
BOARD OF APPEALS 

February 15, 2023 

County Administration Building, 100 W. Washington St., Meeting Room 2000, Hagerstown, at 6:00 p.m. 

AGENDA 

DOCKET NO. AP2023-005: An appeal was filed by Arcola Towers LLC for a variance from the required minimum 
setback distance equaling the total height (142 ft.) of the tower and equipment to 82 ft. from the east side of the property 
and a variance from the required distance equaling the height of the tower and equipment plus 200 ft. from the nearest part 
of any existing dwelling, school, church, or institution for human care to 265 ft. from the Longmeadow Volunteer Fire 
Company. The property is owned by K & S Longmeadow LLC and located at 19224 Longmeadow Road, Hagerstown, 
Zoned Industrial General.  

DOCKET NO. AP2023-006: An appeal was filed by Bernard Keauver Jr. and Sondra Riggs for a special exception to 
establish a gunsmithing/gun repair shop as a resident business in an existing accessory structure on property owned by the 
appellants and located at 546 Prospect Hill Road, Knoxville, Zoned Environmental Conservation. 

DOCKET NO. AP2023-007: An appeal was filed by Harmon Builders for a variance from the required 50 ft. rear yard 
setback to 47.8 ft. for the constructed single-family dwelling foundation on property owned by Sean & Jennifer Barrie and 
located at 1044 Harpers Ferry Road, Knoxville, Zoned Environmental Conservation.  

DOCKERT NO. AP2023-008: An appeal was filed by Gary Hoffman Jr. for a variance from the required 40 ft. front 
setback from the future right-of-way for the county road to 28 ft. for the constructed single family dwelling on property 
owned by the appellant and located at 1521 Hoffmaster Road, Knoxville, Zoned Environmental Conservation.  

PROPOSED AMENDMENT TO THE BOARD OF APPEALS OF WASHINGTON COUNTY AMENDED 
RULES OF PROCUDUURES 

****************************************************************************** 

Pursuant to the Maryland Open Meetings Law, notice is hereby given that the deliberations of the Board of Zoning 
Appeals are open to the public.  Furthermore, the Board, at its discretion, may render a decision as to some or all of the 
cases at the hearing described above or at a subsequent hearing, the date and time of which will be announced prior to the 
conclusion of the public hearing. Individuals requiring special accommodations are requested to contact Katie Rathvon at 
240-313-2464 Voice, 240-313-2130 Voice/TDD no later than February 6, 2023.  Any person desiring a stenographic 
transcript shall be responsible for supplying a competent stenographer. 

 

The Board of Appeals reserves the right to vary the order in which the cases are called.  Please take note of the Amended 
Rules of Procedure (Adopted July 5, 2006), Public Hearing, Section 4(d) which states: 

 

Applicants shall have ten (10) minutes in which to present their request and may, upon request to and permission of the 
Board, receive an additional twenty (20) minutes for their presentation.  Following the Applicant’s case in chief, other 
individuals may receive three (3) minutes to testify, except in the circumstance where an individual is representing a 
group, in which case said individual shall be given eight (8) minutes to testify. 

 



Those Applicants requesting the additional twenty (20) minutes shall have their case automatically moved to the end of 
the docket. 

 

For extraordinary cause, the Board may extend any time period set forth herein, or otherwise modify or suspend these 
Rules, to uphold the spirit of the Ordinance and to do substantial justice. 

  
Jay Miller, Chairman 

Board of Zoning Appeals 



























	
	
	
	

	
    

 
 
 
 

Exhibit 1 
Subject Property Photos 

 
 

 
 
 
 





























	
	
	
	

	
    

 
 
 
 

Exhibit 2 
Site Plans and Drawings 
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Exhibit 3 
Coordination Letters 

 
 

 
 
 
 





	
	
	
	

	
    

 
 
 
 

Exhibit 4 
Conceptual Drawings 

 
 

 
 
 
 















	
	
	
	

	
    

 
 
 
 

Exhibit 5 
Memorandum of Community  

Meeting 
 

 
 
 
 
 





	
	
	
	

	
    

 
 
 
 

Exhibit 6 
Site Aerial 

 
 

 
 
 
 



 

September 08, 2022 
 
 
Subject:  re: Proposed Telecommunications Facility at 19310 LONGMEADOW 

Road , HAGERSTOWN  MD (AT&T Site Name RED ROOF) 
 
To Whom It May Concern, 

 
AT&T Mobility operates a Personal Communication Service authorized by the Federal 
Communications Commission (FCC) to provide state of the art digital wireless 
communications in many parts of the nation, including Washington County MD.  AT&T 
Mobility’s operations and network are licensed and regulated by the FCC. 

 
The antennas, as proposed and designed for the above noted site, comply with all 
applicable FCC requirements.  In addition, the proposed site meets all applicable 
ANSI/IEEE C95.1-1992 exposure levels, as adopted by the FCC requirements.  
The means used to determine the RF levels for this installation were generated thru the 
“link budget” i.e. computer model calculation. This formula determines the RF level by 
calculating the transmit power, antenna gain and equipment specifications of the base 
station components. 

 
AT&T Mobility is committed to compliance with all government regulations and 
standards and will undertake the best efforts to prevent harmful radiofrequency 
interference from its wireless telecommunications facilities to other authorized 
wireless telecommunications operators in the surrounding area, including those 
related to public safely. AT&T only operates on the frequencies approved by the 
Federal Communication Commission for their use.  The approved AT&T radio 
frequencies will not harm others who are operating within their own frequencies.  
 
Please contact me if you have any questions 

 
 
Sincerely, 

 

 
 
Changjie (C.J.) Yang  
Senior RAN Engineer 
RAN Design and RF Engineering 
ATT Washington Baltimore Market 
M: (901) 859-0598 
 



�
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RF Justification  
 
Site Name: RED ROOF 
 
 
Address: 19310 LONGMEADOW Road, HAGERSTOWN 
(Washington County) MD 21742 
�
The main objective of this site is to provide AT&T & Firstnet coverage in the 
Paramount- Long Meadow and Fountain Head Orchard Hills areas of 
Hagerstown. Area along Longmeadow Road and Marsh Pike 
 
The addition of this site will improve coverage including in-building coverage 
along Longmeadow Road, Marsh Pike, Paradise Dr, Cherry Tree Dr, 
Meadowbrook Rd, Paradise Church Rd and adjoining areas. 
 
The Proposed site will also ensure overlap coverage, handoffs and off-load 
traffic among existing AT&T Sites BOSTETER, GORETTI, SILK TREE and Citi 
Corp Dr 
 
AT&T is proposing for 150’ Rad Center on a Monopole to meet its Coverage 
and Capacity needs. 
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© 2022 AT&T Intellectual Property. AT&T and globe logo are registered trademarks and service marks of 
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Red Roof FA# 12691002

Washington County
Coverage Plots
Sept 08th, 2022 



Existing AT&T Coverage

2Red Roof Zoning Plots / Sep 08, 2022 / © 2022 AT&T 
Intellectual Property - AT&T Proprietary (Internal Use Only) 



Proposed AT&T Coverage with Red Roof @ 150’

3Red Roof Zoning Plots / Sep 08, 2022 / © 2022 AT&T 
Intellectual Property - AT&T Proprietary (Internal Use Only) 



FA Site Name Longitude Latitude Address City State County Zip STRUCTURE_TYPE Status
10096066 BEELERS SUMMIT -77.665194 39.394667 19845 VICTOR LANE ROHRERSVILLE MD WASHINGTON 21779 MONOPOLE On-Air
14701043 GORETTI -77.716555 39.660445 1110 PENNSYLVANIA AVENUE HAGERSTOWN MD WASHINGTON 21742 MONOPOLE On-Air
14944708 LYLES -77.7158611 39.5855777 18809 WAGAMAN ROAD HAGERSTOWN MD WASHINGTON 21740 WATER TANK On-Air
10106407 SILK TREE -77.667251 39.664739 20204 OLD FORGE ROAD HAGERSTOWN MD WASHINGTON 21742 SELF SUPPORT On-Air
10072862 MD2760BOSTETER -77.733889 39.667778 1402 MARSHALL STREET HAGERSTOWN MD WASHINGTON 21740 SELF SUPPORT On-Air
10072247 HORST SILO -78.029747 39.637668 11800 ERNESTVILLE ROAD BIG POOL MD WASHINGTON 21711 SILO On-Air
10072284 ZITTLESTOWN -77.62086111 39.48430556 6132 OLD NATIONAL PIKE BOONSBORO MD WASHINGTON 21713 SILO On-Air
10072861 MD2763SHORTHIL -77.606944 39.540556 21842 NATIONAL PIKE BOONSBORO MD WASHINGTON 21713 SELF SUPPORT On-Air
10072863 BOONESBORO -77.64657 39.505038 44-A SAINT PAUL STREET BOONSBORO MD WASHINGTON 21713 MONOPOLE On-Air
10106346 MD2765CLEARSPG -77.968806 39.647 US 40 WEST OF CLEAR SPRING CLEAR SPRING MD WASHINGTON 21722 SELF SUPPORT On-Air
10106345 HAWBAKER -77.914524 39.651069 12229 ASHTON ROAD CLEAR SPRING MD WASHINGTON 21722 MONOPOLE On-Air
10072327 MD2767ROCCOCO -77.72002 39.64176 7 EAST WASHINGTON STREET HAGERSTOWN MD WASHINGTON 21740 ROOFTOP On-Air
10072238 OLD NATIONAL -77.690002 39.562315 9004 OLD NATIONAL PIKE HAGERSTOWN MD WASHINGTON 21740 SILO On-Air
10072858 MD2769MCSWAIN -77.747565 39.642952 118 HUMP ROAD HAGERSTOWN MD WASHINGTON 21740 MONOPOLE On-Air
10073177 CITICORP DR -77.738403 39.7211 CORNER OF SR-163 AND CROWN LANE HAGERSTOWN MD WASHINGTON 21740 SELF SUPPORT On-Air
10072337 LANDIS RD -77.646193 39.597357 10405 ROCK BOTTOM LANE HAGERSTOWN MD WASHINGTON 21742 SELF SUPPORT On-Air
10072864 WILCOX DR -77.7817 39.6106 16907 VIRGINIA AVENUE WILLIAMSPORT MD WASHINGTON 21795 SELF SUPPORT On-Air
10096438 FUNKSTOWN -77.689201 39.6012 201 ALLSTAR COURT HAGERSTOWN MD WASHINGTON 21740 MONOPOLE On-Air
10072236 COVERIDGE -78.18231 39.709982 14601 WARFORDSBURG ROAD HANCOCK MD WASHINGTON 21750 SELF SUPPORT On-Air
10072264 MCKEE SOUTH RIDGE -78.24422222 39.70694444 3857 RESLEY ROAD HANCOCK MD WASHINGTON 21750 MONOPOLE On-Air
10072276 STUMPF RD -78.29561111 39.71255556 14724 STUMP ROAD HANCOCK MD WASHINGTON 21750 MONOPOLE On-Air
10072855 BIG POOL -78.08844444 39.683 13518 ORCHARD RIDGE HANCOCK MD WASHINGTON 21750 SELF SUPPORT On-Air
10073176 TOLLGATE RD -78.146717 39.702941 14365 TOLL GATE RIDGE ROAD HANCOCK MD WASHINGTON 21750 SELF SUPPORT On-Air
10096322 FLICKERSVILLE -77.69913889 39.46075 5431 REDHILL ROAD HAGERSTOWN MD WASHINGTON 21740 SELF SUPPORT On-Air
10072319 MD2783REPUBLCN -77.594399 39.638302 11664 MAPLEVILLE ROAD SMITHSBURG MD WASHINGTON 21783 MONOPOLE On-Air
10072834 MESUM -77.55854 39.66142 FRUIT TREE DRIVE SMITHSBURG MD WASHINGTON 21783 UTILITY On-Air
10072304 SPICKLER -77.858902 39.649799 12146 CEDAR RIDGE ROAD WILLIAMSPORT MD WASHINGTON 21795 SELF SUPPORT On-Air
10072883 MD2786HIPPITY -77.807454 39.588419 10033 GOVERNOR LANE BOULEVARD WILLIAMSPORT MD WASHINGTON 21795 SELF SUPPORT On-Air
10124712 MD3684BLACKRCK -77.665833 39.594722 20034 BEAVER CREEK HAGERSTOWN MD WASHINGTON 21740 SELF SUPPORT On-Air
10124700 MD3697DUALHWAY -77.691389 39.612778 1801 DUAL HIGHWAY HAGERSTOWN MD WASHINGTON 21740 ROOFTOP On-Air
10124739 MD3710MAPLEVIL -77.654167 39.564722 9102 MAPLEVILLE ROAD BOONSBORO MD WASHINGTON 21713 SELF SUPPORT On-Air
10124736 MD3713DOWNSVIL -77.742642 39.611649 18120C WEST OAK RIDGE DRIVE HAGERSTOWN MD WASHINGTON 21740 SELF SUPPORT On-Air
10124735 MD3715HANCOCK -78.194 39.700556 34 TALIAFERRO ROAD AND 126 WEST HIGH STREET HANCOCK MD WASHINGTON 21750 WATER TANK On-Air
10124733 MD3717HUYETT -77.816389 39.645833 12062 SMITHFIELD FARM LANE HAGERSTOWN MD WASHINGTON 21740 SELF SUPPORT On-Air
10124358 QUARRY_DOBSON -77.682472 39.652861 650 SECURITY ROAD HAGERSTOWN MD WASHINGTON 21740 SILO On-Air
10126341 MD3742RINGGOLD -77.575889 39.697806 14016 SMITHSBURG PIKE SMITHSBURG MD WASHINGTON 21783 SELF SUPPORT On-Air
10124356 MD3743SELEMADR -77.662778 39.629167 11507 ROBINWOOD DRIVE HAGERSTOWN MD WASHINGTON 21742 ROOFTOP On-Air
10124355 MD3744SHARPSBG -77.749694 39.454833 121 WEST HIGH STREET SHARPSBURG MD WASHINGTON 21782 WATER TANK On-Air
10127146 VENICE INN_DOBSON -77.710833 39.6375 431 DUAL HIGHWAY HAGERSTOWN MD WASHINGTON 21740 ROOFTOP On-Air
10128578 LAPPANS -77.72475 39.551222 18526 LAPPANS ROAD BOONSBORO MD WASHINGTON 21713 SELF SUPPORT On-Air
10132702 ROWLAND -77.708528 39.624583 957 COMMONWEALTH AVENUE HAGERSTOWN MD WASHINGTON 21740 SELF SUPPORT On-Air
10134986 CEARFOSS -77.83496389 39.71309167 15322 FAIRVIEW ROAD HAGERSTOWN MD WASHINGTON 21740 SELF SUPPORT On-Air
10134994 WETA CASCADE -77.51361111 39.69647222 13413 PEN MAR HIGH ROCK ROAD CASCADE MD WASHINGTON 21719 SELF SUPPORT On-Air
10153700 WASHINGTON COUNTY HEALTH iDAS -77.67967 39.622185 11116 MEDICAL CAMPUS ROAD HAGERSTOWN MD WASHINGTON 21742 INBUILDING On-Air
12802651 VOLVO NORTH AMERICA iDAS -77.72836 39.680222 13302 PENNSYLVANIA AVENUE HAGERSTOWN MD WASHINGTON 21742 INBUILDING On-Air
12691002 RED ROOF -77.699191 39.685274 MD FREDERICK MONOPOLE Proposed Site
14564626 STOTLER -77.780158 39.635195 11676 HOPEWELL ROAD HAGERSTOWN MD WASHINGTON 21740 MONOPOLE Proposed Site
15165121 FORT FREDERICK -78.002394 39.622614 11274 GEHR ROAD BIG POOL MD WASHINGTON 21711 MONOPOLE Proposed Site



	
	
	
	

	
    

 
 
 
 

Exhibit 7 
Visual Impact &  

Photo Simulations 
 

 
 
 
 
 



   

Valmont Microflect 
3575 25th Street SE 

Salem, OR 97302 USA 

Date: 6th October, 2022 
 
Arcola Towers  
 
Attn: Madi Johnson 
 
SUBJECT: Project Number: 562902-P1 
  Site Name: Paramount, Hagerstown, MD 

Structure Designed with a Theoretical Fall Radius of 0-ft (Fall within 70’ or 
less) 

   
Communications structures designed by Valmont are sized in accordance with the latest 
governing revision of the ANSI/TIA 222 standard unless otherwise requested by our customer. 
This standard has been approved by ANSI/ASCE, which has dealt with the design of antenna 
support structures for over 50 years. The TIA standard, based on provisions of this nationally 
known specification, has a long history of reliability. Its core philosophy is first and foremost to 
safeguard and maintain the health and welfare of the public. 
 
Valmont’s communication structures have proven to be very reliable products. To our knowledge 
Valmont has never experienced an in-service failure of a communication structure due to weather 
induced overloading. We use the latest standards, wind speed information, and sophisticated 
analytical tools to ensure that we maintain our unblemished record for quality. 
 
This structure is designed to the following criteria: 

x Exposure Category C 
x Topographical Category 1 
x Risk Category II 
x Site Elevation 595 feet 
x 111 MPH Ultimate Wind Speed (no ice) per ASCE 7-16 
x 40 MPH with 1.0 inch ice per ANSI/TIA-222-H  

  
The theoretical failure point is at the structure midpoint or above by purposely over designing the 
structural components below this point. The predicted mode of wind induced failure would be local 
buckling of the shaft at or above the midpoint with the upper section(s) folding over onto the intact 
lower section(s). The result, if it were to fail, would be a theoretical “zero fall zone” at ground level. 
 
I hope these comments address any issues that you might encounter relative to the anticipated 
performance of this structure.   
 
Sincerely, 
 
Chandra Sekhar Rugada, 
Assistant Manager - Design 
Email: Chandra.Rao@Valmont.Com 
 
 

NAR1
Draft

mailto:Chandra.Rao@Valmont.Com


	
	
	
	

	
    

 
 
 
 

Exhibit 8 
Search Ring 
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Exhibit 9 
South Carolina Historical & 

Architectural Survey 
 

 
 
 
 
 

Corrine Gregory
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)DFWRUHG�6KHDU� � ����� NLSV
)DFWRUHG�:HLJKW� � ����� NLSV

6KHDU�+HLJKW� � ����� IW
H��FRO�RIIVHW�� � ������ LQ

$QFKRU�%ROW�/RDG
)DFWRUHG�0RPHQW� � ����� LQ�NLSV 3ODVWLF $QFKRU�%ROW�)RUFH�&DOFXODWLRQ�0HWKRG
)DFWRUHG�6KHDU� � ����� NLSV
)DFWRUHG�:HLJKW� � ����� NLSV

$QFKRU�%ROW�,QIR
*UDGH� $����*U��

)X� � ����� NVL
)\� � ���� NVL

$UHD�WHQVLOH� � ���� LQ�

3DVVLYH�3UHVVXUH�&DOFXODWLRQV Φ�)DFWRU� ����� 1 ,1387

/D\HU 'HSWK�6WDUW�
�IW�

'HSWK�(QG��IW� F��SVI� φ��GHJUHHV� γ��SFI�
ODWHUDO�SUHVVXUH�

VWDUW��SVI�
ODWHUDO�SUHVVXUH�

HQG��SVI�
'HQ�[�'HSWK�

�SVI�
.S

$OORZDEOH�
2YHUEXUGHQ

VORSH�
�SVI�IW�

� � ��� ���� � ��� ���� ���� ����� ���� �����
� � � � � ���� �����
� � � � � ���� �����
� � � � � ���� �����
� � � � � ���� �����
� � � � � ���� �����
� � � � � ���� �����
� � � � � ���� �����
� � � � � ���� �����
�� � � � � ���� �����

6RLO�6XPPDU\
I�8OWLPDWH I�8OWLPDWH
3DV�3UHVVXUH 3DV�3UHVV�6ORSH 'HSWK�6WDUW 'HSWK�(QG 0D[�0RPHQW�'HSWK

/HYHO�� SVI�6WDUW SVI�IW �IW� �IW� (QG�3UVV �IW�
� ���� ����� � ��� ���� ����
� � ���� � � �
� � ���� � � � �LQ�NLSV� �IW�NLSV�
� � ���� � � � ����� ����
� � ���� � � �
� � ���� � � �
� � ���� � � �
� � ���� � � �
� � ���� � � �
�� � ���� � � �

)RRWLQJ�&RQFUHWH�*HRPHWU\

&DS�+HLJKW��$ERYH�*URXQG�/LQH�� ��� IW

'LDPHWHU�3LHU� ��� IW 6SDFLQJ 2. ����� LQ $QFKRU�%ROW�5DGLXV��WR�RXWHU�IDFH�

/HQJWK��EHORZ�JURXQG�� ���� IW ����� LQ 7HPSODWH�5DGLXV

&RQFUHWH�9ROXPH�� ���� \G� /�'�5DWLR� � ��� 2. ����� LQ ,QQHU�(GJH�RI�+RRN�5HEDU

6XPPDWLRQ�RI�VKHDU�DQG�SDVVLYH�SUHVVXUH�IRUFHV�WR�ILQG�/,'��6)[� ��
/RDG�,QIOHFWLRQ�3RLQW�'HSWK��/,'� ����� IW

�

6XPPDWLRQ�RI�PRPHQWV�DERXW�/,'��60/,'� �50WRWDO���270�! �� 5HVLVWLQJ 6RLO�)6�DERYH�DOORZDEOH
270� ������ IW�NLSV 50WRWDO� ���� ����  �50WRWDO�270

