�VWURQJ�

XQGHUVWDQGLQJ�RI�PXOWLSOH�PHWKRGV��7KH�ILUP�LV�ZHOO�YHUVHG�

LQ�GHVLJQLQJ�ZKLOH�LQ�FORVH�FRQQHFWLRQ�ZLWK�WKH�FRQVWUXFWLRQ�

FRQWUDFWRU��([DPSOHV�LQFOXGH�WKH�3DQDPD�&DQDO�7KLUG�VHW�RI�ORFNV��

ZKHUH�0:+�VHUYHG�DV�WKH�OHDG�GHVLJQHU�WR�WKH�FRQWUDFWRU�DQG�

WKH�/DNH�0HDG�,QWDNH�1R����SURMHFW�ZKHUH�0:+�KDV�EHHQ�D�MRLQW�

YHQWXUH�SDUWQHU�RQ�WKH�RZQHU¶V�HQJLQHHU�WHDP���

:KHWKHU�LW�LV�IRU�GULQNLQJ��LUULJDWLQJ��WUHDWPHQW��GLVFKDUJH��

SRZHU�RU�WUDQVSRUWDWLRQ��0:+�KDV�WKH�PHDQV�WR�GHOLYHU�WKH�

GHPDQGLQJ�UHTXLUHPHQWV�RI�WKH�PDQ\�W\SHV�RI�WXQQHOLQJ�V\VWHPV��

)URP�PDQDJHPHQW�WKURXJK�GHWDLOHG�GHVLJQ�DQG�FRQVWUXFWLRQ��WKH�

0:+�WHDP�KDV�WKH�LQ�KRXVH�VNLOOV�WR�VXFFHVVIXOO\�GHOLYHU�ZDWHU�WKH�

DOWHUQDWLYH�ZD\��Q

Delivering Water the 
Alternative Way

The Lake Mead Intake No. 3 meets the demands of today’s tunneling world.
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The World Standard in Concrete Waterproofing by Crystallization™

When you select Xypex, you’ve chosen the best: more than 40 years of 
independent testing of our original crystalline technology ... and still 
no equal ; our many years in over 70 countries have made us specialists; 
our unmatched product and service standards provide confidence and 
peace-of-mind to architects, engineers, contractors and concrete producers 
serious about long-term concrete waterproofing, protection and durability. 

NO
EQUAL

1.800.961.4477  |  xypex.com
Concrete 
(Untreated)

Electron Microscope Images are the property and copyright of Xypex Chemical Corporation.

Xypex Crystallization 
(Initiated)

Xypex Crystallization
(Mature) 



MWH is the lead designer for the 

Panama Canal Expansion project, 

creating new locks that will double  

the Panama Canal’s capacity and  

keep the world connected for  

another 100 years and beyond.

GLOBAL.Trade

M W H  S T R A T E G I C  G l o b A l  S E R V I C E S :

 PlAnnInG

 TECHnICAl SoluTIon DElIVERy

 EnGInEERInG

 DESIGn

 ConSTRuCTIon

 oPERATIon

mwhglobal.com
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$�IDPLOLDU�FKDOOHQJH�IRU�FRQWUDFWRUV�UHSDLULQJ�RU�UHSODFLQJ�

XWLOLW\�OLQHV�LV�VHOHFWLQJ�D�V\VWHP�WKDW�ERWK�SURWHFWV�DQ�

H[FDYDWLRQ�LQ�XQVWDEOH�VRLO�DQG�DFFRPPRGDWHV�RWKHU�XWLOLW\�

OLQHV�WKDW�FURVV�WKDW�H[FDYDWLRQ��$�W\SLFDO�H[DPSOH�LV�UHSDLULQJ�

D�VDQLWDU\�VHZHU�OLQH�UHSDLU�ZLWKLQ�D�ZDVWHZDWHU�WUHDWPHQW�

SODQW�LQ�W\SH�&����VDQG\�PL[WXUH�VRLO�ZKHUH�D����LQ��OLQH�

FURVVHV�WKURXJK�WKH�H[FDYDWHG�DUHD��,Q�WKLV�FDVH��WKH�UHSDLU�

UHTXLUHG�D����IW�OLQHDU�UXQ��ZLWK�D�ZLGWK�RI����IW�DQG�DQ�

H[FDYDWLRQ�GHSWK�RI����IW�

$IWHU�UHYLHZLQJ�D�IHZ�SURWHFWLYH�RSWLRQV��WKH�FRQWUDFWRU�

VHOHFWHG�D�VWHHO�VKHHWLQJ�JXLGH�IUDPH�V\VWHP�IRU�WKH�SURMHFW²D�

V\VWHP�FRPSRVHG�RI�VWHHO�SDQHOV�WKUHDGHG�DORQJ�FRUQHU�

UDLOV�LQ�PXFK�WKH�VDPH�PDQQHU�DV�VOLGH�UDLO�V\VWHPV�DUH�

FRQILJXUHG��7KH�VWHHO�VKHHWLQJ�JXLGH�IUDPH�V\VWHP�LQWURGXFHV�

RSHQ�FKDQQHO�SDQHOV�WKDW�DOORZ�VWHHO�VKHHWV�WR�EH�LQVHUWHG�

WKURXJK�WKH�FKDQQHOV�DQG�SXVKHG�WR�WKH�H[FDYDWLRQ�GHSWK��

7KH�VWHHO�VKHHW�LV�SXVKHG�EHORZ�WKH�H[FDYDWLRQ�GHSWK�D�IHZ�

IHHW�DFFRUGLQJ�WR�PDQXIDFWXUHU¶V�WDEXODWHG�GDWD�DQG�SURYLGHV�

VRLO�VXSSRUW�WR�WKH�IXOO�GHSWK�RI�WKH�H[FDYDWLRQ��7KH�V\VWHP�

LV�LQVWDOOHG�LQ�ZKDW�LV�FRPPRQO\�NQRZQ�DV�D�³GLJ�DQG�SXVK´�

PHWKRG�WR�PDLQWDLQ�VRLO�VWDELOLW\���

7KH�V\VWHP¶V�XWLOL]DWLRQ�RI�VWHHO�VKHHWV�DOVR�KHOSV�WR�

DFFRPPRGDWH�FURVVLQJ�XWLOLWLHV��VXFK�DV�WKH����LQ��OLQH��6KHHWV�

FDQ�EH�SXVKHG�DURXQG�WKH�XWLOLW\�DFFRUGLQJ�WR�WKH�SURGXFW¶V�

WDEXODWHG�GDWD�WR�DFKLHYH�WKH�QHFHVVDU\�VRLO�SURWHFWLRQ�ZKLOH�

DOVR�DGGUHVVLQJ�WKH�SUHVHQFH�RI�WKH�XWLOLW\��7KH�VWHHO�VKHHWLQJ�

JXLGH�IUDPH�V\VWHP�LV�D�UHODWLYHO\�QHZ�V\VWHP�WKDW�SURYLGHV�

FRQWUDFWRUV�ZLWK�RQH�DGGLWLRQDO�WRRO�WR�PHHW�WKH�WUHQFK�VDIHW\�

QHHGV�RQ�WKHLU�SURMHFWV��7KH�FRQWUDFWRU�ZDV�YHU\�VDWLVILHG�ZLWK�

WKH�V\VWHP��LWV�HDVH�RI�XVH�DQG�TXLFN�LQVWDOODWLRQ�SURFHVV��Q

Guide Frame System  
Protects Excavations 

Selecting a steel sheeting guide frame system for unstable soils that 

also protects crossing utility lines was key to this project’s success.
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Our polyethylene (HDPE) craftsmen can turn 

even the most complex ideas, drawings 

and specs into efficient, operational 

piping systems. We provide engineers 

and design/build contractors with 

quality, industry-leading customized 

fabrication across many applications – 

delivering complete systems to the field 

that require fewer welds, saving time and 

budget. Incorporate ISCO’s creative approach 

to HDPE fabrication into your planning, as an 

integral part of our Total Piping Solutions.

More at www.isco-pipe.com 

ISO 9001:2008-certified quality management system

Make the call.