6KHDUDSSOLHG� ���� NLSV 6KHDUUHVLVWLQJ� ����� ����  �UHVLVWLQJ�9�DSSOLHG�9
:HLJKW� ���� NLSV

)RXQGDWLRQ�/RDG�3URSHUWLHV
)RUFHV )RUFHV 0RPHQWV 0RPHQWV

3DVVLYH�3UHVVXUH3DV�3UHVV�6ORSH 'HSWK�6WDUW 'HSWK�(QG &RQVWDQW 6ORSH &RQVWDQW 6ORSH 9PD[
/HYHO�� SVI�6WDUW SVI�IW �IW� �IW� NLSV NLSV IW�NLSV IW�NLSV NLSV

� ���� �� ��� ���� ����� ����� ���� ���� ������
� ���� �� ���� ����� ������ ����� ���� ���

)RRWLQJ�5HLQIRUFHPHQW�5HTXLUHPHQWV

7LH�%DU�� � 7LHV�2. 6HLVPLF�7LHV" �
7LH�9HUWLFDO�6SDFLQJ ���� IW�������� ���

1XPEHU�RI�7LHV �� �
$UHDB7LHV ���� LQ� $UHD�RI�7LH�&XW�E\�9HUWLFDO�6HFWLRQ���
$UHD�RI�WKH�WLH�

03B7F � LQ 7KLFNQHVV�RI�&RQFUHWH�&RYHU
03B5LQ ���� LQ 5DGLXV�RI�9HUWLFDO�5HEDU

03B$VWHHO ���� LQ� 7RWDO�$UHD�RI�9HUWLFDO�%DUV
03B(VWHHO ����� NVL <RXQJ
V�0RGXOXV
03B,VWHHO ����� LQ� 5HEDU�0RPHQW�RI�,QHUWLD

(, ��������� LQ�
OEI (
,

6 ��� LQ� 5HEDU�6HFWLRQ�0RGXOXV

08 ����� LQ�NLSV $SSOLHG�0D[LPXP�0RPHQW�DW�'HSWK�RI�=HUR�6KHDU�RQ�3LHU

Ɍ01 ����� LQ�NLS )DFWRUHG�0RPHQW�6WUHQJK�RI�3LHU
%DUV�3HU�%XQGOH �

9HUWLFDO�%DU�� �� 2. %DU�4XDQWLW\�$UHD�&KHFN

%DU�&RXQW �� ��  �0LQ���EDVHG�RQ�DUHD��������

ɌVKHDU ���� 6WUHQJWK�5HGXFWLRQ�)DFWRU�IRU�&DSDFLW\�2I�6WHHO�6KHDU

ɌIOH[XUH ��� 6WUHQJWK�5HGXFWLRQ�)DFWRU�IRU�&DSDFLW\�2I�6WHHO�)OH[XUH
03B)W\B7	9 �� NVL 5HEDU�)W\��*UDGH���

03B)W\B7	9B$// �� NVL 5HEDU�)W\��$OORZDEOH�3LHU�'HVLJQ�LQFOXGHV�3+,B6WHHO
6KDIW�%HQGLQJ�&65 ���� $SSOLHG�0D[LPXP�0RPHQW���)DFWRUHG�0RPHQW�6WUHQJWK

Ɍ9V ����� NLSV )DFWRUHG�6WHHO�6KHDU�6WUHQJWK
���� LQ 9HUWLFDO�5HEDU�+RUL]�6SDFLQJ
���� IW 'LDPHWHU�RI�KRRSV
����� LQ 'LDPHWHU�RI�YHUWLFDO�UHEDU�FLUFOH
���� LQ 'LDPHWHU�RI�9HUWLFDO�5HEDU

%\�� &5 'ULOOHG�3LHU�$QDO\VLV

6LWH��3DUDPRXQW��+DJHUVWRZQ��0' &KHFN�� &5 3ROH�6WUXFWXUH

'ZJ��0'������)3 'DWH�� �������� &XVWRPHU��$UFROD�7RZHUV

$UFROD�7RZHUV

3DUDPRXQW��+DJHUVWRZQ

7,$�+�$QQH[�)�3UHVXPSWLYH�6RLO�3DUDPHWHUV�IRU�
&OD\

6KULQNDJH�7HPSHUDWXUH�5HTXLUHPHQW

=(52� �*5281'�/,1(

=HUR� �*URXQG�/LQH
$ERXW�/RDG�,QIOHFWLRQ�3RLQW

0D[�3LHU�0RPHQW�
Ground_Line

Depth _Mmax� �
ft

Passive Pressure
ft

´
µ
µ
¶

d Applied Shear

TIA-G Presumptive Soil Sand

TIA-G Presumptive Soil Clay TIA-H Presumptive Soil Clay

TIA-H Presumptive Soil Sand
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I
F ���� SVL &RQFUHWH�FRPSUHVVLRQ�SURSHUWLHV
G ���� IW 'LVWDQFH�IURP�H[WUHPH�FRP�ILEHU�WR�FHQW�RI�WHQVLRQ�UHDFWLRQ�JURXS

&DOFXODWH�WKH�&RQFUHWH�6KHDU�6WUHQJWK
9F  �
�IF
����
EZ
G

 ��� NLSV ��������
*LYHQ�

EZ  �� LQ GLDPHWHU
G  ���� LQ
ΦF  ����

ΦF9F  ��� .LSV

&URVV�6HFWLRQDO�'LPHQVLRQ�&KHFN
Φ�
��9&�����
�¥�I
F��
�EZ�
�G� ≥ 98

���� NLSV ≥ ����� NLSV ��������

&DOFXODWH�WKH�5HLQIRUFPHQW�6KHDU�6WUHQJWK
���KRUL]RQWDO�WLHV�DW�����VSDFLQJ

9V  $Y
I\
G �����������
V

*LYHQ�
$Y  ��� LQA�
I\  �� NVL
G  ���� )W
V  � )W
ΦV ����

ΦV9V  ����� .LSV

7KH�0D[LPXP�6KHDU�LQ�WKH�3LHU�RFFXUV�DW�5HDFWLRQ�,QIOHFWLRQ�3RLQW�����


Φ�
��96���9&��≥�98 ���������

Φ9F � Φ9V ! 98
������.LSV � ������.LSV ! ������NLSV

������.LSV ! ������NLSV     ! 2.

'HYHORSPHQW�/HQJWK�'HPDQG /GBPLQ� �� LQ ��������
&DVWLQJ�/RFDWLRQ�)DFWRU ȥW� � ��������

&RDWLQJ�)DFWRU ȥH� � ��������
(SR[\ 1
ȥWȥH� � ��������

6L]H�)DFWRU ȥV� � ��������
&RQFUHWH�:HLJKW�)DFWRU Ȝ� � ��������

FE� ���� ��������
7UDQVYHUVH�5HLQIRUFHPHQW�,QGH[ NWU� � ��������

&RQILQHPHQW�7HUP F
� ������ ��������
5HEDU�'HYHORSPHQW�/HQJWK�LQ�7HQVLRQ /G� ���� LQ ��������

� LQ

3XOORXW�$QJOH �� GHJ ����

$QFKRU�%ROW�(PEHGPHQW�LQ�&RQFUHWH $EH� � ���� LQ
$YDLODEOH�'HYHORSPHQW�/HQJWK /GD� � ���� LQ
5HTXLUHG�'HYHORSPHQW�/HQJWK /GUTG� � ����� LQ

&KHFN�$QFKRU�(QJDJHPHQW 2.

([FHVV�5HLQIRUFHPHQW�5DWLR ����� ���������

0LQLPXP�5HEDU�5DWLR ����� ������

0LQLPXP�$QFKRU�%ROW�(PEHGPHQW ���� LQ 7,$�5HY�+����
&KHFN�$QFKRU�%ROW�/HQJWK 2.

(PEHGPHQW�/HQJWK ����� LQ
���7LPHV�'LDPHWHU ����� LQ

&RQFUHWH�3U\RXW�&KHFN�5HTXLUHG 1R 7,$�5HY�+����

%\�� &5 'ULOOHG�3LHU�$QDO\VLV
6LWH��3DUDPRXQW��+DJHUVWRZQ��0' &KHFN�� &5 3ROH�6WUXFWXUH
'ZJ��0'������)3 'DWH�� �������� &XVWRPHU��$UFROD�7RZHUV

$QFKRU�%ROW�(PEHGPHQW�&KHFN

3LHU�6KHDU�&KHFN
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������
1SQ� ΨF�31S

1HW�HDULQJ�DUHD�RI�WKH�KHDGHG�VWXG�V��RU�DQFKRU�EROW�V� $EJ� ����� LQ�

3XOORXW�VWUHQJWK�LQ�WHQVLRQ�RI�D�VLQJOH�KHDGHG�VWXG�RU�EROW 1S� $EUJ�I
F
$VVXPHV�WKH�DQFKRU�LV�ORFDWHG�LQ�D�UHJLRQ�RI�FRQFUHWH�PHPEHU �ΨF�3� ���

ZKHUH�DQDO\VLV�LQGLFDWHV�QR�FUDFNLQJ�DW�VHUYLFH�ORDG�OHYHOV��
1S� ����� NLSV
φ� ����

1SQ� ����� NLSV
φ1S� ����� NLSV

0D[LPXP�EROW�IRUFH�IURP�SROH�DQDO\VLV 1X� ������ NLSV

φ1S�!�18�&KHFN 2.

6LQJOH�$QFKRU� ������
1VE� ���F$EUJ

���I
F
���

'LVWDQFH�IURP�FHQWHU�RI�DQFKRU�VKDIW�WR�HGJH�RI�FRQFUHWH &� �&D�� ���� LQ
'LVWDQFH�IURP�FHQWHU�RI�DQFKRU�VKDIW�WR�HGJH�RI &D�� ���� LQ

FRQFUHWH�LQ�GLUHFWLRQ�RUWKRJRQDO�WR�&� �&D��
&D��&D�� ����
8VH ����

6HLVPLF�)DFWRU ����
φ� ����

)DFWRU� ����
1VE� ����� NLSV

φ1VE� ����� NLSV

φ1DE�!�18�&KHFN 2.

0XOWLSOH�$QFKRUV�

1VEJ� ������6��FD��1VE

6SDFLQJ�RI�WKH�RXWHU�DQFKRUV�DORQJ�WKH�HGJH�RI�WKH�JURXS� 6R� ���� LQ

(IIHFWLYH�DQFKRU�HPEHGPHQW�GHSWK KHI� ���� LQ
7KH�ODUJHVW�HGJH�GLVWDQFH &D�PD[� ���� LQ

1XPEHU�RI�HGJHV�VXUURXQGLQJ�DQFKRU�RU�JURXS�RI�DQFKRUV HGJHV �
&RQWUROOLQJ�OHQJWK /HI� ���� LQ

1VEJ� ����� NLSV
φ1VEJ� ����� NLSV

φ1DEJ�!�18�&KHFN 2.

%\�� &5 'ULOOHG�3LHU�$QDO\VLV
6LWH��3DUDPRXQW��+DJHUVWRZQ��0' &KHFN�� &5 3ROH�6WUXFWXUH
'ZJ��0'������)3 'DWH�� �������� &XVWRPHU��$UFROD�7RZHUV

3XOORXW�6WUHQJWK�RI�$QFKRU�LQ�7HQVLRQ

&RQFUHWH�6LGH�)DFH�%ORZRXW�6WUHQJWK�RI�+HDGHG�$QFKRU�LQ�7HQVLRQ
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�� NVL
����� NVL

��������� NLSV
����� LQ�LQ
������� LQ�LQ
���� IW
����� LQ
��

������ LQ�

����� LQ
��� LQ

������ LQ
���� SVL
����� LQ ←(value to be solved)
������
��� LQ
���� LQ
���� GHJ
����� LQ�

���� LQ

���� NLSV
����� NLSV

��������� NLSV
����� NLSV

����� NLSV 2.

���� IW�NLSV
���� IW�NLSV
���� IW�NLSV

������� LQ�LQ
����� $&,��������������

����� LQ�NLSV

%\�� &5 'ULOOHG�3LHU�$QDO\VLV

6LWH��3DUDPRXQW��+DJHUVWRZQ��0' &KHFN�� &5 3ROH�6WUXFWXUH

'ZJ��0'������)3 'DWH�� ���������� &XVWRPHU��$UFROD�7RZHUV

&RQFUHWH�&OHDU�&RYHU

0$;,080�)$&725('�020(17�2)�$�&,5&8/$5�6(&7,21
5HLQIRUFHPHQW�<LHOG�6WUHQJWK

5HLQIRUFHPHQW�0RGXOXV�RI�(ODVWLFLW\
$[LDO�/RDG��1HJDWLYH�IRU�&RPSUHVVLRQ�

/LPLWLQJ�&RPSUHVVLYH�6WUDLQ
5HLQIRUFHPHQW�<LHOG�6WUDLQ

3LHU�'LDPHWHU
9HUWLFDO�5HEDU�'LDPHWHU
9HUWLFDO�5HEDU�4XDQWLW\

9HUWLFDO�5HEDU�$UHD
7LH�5HEDU�'LDPHWHU

$[LDO�/RDG

5HEDU�&DJH�'LDPHWHU��WR�&HQWHU�RI�9HUWLFDO�%DUV�
&RQFUHWH�&RPSUHVVLYH�6WUHQJWK

'LVWDQFH�)URP�([UHPH�(GJH�WR�1HXWUDO�$[LV
$&,�)DFWRU�SHU�7DEOH������������β��

'HSWK�RI�(TXLYDOHQW�6WUHVV�%ORFN
'LVWUDQFH�IURP�&HQWURLG�WR�1HXWUDO�$[LV
$QJOH�IURP�&HQWURLG�WR�&RPSUHVVLRQ�=RQH

$UHD�RI�&RQFUHWH�LQ�&RPSUHVVLRQ

'LVWDQFH�IURP�&HQWURLG�RI�&RQFUHWH�LQ�&RPSUHVVLRQ�WR�
&HQWURLG�RI�3LHU

&RQFUHWH�&RPSUHVVLRQ�)RUFH
7RWDO�5HLQIRUFHPHQW�)RUFHV

)DFWRUHG�0RPHQW�6WUHQJWK�RI�&ROXPQ

6XP�RI�$[LDO�)RUFHV

6XP�RI�)RUFHV�LQ�&RQFUHWH

0RPHQW�RI�&RQFUHWH�LQ�&RPSUHVVLRQ
7RWDO�5HLQIRUFHPHQW�0RPHQW
1RPLQDO�6WUHQJWK�RI�&ROXPQ

7HQVLOH�6WUDLQ�LQ�([WUHPH�/D\HU�RI�5HLQIRUFHPHQW
$&,�6WUHQJWK�5HGXFWLRQ�)DFWRU
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Valmont Industries, Inc. 
Project Summary 

Arcola Towers  
562902  

 
 

 Anchor Bolts Shaft Diameters Weight (lb) Global Base Reactions For Pole Shaft 
Governing Load Case 

Structure Identifier Pole 
Height 

Emb. 
Length 

Max 
Bolt  
Circle 

Anchor 
Bolt 
Length 

Qty Base Ground 
Line 

 Top Sect A Sect B  Sect C  Sect D  Sect E Sect F  Base 
Plate 

Anchor 
Bolts 

Load 
Case 
Identifier 

Moment Shear Axial Max 
Defl 

 (ft) (ft) (in) (in)  (in) (in) (in)          (in-kip) (kips) (kips) (in) 
562902-P1   149.00 ---- 68.00 66 24 61.25 61.25 14.00 10819 7882 4072 310 ---- ---- 1540 1522 WIND 66044 45.0 53.6 159 
                      

 



 

S2 

Valmont Industries, Inc. 
Project Summary 

Arcola Towers  
562902  

 
 

 Length (ft) Thickness (in) 
Structure Identifier Shaft 

Yield 
Stress 

Shaft 
Taper 

Shaft 
Shape 

Anchor 
Bolt 
Diameter 

Base Plate 
Width/ 
Length 

Base Plate 
Thickness 

Camber Sect A Sect B  Sect C  Sect D  Sect E Sect F  Sect A Sect B Sect C Sect D Sect E Sect F 

 (ksi) (in/ft)  (in) (in) (in) (in)             
562902-P1 65 0.326 18 1.75 72.38 2.25 0.0 51.00 50.33 48.75 10.00 ---- ---- 0.375 0.375 0.313 0.188 ---- ---- 
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  Valmont Industries, Inc. 
Project Summary 

Arcola Towers  
562902  

 
 

 Section Data 
Structure Identifier “A”  

Base 
Diameter 

“A”   
Top 
Diameter 

“B”  
Base 
Diameter 

“B”   
Top 
Diameter 

“C”  
Base 
Diameter 

“C”   
Top 
Diameter 

“D”  
Base 
Diameter 

“D”   
Top 
Diameter 

“E”  
Base 
Diameter 

“E”   
Top 
Diameter  

“F”  
Base 
Diameter  

“F”    
Top 
Diameter  

“A”-“B” 
Joint 
Type 

“B”-“C”  
Joint 
Type  

“C”-“D”  
Joint 
Type 

“D”-“E” 
Joint 
Type 

“E”-“F” 
Joint 
Type 

 (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)      
562902-P1 61.25 44.61 47.42 31.00 33.17 17.26 17.26 14.00 ---- ---- ---- ---- Slip Joint Slip Joint Flange  ---- 
                  

 
 
 
 



 

1 

Valmont Industries, Inc. 
Engineering Data 

  
                                    ***  OVERVIEW  *** 
1. Structure design conforms to TIA-222-H including: 
    111 mph Wind Speed (3 second gust, 700 year mean recurrence interval) 
    40 mph Ice Wind (500 year mean recurrence interval) 
    1.00 in ice thickness 
    60.0 mph Basic Wind Speed with no ice for twist and sway 
    Exposure Category C 
    Risk Category II 
    Topographic Category 1 
    Site Elevation = 595 (ft) above mean sea level 
    Spectral response acceleration at short periods and 1 sec.: Ss = 0.12 & S1 = 0.04 
    Site class = D 
2.  Feedlines are assumed to be placed interior to the pole 
3.  Total pole height is 150.0 ft agl 
4.  Elevations are measured from top of base plate (approximately 1.0 ft agl) 
5.  Valmont standard handhole sizes used 
6.  Max tower rating: 0.99 
7.  Designed to 70' fall zone radius 
 
                     *** Structure Anchorage Information *** 
Pole Height (ft):            149.0      Number of Anchor Bolts:                 24 
Bolt Circle (in):            68.00      Diameter of Anchor Bolts (in):        1.75 
Base Shear (lbs):            45016      Length of Anchor Bolts (in):         66.00 
Base Vertical (lbs):         55122      Projection Length (in):               9.50 
Base Moment (in-kips):       66044      Template OD (in):                    71.50 
 
                                         *** Loading Data*** 
 
                                                                        Without Ice                          With Ice 
Qty Description                            ABP Height (ft)   EPA (ft^2)        Weight (lbs)       EPA (ft^2)       Weight (lbs) 
  1 2 FT LIGHTNING ROD                                 149.00         2.00                  50             4.00                100        
  1 250 SQ FT EPA                                      144.00       250.00                7000           500.00              14000        
  1 200 SQ FT EPA                                      134.00       200.00                4500           400.00               9000        
  1 200 SQ FT EPA                                      124.00       200.00                4500           400.00               9000        
  1 150 SQ FT EPA                                      114.00       150.00                4500           300.00               9000        
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
                                                       ***  SUMMARY  *** 
Design Code: TIA-222-H 
----------------------------------------------------  DESIGN SUMMARY  ---------------------------------------------------- 
 
Height Above Base Plate         149'- 0.00"   Dia. at Top of Baseplate (in)  61.250   Pole Shaft Weight (lbs)        23084    
 
                                              Top Diameter (in)              14.000                                           
 
                                              Pole Taper (in/ft)            0.32634   Shape:     18 Sides                     
 
Connections Between Sections        /First/       /Second/      /Third/   
 
      Height Above Ground          51'- 0.00"    95'- 0.00"   139'- 0.00" 
      Type                        Slip Joint    Slip Joint    Flange Joint 
      Overlap Length (in)                  76            57             0 
Maximum Axial Force  (lbs)              67063         55800         17338 
 
Section Characteristics             /First/       /Second/      /Third/       /Fourth/                                 
 
      Base Diameter (in)               61.250        47.423        33.173        17.263                                
      Top Diameter (in)                44.607        30.997        17.263        14.000                                
      Thickness (in)                  0.37500       0.37500       0.31250       0.18750                                
      Length                       51'- 0.00"    50'- 4.00"    48'- 9.00"    10'- 0.00"                                
      Weight (lbs)                      10819          7882          4072           310                                
      Yield Strength (ksi)              65.00         65.00         65.00         65.00                                
      Section Shape                   18 Sides      18 Sides      18 Sides      18 Sides                               
 
-------------------------------------------  ANALYSIS SUMMARY ------------------------------------------- 
 
                                    Pt. of       Governing     Governing     Governing     Governing       Pole       
                                    Fixity     Level Sec.1   Level Sec.2   Level Sec.3   Level Sec.4       Top        
 
Governing Load Case                  WIND          WIND          WIND          WIND          WIND          WIND       
Height (ft)                              0.00         24.00         51.00         95.00        139.00        149.00   
Resultant Moment (in-kips)              66044         53230         39208         17334           775             1   
Shear Force (lbs)                       45104         43850         42599         40417         12813            98   
Axial Force (lbs)                       53508         46110         36858         25622          6685            43   
Effective Yield Strength (ksi)          69.60         73.93         78.39         82.49         82.55         82.55   
Combined Interaction Value               0.98          0.98          0.95          0.99          0.26          0.00   
Total Deflection (in)                    0.00          2.98         14.55         57.23        137.15        158.85   
 
           Note: Diameters are outside, measured across the flats 
                 Forces and moments are reported in the local element coordinate system 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
---------------------------------------  SUMMARY OF SECTION DIMENSIONS AS DETAILED  --------------------------------------- 
 