1-800-345-ISCO
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+RXVWRQ�,QWHUQDWLRQDO�,QVXUDQFH�*URXS��+,,*��

VSHFLDOL]HV�LQ�RIIHULQJ�FRYHUDJH�IRU�WKH�XQLTXH�ULVNV�RI�

WKH�FRQVWUXFWLRQ�LQGXVWU\��7KURXJK�LWV�VXEVLGLDU\��+,,*�

&RQVWUXFWLRQ��WKH�FRPSDQ\�KDV�H[SHULHQFH�DQG�H[SHUWLVH�

LQ�VXFFHVVIXOO\�XQGHUZULWLQJ�D�IXOO�VSHFWUXP�RI�FRYHUDJHV�

VSHFLILF�WR�WKH�QHHGV�RI�WKH�FRQVWUXFWLRQ�LQGXVWU\��

+,,*�&RQVWUXFWLRQ�KDV�SDUWLFXODUO\�IRFXVHG�RQ�KHDY\�

PHFKDQL]HG�RSHUDWLRQV�DQG�LQIUDVWUXFWXUH��([DPSOHV�RI�

FRYHUDJH�IRU�KHDY\�PHFKDQL]HG�RSHUDWLRQV�LQFOXGH��VLWH�

SUHSDUDWLRQ��ODQG�FOHDULQJ��JUDGLQJ��H[FDYDWLRQ��HDUWK�

UHWHQWLRQ��VWRQH�FUXVKLQJ��VWHHO�HUHFWLRQ�DQG�IDEULFDWLRQ��

([DPSOHV�RI�FRYHUDJH�IRU�LQIUDVWUXFWXUH�LQFOXGH��

XQGHUJURXQG�XWLOLW\��RLO�DQG�JDV�SLSHOLQH��EULGJH�DQG�FRQFUHWH��

VWUHHW�DQG�URDG�SDYLQJ��

+,,*�RIIHUHG�FRYHUDJHV�LQFOXGH��FRPPHUFLDO�JHQHUDO�

OLDELOLW\��FRPPHUFLDO�DXWRPRELOH��LQODQG�PDULQH��SURSHUW\��

H[FHVV�OLDELOLW\��ZRUNHUV¶�FRPSHQVDWLRQ�DQG�HPSOR\HU¶V�OLDELOLW\�

+,,*�KDV�DVVHWV�RI�PRUH�WKDQ����ELOOLRQ�DQG�VKDUHKROGHUV¶�

HTXLW\�RI�PRUH�WKDQ������PLOOLRQ��,WV�XQGHUZULWLQJ�GLYLVLRQV�

IRFXV�RQ�&RQVWUXFWLRQ��(QHUJ\��3URIHVVLRQDO�/LDELOLW\��

7UDQVDFWLRQDO�3URSHUW\�DQG�RWKHU�6SHFLDOW\�EXVLQHVV�

+,,*¶V�LQVXUDQFH�FRPSDQ\�VXEVLGLDULHV�FRQVLVW�RI�

+RXVWRQ�6SHFLDOW\�,QVXUDQFH�&RPSDQ\��,PSHULXP�,QVXUDQFH�

&RPSDQ\��*UHDW�0LGZHVW�,QVXUDQFH�&RPSDQ\�DQG�2NODKRPD�

6SHFLDOW\�,QVXUDQFH�&RPSDQ\��7KHVH�LQVXUDQFH�FRPSDQLHV�

DUH�UDWHG�$�$���([FHOOHQW��E\�$�0��%HVW�&RPSDQ\�

+RXVWRQ�,QWHUQDWLRQDO�,QVXUDQFH�*URXS��WKH�LQVXUDQFH�

KROGLQJ�FRPSDQ\�LV�EDVHG�LQ�+RXVWRQ��7H[DV��ZLWK�RIILFHV�LQ�

$WODQWD��*D���%LUPLQJKDP��$OD���&KLFDJR��,OO���'DOODV��7H[DV��

0RUULVWRZQ��1�-���2NODKRPD�&LW\��2NOD���DQG�D�UHSUHVHQWDWLYH�

RIILFH�LQ�/RQGRQ��(QJODQG��Q

)RU�LQTXLULHV��SOHDVH�FRQWDFW��-RQ�2SSHQKHLP��

-RSSHQKHLP#KLLJ�FRP����������������

Insuring the Unique Risks of the Construction Industry 

HIIG Construction offers a full spectrum of insurance coverages.
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Doubling the Rigs Cuts the 
Time in Half