Height Above Base Plate         149'- 0.00"   Dia. at Top of Baseplate (in)  61.250   Pole Shaft Weight (lbs)        23084 
 
                                              Top Diameter (in)              14.000                                
 
                                              Pole Taper (in/ft)            0.32634   Shape:     18 Sides 
 
Connections Between Sections        /First/       /Second/      /Third/   
 
      Height Above Ground          51'- 0.00"    95'- 0.00"   139'- 0.00" 
      Type                        Slip Joint    Slip Joint    Flange Joint 
      Flange Thickness (in)                                         1.500 
      Weld Root Gap (in)                                            0.250 
 
Theoretical Design Section Dimensions     /First/       /Second/      /Third/       /Fourth/                                 
 
      Base Diameter (in)                     61.250        47.423        33.173        17.263                                
      Top Diameter (in)                      44.607        30.997        17.263        14.000                                
      Thickness (in)                        0.37500       0.37500       0.31250       0.18750                                
      Length                             51'- 0.00"    50'- 4.00"    48'- 9.00"    10'- 0.00"                                
 
As Detailed Section Characteristics       /First/       /Second/      /Third/       /Fourth/                                 
 
      BasePlate/Flange thk.at Base (in)       2.250         0.000         0.000         1.500                                
      Weld Root Gap at Base (in)              0.000         0.000         0.000         0.250                                
 
      Base Diameter (in)                     61.250        47.423        33.173        17.216                                
      Top Diameter (in)                      44.607        30.997        17.311        14.000                                
      Thickness (in)                        0.37500       0.37500       0.31250       0.18750                                
      Length                             51'- 0.00"    50'- 4.00"    48'- 7.25"     9'-10.25"                                
      Taper (in/ft)                         0.32634       0.32634       0.32634       0.32634                                
 
      Weld Root Gap at Top (in)               0.000         0.000         0.250         0.000                                
      BasePlate/Flange thk. at Top (in)       0.000         0.000         1.500         0.000                                
 
 
Note: Diameter are outside, measured across the flats 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
                                             *** POLE SHAFT POINT OF FIXITY REACTIONS *** 
 
  Loading      Moments      Moments      Moments      Moments                    Shear        Shear        Shear     Notes  
   Case         About        About      Resultant                  Vertical       In           In        Resultant          
Identifier     X-Axis       Y-Axis       (X & Y)     Torsional      Force     X-Direction  Y-Direction    (X & Y)           
              (in-kips)    (in-kips)    (in-kips)    (in-kips)      (lbs)        (lbs)        (lbs)        (lbs)            
 
WIND               50593       -42452        66044            0        53581        28936        34485        45016   
ICE + WIND         13925       -11685        18178            0        85134         7403         8823        11518   
T+S                13153       -11037        17170            0        44100         7577         9030        11788   
Seismic             1612        -1353         2105            0        53988          849         1012         1322   
Seismic 2           1582        -1328         2065            0        38518          849         1012         1322   
 
 
Note: Positive vertical force is downward. 
      Reactions are considered in the global coordinate system. 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
                                                      *** INPUT LOADS *** 
 
     Design Code     TIA-222-H 
     Loading Case    WIND ( 1.2 D + 1.0 Wo ) 
                                                                                                   Orientation of System 
        Basic Wind Velocity is   111.00  mph  Ice Thickness   0.00                                           +******* +X-Axis 
        Wind Orientation is    50.0 Degrees Clockwise From +X  Axis                                        * *       (Transverse) 
        Structure Weight Overload Factor is  1.200                                                        *  * 
        Exposure C,  Gust Factor 1.10                                                                    *   * 
        Risk Category II, Topographic Category 1, Crest Height 0.00 ft                   (Longitudinal) *    * (Vertical) 
        Orientations are Measured Clockwise From +X  Axis                                     +Y-Axis  *     * +Z-Axis 
        Positive  Y  Axis is 90 Degrees  Clockwise From +X  Axis                          
        Foundation Rotation of 0.00 Degrees                                               
        Flange Weight 180 lbs (unfactored) 2 @ 139.0 ft                                   
        Elevation of structure base above surrounding terrain = 1.00 ft                   
                                                                                          
                                                                                          
 Load     Mounting      Load         Load      Orientation                                                              
Number     Height      Height    Eccentricity  in XY Plane      Force-X       Force-Y       Force-Z         EPA         
                                                (Degrees)         (lbs)         (lbs)         (lbs)        (ft^2)       
 
  1          149.00      150.00          0.00        50.00              57            68            60          2.00     1-2 ft lightn 
 
  2          144.00      144.00          0.00        50.00            7095          8455          8400        250.00     1-250 sq ft E 
 
  3          134.00      134.00          0.00        50.00            5591          6663          5400        200.00     1-200 sq ft E 
 
  4          124.00      124.00          0.00        50.00            5501          6556          5400        200.00     1-200 sq ft E 
 
  5          114.00      114.00          0.00        50.00            4054          4831          5400        150.00     1-150 sq ft E 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
                                                      *** INPUT LOADS *** 
 
     Design Code     TIA-222-H 
     Loading Case    ICE + WIND ( 1.2 D + 1.0 Wi + 1.0 Di ) 
                                                                                                   Orientation of System 
        Basic Wind Velocity is    40.00  mph  Ice Thickness   1.00                                           +******* +X-Axis 
        Wind Orientation is    50.0 Degrees Clockwise From +X  Axis                                        * *       (Transverse) 
        Structure Weight Overload Factor is  1.200                                                        *  * 
        Exposure C,  Gust Factor 1.10                                                                    *   * 
        Risk Category II, Topographic Category 1, Crest Height 0.00 ft                   (Longitudinal) *    * (Vertical) 
        Orientations are Measured Clockwise From +X  Axis                                     +Y-Axis  *     * +Z-Axis 
        Positive  Y  Axis is 90 Degrees  Clockwise From +X  Axis                          
        Foundation Rotation of 0.00 Degrees                                               
        Flange Weight 180 lbs (unfactored) 2 @ 139.0 ft                                   
        Elevation of structure base above surrounding terrain = 1.00 ft                   
                                                                                          
                                                                                          
 Load     Mounting      Load         Load      Orientation                                                                           
Number     Height      Height    Eccentricity  in XY Plane      Force-X       Force-Y       Force-Z         EPA                      
                                                (Degrees)         (lbs)         (lbs)         (lbs)        (ft^2)                    
 
  1          149.00      150.00          0.00        50.00              15            18           120          4.00     1-2 ft lightn 
 
  2          144.00      144.00          0.00        50.00            1843          2196         16800        500.00     1-250 sq ft E 
 
  3          134.00      134.00          0.00        50.00            1452          1731         10800        400.00     1-200 sq ft E 
 
  4          124.00      124.00          0.00        50.00            1429          1703         10800        400.00     1-200 sq ft E 
 
  5          114.00      114.00          0.00        50.00            1053          1255         10800        300.00     1-150 sq ft E 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
                                                      *** INPUT LOADS *** 
 
     Design Code     TIA-222-H 
     Loading Case    T+S ( 1.0 D + 1.0 Wo ) 
                                                                                                   Orientation of System 
        Basic Wind Velocity is    60.00  mph  Ice Thickness   0.00                                           +******* +X-Axis 
        Wind Orientation is    50.0 Degrees Clockwise From +X  Axis                                        * *       (Transverse) 
        Structure Weight Overload Factor is  1.000                                                        *  * 
        Exposure C,  Gust Factor 1.10                                                                    *   * 
        Risk Category II, Topographic Category 1, Crest Height 0.00 ft                   (Longitudinal) *    * (Vertical) 
        Orientations are Measured Clockwise From +X  Axis                                     +Y-Axis  *     * +Z-Axis 
        Positive  Y  Axis is 90 Degrees  Clockwise From +X  Axis                          
        Foundation Rotation of 0.00 Degrees                                               
        Flange Weight 180 lbs (unfactored) 2 @ 139.0 ft                                   
        Elevation of structure base above surrounding terrain = 1.00 ft                   
                                                                                          
                                                                                          
 Load     Mounting      Load         Load      Orientation                                                                           
Number     Height      Height    Eccentricity  in XY Plane      Force-X       Force-Y       Force-Z         EPA                      
                                                (Degrees)         (lbs)         (lbs)         (lbs)        (ft^2)                    
 
  1          149.00      150.00          0.00        50.00              15            18            50          2.00     1-2 ft lightn 
 
  2          144.00      144.00          0.00        50.00            1855          2210          7000        250.00     1-250 sq ft E 
 
  3          134.00      134.00          0.00        50.00            1462          1742          4500        200.00     1-200 sq ft E 
 
  4          124.00      124.00          0.00        50.00            1438          1714          4500        200.00     1-200 sq ft E 
 
  5          114.00      114.00          0.00        50.00            1060          1263          4500        150.00     1-150 sq ft E 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
                                                      *** INPUT LOADS *** 
 
     Design Code     TIA-222-H 
     Loading Case    Seismic (1.2 D + 1.0 Ev + 1.0 Eh) 
        Seismic analysis following the Equivalent Lateral Force Procedure 
        Risk Category: II 
        Site Class: D 
        Response Acceleration at short periods: 0.12 
        Response Acceleration at one second:    0.04 
        The above are used to obtain the acceleration and velocity based site coefficients Fa and Fv 
        Foundation Rotation of 0.00 Degrees 
        Flange Weight 180 lbs (unfactored) 2 @ 139.0 ft 
        Elevation of structure base above surrounding terrain = 1.00 ft 
 
 
 Load     Mounting      Load         Load      Orientation                                                                           
Number     Height      Height    Eccentricity  in XY Plane      Force-X       Force-Y       Force-Z         EPA                      
                                                (Degrees)         (lbs)         (lbs)         (lbs)        (ft^2)                    
 
  1          149.00      150.00          0.00        50.00               0             0            60          2.00     1-2 ft lightn 
 
  2          144.00      144.00          0.00        50.00               0             0          8400        250.00     1-250 sq ft E 
 
  3          134.00      134.00          0.00        50.00               0             0          5400        200.00     1-200 sq ft E 
 
  4          124.00      124.00          0.00        50.00               0             0          5400        200.00     1-200 sq ft E 
 
  5          114.00      114.00          0.00        50.00               0             0          5400        150.00     1-150 sq ft E 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
                                                      *** INPUT LOADS *** 
 
     Design Code     TIA-222-H 
     Loading Case    Seismic 2 (0.9 D - 1.0 Ev + 1.0 Eh) 
        Seismic analysis following the Equivalent Lateral Force Procedure 
        Risk Category: II 
        Site Class: D 
        Response Acceleration at short periods: 0.12 
        Response Acceleration at one second:    0.04 
        The above are used to obtain the acceleration and velocity based site coefficients Fa and Fv 
        Foundation Rotation of 0.00 Degrees 
        Flange Weight 180 lbs (unfactored) 2 @ 139.0 ft 
        Elevation of structure base above surrounding terrain = 1.00 ft 
 
 
 Load     Mounting      Load         Load      Orientation                                                                           
Number     Height      Height    Eccentricity  in XY Plane      Force-X       Force-Y       Force-Z         EPA                      
                                                (Degrees)         (lbs)         (lbs)         (lbs)        (ft^2)                    
 
  1          149.00      150.00          0.00        50.00               0             0            45          2.00     1-2 ft lightn 
 
  2          144.00      144.00          0.00        50.00               0             0          6300        250.00     1-250 sq ft E 
 
  3          134.00      134.00          0.00        50.00               0             0          4050        200.00     1-200 sq ft E 
 
  4          124.00      124.00          0.00        50.00               0             0          4050        200.00     1-200 sq ft E 
 
  5          114.00      114.00          0.00        50.00               0             0          4050        150.00     1-150 sq ft E 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Equivalent Lateral Force Values for Pole 
 
W   = 44,051 lbs 
Cs  = 0.03 
Vs  = 1,322 lbs 
Sds = 0.13 
Ev  = 1,128 lbs 
Fa  = 1.60 
Fv  = 2.40 
k   = 2.00 
f1  = 0.31 Hz 
 
  Distance                                                  Load         Lateral    
From Fixity   Weight                                    Distribution  Seismic Force 
     H          Wx          H^k          H^k * Wx          Factor           Fx      
    (ft)      (lbs)                                                       (lbs)     
     149.00         50   22,201.00           1,110,050        0.0024              3 
     146.50        147   21,462.25           3,151,849        0.0067              9 
     144.00      7,000   20,736.00         145,152,000        0.3107            411 
     143.67         21   20,640.11             429,913        0.0009              1 
     143.33          2   20,544.44              41,089        0.0001              0 
     141.17        143   19,928.03           2,840,692        0.0061              8 
     139.00        359   19,321.00           6,936,239        0.0148             20 
     138.63         43   19,216.89             822,922        0.0018              2 
     138.25          2   19,113.06              38,226        0.0001              0 
     136.13        254   18,530.02           4,713,395        0.0101             13 
     134.00      4,500   17,956.00          80,802,000        0.1729            229 
     133.00        127   17,689.00           2,239,165        0.0048              6 
     132.00          4   17,424.00              69,696        0.0001              0 
     130.50        198   17,030.25           3,374,345        0.0072             10 
     127.38        226   16,224.39           3,664,052        0.0078             10 
     125.75          4   15,813.06              63,252        0.0001              0 
     124.88        126   15,593.77           1,971,405        0.0042              6 
     124.00      4,500   15,376.00          69,192,000        0.1481            196 
     121.75        341   14,823.06           5,048,371        0.0108             14 
     119.50          2   14,280.25              28,561        0.0001              0 
     119.25         39   14,220.56             557,709        0.0012              2 
     116.50        407   13,572.25           5,528,372        0.0118             16 
     114.00      4,500   12,996.00          58,482,000        0.1252            165 
     113.63         63   12,910.64             819,494        0.0018              2 
     113.25          4   12,825.56              51,302        0.0001              0 
     111.13        371   12,348.77           4,586,208        0.0098             13 
     108.50         90   11,772.25           1,062,764        0.0023              3 
     108.00          2   11,664.00              23,328        0.0001              0 
     106.00        372   11,236.00           4,181,167        0.0089             12 
     103.00        193   10,609.00           2,044,032        0.0044              6 
     102.00          3   10,404.00              31,212        0.0001              0 
     100.50        297   10,100.25           3,002,451        0.0064              8 
      97.88        229    9,579.52           2,198,058        0.0047              6 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Equivalent Lateral Force Values for Pole 
 
  Distance                                                  Load         Lateral    
From Fixity   Weight                                    Distribution  Seismic Force 
     H          Wx          H^k          H^k * Wx          Factor           Fx      
    (ft)      (lbs)                                                       (lbs)     
      96.75          3    9,360.56              28,082        0.0001              0 
      95.88        182    9,192.02           1,675,880        0.0036              5 
      94.50        230    8,930.25           2,051,142        0.0044              6 
      92.38        763    8,533.14           6,512,578        0.0139             18 
      90.75          2    8,235.56              16,471        0.0000              0 
      90.50        120    8,190.25             980,279        0.0021              3 
      89.63        163    8,032.64           1,309,634        0.0028              4 
      87.08        513    7,583.51           3,889,304        0.0083             11 
      85.17          2    7,253.36              14,507        0.0000              0 
      84.58        160    7,154.34           1,144,293        0.0024              3 
      82.73        355    6,844.12           2,427,455        0.0052              7 
      80.19        363    6,430.04           2,335,491        0.0050              7 
      78.92          4    6,227.84              24,911        0.0001              0 
      76.46        727    5,845.88           4,249,062        0.0091             12 
      73.33        203    5,377.78           1,089,636        0.0023              3 
      72.67          2    5,280.44              10,561        0.0000              0 
      70.83        569    5,017.36           2,856,463        0.0061              8 
      67.71        412    4,584.42           1,887,766        0.0040              5 
      66.42          2    4,411.17               8,822        0.0000              0 
      65.21        393    4,252.13           1,671,926        0.0036              5 
      62.71        429    3,932.34           1,686,384        0.0036              5 
      61.42          2    3,772.01               7,544        0.0000              0 
      60.21        409    3,625.04           1,483,252        0.0032              4 
      57.08        665    3,258.51           2,166,444        0.0046              6 
      55.17          2    3,043.36               6,087        0.0000              0 
      54.58        206    2,979.34             614,349        0.0013              2 
      52.50        538    2,756.25           1,484,232        0.0032              4 
      49.96        756    2,495.84           1,885,806        0.0040              5 
      48.92          2    2,392.84               4,786        0.0000              0 
      46.79      1,577    2,189.46           3,452,693        0.0074             10 
      44.33        125    1,965.44             245,360        0.0005              1 
      43.63        141    1,903.14             268,616        0.0006              1 
      43.25          2    1,870.56               3,741        0.0000              0 
      41.13        814    1,691.27           1,376,447        0.0029              4 
      38.00        391    1,444.00             564,968        0.0012              2 
      37.00          3    1,369.00               4,107        0.0000              0 
      35.50        597    1,260.25             752,105        0.0016              2 
      32.38        660    1,048.14             691,717        0.0015              2 
      30.75          3      945.56               2,837        0.0000              0 
      29.88        361      892.52             322,321        0.0007              1 
      26.75        947      715.56             677,800        0.0015              2 
      24.50          2      600.25               1,201        0.0000              0 
      24.25        107      588.06              62,864        0.0001              0 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Equivalent Lateral Force Values for Pole 
 
  Distance                                                  Load         Lateral    
From Fixity   Weight                                    Distribution  Seismic Force 
     H          Wx          H^k          H^k * Wx          Factor           Fx      
    (ft)      (lbs)                                                       (lbs)     
      21.50      1,087      462.25             502,544        0.0011              1 
      18.63        166      346.89              57,558        0.0001              0 
      18.25          2      333.06                 666        0.0000              0 
      16.13        954      260.02             248,129        0.0005              1 
      13.00        457      169.00              77,290        0.0002              0 
      12.00          2      144.00                 288        0.0000              0 
      10.50        696      110.25              76,725        0.0002              0 
       6.50      1,186       42.25              50,121        0.0001              0 
       2.00        973        4.00               3,891        0.0000              0 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
 
 
                                                 ***   Properties  *** 
 
                 Distance    Diameter                                                                
                   From       Across       Wall         D/t         w/t      Moments of              
  Connection       Base       Flats     Thickness     Across      Across       Inertia       Area    
   Locations       (ft)        (in)        (in)       Flats        Flats       (in^4)       (in^2)   
 
Top of Sect 4       149.00      14.000      0.1875       74.67        11.40           198         8.22 
                    144.00      15.632      0.1875       83.37        12.94           277         9.19 
                    143.33      15.849      0.1875       84.53        13.14           289         9.32 
                    139.00      17.263      0.1875       92.07        14.47           374        10.16 
 
Top of Sect 3       139.00      17.263      0.3125       55.24         7.98           610        16.81 
                    138.25      17.508      0.3125       56.03         8.12           637        17.06 
                    134.00      18.895      0.3125       60.46         8.90           804        18.43 
                    132.00      19.548      0.3125       62.55         9.27           892        19.08 
                    129.00      20.527      0.3125       65.69         9.82          1035        20.05 
                    125.75      21.587      0.3125       69.08        10.42          1206        21.10 
                    124.00      22.159      0.3125       70.91        10.74          1306        21.67 
                    119.50      23.627      0.3125       75.61        11.57          1588        23.12 
                    119.00      23.790      0.3125       76.13        11.66          1621        23.29 
                    114.00      25.422      0.3125       81.35        12.58          1983        24.90 
                    113.25      25.667      0.3125       82.13        12.72          2042        25.15 
                    109.00      27.054      0.3125       86.57        13.50          2395        26.52 
                    108.00      27.380      0.3125       87.62        13.69          2484        26.85 
                    104.00      28.685      0.3125       91.79        14.42          2861        28.14 
                    102.00      29.338      0.3125       93.88        14.79          3063        28.79 
                     99.00      30.317      0.3125       97.01        15.34          3384        29.76 
                     96.75      31.051      0.3125       99.36        15.76          3638        30.49 
                     95.00      31.622      0.3125      101.19        16.08          3845        31.05 
 
Top of Sect 2        95.00      30.997      0.3750       82.66        12.81          4317        36.45 
                     94.00      31.324      0.3750       83.53        12.97          4456        36.84 
                     90.75      32.384      0.3750       86.36        13.46          4930        38.10 
Base of Sect 3       90.25      32.548      0.3750       86.79        13.54          5006        38.29 
                     89.00      32.956      0.3750       87.88        13.73          5199        38.78 
                     85.17      34.207      0.3750       91.22        14.32          5821        40.27 
                     84.00      34.587      0.3750       92.23        14.50          6020        40.72 
                     81.46      35.417      0.3750       94.44        14.89          6468        41.71 
                     78.92      36.246      0.3750       96.66        15.28          6938        42.69 
                     74.00      37.851      0.3750      100.94        16.03          7912        44.60 
                     72.67      38.286      0.3750      102.10        16.24          8191        45.12 
                     69.00      39.482      0.3750      105.29        16.80          8991        46.55 
                     66.42      40.325      0.3750      107.53        17.20          9585        47.55 
                     64.00      41.114      0.3750      109.64        17.57         10164        48.49 
                     61.42      41.957      0.3750      111.89        17.97         10808        49.49 
                     59.00      42.746      0.3750      113.99        18.34         11435        50.43 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
 
 
                                                 ***   Properties  *** 
 
                 Distance    Diameter                                                                
                   From       Across       Wall         D/t         w/t      Moments of              
  Connection       Base       Flats     Thickness     Across      Across       Inertia       Area    
   Locations       (ft)        (in)        (in)       Flats        Flats       (in^4)       (in^2)   
                     55.17      43.997      0.3750      117.32        18.92         12478        51.92 
                     54.00      44.378      0.3750      118.34        19.10         12807        52.37 
                     51.00      45.357      0.3750      120.95        19.56         13681        53.54 
 