7HUUD�6RQLF�,QWHUQDWLRQDO��76,��UHFHQWO\�SHUIRUPHG�

D�ODUJH�HQYLURQPHQWDO�VLWH�DVVHVVPHQW�SURMHFW�IRU�(FRWHFK�

(QYLURQPHQWDO�6HUYLFHV��3RPSDQR�%HDFK��)OD����7KH�SURMHFW�

LQYROYHG�WKH�LQVWDOODWLRQ�RI����PRQLWRULQJ�ZHOOV�FRYHULQJ�ILYH�

SURSHUWLHV�LQ�3HQVDFROD��)OD��7KHVH�ZHOO�GHSWKV�UDQJHG�IURP�

���IW�WR����IW�EHORZ�JUDGH��DQG�D�WRWDO�RI�������OLQHDU�IW�RI�

PRQLWRULQJ�ZHOOV�ZHUH�LQVWDOOHG�RYHU�WKH�VHYHQ�GD\�SURMHFW��

(FRWHFK�UHTXHVWHG�76,�SURYLGH�WZR�FRPSDFW�FUDZOHUV��ZKLFK�

DOORZHG�WKH�SURMHFW�WR�EH�FRPSOHWHG�LQ�KDOI�WKH�XVXDO�WLPH�ZLWK�

RQH�VHYHQ�GD\�PRELOL]DWLRQ��7HUUD�6RQLF�LV�NQRZQ�IRU�LWV�DELOLW\�

WR�SURYLGH�PXOWLSOH�ULJV�IRU�D�VLQJOH�SURMHFW����

76,�UHFHQWO\�IRUPHG�D�VWUDWHJLF�DOOLDQFH�ZLWK�(DUWK�7HFK�

'ULOOLQJ�WR�SURYLGH�VRQLF�GULOOLQJ�VHUYLFHV�WR�(DUWK�7HFK¶V�VRXWK�

)ORULGD�FOLHQWV�DQG�WKH�WZR�ILUPV�SDUWQHUHG�RQ�WKH�3HQVDFROD�

SURMHFW��7LP�'HKHQ��SUHVLGHQW�RI�(FRWHFK��VWDWHV�KH�LV�SOHDVHG�

WKDW�76,�KDV�IRUPHG�DQ�DOOLDQFH�ZLWK�(DUWK�7HFK�DQG�ORRNV�

IRUZDUG�WR�H[SDQGHG�VHUYLFH�FDSDELOLWLHV�DQG�DGGLWLRQDO�

VRQLF�GULOOLQJ�DW�WKH�3HQVDFROD�VLWH�DQG�RWKHUV��³:RUNLQJ�ZLWK�

76,�DQG�(DUWK�7HFK�'ULOOLQJ�RQ�WKLV�SURMHFW�H[FHHGHG�RXU�

SHUIRUPDQFH�H[SHFWDWLRQV�ZLWK�UHJDUG�WR�WURXEOHVKRRWLQJ�DQG�

WKH�SURMHFW�GXUDWLRQ��6RQLF�GULOOLQJ�ZDV�WKH�SHUIHFW�WHFKQRORJ\�

IRU�WKH�ZHOO�GHSWKV�UHTXLUHG��DQG�WKH�FRPSOLFDWHG�JHRORJ\�

K\GURJHRORJ\�IRXQG�DW�WKLV�VLWH��7KHVH�GULOOHUV�UHDOO\�VKRZHG�

WKHLU�LQ�GHSWK�H[SHULHQFH�ZLWK�WKLV�WHFKQRORJ\�́ �KH�VD\V��Q�

Terra Sonic 

installed 1,345 

linear ft of 

monitoring wells in 

Pensacola, Fla., in 

seven days. 
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Remark ably Easy-To -Use  
3D Engineering Design S of t ware

- Speed design with revolutionary drag and drop options for 

    selecting headwalls and endwalls

    - Delineate drainage and ponding areas

      - Calculate runo�  from surface models

        - Size culverts and place at low points

          - Fit headwalls from Headwall Library using solid modeling

            - Grade surfaces for both upstream and downstream designs

              - Move culverts and headwalls to new locations with full 

                  dtm restoration

                  - Choose from multiple barrel options

                    - Integrate easily into Carlson Civil Suite, 

                        AutoCAD and Microstation

A storm is coming - Precision 3D design is here.

A storm is coming.

Be ready with Carlson Precision 3D

CARLSON SOFTWARE | 102 West Second Street | Maysville, KY 41056 | 800-989-5028 (US Toll Free) | www.carlsonsw.com

                        AutoCAD and Microstation
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Solving Geotechnical 
Challenges With Rammed 
Aggregate Pier Systems

7KH�ILUVW�SKDVH�RI�WKH�1HZ�+DYHQ�'RZQWRZQ�

&URVVLQJ�5RXWH����(DVW�IHDWXUHG�D����VWRU\�RIILFH�

EXLOGLQJ�DQG�SDUNLQJ�JDUDJH��&ROXPQ�IRRWLQJ�ORDGV�

H[FHHGHG�������NLSV�DQG�ZDOO�IRRWLQJ�ORDGV�VXUSDVVHG�

���NLSV�SHU�OLQHDU�IW��7KH�SURMHFW�WHDP�IDFHG�D�YDULHW\�

RI�JHRWHFKQLFDO�FKDOOHQJHV�LQFOXGLQJ�WKH�SUHVHQFH�

RI�ILOO��VRIW�RUJDQLF�VRLOV��ORRVH�VDQG�VLOW�DQG�KLJK�

JURXQGZDWHU�WDEOH�WKDW�ZRXOG�KDYH�OHG�WR�H[FHVVLYH�

VHWWOHPHQW�ZLWK�D�VKDOORZ�IRXQGDWLRQ�V\VWHP�

7KH�GHVLJQ�WHDP�HYDOXDWHG�VHYHUDO�GHHS�IRXQGDWLRQ�

VXSSRUW�VROXWLRQV�LQFOXGLQJ�DXJHUFDVW�SLOHV�DQG�

VWUXFWXUDO�VODEV�DQG�JURXQG�LPSURYHPHQW�PHWKRGV��

8OWLPDWHO\��D�JURXQG�LPSURYHPHQW�VROXWLRQ�FRQVLVWLQJ�

RI�*HRSLHU�*HR&RQFUHWH��&ROXPQV��*&&V��DQG�5DPPHG�

$JJUHJDWH�3LHU���5$3��V\VWHPV�ZDV�VHOHFWHG�DV�D�VXEVWDQWLDO�

FRVW�VDYLQJV�RSWLRQ�

+HOLFDO�'ULOOLQJ��,QF��LQVWDOOHG�RYHU�����*HRSLHU�*&&V�

WR�VXSSRUW�IRRWLQJV�DQG�����5$3V�WR�VXSSRUW�WKH�VWUXFWXUH��

7KH�VROXWLRQ�DOORZHG�IRU�WUDGLWLRQDO�VSUHDG�IRRWLQJ�VXSSRUW�

FRQVWUXFWLRQ�DQG�GLG�QRW�UHTXLUH�GHZDWHULQJ�RU�VSRLO�RIIKDXO��

*HRSLHU�*&&V�ZHUH�GHVLJQHG�ZLWK�D�VWUXFWXUDO�ILOO�SDG�

EHQHDWK�WKH�IRRWLQJV�WR�WUDQVIHU�IRRWLQJ�VWUHVVHV�WR�WKH�

*HR&RQFUHWH�&ROXPQV�DQG�VXUURXQGLQJ�PDWULF�VRLO��$�IXOO�

VFDOH�PRGXOXV�WHVW�ZDV�FRQGXFWHG�RQ�D�JURXS�RI�*&&V�DQG�

LQGLYLGXDO�HOHPHQWV�WR������RI�WKH�HOHPHQW�GHVLJQ�VWUHVV��7KH�

WRWDO�DQG�GLIIHUHQWLDO�SRVW�FRQVWUXFWLRQ�IRRWLQJ�VHWWOHPHQW�

ZDV�OLPLWHG�WR�OHVV�WKDQ���ò�LQ��DQG���LQ��UHVSHFWLYHO\�ZLWKLQ�

WKH�LPSURYHG�]RQH��SURYLGLQJ�D�PD[LPXP�DOORZDEOH�EHDULQJ�

SUHVVXUH�RI�����NVV��Q

Geopier ground improvement solutions support a 12-story office building 

and parking garage in New Haven, Conn.
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Teamwork makes

everything possible.

www.michels.us

Equal Opportunity Employer: Minorities, Women, Veterans, Disabilities

• Installation capabilities range from 

  6 to 102 inches in diameter

• Distances up to 2,000 feet

• Liners are used for both sewer and 

  potable water

• Culvert pipes

• Gravity and pressure pipes

• Curing methods are hot water, air/   

   steam and ultra-violet light

COMMUNICATIONS DEEP FOUNDATIONSOIL AND GAS SEWER AND WATER HEAVY CIVIL

RAILWAY WORKPOWER DELIVERY MATERIALSTRANSPORTATIONRENEWABLE ENERGY