Top of Sect 1        51.00      44.607      0.3750      118.95        19.21         13008        52.64 
                     48.92      45.286      0.3750      120.76        19.53         13617        53.45 
Base of Sect 2       44.67      46.673      0.3750      124.46        20.18         14918        55.10 
                     44.00      46.891      0.3750      125.04        20.29         15130        55.36 
                     43.25      47.136      0.3750      125.70        20.40         15370        55.65 
                     39.00      48.523      0.3750      129.39        21.05         16778        57.31 
                     37.00      49.175      0.3750      131.13        21.36         17470        58.08 
                     34.00      50.154      0.3750      133.74        21.82         18542        59.25 
                     30.75      51.215      0.3750      136.57        22.32         19753        60.51 
                     29.00      51.786      0.3750      138.10        22.59         20426        61.19 
                     24.50      53.255      0.3750      142.01        23.28         22227        62.94 
                     24.00      53.418      0.3750      142.45        23.35         22433        63.13 
                     19.00      55.049      0.3750      146.80        24.12         24568        65.07 
                     18.25      55.294      0.3750      147.45        24.24         24900        65.37 
                     14.00      56.681      0.3750      151.15        24.89         26834        67.02 
                     12.00      57.334      0.3750      152.89        25.20         27778        67.79 
                      9.00      58.313      0.3750      155.50        25.66         29235        68.96 
                      4.00      59.945      0.3750      159.85        26.42         31775        70.90 
Pt of Fixity          0.00      61.250      0.3750      163.33        27.04         33910        72.45 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Forces and Moments for Pole in the Local Element Coordinate System 
 
 
Loading Case WIND                                           
Dist. From                            Resultant                   Shear        Shear      Resultant               
   Base         Mx           My         Mx & My      Torsion      X-Dir.       Y-Dir.       Shear        Axial    
   (ft)     (in-kips)    (in-kips)    (in-kips)    (in-kips)      (lbs)        (lbs)        (lbs)        (lbs)    
 
    149.00           1           -1            1            0           63           75           98           43 
    144.00           9           -8           12            0          162          193          252          216 
    144.00           9           -8           12            0         8118         9674        12629         6477 
    143.33          86          -73          113            0         8132         9691        12651         6502 
    143.33          86          -73          113            0         8136         9696        12658         6517 
    139.00         594         -498          775            0         8236         9815        12813         6685 
 
    139.00         594         -498          775            0         8280         9867        12881         7127 
    138.25         683         -573          891            0         8300         9892        12913         7178 
    138.25         683         -573          891            0         8303         9895        12917         7199 
    134.00        1191         -999         1555            0         8426        10042        13109         7499 
    134.00        1191         -999         1555            0        14526        17311        22598        11329 
    132.00        1607        -1349         2098            0        14588        17385        22695        11479 
    132.00        1607        -1349         2098            0        14584        17380        22688        11536 
    129.00        2235        -1876         2918            0        14654        17464        22798        11854 
    125.75        2919        -2449         3810            0        14766        17597        22972        12121 
    125.75        2919        -2449         3810            0        14755        17585        22955        12195 
    124.00        3289        -2760         4293            0        14818        17660        23053        12345 
    124.00        3289        -2760         4293            0        20770        24753        32313        16400 
    119.50        4631        -3886         6045            0        20940        24955        32577        16803 
    119.50        4631        -3886         6045            0        20909        24919        32529        16925 
    119.00        4781        -4011         6241            0        20879        24883        32482        17119 
    114.00        6281        -5270         8199            0        21082        25124        32797        17602 
    114.00        6281        -5270         8199            0        25551        30450        39750        22165 
    113.25        6555        -5500         8557            0        25582        30488        39799        22240 
    113.25        6555        -5500         8557            0        25534        30430        39723        22418 
    109.00        8113        -6807        10590            0        25648        30566        39901        23048 
    108.00        8480        -7115        11069            0        25692        30619        39970        23155 
    108.00        8480        -7115        11069            0        25634        30550        39880        23340 
    104.00        9951        -8350        12991            0        25731        30664        40030        24008 
    102.00       10689        -8969        13953            0        25824        30776        40176        24237 
    102.00       10689        -8969        13953            0        25763        30703        40080        24427 
     99.00       11797        -9899        15400            0        25828        30781        40181        24980 
     96.75       12630       -10598        16487            0        25938        30912        40353        25253 
     96.75       12630       -10598        16487            0        25892        30857        40281        25405 
     95.00       13279       -11142        17334            0        25980        30961        40417        25622 
 
     95.00       13279       -11142        17334            0        25939        30913        40354        25722 
     94.00       13650       -11454        17819            0        25942        30916        40358        26137 
     90.75       14861       -12470        19399            0        26143        31155        40671        27047 
     90.75       14861       -12470        19399            0        26099        31103        40602        27173 
     90.25       15047       -12626        19643            0        26105        31111        40612        27373 
  



 

16 

 
     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Forces and Moments for Pole in the Local Element Coordinate System 
 
 
Loading Case WIND                                           
Dist. From                            Resultant                   Shear        Shear      Resultant               
   Base         Mx           My         Mx & My      Torsion      X-Dir.       Y-Dir.       Shear        Axial    
   (ft)     (in-kips)    (in-kips)    (in-kips)    (in-kips)      (lbs)        (lbs)        (lbs)        (lbs)    
 
     89.00       15515       -13018        20253            0        26099        31103        40602        27733 
     85.17       16951       -14224        22128            0        26304        31348        40922        28345 
     85.17       16951       -14224        22128            0        26241        31273        40824        28508 
     84.00       17389       -14591        22700            0        26251        31285        40840        28817 
     81.46       18346       -15394        23949            0        26318        31365        40944        29400 
     78.92       19305       -16199        25201            0        26461        31535        41165        29835 
     78.92       19305       -16199        25201            0        26370        31427        41025        30065 
     74.00       21169       -17763        27635            0        26560        31653        41320        31124 
     72.67       21677       -18189        28297            0        26637        31745        41440        31366 
     72.67       21677       -18189        28297            0        26575        31670        41343        31514 
     69.00       23076       -19363        30123            0        26699        31819        41537        32376 
     66.42       24065       -20193        31415            0        26853        32002        41776        32869 
     66.42       24065       -20193        31415            0        26790        31927        41678        33012 
     64.00       24993       -20972        32627            0        26863        32014        41792        33621 
     61.42       25989       -21807        33926            0        27019        32200        42034        34135 
     61.42       25989       -21807        33926            0        26956        32124        41935        34273 
     59.00       26923       -22591        35145            0        27014        32194        42026        34929 
     55.17       28410       -23839        37087            0        27248        32473        42390        35725 
     55.17       28410       -23839        37087            0        27184        32397        42291        35859 
     54.00       28864       -24220        37680            0        27197        32413        42312        36212 
     51.00       30035       -25203        39208            0        27382        32632        42599        36858 
 
     51.00       30035       -25203        39208            0        27309        32545        42485        36989 
     48.92       30851       -25887        40273            0        27451        32715        42707        37895 
     48.92       30851       -25887        40273            0        27366        32613        42573        38060 
     44.67       32523       -27290        42456            0        27580        32869        42907        40077 
     44.00       32786       -27511        42799            0        27599        32891        42937        40262 
     43.25       33082       -27759        43186            0        27645        32946        43008        40431 
     43.25       33082       -27759        43186            0        27579        32867        42905        40556 
     39.00       34766       -29173        45384            0        27742        33062        43159        41684 
     37.00       35562       -29840        46422            0        27863        33206        43348        42154 
     37.00       35562       -29840        46422            0        27801        33132        43251        42275 
     34.00       36758       -30844        47985            0        27890        33238        43389        43136 
     30.75       38059       -31935        49683            0        28085        33470        43692        43928 
     30.75       38059       -31935        49683            0        28022        33396        43595        44045 
     29.00       38762       -32525        50600            0        28036        33412        43617        44616 
     24.50       40575       -34046        52966            0        28302        33729        44031        45753 
     24.50       40575       -34046        52966            0        28235        33650        43927        45865 
     24.00       40777       -34216        53230            0        28186        33591        43850        46110 
     19.00       42802       -35915        55875            0        28391        33835        44169        47536 
     18.25       43107       -36171        56272            0        28434        33886        44235        47735 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Forces and Moments for Pole in the Local Element Coordinate System 
 
 
Loading Case WIND                                           
Dist. From                            Resultant                   Shear        Shear      Resultant               
   Base         Mx           My         Mx & My      Torsion      X-Dir.       Y-Dir.       Shear        Axial    
   (ft)     (in-kips)    (in-kips)    (in-kips)    (in-kips)      (lbs)        (lbs)        (lbs)        (lbs)    
 
     18.25       43107       -36171        56272            0        28369        33809        44135        47839 
     14.00       44839       -37624        58533            0        28516        33984        44363        49110 
     12.00       45656       -38310        59599            0        28625        34114        44533        49659 
     12.00       45656       -38310        59599            0        28561        34038        44433        49760 
      9.00       46885       -39341        61204            0        28615        34102        44516        50748 
      4.00       48941       -41066        63888            0        28767        34283        44753        52340 
      0.00       50593       -42452        66044            0        28992        34552        45104        53508 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Deflections for Pole 
 
Loading Case WIND 
 
 Distance                            Defl.                            
   From      Defl.       Defl.     Resultant     Defl.                
   Base      X-Dir       Y-Dir       X & Y       Z-Dir      Rotation  
   (ft)       (in)        (in)        (in)        (in)       (deg.)   
  149.00     102.1       121.7       158.8       10.3           10    
  144.00      95.1       113.4       148.0        9.3           10    
  144.00      95.1       113.4       148.0        9.3           10    
  143.33      94.2       112.2       146.5        9.1           10    
  143.33      94.2       112.2       146.5        9.1           10    
  139.00      88.2       105.1       137.1        8.3           10    
 
  139.00      88.2       105.1       137.1        8.3           10    
  138.25      87.1       103.8       135.5        8.1           10    
  138.25      87.1       103.8       135.5        8.1           10    
  134.00      81.3        96.9       126.5        7.3           10    
  134.00      81.3        96.9       126.5        7.3           10    
  132.00      78.6        93.7       122.3        7.0           10    
  132.00      78.6        93.7       122.3        7.0           10    
  129.00      74.6        89.0       116.1        6.4         9.82    
  125.75      70.4        83.9       109.5        5.9         9.59    
  125.75      70.4        83.9       109.5        5.9         9.59    
  124.00      68.2        81.3       106.1        5.6         9.45    
  124.00      68.2        81.3       106.1        5.6         9.45    
  119.50      62.6        74.6       97.4         4.9         9.07    
  119.50      62.6        74.6       97.4         4.9         9.07    
  119.00      62.0        73.9       96.4         4.8         9.03    
  114.00      56.1        66.8       87.2         4.1         8.55    
  114.00      56.1        66.8       87.2         4.1         8.55    
  113.25      55.2        65.8       85.9         4.0         8.48    
  113.25      55.2        65.8       85.9         4.0         8.48    
  109.00      50.5        60.2       78.6         3.5         8.04    
  108.00      49.4        58.9       76.9         3.3         7.94    
  108.00      49.4        58.9       76.9         3.3         7.94    
  104.00      45.3        54.0       70.4         2.9         7.51    
  102.00      43.3        51.6       67.4         2.7         7.30    
  102.00      43.3        51.6       67.4         2.7         7.30    
   99.00      40.4        48.2       62.9         2.4         6.97    
   96.75      38.3        45.7       59.7         2.2         6.73    
   96.75      38.3        45.7       59.7         2.2         6.73    
   95.00      36.8        43.8       57.2         2.1         6.54    
 
   95.00      36.8        43.8       57.2         2.1         6.54    
   94.00      35.9        42.8       55.9         2.0         6.45    
   90.75      33.2        39.5       51.6         1.8         6.14    
   90.75      33.2        39.5       51.6         1.8         6.14    
   90.25      32.8        39.0       51.0         1.7         6.10    
   89.00      31.7        37.8       49.4         1.7         5.98    
   85.17      28.7        34.3       44.7         1.4         5.63    
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Deflections for Pole 
 
Loading Case WIND 
 
 Distance                            Defl.                            
   From      Defl.       Defl.     Resultant     Defl.                
   Base      X-Dir       Y-Dir       X & Y       Z-Dir      Rotation  
   (ft)       (in)        (in)        (in)        (in)       (deg.)   
   85.17      28.7        34.3       44.7         1.4         5.63    
   84.00      27.9        33.2       43.4         1.3         5.53    
   81.46      26.0        31.0       40.5         1.2         5.30    
   78.92      24.2        28.9       37.7         1.1         5.08    
   78.92      24.2        28.9       37.7         1.1         5.08    
   74.00      21.0        25.1       32.7         0.9         4.67    
   72.67      20.2        24.1       31.4         0.8         4.56    
   72.67      20.2        24.1       31.4         0.8         4.56    
   69.00      18.0        21.5       28.0         0.7         4.26    
   66.42      16.6        19.8       25.8         0.6         4.06    
   66.42      16.6        19.8       25.8         0.6         4.06    
   64.00      15.3        18.2       23.8         0.5         3.87    
   61.42      14.0        16.7       21.7         0.5         3.68    
   61.42      14.0        16.7       21.7         0.5         3.68    
   59.00      12.8        15.3       19.9         0.4         3.50    
   55.17      11.1        13.2       17.2         0.3         3.22    
   55.17      11.1        13.2       17.2         0.3         3.22    
   54.00      10.6        12.6       16.5         0.3         3.14    
   51.00       9.4        11.1       14.5         0.3         2.94    
 
   51.00       9.4        11.1       14.5         0.3         2.94    
   48.92       8.5        10.2       13.3         0.2         2.79    
   48.92       8.5        10.2       13.3         0.2         2.79    
   44.67       7.0         8.4       10.9         0.2         2.50    
   44.00       6.8         8.1       10.6         0.2         2.45    
   43.25       6.6         7.8       10.2         0.2         2.40    
   43.25       6.6         7.8       10.2         0.2         2.40    
   39.00       5.3         6.3        8.2         0.1         2.12    
   37.00       4.7         5.6        7.3         0.1         2.00    
   37.00       4.7         5.6        7.3         0.1         2.00    
   34.00       4.0         4.7        6.1         0.1         1.81    
   30.75       3.2         3.8        5.0         0.1         1.61    
   30.75       3.2         3.8        5.0         0.1         1.61    
   29.00       2.8         3.4        4.4         0.0         1.51    
   24.50       2.0         2.4        3.1         0.0         1.25    
   24.50       2.0         2.4        3.1         0.0         1.25    
   24.00       1.9         2.3        3.0         0.0         1.22    
   19.00       1.2         1.4        1.8         0.0         0.95    
   18.25       1.1         1.3        1.7         0.0         0.91    
   18.25       1.1         1.3        1.7         0.0         0.91    
   14.00       0.6         0.8        1.0         0.0         0.68    
   12.00       0.5         0.6        0.7         0.0         0.58    
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Deflections for Pole 
 
Loading Case WIND 
 
 Distance                            Defl.                            
   From      Defl.       Defl.     Resultant     Defl.                
   Base      X-Dir       Y-Dir       X & Y       Z-Dir      Rotation  
   (ft)       (in)        (in)        (in)        (in)       (deg.)   
   12.00       0.5         0.6        0.7         0.0         0.58    
    9.00       0.3         0.3        0.4         0.0         0.43    
    4.00       0.1         0.1        0.1         0.0         0.19    
    0.00       0.0         0.0        0.0         0.0         0.00    
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Stresses for Pole 
 
Loading Case WIND 
 
Distance   Nominal     Nominal     Nominal     Nominal      Axial       Flexural      Shear       Torsion      Combined  
  From     Axial      Flexural     Shear     Torsional   Interaction  Interaction  Interaction  Interaction    Stress    
  Base    Strength    Strength    Strength    Strength       Term         Term         Term         Term     Interaction 
  (ft)     (lbs)     (in-kips)     (lbs)     (in-kips)                                                                   
  149.00    534,291       2,300     160,287       2,204         0.00         0.00         0.00         0.00         0.01 
  144.00    597,409       2,880     179,223       2,756         0.01         0.00         0.08         0.00         0.02 
  143.33    605,824       2,962     181,747       2,834         0.01         0.04         0.08         0.00         0.06 
  139.00    660,526       3,525     198,158       3,369         0.01         0.24         0.07         0.00         0.26 
 
  139.00  1,092,818       5,747     327,846       5,533         0.01         0.15         0.04         0.00         0.16 
  138.25  1,108,598       5,916     332,579       5,694         0.01         0.17         0.04         0.00         0.18 
  134.00  1,198,014       6,917     359,404       6,649         0.01         0.25         0.07         0.00         0.27 
  132.00  1,240,092       7,416     372,028       7,125         0.01         0.31         0.07         0.00         0.33 
  129.00  1,303,210       8,196     390,963       7,868         0.01         0.40         0.06         0.00         0.41 
  125.75  1,371,587       9,086     411,476       8,716         0.01         0.47         0.06         0.00         0.48 
  124.00  1,408,406       9,584     422,522       9,190         0.01         0.50         0.08         0.00         0.52 
  119.50  1,503,082      10,925     450,924      10,467         0.01         0.61         0.08         0.00         0.63 
  119.00  1,513,601      11,080     454,080      10,614         0.01         0.63         0.08         0.00         0.64 
  114.00  1,618,797      12,684     485,639      12,141         0.02         0.72         0.09         0.00         0.74 
  113.25  1,634,576      12,934     490,373      12,379         0.02         0.74         0.09         0.00         0.76 
  109.00  1,723,993      14,397     517,198      13,770         0.01         0.82         0.09         0.00         0.84 
  108.00  1,745,032      14,752     523,510      14,108         0.01         0.83         0.08         0.00         0.86 
  104.00  1,829,188      16,218     548,756      15,502         0.01         0.89         0.08         0.00         0.91 
  102.00  1,871,267      16,977     561,380      16,223         0.01         0.91         0.08         0.00         0.93 
   99.00  1,934,384      18,148     580,315      17,336         0.01         0.94         0.08         0.00         0.96 
   96.75  1,981,722      19,051     594,517      18,195         0.01         0.96         0.08         0.00         0.98 
   95.00  2,018,541      19,755     605,562      18,877         0.01         0.97         0.07         0.00         0.99 
 
   95.00  2,369,061      22,643     710,718      21,669         0.01         0.85         0.06         0.00         0.87 
   94.00  2,394,308      23,131     718,292      22,133         0.01         0.86         0.06         0.00         0.87 
   90.75  2,476,361      24,753     742,908      23,676         0.01         0.87         0.06         0.00         0.89 
   90.25  2,488,984      25,007     746,695      23,918         0.01         0.87         0.06         0.00         0.89 
   89.00  2,520,543      25,649     756,163      24,528         0.01         0.88         0.06         0.00         0.89 
   85.17  2,617,323      27,668     785,197      26,448         0.01         0.89         0.06         0.00         0.90 
   84.00  2,646,778      28,298     794,033      27,047         0.01         0.89         0.06         0.00         0.91 
   81.46  2,710,947      29,694     813,284      28,374         0.01         0.90         0.06         0.00         0.91 
   78.92  2,775,117      31,124     832,535      29,733         0.01         0.90         0.05         0.00         0.91 
   74.00  2,899,248      33,982     869,774      32,453         0.01         0.90         0.05         0.00         0.92 
   72.67  2,932,910      34,678     879,873      33,211         0.01         0.91         0.05         0.00         0.92 
   69.00  3,025,483      36,616     907,645      35,340         0.01         0.91         0.05         0.00         0.93 
   66.42  3,090,704      38,001     927,211      36,880         0.01         0.92         0.05         0.00         0.93 
   64.00  3,151,717      39,311     945,515      38,351         0.01         0.92         0.05         0.00         0.94 
   61.42  3,216,939      40,726     965,082      39,955         0.01         0.93         0.05         0.00         0.94 
   59.00  3,277,952      42,063     983,386      41,485         0.01         0.93         0.05         0.00         0.94 
   55.17  3,374,732      44,208   1,012,420      43,970         0.01         0.93         0.05         0.00         0.95 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Stresses for Pole 
 
Loading Case WIND 
 
Distance   Nominal     Nominal     Nominal     Nominal      Axial       Flexural      Shear       Torsion      Combined  
  From     Axial      Flexural     Shear     Torsional   Interaction  Interaction  Interaction  Interaction    Stress    
  Base    Strength    Strength    Strength    Strength       Term         Term         Term         Term     Interaction 
  (ft)     (lbs)     (in-kips)     (lbs)     (in-kips)                                                                   
   54.00  3,404,187      44,867   1,021,256      44,741         0.01         0.93         0.05         0.00         0.95 
   51.00  3,479,928      46,572   1,043,978      46,754         0.01         0.94         0.05         0.00         0.95 
 
   51.00  3,421,905      45,264   1,026,572      45,208         0.01         0.96         0.05         0.00         0.98 
   48.92  3,474,503      46,450   1,042,351      46,609         0.01         0.96         0.05         0.00         0.98 
   44.67  3,581,803      48,892   1,074,541      49,532         0.01         0.96         0.04         0.00         0.98 
   44.00  3,598,634      49,278   1,079,590      49,998         0.01         0.97         0.04         0.00         0.98 
   43.25  3,617,569      49,713   1,085,271      50,526         0.01         0.97         0.04         0.00         0.98 
   39.00  3,724,869      52,195   1,117,461      53,568         0.01         0.97         0.04         0.00         0.98 
   37.00  3,775,363      53,373   1,132,609      55,030         0.01         0.97         0.04         0.00         0.98 
   34.00  3,851,104      55,150   1,155,331      57,260         0.01         0.97         0.04         0.00         0.98 
   30.75  3,933,156      57,089   1,179,947      59,726         0.01         0.97         0.04         0.00         0.98 
   29.00  3,977,339      58,138   1,193,202      61,075         0.01         0.97         0.04         0.00         0.98 
   24.50  4,090,950      60,851   1,227,285      64,614         0.01         0.97         0.04         0.00         0.98 
   24.00  4,103,574      61,154   1,231,072      65,014         0.01         0.97         0.04         0.00         0.98 
   19.00  4,229,808      64,195   1,268,943      69,075         0.01         0.97         0.04         0.00         0.98 
   18.25  4,248,744      64,653   1,274,623      69,695         0.01         0.97         0.04         0.00         0.98 
   14.00  4,356,043      67,256   1,306,813      73,260         0.01         0.97         0.04         0.00         0.98 
   12.00  4,406,537      68,485   1,321,961      74,968         0.01         0.97         0.04         0.00         0.98 
    9.00  4,482,278      70,332   1,344,683      77,567         0.01         0.97         0.04         0.00         0.98 
    4.00  4,608,513      73,420   1,382,554      81,998         0.01         0.97         0.04         0.00         0.98 
    0.00  4,709,501      75,897   1,412,850      85,631         0.01         0.97         0.04         0.00         0.98 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Forces and Moments for Pole in the Local Element Coordinate System 
 
 
Loading Case ICE + WIND                                     
Dist. From                            Resultant                   Shear        Shear      Resultant               
   Base         Mx           My         Mx & My      Torsion      X-Dir.       Y-Dir.       Shear        Axial    
   (ft)     (in-kips)    (in-kips)    (in-kips)    (in-kips)      (lbs)        (lbs)        (lbs)        (lbs)    
 
    149.00           0            0            0            0           19           23           29          119 
    144.00           3           -3            4            0           57           68           89          398 
    144.00           3           -3            4            0         2467         2941         3839        17024 
    143.33          27          -22           35            0         2473         2947         3847        17063 
    143.33          27          -22           35            0         2469         2942         3841        17067 
    139.00         181         -152          236            0         2505         2986         3898        17338 
 
    139.00         181         -152          236            0         2515         2997         3913        17770 
    138.25         208         -174          271            0         2522         3006         3924        17840 
    138.25         208         -174          271            0         2517         2999         3915        17844 
    134.00         362         -304          472            0         2559         3050         3981        18256 
    134.00         362         -304          472            0         4353         5188         6772        28930 
    132.00         487         -408          635            0         4374         5213         6805        29135 
    132.00         487         -408          635            0         4360         5196         6783        29145 
    129.00         675         -566          881            0         4372         5210         6801        29473 
    125.75         879         -737         1147            0         4408         5254         6858        29838 
    125.75         879         -737         1147            0         4390         5232         6830        29849 
    124.00         989         -830         1291            0         4410         5256         6861        30054 
    124.00         989         -830         1291            0         6135         7311         9544        40748 
    119.50        1385        -1162         1808            0         6188         7375         9627        41298 
    119.50        1385        -1162         1808            0         6159         7339         9581        41311 
    119.00        1429        -1199         1866            0         6129         7304         9534        41387 
    114.00        1870        -1569         2441            0         6191         7378         9631        42044 
    114.00        1870        -1569         2441            0         7500         8939        11668        52778 
    113.25        1950        -1636         2546            0         7510         8950        11683        52880 
    113.25        1950        -1636         2546            0         7465         8897        11614        52901 
    109.00        2406        -2019         3140            0         7472         8905        11624        53515 
    108.00        2513        -2108         3280            0         7485         8920        11644        53661 
    108.00        2513        -2108         3280            0         7438         8864        11571        53679 
    104.00        2940        -2467         3837            0         7433         8858        11564        54298 
    102.00        3152        -2645         4115            0         7460         8890        11606        54607 
    102.00        3152        -2645         4115            0         7411         8833        11530        54627 
     99.00        3471        -2913         4532            0         7401         8820        11514        55122 
     96.75        3710        -3113         4843            0         7432         8857        11562        55491 
     96.75        3710        -3113         4843            0         7393         8810        11501        55507 
     95.00        3895        -3269         5085            0         7417         8840        11539        55800 
 
     95.00        3895        -3269         5085            0         7391         8809        11499        55808 
     94.00        4001        -3357         5223            0         7372         8786        11469        56173 
     90.75        4345        -3646         5672            0         7431         8855        11560        57346 
     90.75        4345        -3646         5672            0         7397         8816        11508        57359 
     90.25        4398        -3690         5741            0         7391         8808        11498        57547 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Forces and Moments for Pole in the Local Element Coordinate System 
 
 
Loading Case ICE + WIND                                     
Dist. From                            Resultant                   Shear        Shear      Resultant               
   Base         Mx           My         Mx & My      Torsion      X-Dir.       Y-Dir.       Shear        Axial    
   (ft)     (in-kips)    (in-kips)    (in-kips)    (in-kips)      (lbs)        (lbs)        (lbs)        (lbs)    
 
     89.00        4530        -3801         5914            0         7365         8778        11458        57812 
     85.17        4936        -4142         6443            0         7422         8845        11546        58599 
     85.17        4936        -4142         6443            0         7378         8793        11478        58615 
     84.00        5059        -4245         6604            0         7364         8776        11456        58870 
     81.46        5327        -4470         6954            0         7358         8769        11447        59426 
     78.92        5595        -4695         7304            0         7396         8815        11507        59983 
     78.92        5595        -4695         7304            0         7334         8741        11410        60006 
     74.00        6114        -5130         7981            0         7357         8767        11445        61134 
     72.67        6254        -5248         8164            0         7377         8792        11477        61444 
     72.67        6254        -5248         8164            0         7337         8744        11414        61458 
     69.00        6640        -5572         8668            0         7343         8751        11423        62343 
     66.42        6912        -5800         9023            0         7382         8798        11485        62972 
     66.42        6912        -5800         9023            0         7343         8751        11423        62985 
     64.00        7167        -6014         9356            0         7341         8749        11421        63596 
     61.42        7439        -6242         9711            0         7381         8796        11483        64250 
     61.42        7439        -6242         9711            0         7342         8750        11423        64263 
     59.00        7693        -6455        10043            0         7333         8739        11408        64899 
     55.17        8097        -6794        10570            0         7392         8809        11500        65911 
     55.17        8097        -6794        10570            0         7354         8765        11442        65924 
     54.00        8220        -6897        10730            0         7342         8750        11422        66245 
     51.00        8536        -7162        11142            0         7388         8805        11494        67063 
 
     51.00        8536        -7162        11142            0         7351         8760        11435        67074 
     48.92        8755        -7346        11429            0         7388         8805        11493        68220 
     48.92        8755        -7346        11429            0         7340         8748        11419        68235 
     44.67        9204        -7723        12014            0         7378         8792        11478        70634 
     44.00        9274        -7782        12106            0         7377         8792        11477        70826 
     43.25        9353        -7848        12210            0         7388         8805        11494        71040 
     43.25        9353        -7848        12210            0         7351         8761        11437        71051 
     39.00        9802        -8225        12796            0         7369         8782        11464        72293 
     37.00       10013        -8402        13071            0         7399         8818        11511        72883 
     37.00       10013        -8402        13071            0         7363         8775        11455        72896 
     34.00       10330        -8668        13485            0         7363         8775        11455        73806 
     30.75       10673        -8956        13933            0         7411         8832        11529        74799 
     30.75       10673        -8956        13933            0         7375         8790        11474        74811 
     29.00       10858        -9111        14174            0         7358         8769        11447        75363 
     24.50       11334        -9510        14795            0         7422         8846        11547        76782 
     24.50       11334        -9510        14795            0         7388         8805        11493        76793 
     24.00       11387        -9555        14864            0         7358         8769        11448        76961 
     19.00       11915        -9998        15554            0         7389         8806        11496        78592 
     18.25       11995       -10065        15658            0         7399         8818        11511        78839 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Forces and Moments for Pole in the Local Element Coordinate System 
 
 
Loading Case ICE + WIND                                     
Dist. From                            Resultant                   Shear        Shear      Resultant               
   Base         Mx           My         Mx & My      Torsion      X-Dir.       Y-Dir.       Shear        Axial    
   (ft)     (in-kips)    (in-kips)    (in-kips)    (in-kips)      (lbs)        (lbs)        (lbs)        (lbs)    
 
     18.25       11995       -10065        15658            0         7367         8780        11461        78849 
     14.00       12444       -10442        16245            0         7383         8798        11485        80274 
     12.00       12656       -10619        16521            0         7409         8829        11526        80950 
     12.00       12656       -10619        16521            0         7377         8791        11476        80959 
      9.00       12973       -10886        16935            0         7366         8778        11459        81994 
      4.00       13502       -11329        17626            0         7375         8790        11474        83737 
      0.00       13925       -11685        18178            0         7428         8852        11556        85128 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Deflections for Pole 
 
Loading Case ICE + WIND 
 
 Distance                            Defl.                            
   From      Defl.       Defl.     Resultant     Defl.                
   Base      X-Dir       Y-Dir       X & Y       Z-Dir      Rotation  
   (ft)       (in)        (in)        (in)        (in)       (deg.)   
  149.00      29.3        34.9       45.5         0.9         3.03    
  144.00      27.2        32.4       42.4         0.8         3.03    
  144.00      27.2        32.4       42.4         0.8         3.03    
  143.33      27.0        32.1       41.9         0.8         3.03    
  143.33      27.0        32.1       41.9         0.8         3.03    
  139.00      25.2        30.0       39.2         0.8         2.98    
 
  139.00      25.2        30.0       39.2         0.8         2.98    
  138.25      24.9        29.7       38.7         0.7         2.98    
  138.25      24.9        29.7       38.7         0.7         2.98    
  134.00      23.2        27.7       36.1         0.7         2.92    
  134.00      23.2        27.7       36.1         0.7         2.92    
  132.00      22.4        26.7       34.9         0.6         2.89    
  132.00      22.4        26.7       34.9         0.6         2.89    
  129.00      21.3        25.4       33.1         0.6         2.84    
  125.75      20.0        23.9       31.2         0.5         2.77    
  125.75      20.0        23.9       31.2         0.5         2.77    
  124.00      19.4        23.1       30.2         0.5         2.73    
  124.00      19.4        23.1       30.2         0.5         2.73    
  119.50      17.8        21.2       27.7         0.5         2.61    
  119.50      17.8        21.2       27.7         0.5         2.61    
  119.00      17.6        21.0       27.4         0.5         2.60    
  114.00      15.9        18.9       24.7         0.4         2.46    
  114.00      15.9        18.9       24.7         0.4         2.46    
  113.25      15.7        18.7       24.4         0.4         2.44    
  113.25      15.7        18.7       24.4         0.4         2.44    
  109.00      14.3        17.0       22.2         0.3         2.31    
  108.00      14.0        16.7       21.8         0.3         2.28    
  108.00      14.0        16.7       21.8         0.3         2.28    
  104.00      12.8        15.2       19.9         0.3         2.15    
  102.00      12.2        14.6       19.0         0.3         2.09    
  102.00      12.2        14.6       19.0         0.3         2.09    
   99.00      11.4        13.6       17.7         0.2         1.99    
   96.75      10.8        12.9       16.8         0.2         1.92    
   96.75      10.8        12.9       16.8         0.2         1.92    
   95.00      10.4        12.4       16.1         0.2         1.86    
 
   95.00      10.4        12.4       16.1         0.2         1.86    
   94.00      10.1        12.1       15.7         0.2         1.84    
   90.75       9.3        11.1       14.5         0.2         1.75    
   90.75       9.3        11.1       14.5         0.2         1.75    
   90.25       9.2        11.0       14.3         0.2         1.73    
   89.00       8.9        10.6       13.9         0.2         1.70    
   85.17       8.1         9.6       12.6         0.2         1.60    
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Deflections for Pole 
 
Loading Case ICE + WIND 
 
 Distance                            Defl.                            
   From      Defl.       Defl.     Resultant     Defl.                
   Base      X-Dir       Y-Dir       X & Y       Z-Dir      Rotation  
   (ft)       (in)        (in)        (in)        (in)       (deg.)   
   85.17       8.1         9.6       12.6         0.2         1.60    
   84.00       7.8         9.3       12.2         0.1         1.57    
   81.46       7.3         8.7       11.4         0.1         1.50    
   78.92       6.8         8.1       10.6         0.1         1.44    
   78.92       6.8         8.1       10.6         0.1         1.44    
   74.00       5.9         7.0        9.2         0.1         1.32    
   72.67       5.7         6.7        8.8         0.1         1.29    
   72.67       5.7         6.7        8.8         0.1         1.29    
   69.00       5.0         6.0        7.8         0.1         1.20    
   66.42       4.6         5.5        7.2         0.1         1.14    
   66.42       4.6         5.5        7.2         0.1         1.14    
   64.00       4.3         5.1        6.6         0.1         1.09    
   61.42       3.9         4.6        6.1         0.1         1.03    
   61.42       3.9         4.6        6.1         0.1         1.03    
   59.00       3.6         4.3        5.6         0.1         0.98    
   55.17       3.1         3.7        4.8         0.1         0.90    
   55.17       3.1         3.7        4.8         0.1         0.90    
   54.00       2.9         3.5        4.6         0.1         0.88    
   51.00       2.6         3.1        4.0         0.0         0.82    
 
   51.00       2.6         3.1        4.0         0.0         0.82    
   48.92       2.4         2.8        3.7         0.0         0.78    
   48.92       2.4         2.8        3.7         0.0         0.78    
   44.67       2.0         2.3        3.0         0.0         0.70    
   44.00       1.9         2.3        2.9         0.0         0.68    
   43.25       1.8         2.2        2.8         0.0         0.67    
   43.25       1.8         2.2        2.8         0.0         0.67    
   39.00       1.5         1.7        2.3         0.0         0.59    
   37.00       1.3         1.6        2.0         0.0         0.56    
   37.00       1.3         1.6        2.0         0.0         0.56    
   34.00       1.1         1.3        1.7         0.0         0.50    
   30.75       0.9         1.1        1.4         0.0         0.45    
   30.75       0.9         1.1        1.4         0.0         0.45    
   29.00       0.8         0.9        1.2         0.0         0.42    
   24.50       0.6         0.7        0.9         0.0         0.35    
   24.50       0.6         0.7        0.9         0.0         0.35    
   24.00       0.5         0.6        0.8         0.0         0.34    
   19.00       0.3         0.4        0.5         0.0         0.26    
   18.25       0.3         0.4        0.5         0.0         0.25    
   18.25       0.3         0.4        0.5         0.0         0.25    
   14.00       0.2         0.2        0.3         0.0         0.19    
   12.00       0.1         0.2        0.2         0.0         0.16    
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Deflections for Pole 
 
Loading Case ICE + WIND 
 
 Distance                            Defl.                            
   From      Defl.       Defl.     Resultant     Defl.                
   Base      X-Dir       Y-Dir       X & Y       Z-Dir      Rotation  
   (ft)       (in)        (in)        (in)        (in)       (deg.)   
   12.00       0.1         0.2        0.2         0.0         0.16    
    9.00       0.1         0.1        0.1         0.0         0.12    
    4.00       0.0         0.0        0.0         0.0         0.05    
    0.00       0.0         0.0        0.0         0.0         0.00    
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Stresses for Pole 
 
Loading Case ICE + WIND 
 
Distance   Nominal     Nominal     Nominal     Nominal      Axial       Flexural      Shear       Torsion      Combined  
  From     Axial      Flexural     Shear     Torsional   Interaction  Interaction  Interaction  Interaction    Stress    
  Base    Strength    Strength    Strength    Strength       Term         Term         Term         Term     Interaction 
  (ft)     (lbs)     (in-kips)     (lbs)     (in-kips)                                                                   
  149.00    534,291       2,300     160,287       2,204         0.00         0.00         0.00         0.00         0.01 
  144.00    597,409       2,880     179,223       2,756         0.03         0.00         0.02         0.00         0.03 
  143.33    605,824       2,962     181,747       2,834         0.03         0.01         0.02         0.00         0.04 
  139.00    660,526       3,525     198,158       3,369         0.03         0.07         0.02         0.00         0.10 
 
  139.00  1,092,818       5,747     327,846       5,533         0.02         0.05         0.01         0.00         0.06 
  138.25  1,108,598       5,916     332,579       5,694         0.02         0.05         0.01         0.00         0.07 
  134.00  1,198,014       6,917     359,404       6,649         0.03         0.08         0.02         0.00         0.10 
  132.00  1,240,092       7,416     372,028       7,125         0.03         0.10         0.02         0.00         0.12 
  129.00  1,303,210       8,196     390,963       7,868         0.03         0.12         0.02         0.00         0.14 
  125.75  1,371,587       9,086     411,476       8,716         0.02         0.14         0.02         0.00         0.16 
  124.00  1,408,406       9,584     422,522       9,190         0.03         0.15         0.03         0.00         0.18 
  119.50  1,503,082      10,925     450,924      10,467         0.03         0.18         0.02         0.00         0.21 
  119.00  1,513,601      11,080     454,080      10,614         0.03         0.19         0.02         0.00         0.22 
  114.00  1,618,797      12,684     485,639      12,141         0.04         0.21         0.03         0.00         0.25 
  113.25  1,634,576      12,934     490,373      12,379         0.04         0.22         0.03         0.00         0.26 
  109.00  1,723,993      14,397     517,198      13,770         0.03         0.24         0.02         0.00         0.28 
  108.00  1,745,032      14,752     523,510      14,108         0.03         0.25         0.02         0.00         0.28 
  104.00  1,829,188      16,218     548,756      15,502         0.03         0.26         0.02         0.00         0.30 
  102.00  1,871,267      16,977     561,380      16,223         0.03         0.27         0.02         0.00         0.30 
   99.00  1,934,384      18,148     580,315      17,336         0.03         0.28         0.02         0.00         0.31 
   96.75  1,981,722      19,051     594,517      18,195         0.03         0.28         0.02         0.00         0.31 
   95.00  2,018,541      19,755     605,562      18,877         0.03         0.29         0.02         0.00         0.32 
 
   95.00  2,369,061      22,643     710,718      21,669         0.03         0.25         0.02         0.00         0.28 
   94.00  2,394,308      23,131     718,292      22,133         0.03         0.25         0.02         0.00         0.28 
   90.75  2,476,361      24,753     742,908      23,676         0.03         0.25         0.02         0.00         0.28 
   90.25  2,488,984      25,007     746,695      23,918         0.03         0.26         0.02         0.00         0.28 
   89.00  2,520,543      25,649     756,163      24,528         0.03         0.26         0.02         0.00         0.28 
   85.17  2,617,323      27,668     785,197      26,448         0.02         0.26         0.02         0.00         0.28 
   84.00  2,646,778      28,298     794,033      27,047         0.02         0.26         0.02         0.00         0.28 
   81.46  2,710,947      29,694     813,284      28,374         0.02         0.26         0.02         0.00         0.28 
   78.92  2,775,117      31,124     832,535      29,733         0.02         0.26         0.02         0.00         0.29 
   74.00  2,899,248      33,982     869,774      32,453         0.02         0.26         0.01         0.00         0.28 
   72.67  2,932,910      34,678     879,873      33,211         0.02         0.26         0.01         0.00         0.29 
   69.00  3,025,483      36,616     907,645      35,340         0.02         0.26         0.01         0.00         0.29 
   66.42  3,090,704      38,001     927,211      36,880         0.02         0.26         0.01         0.00         0.29 
   64.00  3,151,717      39,311     945,515      38,351         0.02         0.26         0.01         0.00         0.29 
   61.42  3,216,939      40,726     965,082      39,955         0.02         0.26         0.01         0.00         0.29 
   59.00  3,277,952      42,063     983,386      41,485         0.02         0.27         0.01         0.00         0.29 
   55.17  3,374,732      44,208   1,012,420      43,970         0.02         0.27         0.01         0.00         0.29 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Stresses for Pole 
 
Loading Case ICE + WIND 
 
Distance   Nominal     Nominal     Nominal     Nominal      Axial       Flexural      Shear       Torsion      Combined  
  From     Axial      Flexural     Shear     Torsional   Interaction  Interaction  Interaction  Interaction    Stress    
  Base    Strength    Strength    Strength    Strength       Term         Term         Term         Term     Interaction 
  (ft)     (lbs)     (in-kips)     (lbs)     (in-kips)                                                                   
   54.00  3,404,187      44,867   1,021,256      44,741         0.02         0.27         0.01         0.00         0.29 
   51.00  3,479,928      46,572   1,043,978      46,754         0.02         0.27         0.01         0.00         0.29 
 
   51.00  3,421,905      45,264   1,026,572      45,208         0.02         0.27         0.01         0.00         0.30 
   48.92  3,474,503      46,450   1,042,351      46,609         0.02         0.27         0.01         0.00         0.30 
   44.67  3,581,803      48,892   1,074,541      49,532         0.02         0.27         0.01         0.00         0.30 
   44.00  3,598,634      49,278   1,079,590      49,998         0.02         0.27         0.01         0.00         0.29 
   43.25  3,617,569      49,713   1,085,271      50,526         0.02         0.27         0.01         0.00         0.29 
   39.00  3,724,869      52,195   1,117,461      53,568         0.02         0.27         0.01         0.00         0.29 
   37.00  3,775,363      53,373   1,132,609      55,030         0.02         0.27         0.01         0.00         0.29 
   34.00  3,851,104      55,150   1,155,331      57,260         0.02         0.27         0.01         0.00         0.29 
   30.75  3,933,156      57,089   1,179,947      59,726         0.02         0.27         0.01         0.00         0.29 
   29.00  3,977,339      58,138   1,193,202      61,075         0.02         0.27         0.01         0.00         0.29 
   24.50  4,090,950      60,851   1,227,285      64,614         0.02         0.27         0.01         0.00         0.29 
   24.00  4,103,574      61,154   1,231,072      65,014         0.02         0.27         0.01         0.00         0.29 
   19.00  4,229,808      64,195   1,268,943      69,075         0.02         0.27         0.01         0.00         0.29 
   18.25  4,248,744      64,653   1,274,623      69,695         0.02         0.27         0.01         0.00         0.29 
   14.00  4,356,043      67,256   1,306,813      73,260         0.02         0.27         0.01         0.00         0.29 
   12.00  4,406,537      68,485   1,321,961      74,968         0.02         0.27         0.01         0.00         0.29 
    9.00  4,482,278      70,332   1,344,683      77,567         0.02         0.27         0.01         0.00         0.29 
    4.00  4,608,513      73,420   1,382,554      81,998         0.02         0.27         0.01         0.00         0.29 
    0.00  4,709,501      75,897   1,412,850      85,631         0.02         0.27         0.01         0.00         0.29 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Forces and Moments for Pole in the Local Element Coordinate System 
 
 
Loading Case T+S                                            
Dist. From                            Resultant                   Shear        Shear      Resultant               
   Base         Mx           My         Mx & My      Torsion      X-Dir.       Y-Dir.       Shear        Axial    
   (ft)     (in-kips)    (in-kips)    (in-kips)    (in-kips)      (lbs)        (lbs)        (lbs)        (lbs)    
 
    149.00           0            0            0            0           16           20           26           49 
    144.00           2           -2            3            0           42           50           65          196 
    144.00           2           -2            3            0         2107         2511         3278         7051 
    143.33          22          -19           29            0         2111         2515         3284         7072 
    143.33          22          -19           29            0         2112         2517         3285         7075 
    139.00         154         -129          201            0         2137         2547         3325         7217 
 
    139.00         154         -129          201            0         2146         2558         3339         7577 
    138.25         177         -149          231            0         2152         2564         3347         7620 
    138.25         177         -149          231            0         2152         2565         3348         7623 
    134.00         309         -259          403            0         2183         2602         3397         7877 
    134.00         309         -259          403            0         3772         4495         5868        12271 
    132.00         417         -350          544            0         3788         4514         5892        12398 
    132.00         417         -350          544            0         3786         4512         5890        12405 
    129.00         580         -487          757            0         3803         4532         5917        12609 
    125.75         757         -636          989            0         3831         4566         5961        12834 
    125.75         757         -636          989            0         3828         4562         5956        12843 
    124.00         853         -716         1114            0         3844         4581         5981        12969 
    124.00         853         -716         1114            0         5393         6427         8390        17379 
    119.50        1202        -1008         1569            0         5436         6478         8456        17719 
    119.50        1202        -1008         1569            0         5427         6468         8443        17729 
    119.00        1241        -1041         1620            0         5419         6458         8430        17778 
    114.00        1630        -1368         2128            0         5470         6519         8510        18185 
    114.00        1630        -1368         2128            0         6626         7896        10308        22629 
    113.25        1701        -1427         2221            0         6634         7906        10321        22692 
    113.25        1701        -1427         2221            0         6621         7891        10301        22708 
    109.00        2105        -1766         2748            0         6649         7925        10345        23092 
    108.00        2200        -1846         2872            0         6661         7938        10362        23182 
    108.00        2200        -1846         2872            0         6646         7920        10339        23196 
    104.00        2582        -2166         3370            0         6670         7949        10377        23583 
    102.00        2773        -2327         3619            0         6694         7977        10414        23776 
    102.00        2773        -2327         3619            0         6678         7959        10390        23791 
     99.00        3060        -2568         3994            0         6695         7979        10416        24102 
     96.75        3276        -2749         4276            0         6723         8012        10459        24331 
     96.75        3276        -2749         4276            0         6712         7999        10442        24344 
     95.00        3444        -2890         4496            0         6734         8025        10476        24526 
 
     95.00        3444        -2890         4496            0         6724         8013        10461        24533 
     94.00        3540        -2971         4622            0         6725         8014        10462        24772 
     90.75        3854        -3234         5031            0         6775         8074        10539        25535 
     90.75        3854        -3234         5031            0         6764         8061        10523        25545 
     90.25        3902        -3275         5094            0         6766         8063        10526        25669 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Forces and Moments for Pole in the Local Element Coordinate System 
 
 
Loading Case T+S                                            
Dist. From                            Resultant                   Shear        Shear      Resultant               
   Base         Mx           My         Mx & My      Torsion      X-Dir.       Y-Dir.       Shear        Axial    
   (ft)     (in-kips)    (in-kips)    (in-kips)    (in-kips)      (lbs)        (lbs)        (lbs)        (lbs)    
 
     89.00        4024        -3376         5252            0         6765         8062        10524        25843 
     85.17        4396        -3689         5738            0         6817         8124        10606        26355 
     85.17        4396        -3689         5738            0         6802         8106        10582        26368 
     84.00        4509        -3784         5887            0         6806         8111        10588        26536 
     81.46        4758        -3992         6210            0         6824         8132        10616        26901 
     78.92        5006        -4201         6535            0         6860         8175        10672        27264 
     78.92        5006        -4201         6535            0         6839         8150        10640        27284 
     74.00        5490        -4606         7166            0         6889         8210        10718        28023 
     72.67        5621        -4717         7338            0         6909         8234        10748        28226 
     72.67        5621        -4717         7338            0         6894         8217        10726        28237 
     69.00        5984        -5021         7812            0         6928         8257        10779        28819 
     66.42        6241        -5237         8147            0         6968         8304        10840        29230 
     66.42        6241        -5237         8147            0         6953         8287        10818        29242 
     64.00        6482        -5439         8461            0         6974         8311        10850        29644 
     61.42        6740        -5656         8799            0         7014         8359        10912        30073 
     61.42        6740        -5656         8799            0         7000         8342        10889        30084 
     59.00        6983        -5859         9115            0         7017         8363        10917        30505 
     55.17        7369        -6183         9620            0         7077         8434        11010        31169 
     55.17        7369        -6183         9620            0         7063         8417        10988        31180 
     54.00        7487        -6282         9774            0         7068         8423        10996        31394 
     51.00        7791        -6538        10171            0         7115         8480        11070        31932 
 
     51.00        7791        -6538        10171            0         7099         8460        11044        31941 
     48.92        8003        -6716        10448            0         7135         8503        11100        32696 
     48.92        8003        -6716        10448            0         7116         8481        11071        32709 
     44.67        8438        -7080        11015            0         7173         8548        11159        34295 
     44.00        8507        -7138        11104            0         7178         8555        11168        34422 
     43.25        8584        -7202        11205            0         7190         8569        11186        34563 
     43.25        8584        -7202        11205            0         7176         8552        11163        34573 
     39.00        9022        -7570        11777            0         7221         8606        11234        35398 
     37.00        9229        -7744        12047            0         7252         8643        11283        35789 
     37.00        9229        -7744        12047            0         7239         8627        11262        35800 
     34.00        9540        -8005        12454            0         7266         8659        11303        36406 
     30.75        9879        -8290        12896            0         7316         8719        11382        37066 
     30.75        9879        -8290        12896            0         7303         8703        11361        37077 
     29.00       10062        -8443        13135            0         7310         8712        11372        37447 
     24.50       10535        -8840        13752            0         7379         8794        11479        38395 
     24.50       10535        -8840        13752            0         7365         8777        11457        38404 
     24.00       10588        -8884        13821            0         7355         8766        11443        38519 
     19.00       11116        -9328        14511            0         7412         8833        11531        39614 
     18.25       11196        -9394        14615            0         7423         8846        11548        39780 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Forces and Moments for Pole in the Local Element Coordinate System 
 
 
Loading Case T+S                                            
Dist. From                            Resultant                   Shear        Shear      Resultant               
   Base         Mx           My         Mx & My      Torsion      X-Dir.       Y-Dir.       Shear        Axial    
   (ft)     (in-kips)    (in-kips)    (in-kips)    (in-kips)      (lbs)        (lbs)        (lbs)        (lbs)    
 
     18.25       11196        -9394        14615            0         7409         8830        11527        39789 
     14.00       11648        -9774        15205            0         7451         8880        11592        40752 
     12.00       11861        -9953        15484            0         7480         8914        11636        41209 
     12.00       11861        -9953        15484            0         7466         8898        11615        41218 
      9.00       12183       -10223        15903            0         7485         8920        11645        41924 
      4.00       12721       -10674        16605            0         7530         8974        11715        43122 
      0.00       13153       -11037        17170            0         7589         9045        11807        44095 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Deflections for Pole 
 
Loading Case T+S 
 
 Distance                            Defl.                            
   From      Defl.       Defl.     Resultant     Defl.                
   Base      X-Dir       Y-Dir       X & Y       Z-Dir      Rotation  
   (ft)       (in)        (in)        (in)        (in)       (deg.)   
  149.00      26.6        31.7       41.3         0.7         2.71    
  144.00      24.8        29.5       38.5         0.7         2.71    
  144.00      24.8        29.5       38.5         0.7         2.71    
  143.33      24.5        29.2       38.1         0.7         2.71    
  143.33      24.5        29.2       38.1         0.7         2.71    
  139.00      22.9        27.3       35.7         0.6         2.67    
 
  139.00      22.9        27.3       35.7         0.6         2.67    
  138.25      22.7        27.0       35.3         0.6         2.67    
  138.25      22.7        27.0       35.3         0.6         2.67    
  134.00      21.2        25.2       32.9         0.5         2.62    
  134.00      21.2        25.2       32.9         0.5         2.62    
  132.00      20.5        24.4       31.8         0.5         2.60    
  132.00      20.5        24.4       31.8         0.5         2.60    
  129.00      19.4        23.1       30.2         0.5         2.55    
  125.75      18.3        21.8       28.5         0.4         2.49    
  125.75      18.3        21.8       28.5         0.4         2.49    
  124.00      17.7        21.1       27.6         0.4         2.45    
  124.00      17.7        21.1       27.6         0.4         2.45    
  119.50      16.3        19.4       25.3         0.4         2.35    
  119.50      16.3        19.4       25.3         0.4         2.35    
  119.00      16.1        19.2       25.1         0.4         2.34    
  114.00      14.6        17.4       22.7         0.3         2.22    
  114.00      14.6        17.4       22.7         0.3         2.22    
  113.25      14.4        17.1       22.3         0.3         2.20    
  113.25      14.4        17.1       22.3         0.3         2.20    
  109.00      13.1        15.6       20.4         0.3         2.09    
  108.00      12.8        15.3       20.0         0.3         2.06    
  108.00      12.8        15.3       20.0         0.3         2.06    
  104.00      11.8        14.0       18.3         0.2         1.95    
  102.00      11.3        13.4       17.5         0.2         1.89    
  102.00      11.3        13.4       17.5         0.2         1.89    
   99.00      10.5        12.5       16.3         0.2         1.81    
   96.75      10.0        11.9       15.5         0.2         1.75    
   96.75      10.0        11.9       15.5         0.2         1.75    
   95.00       9.6        11.4       14.9         0.2         1.70    
 
   95.00       9.6        11.4       14.9         0.2         1.70    
   94.00       9.3        11.1       14.5         0.2         1.67    
   90.75       8.6        10.3       13.4         0.1         1.59    
   90.75       8.6        10.3       13.4         0.1         1.59    
   90.25       8.5        10.1       13.2         0.1         1.58    
   89.00       8.2         9.8       12.8         0.1         1.55    
   85.17       7.5         8.9       11.6         0.1         1.46    
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Deflections for Pole 
 
Loading Case T+S 
 
 Distance                            Defl.                            
   From      Defl.       Defl.     Resultant     Defl.                
   Base      X-Dir       Y-Dir       X & Y       Z-Dir      Rotation  
   (ft)       (in)        (in)        (in)        (in)       (deg.)   
   85.17       7.5         8.9       11.6         0.1         1.46    
   84.00       7.2         8.6       11.3         0.1         1.43    
   81.46       6.8         8.1       10.5         0.1         1.38    
   78.92       6.3         7.5        9.8         0.1         1.32    
   78.92       6.3         7.5        9.8         0.1         1.32    
   74.00       5.5         6.5        8.5         0.1         1.21    
   72.67       5.2         6.3        8.2         0.1         1.18    
   72.67       5.2         6.3        8.2         0.1         1.18    
   69.00       4.7         5.6        7.3         0.1         1.11    
   66.42       4.3         5.1        6.7         0.1         1.05    
   66.42       4.3         5.1        6.7         0.1         1.05    
   64.00       4.0         4.7        6.2         0.1         1.00    
   61.42       3.6         4.3        5.6         0.0         0.95    
   61.42       3.6         4.3        5.6         0.0         0.95    
   59.00       3.3         4.0        5.2         0.0         0.91    
   55.17       2.9         3.4        4.5         0.0         0.84    
   55.17       2.9         3.4        4.5         0.0         0.84    
   54.00       2.7         3.3        4.3         0.0         0.82    
   51.00       2.4         2.9        3.8         0.0         0.76    
 
   51.00       2.4         2.9        3.8         0.0         0.76    
   48.92       2.2         2.6        3.5         0.0         0.72    
   48.92       2.2         2.6        3.5         0.0         0.72    
   44.67       1.8         2.2        2.8         0.0         0.65    
   44.00       1.8         2.1        2.8         0.0         0.64    
   43.25       1.7         2.0        2.7         0.0         0.62    
   43.25       1.7         2.0        2.7         0.0         0.62    
   39.00       1.4         1.6        2.1         0.0         0.55    
   37.00       1.2         1.5        1.9         0.0         0.52    
   37.00       1.2         1.5        1.9         0.0         0.52    
   34.00       1.0         1.2        1.6         0.0         0.47    
   30.75       0.8         1.0        1.3         0.0         0.42    
   30.75       0.8         1.0        1.3         0.0         0.42    
   29.00       0.7         0.9        1.1         0.0         0.39    
   24.50       0.5         0.6        0.8         0.0         0.33    
   24.50       0.5         0.6        0.8         0.0         0.33    
   24.00       0.5         0.6        0.8         0.0         0.32    
   19.00       0.3         0.4        0.5         0.0         0.25    
   18.25       0.3         0.3        0.4         0.0         0.24    
   18.25       0.3         0.3        0.4         0.0         0.24    
   14.00       0.2         0.2        0.3         0.0         0.18    
   12.00       0.1         0.1        0.2         0.0         0.15    
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Deflections for Pole 
 
Loading Case T+S 
 
 Distance                            Defl.                            
   From      Defl.       Defl.     Resultant     Defl.                
   Base      X-Dir       Y-Dir       X & Y       Z-Dir      Rotation  
   (ft)       (in)        (in)        (in)        (in)       (deg.)   
   12.00       0.1         0.1        0.2         0.0         0.15    
    9.00       0.1         0.1        0.1         0.0         0.11    
    4.00       0.0         0.0        0.0         0.0         0.05    
    0.00       0.0         0.0        0.0         0.0         0.00    
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Stresses for Pole 
 
Loading Case T+S 
 
Distance   Nominal     Nominal     Nominal     Nominal      Axial       Flexural      Shear       Torsion      Combined  
  From     Axial      Flexural     Shear     Torsional   Interaction  Interaction  Interaction  Interaction    Stress    
  Base    Strength    Strength    Strength    Strength       Term         Term         Term         Term     Interaction 
  (ft)     (lbs)     (in-kips)     (lbs)     (in-kips)                                                                   
  149.00    534,291       2,300     160,287       2,204         0.00         0.00         0.00         0.00         0.01 
  144.00    597,409       2,880     179,223       2,756         0.01         0.00         0.02         0.00         0.01 
  143.33    605,824       2,962     181,747       2,834         0.01         0.01         0.02         0.00         0.02 
  139.00    660,526       3,525     198,158       3,369         0.01         0.06         0.02         0.00         0.08 
 
  139.00  1,092,818       5,747     327,846       5,533         0.01         0.04         0.01         0.00         0.05 
  138.25  1,108,598       5,916     332,579       5,694         0.01         0.04         0.01         0.00         0.05 
  134.00  1,198,014       6,917     359,404       6,649         0.01         0.06         0.02         0.00         0.08 
  132.00  1,240,092       7,416     372,028       7,125         0.01         0.08         0.02         0.00         0.09 
  129.00  1,303,210       8,196     390,963       7,868         0.01         0.10         0.02         0.00         0.11 
  125.75  1,371,587       9,086     411,476       8,716         0.01         0.12         0.02         0.00         0.13 
  124.00  1,408,406       9,584     422,522       9,190         0.01         0.13         0.02         0.00         0.14 
  119.50  1,503,082      10,925     450,924      10,467         0.01         0.16         0.02         0.00         0.17 
  119.00  1,513,601      11,080     454,080      10,614         0.01         0.16         0.02         0.00         0.18 
  114.00  1,618,797      12,684     485,639      12,141         0.02         0.19         0.02         0.00         0.20 
  113.25  1,634,576      12,934     490,373      12,379         0.02         0.19         0.02         0.00         0.21 
  109.00  1,723,993      14,397     517,198      13,770         0.01         0.21         0.02         0.00         0.23 
  108.00  1,745,032      14,752     523,510      14,108         0.01         0.22         0.02         0.00         0.23 
  104.00  1,829,188      16,218     548,756      15,502         0.01         0.23         0.02         0.00         0.25 
  102.00  1,871,267      16,977     561,380      16,223         0.01         0.24         0.02         0.00         0.25 
   99.00  1,934,384      18,148     580,315      17,336         0.01         0.24         0.02         0.00         0.26 
   96.75  1,981,722      19,051     594,517      18,195         0.01         0.25         0.02         0.00         0.26 
   95.00  2,018,541      19,755     605,562      18,877         0.01         0.25         0.02         0.00         0.27 
 
   95.00  2,369,061      22,643     710,718      21,669         0.01         0.22         0.02         0.00         0.23 
   94.00  2,394,308      23,131     718,292      22,133         0.01         0.22         0.02         0.00         0.23 
   90.75  2,476,361      24,753     742,908      23,676         0.01         0.23         0.02         0.00         0.24 
   90.25  2,488,984      25,007     746,695      23,918         0.01         0.23         0.02         0.00         0.24 
   89.00  2,520,543      25,649     756,163      24,528         0.01         0.23         0.02         0.00         0.24 
   85.17  2,617,323      27,668     785,197      26,448         0.01         0.23         0.01         0.00         0.24 
   84.00  2,646,778      28,298     794,033      27,047         0.01         0.23         0.01         0.00         0.24 
   81.46  2,710,947      29,694     813,284      28,374         0.01         0.23         0.01         0.00         0.24 
   78.92  2,775,117      31,124     832,535      29,733         0.01         0.23         0.01         0.00         0.24 
   74.00  2,899,248      33,982     869,774      32,453         0.01         0.23         0.01         0.00         0.25 
   72.67  2,932,910      34,678     879,873      33,211         0.01         0.24         0.01         0.00         0.25 
   69.00  3,025,483      36,616     907,645      35,340         0.01         0.24         0.01         0.00         0.25 
   66.42  3,090,704      38,001     927,211      36,880         0.01         0.24         0.01         0.00         0.25 
   64.00  3,151,717      39,311     945,515      38,351         0.01         0.24         0.01         0.00         0.25 
   61.42  3,216,939      40,726     965,082      39,955         0.01         0.24         0.01         0.00         0.25 
   59.00  3,277,952      42,063     983,386      41,485         0.01         0.24         0.01         0.00         0.25 
   55.17  3,374,732      44,208   1,012,420      43,970         0.01         0.24         0.01         0.00         0.25 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Stresses for Pole 
 
Loading Case T+S 
 
Distance   Nominal     Nominal     Nominal     Nominal      Axial       Flexural      Shear       Torsion      Combined  
  From     Axial      Flexural     Shear     Torsional   Interaction  Interaction  Interaction  Interaction    Stress    
  Base    Strength    Strength    Strength    Strength       Term         Term         Term         Term     Interaction 
  (ft)     (lbs)     (in-kips)     (lbs)     (in-kips)                                                                   
   54.00  3,404,187      44,867   1,021,256      44,741         0.01         0.24         0.01         0.00         0.25 
   51.00  3,479,928      46,572   1,043,978      46,754         0.01         0.24         0.01         0.00         0.25 
 
   51.00  3,421,905      45,264   1,026,572      45,208         0.01         0.25         0.01         0.00         0.26 
   48.92  3,474,503      46,450   1,042,351      46,609         0.01         0.25         0.01         0.00         0.26 
   44.67  3,581,803      48,892   1,074,541      49,532         0.01         0.25         0.01         0.00         0.26 
   44.00  3,598,634      49,278   1,079,590      49,998         0.01         0.25         0.01         0.00         0.26 
   43.25  3,617,569      49,713   1,085,271      50,526         0.01         0.25         0.01         0.00         0.26 
   39.00  3,724,869      52,195   1,117,461      53,568         0.01         0.25         0.01         0.00         0.26 
   37.00  3,775,363      53,373   1,132,609      55,030         0.01         0.25         0.01         0.00         0.26 
   34.00  3,851,104      55,150   1,155,331      57,260         0.01         0.25         0.01         0.00         0.26 
   30.75  3,933,156      57,089   1,179,947      59,726         0.01         0.25         0.01         0.00         0.26 
   29.00  3,977,339      58,138   1,193,202      61,075         0.01         0.25         0.01         0.00         0.26 
   24.50  4,090,950      60,851   1,227,285      64,614         0.01         0.25         0.01         0.00         0.26 
   24.00  4,103,574      61,154   1,231,072      65,014         0.01         0.25         0.01         0.00         0.26 
   19.00  4,229,808      64,195   1,268,943      69,075         0.01         0.25         0.01         0.00         0.26 
   18.25  4,248,744      64,653   1,274,623      69,695         0.01         0.25         0.01         0.00         0.26 
   14.00  4,356,043      67,256   1,306,813      73,260         0.01         0.25         0.01         0.00         0.26 
   12.00  4,406,537      68,485   1,321,961      74,968         0.01         0.25         0.01         0.00         0.26 
    9.00  4,482,278      70,332   1,344,683      77,567         0.01         0.25         0.01         0.00         0.26 
    4.00  4,608,513      73,420   1,382,554      81,998         0.01         0.25         0.01         0.00         0.26 
    0.00  4,709,501      75,897   1,412,850      85,631         0.01         0.25         0.01         0.00         0.26 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Forces and Moments for Pole in the Local Element Coordinate System 
 
 
Loading Case Seismic                                        
Dist. From                            Resultant                   Shear        Shear      Resultant               
   Base         Mx           My         Mx & My      Torsion      X-Dir.       Y-Dir.       Shear        Axial    
   (ft)     (in-kips)    (in-kips)    (in-kips)    (in-kips)      (lbs)        (lbs)        (lbs)        (lbs)    
 
    149.00           0            0            0            0            2            3            4           61 
    144.00           0            0            1            0            9           10           14          241 
    144.00           0            0            1            0          306          365          476         8818 
    143.33           3           -3            4            0          307          366          478         8843 
    143.33           3           -3            4            0          307          366          478         8846 
    139.00          23          -19           29            0          313          373          487         9020 
 
    139.00          23          -19           29            0          327          389          508         9460 
    138.25          26          -22           34            0          329          392          511         9513 
    138.25          26          -22           34            0          328          391          511         9515 
    134.00          46          -39           60            0          338          403          526         9827 
    134.00          46          -39           60            0          505          602          786        15341 
    132.00          61          -51           79            0          510          607          793        15496 
    132.00          61          -51           79            0          509          606          792        15501 
    129.00          83          -69          108            0          515          613          800        15744 
    125.75         107          -90          140            0          522          622          812        16020 
    125.75         107          -90          140            0          521          621          811        16025 
    124.00         120         -101          157            0          525          626          817        16180 
    124.00         120         -101          157            0          668          796         1040        21694 
    119.50         163         -137          213            0          679          809         1056        22112 
    119.50         163         -137          213            0          677          807         1053        22114 
    119.00         168         -141          220            0          676          806         1052        22163 
    114.00         217         -182          283            0          688          820         1070        22662 
    114.00         217         -182          283            0          809          964         1258        28176 
    113.25         226         -189          295            0          811          966         1261        28254 
    113.25         226         -189          295            0          808          963         1257        28259 
    109.00         275         -231          359            0          815          971         1267        28714 
    108.00         287         -241          374            0          817          974         1271        28825 
    108.00         287         -241          374            0          814          970         1267        28828 
    104.00         334         -280          435            0          819          977         1275        29284 
    102.00         357         -300          466            0          824          982         1282        29520 
    102.00         357         -300          466            0          821          978         1277        29524 
     99.00         392         -329          512            0          824          982         1282        29888 
     96.75         419         -352          547            0          829          988         1289        30170 
     96.75         419         -352          547            0          827          985         1286        30174 
     95.00         440         -369          574            0          830          989         1291        30397 
 
     95.00         440         -369          574            0          829          987         1289        30397 
     94.00         452         -379          590            0          831          990         1292        30679 
     90.75         491         -412          640            0          845         1007         1314        31614 
     90.75         491         -412          640            0          843         1004         1311        31617 
     90.25         497         -417          648            0          844         1006         1313        31763 
  



 

40 

 
     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Forces and Moments for Pole in the Local Element Coordinate System 
 
 
Loading Case Seismic                                        
Dist. From                            Resultant                   Shear        Shear      Resultant               
   Base         Mx           My         Mx & My      Torsion      X-Dir.       Y-Dir.       Shear        Axial    
   (ft)     (in-kips)    (in-kips)    (in-kips)    (in-kips)      (lbs)        (lbs)        (lbs)        (lbs)    
 
     89.00         512         -429          668            0          844         1006         1313        31963 
     85.17         558         -468          729            0          852         1016         1326        32592 
     85.17         558         -468          729            0          850         1012         1322        32594 
     84.00         572         -480          747            0          850         1013         1322        32791 
     81.46         603         -506          788            0          853         1016         1326        33225 
     78.92         634         -532          828            0          858         1022         1334        33671 
     78.92         634         -532          828            0          854         1017         1328        33676 
     74.00         695         -583          907            0          860         1025         1337        34567 
     72.67         711         -597          928            0          862         1027         1341        34815 
     72.67         711         -597          928            0          860         1024         1337        34818 
     69.00         756         -635          987            0          863         1028         1342        35516 
     66.42         788         -662         1029            0          867         1033         1348        36020 
     66.42         788         -662         1029            0          864         1030         1345        36023 
     64.00         818         -687         1068            0          865         1031         1346        36505 
     61.42         850         -714         1110            0          869         1036         1352        37030 
     61.42         850         -714         1110            0          867         1033         1348        37033 
     59.00         880         -739         1149            0          867         1033         1349        37535 
     55.17         928         -779         1211            0          872         1039         1356        38350 
     55.17         928         -779         1211            0          869         1036         1352        38352 
     54.00         943         -791         1230            0          869         1035         1352        38605 
     51.00         980         -822         1279            0          872         1039         1357        39265 
 
     51.00         980         -822         1279            0          870         1036         1353        39265 
     48.92        1006         -844         1313            0          874         1042         1360        40191 
     48.92        1006         -844         1313            0          871         1038         1355        40194 
     44.67        1059         -889         1382            0          876         1044         1363        42127 
     44.00        1067         -896         1393            0          876         1044         1363        42280 
     43.25        1077         -904         1406            0          877         1045         1364        42453 
     43.25        1077         -904         1406            0          874         1042         1360        42455 
     39.00        1130         -948         1475            0          874         1042         1360        43453 
     37.00        1155         -969         1508            0          876         1044         1362        43932 
     37.00        1155         -969         1508            0          873         1041         1359        43936 
     34.00        1193        -1001         1557            0          872         1039         1357        44668 
     30.75        1233        -1035         1610            0          874         1041         1359        45476 
     30.75        1233        -1035         1610            0          871         1038         1356        45480 
     29.00        1255        -1053         1638            0          869         1036         1352        45923 
     24.50        1311        -1100         1711            0          871         1038         1355        47084 
     24.50        1311        -1100         1711            0          869         1035         1351        47086 
     24.00        1317        -1105         1719            0          866         1032         1347        47218 
     19.00        1379        -1157         1800            0          865         1031         1345        48550 
     18.25        1388        -1165         1812            0          865         1031         1346        48754 
  



 

41 

 
     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Forces and Moments for Pole in the Local Element Coordinate System 
 
 
Loading Case Seismic                                        
Dist. From                            Resultant                   Shear        Shear      Resultant               
   Base         Mx           My         Mx & My      Torsion      X-Dir.       Y-Dir.       Shear        Axial    
   (ft)     (in-kips)    (in-kips)    (in-kips)    (in-kips)      (lbs)        (lbs)        (lbs)        (lbs)    
 
     18.25        1388        -1165         1812            0          863         1028         1342        48756 
     14.00        1441        -1209         1881            0          860         1025         1339        49926 
     12.00        1465        -1230         1913            0          861         1026         1339        50486 
     12.00        1465        -1230         1913            0          858         1023         1335        50489 
      9.00        1502        -1261         1961            0          855         1019         1330        51342 
      4.00        1563        -1312         2041            0          851         1014         1324        52796 
      0.00        1612        -1353         2105            0          851         1015         1324        53988 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Deflections for Pole 
 
Loading Case Seismic 
 
 Distance                            Defl.                            
   From      Defl.       Defl.     Resultant     Defl.                
   Base      X-Dir       Y-Dir       X & Y       Z-Dir      Rotation  
   (ft)       (in)        (in)        (in)        (in)       (deg.)   
  149.00       3.4         4.0        5.2         0.1         0.35    
  144.00       3.1         3.7        4.9         0.1         0.35    
  144.00       3.1         3.7        4.9         0.1         0.35    
  143.33       3.1         3.7        4.8         0.1         0.35    
  143.33       3.1         3.7        4.8         0.1         0.35    
  139.00       2.9         3.5        4.5         0.1         0.34    
 
  139.00       2.9         3.5        4.5         0.1         0.34    
  138.25       2.9         3.4        4.4         0.1         0.34    
  138.25       2.9         3.4        4.4         0.1         0.34    
  134.00       2.7         3.2        4.1         0.1         0.34    
  134.00       2.7         3.2        4.1         0.1         0.34    
  132.00       2.6         3.1        4.0         0.1         0.33    
  132.00       2.6         3.1        4.0         0.1         0.33    
  129.00       2.4         2.9        3.8         0.1         0.33    
  125.75       2.3         2.7        3.6         0.0         0.32    
  125.75       2.3         2.7        3.6         0.0         0.32    
  124.00       2.2         2.7        3.5         0.0         0.31    
  124.00       2.2         2.7        3.5         0.0         0.31    
  119.50       2.0         2.4        3.2         0.0         0.30    
  119.50       2.0         2.4        3.2         0.0         0.30    
  119.00       2.0         2.4        3.1         0.0         0.30    
  114.00       1.8         2.2        2.8         0.0         0.28    
  114.00       1.8         2.2        2.8         0.0         0.28    
  113.25       1.8         2.1        2.8         0.0         0.28    
  113.25       1.8         2.1        2.8         0.0         0.28    
  109.00       1.6         2.0        2.6         0.0         0.26    
  108.00       1.6         1.9        2.5         0.0         0.26    
  108.00       1.6         1.9        2.5         0.0         0.26    
  104.00       1.5         1.8        2.3         0.0         0.25    
  102.00       1.4         1.7        2.2         0.0         0.24    
  102.00       1.4         1.7        2.2         0.0         0.24    
   99.00       1.3         1.6        2.0         0.0         0.23    
   96.75       1.2         1.5        1.9         0.0         0.22    
   96.75       1.2         1.5        1.9         0.0         0.22    
   95.00       1.2         1.4        1.9         0.0         0.21    
 
   95.00       1.2         1.4        1.9         0.0         0.21    
   94.00       1.2         1.4        1.8         0.0         0.21    
   90.75       1.1         1.3        1.7         0.0         0.20    
   90.75       1.1         1.3        1.7         0.0         0.20    
   90.25       1.1         1.3        1.7         0.0         0.20    
   89.00       1.0         1.2        1.6         0.0         0.19    
   85.17       0.9         1.1        1.4         0.0         0.18    
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Deflections for Pole 
 
Loading Case Seismic 
 
 Distance                            Defl.                            
   From      Defl.       Defl.     Resultant     Defl.                
   Base      X-Dir       Y-Dir       X & Y       Z-Dir      Rotation  
   (ft)       (in)        (in)        (in)        (in)       (deg.)   
   85.17       0.9         1.1        1.4         0.0         0.18    
   84.00       0.9         1.1        1.4         0.0         0.18    
   81.46       0.8         1.0        1.3         0.0         0.17    
   78.92       0.8         0.9        1.2         0.0         0.17    
   78.92       0.8         0.9        1.2         0.0         0.17    
   74.00       0.7         0.8        1.1         0.0         0.15    
   72.67       0.7         0.8        1.0         0.0         0.15    
   72.67       0.7         0.8        1.0         0.0         0.15    
   69.00       0.6         0.7        0.9         0.0         0.14    
   66.42       0.5         0.6        0.8         0.0         0.13    
   66.42       0.5         0.6        0.8         0.0         0.13    
   64.00       0.5         0.6        0.8         0.0         0.13    
   61.42       0.5         0.5        0.7         0.0         0.12    
   61.42       0.5         0.5        0.7         0.0         0.12    
   59.00       0.4         0.5        0.6         0.0         0.11    
   55.17       0.4         0.4        0.6         0.0         0.10    
   55.17       0.4         0.4        0.6         0.0         0.10    
   54.00       0.3         0.4        0.5         0.0         0.10    
   51.00       0.3         0.4        0.5         0.0         0.09    
 
   51.00       0.3         0.4        0.5         0.0         0.09    
   48.92       0.3         0.3        0.4         0.0         0.09    
   48.92       0.3         0.3        0.4         0.0         0.09    
   44.67       0.2         0.3        0.4         0.0         0.08    
   44.00       0.2         0.3        0.3         0.0         0.08    
   43.25       0.2         0.3        0.3         0.0         0.08    
   43.25       0.2         0.3        0.3         0.0         0.08    
   39.00       0.2         0.2        0.3         0.0         0.07    
   37.00       0.2         0.2        0.2         0.0         0.06    
   37.00       0.2         0.2        0.2         0.0         0.06    
   34.00       0.1         0.2        0.2         0.0         0.06    
   30.75       0.1         0.1        0.2         0.0         0.05    
   30.75       0.1         0.1        0.2         0.0         0.05    
   29.00       0.1         0.1        0.1         0.0         0.05    
   24.50       0.1         0.1        0.1         0.0         0.04    
   24.50       0.1         0.1        0.1         0.0         0.04    
   24.00       0.1         0.1        0.1         0.0         0.04    
   19.00       0.0         0.0        0.1         0.0         0.03    
   18.25       0.0         0.0        0.1         0.0         0.03    
   18.25       0.0         0.0        0.1         0.0         0.03    
   14.00       0.0         0.0        0.0         0.0         0.02    
   12.00       0.0         0.0        0.0         0.0         0.02    
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Deflections for Pole 
 
Loading Case Seismic 
 
 Distance                            Defl.                            
   From      Defl.       Defl.     Resultant     Defl.                
   Base      X-Dir       Y-Dir       X & Y       Z-Dir      Rotation  
   (ft)       (in)        (in)        (in)        (in)       (deg.)   
   12.00       0.0         0.0        0.0         0.0         0.02    
    9.00       0.0         0.0        0.0         0.0         0.01    
    4.00       0.0         0.0        0.0         0.0         0.01    
    0.00       0.0         0.0        0.0         0.0         0.00    
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Stresses for Pole 
 
Loading Case Seismic 
 
Distance   Nominal     Nominal     Nominal     Nominal      Axial       Flexural      Shear       Torsion      Combined  
  From     Axial      Flexural     Shear     Torsional   Interaction  Interaction  Interaction  Interaction    Stress    
  Base    Strength    Strength    Strength    Strength       Term         Term         Term         Term     Interaction 
  (ft)     (lbs)     (in-kips)     (lbs)     (in-kips)                                                                   
  149.00    534,291       2,300     160,287       2,204         0.00         0.00         0.00         0.00         0.01 
  144.00    597,409       2,880     179,223       2,756         0.02         0.00         0.00         0.00         0.02 
  143.33    605,824       2,962     181,747       2,834         0.02         0.00         0.00         0.00         0.02 
  139.00    660,526       3,525     198,158       3,369         0.02         0.01         0.00         0.00         0.02 
 
  139.00  1,092,818       5,747     327,846       5,533         0.01         0.01         0.00         0.00         0.02 
  138.25  1,108,598       5,916     332,579       5,694         0.01         0.01         0.00         0.00         0.02 
  134.00  1,198,014       6,917     359,404       6,649         0.01         0.01         0.00         0.00         0.02 
  132.00  1,240,092       7,416     372,028       7,125         0.01         0.01         0.00         0.00         0.03 
  129.00  1,303,210       8,196     390,963       7,868         0.01         0.01         0.00         0.00         0.03 
  125.75  1,371,587       9,086     411,476       8,716         0.01         0.02         0.00         0.00         0.03 
  124.00  1,408,406       9,584     422,522       9,190         0.02         0.02         0.00         0.00         0.04 
  119.50  1,503,082      10,925     450,924      10,467         0.02         0.02         0.00         0.00         0.04 
  119.00  1,513,601      11,080     454,080      10,614         0.02         0.02         0.00         0.00         0.04 
  114.00  1,618,797      12,684     485,639      12,141         0.02         0.02         0.00         0.00         0.04 
  113.25  1,634,576      12,934     490,373      12,379         0.02         0.03         0.00         0.00         0.04 
  109.00  1,723,993      14,397     517,198      13,770         0.02         0.03         0.00         0.00         0.05 
  108.00  1,745,032      14,752     523,510      14,108         0.02         0.03         0.00         0.00         0.05 
  104.00  1,829,188      16,218     548,756      15,502         0.02         0.03         0.00         0.00         0.05 
  102.00  1,871,267      16,977     561,380      16,223         0.02         0.03         0.00         0.00         0.05 
   99.00  1,934,384      18,148     580,315      17,336         0.02         0.03         0.00         0.00         0.05 
   96.75  1,981,722      19,051     594,517      18,195         0.02         0.03         0.00         0.00         0.05 
   95.00  2,018,541      19,755     605,562      18,877         0.02         0.03         0.00         0.00         0.05 
 
   95.00  2,369,061      22,643     710,718      21,669         0.01         0.03         0.00         0.00         0.04 
   94.00  2,394,308      23,131     718,292      22,133         0.01         0.03         0.00         0.00         0.04 
   90.75  2,476,361      24,753     742,908      23,676         0.01         0.03         0.00         0.00         0.04 
   90.25  2,488,984      25,007     746,695      23,918         0.01         0.03         0.00         0.00         0.04 
   89.00  2,520,543      25,649     756,163      24,528         0.01         0.03         0.00         0.00         0.04 
   85.17  2,617,323      27,668     785,197      26,448         0.01         0.03         0.00         0.00         0.04 
   84.00  2,646,778      28,298     794,033      27,047         0.01         0.03         0.00         0.00         0.04 
   81.46  2,710,947      29,694     813,284      28,374         0.01         0.03         0.00         0.00         0.04 
   78.92  2,775,117      31,124     832,535      29,733         0.01         0.03         0.00         0.00         0.04 
   74.00  2,899,248      33,982     869,774      32,453         0.01         0.03         0.00         0.00         0.04 
   72.67  2,932,910      34,678     879,873      33,211         0.01         0.03         0.00         0.00         0.04 
   69.00  3,025,483      36,616     907,645      35,340         0.01         0.03         0.00         0.00         0.04 
   66.42  3,090,704      38,001     927,211      36,880         0.01         0.03         0.00         0.00         0.04 
   64.00  3,151,717      39,311     945,515      38,351         0.01         0.03         0.00         0.00         0.04 
   61.42  3,216,939      40,726     965,082      39,955         0.01         0.03         0.00         0.00         0.04 
   59.00  3,277,952      42,063     983,386      41,485         0.01         0.03         0.00         0.00         0.04 
   55.17  3,374,732      44,208   1,012,420      43,970         0.01         0.03         0.00         0.00         0.04 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Stresses for Pole 
 
Loading Case Seismic 
 
Distance   Nominal     Nominal     Nominal     Nominal      Axial       Flexural      Shear       Torsion      Combined  
  From     Axial      Flexural     Shear     Torsional   Interaction  Interaction  Interaction  Interaction    Stress    
  Base    Strength    Strength    Strength    Strength       Term         Term         Term         Term     Interaction 
  (ft)     (lbs)     (in-kips)     (lbs)     (in-kips)                                                                   
   54.00  3,404,187      44,867   1,021,256      44,741         0.01         0.03         0.00         0.00         0.04 
   51.00  3,479,928      46,572   1,043,978      46,754         0.01         0.03         0.00         0.00         0.04 
 
   51.00  3,421,905      45,264   1,026,572      45,208         0.01         0.03         0.00         0.00         0.04 
   48.92  3,474,503      46,450   1,042,351      46,609         0.01         0.03         0.00         0.00         0.04 
   44.67  3,581,803      48,892   1,074,541      49,532         0.01         0.03         0.00         0.00         0.04 
   44.00  3,598,634      49,278   1,079,590      49,998         0.01         0.03         0.00         0.00         0.04 
   43.25  3,617,569      49,713   1,085,271      50,526         0.01         0.03         0.00         0.00         0.04 
   39.00  3,724,869      52,195   1,117,461      53,568         0.01         0.03         0.00         0.00         0.04 
   37.00  3,775,363      53,373   1,132,609      55,030         0.01         0.03         0.00         0.00         0.04 
   34.00  3,851,104      55,150   1,155,331      57,260         0.01         0.03         0.00         0.00         0.04 
   30.75  3,933,156      57,089   1,179,947      59,726         0.01         0.03         0.00         0.00         0.04 
   29.00  3,977,339      58,138   1,193,202      61,075         0.01         0.03         0.00         0.00         0.04 
   24.50  4,090,950      60,851   1,227,285      64,614         0.01         0.03         0.00         0.00         0.04 
   24.00  4,103,574      61,154   1,231,072      65,014         0.01         0.03         0.00         0.00         0.04 
   19.00  4,229,808      64,195   1,268,943      69,075         0.01         0.03         0.00         0.00         0.04 
   18.25  4,248,744      64,653   1,274,623      69,695         0.01         0.03         0.00         0.00         0.04 
   14.00  4,356,043      67,256   1,306,813      73,260         0.01         0.03         0.00         0.00         0.04 
   12.00  4,406,537      68,485   1,321,961      74,968         0.01         0.03         0.00         0.00         0.04 
    9.00  4,482,278      70,332   1,344,683      77,567         0.01         0.03         0.00         0.00         0.04 
    4.00  4,608,513      73,420   1,382,554      81,998         0.01         0.03         0.00         0.00         0.04 
    0.00  4,709,501      75,897   1,412,850      85,631         0.01         0.03         0.00         0.00         0.04 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Forces and Moments for Pole in the Local Element Coordinate System 
 
 
Loading Case Seismic 2                                      
Dist. From                            Resultant                   Shear        Shear      Resultant               
   Base         Mx           My         Mx & My      Torsion      X-Dir.       Y-Dir.       Shear        Axial    
   (ft)     (in-kips)    (in-kips)    (in-kips)    (in-kips)      (lbs)        (lbs)        (lbs)        (lbs)    
 
    149.00           0            0            0            0            2            3            3           44 
    144.00           0            0            1            0            8           10           13          172 
    144.00           0            0            1            0          296          352          460         6290 
    143.33           3           -3            4            0          296          353          461         6309 
    143.33           3           -3            4            0          296          353          461         6310 
    139.00          22          -18           28            0          302          360          470         6435 
 
    139.00          22          -18           28            0          316          376          491         6749 
    138.25          25          -21           33            0          317          378          494         6786 
    138.25          25          -21           33            0          317          378          493         6788 
    134.00          45          -38           58            0          326          389          508         7010 
    134.00          45          -38           58            0          487          581          758        10944 
    132.00          59          -49           77            0          492          586          765        11054 
    132.00          59          -49           77            0          491          585          764        11058 
    129.00          80          -67          104            0          497          592          773        11231 
    125.75         103          -87          135            0          504          601          785        11429 
    125.75         103          -87          135            0          504          600          784        11432 
    124.00         116          -97          151            0          508          605          790        11543 
    124.00         116          -97          151            0          645          769         1004        15477 
    119.50         158         -132          206            0          656          781         1020        15774 
    119.50         158         -132          206            0          654          780         1018        15776 
    119.00         162         -136          212            0          654          779         1017        15811 
    114.00         210         -176          274            0          665          793         1035        16167 
    114.00         210         -176          274            0          782          932         1216        20101 
    113.25         218         -183          285            0          783          934         1219        20156 
    113.25         218         -183          285            0          782          932         1216        20160 
    109.00         266         -223          347            0          789          940         1227        20485 
    108.00         277         -232          362            0          791          943         1231        20564 
    108.00         277         -232          362            0          789          940         1228        20566 
    104.00         322         -271          421            0          795          948         1237        20891 
    102.00         345         -290          451            0          799          953         1244        21060 
    102.00         345         -290          451            0          797          950         1240        21063 
     99.00         380         -319          496            0          801          955         1247        21323 
     96.75         405         -340          529            0          806          960         1254        21523 
     96.75         405         -340          529            0          804          958         1251        21526 
     95.00         426         -357          556            0          808          962         1256        21685 
 
     95.00         426         -357          556            0          806          961         1255        21686 
     94.00         437         -367          571            0          809          964         1259        21887 
     90.75         475         -399          620            0          822          980         1279        22554 
     90.75         475         -399          620            0          821          978         1277        22556 
     90.25         481         -404          628            0          822          980         1279        22660 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Forces and Moments for Pole in the Local Element Coordinate System 
 
 
Loading Case Seismic 2                                      
Dist. From                            Resultant                   Shear        Shear      Resultant               
   Base         Mx           My         Mx & My      Torsion      X-Dir.       Y-Dir.       Shear        Axial    
   (ft)     (in-kips)    (in-kips)    (in-kips)    (in-kips)      (lbs)        (lbs)        (lbs)        (lbs)    
 
     89.00         496         -416          647            0          823          981         1281        22803 
     85.17         541         -454          706            0          831          991         1293        23251 
     85.17         541         -454          706            0          829          988         1290        23253 
     84.00         555         -466          724            0          830          989         1292        23393 
     81.46         585         -491          764            0          833          993         1297        23704 
     78.92         616         -517          804            0          838          999         1304        24021 
     78.92         616         -517          804            0          836          996         1300        24025 
     74.00         675         -566          881            0          842         1004         1310        24661 
     72.67         691         -580          902            0          844         1006         1314        24838 
     72.67         691         -580          902            0          843         1004         1311        24840 
     69.00         735         -617          960            0          846         1009         1317        25338 
     66.42         766         -643         1000            0          850         1013         1323        25698 
     66.42         766         -643         1000            0          848         1011         1320        25700 
     64.00         796         -668         1039            0          850         1013         1323        26044 
     61.42         827         -694         1080            0          854         1018         1328        26419 
     61.42         827         -694         1080            0          852         1015         1326        26420 
     59.00         857         -719         1118            0          853         1017         1327        26778 
     55.17         904         -758         1180            0          858         1022         1334        27360 
     55.17         904         -758         1180            0          856         1020         1332        27362 
     54.00         918         -770         1198            0          856         1020         1331        27542 
     51.00         955         -801         1246            0          859         1024         1336        28013 
 
     51.00         955         -801         1246            0          857         1022         1334        28013 
     48.92         980         -823         1280            0          861         1027         1340        28674 
     48.92         980         -823         1280            0          859         1024         1337        28676 
     44.67        1033         -867         1348            0          865         1031         1346        30055 
     44.00        1041         -874         1359            0          865         1031         1346        30164 
     43.25        1050         -881         1371            0          866         1032         1347        30287 
     43.25        1050         -881         1371            0          864         1029         1344        30289 
     39.00        1103         -925         1440            0          865         1030         1345        31001 
     37.00        1128         -946         1472            0          866         1032         1347        31343 
     37.00        1128         -946         1472            0          864         1030         1344        31346 
     34.00        1165         -977         1520            0          864         1029         1344        31868 
     30.75        1205        -1011         1573            0          865         1031         1346        32445 
     30.75        1205        -1011         1573            0          864         1029         1344        32447 
     29.00        1227        -1029         1601            0          862         1028         1341        32763 
     24.50        1282        -1076         1674            0          864         1030         1344        33592 
     24.50        1282        -1076         1674            0          862         1028         1341        33593 
     24.00        1288        -1081         1682            0          861         1026         1339        33687 
     19.00        1350        -1133         1762            0          860         1025         1338        34638 
     18.25        1359        -1140         1774            0          860         1025         1338        34783 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Forces and Moments for Pole in the Local Element Coordinate System 
 
 
Loading Case Seismic 2                                      
Dist. From                            Resultant                   Shear        Shear      Resultant               
   Base         Mx           My         Mx & My      Torsion      X-Dir.       Y-Dir.       Shear        Axial    
   (ft)     (in-kips)    (in-kips)    (in-kips)    (in-kips)      (lbs)        (lbs)        (lbs)        (lbs)    
 
     18.25        1359        -1140         1774            0          858         1023         1335        34785 
     14.00        1411        -1184         1842            0          857         1021         1333        35619 
     12.00        1436        -1205         1874            0          857         1022         1334        36019 
     12.00        1436        -1205         1874            0          856         1020         1331        36021 
      9.00        1472        -1236         1922            0          853         1017         1328        36630 
      4.00        1534        -1287         2002            0          851         1014         1323        37667 
      0.00        1582        -1328         2065            0          851         1014         1324        38518 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Deflections for Pole 
 
Loading Case Seismic 2 
 
 Distance                            Defl.                            
   From      Defl.       Defl.     Resultant     Defl.                
   Base      X-Dir       Y-Dir       X & Y       Z-Dir      Rotation  
   (ft)       (in)        (in)        (in)        (in)       (deg.)   
  149.00       3.3         3.9        5.1         0.0         0.34    
  144.00       3.0         3.6        4.7         0.0         0.34    
  144.00       3.0         3.6        4.7         0.0         0.34    
  143.33       3.0         3.6        4.7         0.0         0.34    
  143.33       3.0         3.6        4.7         0.0         0.34    
  139.00       2.8         3.4        4.4         0.0         0.33    
 
  139.00       2.8         3.4        4.4         0.0         0.33    
  138.25       2.8         3.3        4.3         0.0         0.33    
  138.25       2.8         3.3        4.3         0.0         0.33    
  134.00       2.6         3.1        4.0         0.0         0.33    
  134.00       2.6         3.1        4.0         0.0         0.33    
  132.00       2.5         3.0        3.9         0.0         0.32    
  132.00       2.5         3.0        3.9         0.0         0.32    
  129.00       2.4         2.8        3.7         0.0         0.32    
  125.75       2.2         2.7        3.5         0.0         0.31    
  125.75       2.2         2.7        3.5         0.0         0.31    
  124.00       2.2         2.6        3.4         0.0         0.30    
  124.00       2.2         2.6        3.4         0.0         0.30    
  119.50       2.0         2.4        3.1         0.0         0.29    
  119.50       2.0         2.4        3.1         0.0         0.29    
  119.00       2.0         2.3        3.1         0.0         0.29    
  114.00       1.8         2.1        2.8         0.0         0.27    
  114.00       1.8         2.1        2.8         0.0         0.27    
  113.25       1.8         2.1        2.7         0.0         0.27    
  113.25       1.8         2.1        2.7         0.0         0.27    
  109.00       1.6         1.9        2.5         0.0         0.26    
  108.00       1.6         1.9        2.4         0.0         0.25    
  108.00       1.6         1.9        2.4         0.0         0.25    
  104.00       1.4         1.7        2.2         0.0         0.24    
  102.00       1.4         1.6        2.1         0.0         0.23    
  102.00       1.4         1.6        2.1         0.0         0.23    
   99.00       1.3         1.5        2.0         0.0         0.22    
   96.75       1.2         1.4        1.9         0.0         0.21    
   96.75       1.2         1.4        1.9         0.0         0.21    
   95.00       1.2         1.4        1.8         0.0         0.21    
 
   95.00       1.2         1.4        1.8         0.0         0.21    
   94.00       1.1         1.4        1.8         0.0         0.20    
   90.75       1.1         1.3        1.6         0.0         0.19    
   90.75       1.1         1.3        1.6         0.0         0.19    
   90.25       1.0         1.2        1.6         0.0         0.19    
   89.00       1.0         1.2        1.6         0.0         0.19    
   85.17       0.9         1.1        1.4         0.0         0.18    
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Deflections for Pole 
 
Loading Case Seismic 2 
 
 Distance                            Defl.                            
   From      Defl.       Defl.     Resultant     Defl.                
   Base      X-Dir       Y-Dir       X & Y       Z-Dir      Rotation  
   (ft)       (in)        (in)        (in)        (in)       (deg.)   
   85.17       0.9         1.1        1.4         0.0         0.18    
   84.00       0.9         1.1        1.4         0.0         0.18    
   81.46       0.8         1.0        1.3         0.0         0.17    
   78.92       0.8         0.9        1.2         0.0         0.16    
   78.92       0.8         0.9        1.2         0.0         0.16    
   74.00       0.7         0.8        1.0         0.0         0.15    
   72.67       0.6         0.8        1.0         0.0         0.14    
   72.67       0.6         0.8        1.0         0.0         0.14    
   69.00       0.6         0.7        0.9         0.0         0.13    
   66.42       0.5         0.6        0.8         0.0         0.13    
   66.42       0.5         0.6        0.8         0.0         0.13    
   64.00       0.5         0.6        0.8         0.0         0.12    
   61.42       0.4         0.5        0.7         0.0         0.12    
   61.42       0.4         0.5        0.7         0.0         0.12    
   59.00       0.4         0.5        0.6         0.0         0.11    
   55.17       0.3         0.4        0.5         0.0         0.10    
   55.17       0.3         0.4        0.5         0.0         0.10    
   54.00       0.3         0.4        0.5         0.0         0.10    
   51.00       0.3         0.4        0.5         0.0         0.09    
 
   51.00       0.3         0.4        0.5         0.0         0.09    
   48.92       0.3         0.3        0.4         0.0         0.09    
   48.92       0.3         0.3        0.4         0.0         0.09    
   44.67       0.2         0.3        0.3         0.0         0.08    
   44.00       0.2         0.3        0.3         0.0         0.08    
   43.25       0.2         0.2        0.3         0.0         0.08    
   43.25       0.2         0.2        0.3         0.0         0.08    
   39.00       0.2         0.2        0.3         0.0         0.07    
   37.00       0.1         0.2        0.2         0.0         0.06    
   37.00       0.1         0.2        0.2         0.0         0.06    
   34.00       0.1         0.1        0.2         0.0         0.06    
   30.75       0.1         0.1        0.2         0.0         0.05    
   30.75       0.1         0.1        0.2         0.0         0.05    
   29.00       0.1         0.1        0.1         0.0         0.05    
   24.50       0.1         0.1        0.1         0.0         0.04    
   24.50       0.1         0.1        0.1         0.0         0.04    
   24.00       0.1         0.1        0.1         0.0         0.04    
   19.00       0.0         0.0        0.1         0.0         0.03    
   18.25       0.0         0.0        0.1         0.0         0.03    
   18.25       0.0         0.0        0.1         0.0         0.03    
   14.00       0.0         0.0        0.0         0.0         0.02    
   12.00       0.0         0.0        0.0         0.0         0.02    
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Deflections for Pole 
 
Loading Case Seismic 2 
 
 Distance                            Defl.                            
   From      Defl.       Defl.     Resultant     Defl.                
   Base      X-Dir       Y-Dir       X & Y       Z-Dir      Rotation  
   (ft)       (in)        (in)        (in)        (in)       (deg.)   
   12.00       0.0         0.0        0.0         0.0         0.02    
    9.00       0.0         0.0        0.0         0.0         0.01    
    4.00       0.0         0.0        0.0         0.0         0.01    
    0.00       0.0         0.0        0.0         0.0         0.00    
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Stresses for Pole 
 
Loading Case Seismic 2 
 
Distance   Nominal     Nominal     Nominal     Nominal      Axial       Flexural      Shear       Torsion      Combined  
  From     Axial      Flexural     Shear     Torsional   Interaction  Interaction  Interaction  Interaction    Stress    
  Base    Strength    Strength    Strength    Strength       Term         Term         Term         Term     Interaction 
  (ft)     (lbs)     (in-kips)     (lbs)     (in-kips)                                                                   
  149.00    534,291       2,300     160,287       2,204         0.00         0.00         0.00         0.00         0.01 
  144.00    597,409       2,880     179,223       2,756         0.01         0.00         0.00         0.00         0.01 
  143.33    605,824       2,962     181,747       2,834         0.01         0.00         0.00         0.00         0.01 
  139.00    660,526       3,525     198,158       3,369         0.01         0.01         0.00         0.00         0.02 
 
  139.00  1,092,818       5,747     327,846       5,533         0.01         0.01         0.00         0.00         0.01 
  138.25  1,108,598       5,916     332,579       5,694         0.01         0.01         0.00         0.00         0.01 
  134.00  1,198,014       6,917     359,404       6,649         0.01         0.01         0.00         0.00         0.02 
  132.00  1,240,092       7,416     372,028       7,125         0.01         0.01         0.00         0.00         0.02 
  129.00  1,303,210       8,196     390,963       7,868         0.01         0.01         0.00         0.00         0.02 
  125.75  1,371,587       9,086     411,476       8,716         0.01         0.02         0.00         0.00         0.03 
  124.00  1,408,406       9,584     422,522       9,190         0.01         0.02         0.00         0.00         0.03 
  119.50  1,503,082      10,925     450,924      10,467         0.01         0.02         0.00         0.00         0.03 
  119.00  1,513,601      11,080     454,080      10,614         0.01         0.02         0.00         0.00         0.03 
  114.00  1,618,797      12,684     485,639      12,141         0.01         0.02         0.00         0.00         0.04 
  113.25  1,634,576      12,934     490,373      12,379         0.01         0.02         0.00         0.00         0.04 
  109.00  1,723,993      14,397     517,198      13,770         0.01         0.03         0.00         0.00         0.04 
  108.00  1,745,032      14,752     523,510      14,108         0.01         0.03         0.00         0.00         0.04 
  104.00  1,829,188      16,218     548,756      15,502         0.01         0.03         0.00         0.00         0.04 
  102.00  1,871,267      16,977     561,380      16,223         0.01         0.03         0.00         0.00         0.04 
   99.00  1,934,384      18,148     580,315      17,336         0.01         0.03         0.00         0.00         0.04 
   96.75  1,981,722      19,051     594,517      18,195         0.01         0.03         0.00         0.00         0.04 
   95.00  2,018,541      19,755     605,562      18,877         0.01         0.03         0.00         0.00         0.04 
 
   95.00  2,369,061      22,643     710,718      21,669         0.01         0.03         0.00         0.00         0.04 
   94.00  2,394,308      23,131     718,292      22,133         0.01         0.03         0.00         0.00         0.04 
   90.75  2,476,361      24,753     742,908      23,676         0.01         0.03         0.00         0.00         0.04 
   90.25  2,488,984      25,007     746,695      23,918         0.01         0.03         0.00         0.00         0.04 
   89.00  2,520,543      25,649     756,163      24,528         0.01         0.03         0.00         0.00         0.04 
   85.17  2,617,323      27,668     785,197      26,448         0.01         0.03         0.00         0.00         0.04 
   84.00  2,646,778      28,298     794,033      27,047         0.01         0.03         0.00         0.00         0.04 
   81.46  2,710,947      29,694     813,284      28,374         0.01         0.03         0.00         0.00         0.04 
   78.92  2,775,117      31,124     832,535      29,733         0.01         0.03         0.00         0.00         0.04 
   74.00  2,899,248      33,982     869,774      32,453         0.01         0.03         0.00         0.00         0.04 
   72.67  2,932,910      34,678     879,873      33,211         0.01         0.03         0.00         0.00         0.04 
   69.00  3,025,483      36,616     907,645      35,340         0.01         0.03         0.00         0.00         0.04 
   66.42  3,090,704      38,001     927,211      36,880         0.01         0.03         0.00         0.00         0.04 
   64.00  3,151,717      39,311     945,515      38,351         0.01         0.03         0.00         0.00         0.04 
   61.42  3,216,939      40,726     965,082      39,955         0.01         0.03         0.00         0.00         0.04 
   59.00  3,277,952      42,063     983,386      41,485         0.01         0.03         0.00         0.00         0.04 
   55.17  3,374,732      44,208   1,012,420      43,970         0.01         0.03         0.00         0.00         0.04 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
Stresses for Pole 
 
Loading Case Seismic 2 
 
Distance   Nominal     Nominal     Nominal     Nominal      Axial       Flexural      Shear       Torsion      Combined  
  From     Axial      Flexural     Shear     Torsional   Interaction  Interaction  Interaction  Interaction    Stress    
  Base    Strength    Strength    Strength    Strength       Term         Term         Term         Term     Interaction 
  (ft)     (lbs)     (in-kips)     (lbs)     (in-kips)                                                                   
   54.00  3,404,187      44,867   1,021,256      44,741         0.01         0.03         0.00         0.00         0.04 
   51.00  3,479,928      46,572   1,043,978      46,754         0.01         0.03         0.00         0.00         0.04 
 
   51.00  3,421,905      45,264   1,026,572      45,208         0.01         0.03         0.00         0.00         0.04 
   48.92  3,474,503      46,450   1,042,351      46,609         0.01         0.03         0.00         0.00         0.04 
   44.67  3,581,803      48,892   1,074,541      49,532         0.01         0.03         0.00         0.00         0.04 
   44.00  3,598,634      49,278   1,079,590      49,998         0.01         0.03         0.00         0.00         0.04 
   43.25  3,617,569      49,713   1,085,271      50,526         0.01         0.03         0.00         0.00         0.04 
   39.00  3,724,869      52,195   1,117,461      53,568         0.01         0.03         0.00         0.00         0.04 
   37.00  3,775,363      53,373   1,132,609      55,030         0.01         0.03         0.00         0.00         0.04 
   34.00  3,851,104      55,150   1,155,331      57,260         0.01         0.03         0.00         0.00         0.04 
   30.75  3,933,156      57,089   1,179,947      59,726         0.01         0.03         0.00         0.00         0.04 
   29.00  3,977,339      58,138   1,193,202      61,075         0.01         0.03         0.00         0.00         0.04 
   24.50  4,090,950      60,851   1,227,285      64,614         0.01         0.03         0.00         0.00         0.04 
   24.00  4,103,574      61,154   1,231,072      65,014         0.01         0.03         0.00         0.00         0.04 
   19.00  4,229,808      64,195   1,268,943      69,075         0.01         0.03         0.00         0.00         0.04 
   18.25  4,248,744      64,653   1,274,623      69,695         0.01         0.03         0.00         0.00         0.04 
   14.00  4,356,043      67,256   1,306,813      73,260         0.01         0.03         0.00         0.00         0.04 
   12.00  4,406,537      68,485   1,321,961      74,968         0.01         0.03         0.00         0.00         0.04 
    9.00  4,482,278      70,332   1,344,683      77,567         0.01         0.03         0.00         0.00         0.04 
    4.00  4,608,513      73,420   1,382,554      81,998         0.01         0.03         0.00         0.00         0.04 
    0.00  4,709,501      75,897   1,412,850      85,631         0.01         0.03         0.00         0.00         0.04 
 
MINIMUM DEFLECTION RATIO //  DEFLECTION LIMIT / DEFLECTION  // IS 
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
                                       F L A N G E   A N A L Y S I S 
 
                FLANGE FOR THE C - D   JOINT  :  SIZED FOR SHAFT MOMENT CAPACITY 
 
    Input Data                                             Results 
    =========================================              ========================================= 
 
    Applied Reactions                                        Bolts                                       
      Resultant Moment          =       3,221  in-kips         Maximum Bolt Axial Force  =      50,045  lbs 
      Torsion                   =           0  in-kips         Maximum Bolt Shear        =       1,281  lbs 
      Resultant Shear           =           0  lbs             Tensile Strength          =         120  ksi 
      Axial                     =           0  lbs             Axial Capacity            =      54,540  lbs 
                                                               Axial Stress              =          83  ksi 
                                                               Shear Capacity            =      26,507  lbs 
                                                               Shear Stress              =           0  psi 
                                                               Combined Stress Ratio     =        0.84   
 
    Bolts                                                    Flange                                      
      Number of Bolts           =          10                  Weight                    =         143  lbs 
      Bolt Diameter             =        1.00  in              Controlling Stress        =     Bending   
      Bolt Material             =        A325                  Maximum Stress Ratio      =        0.42   
      Bolt Circle               =       21.03  in              Bending Stress Ratio      =        0.42   
                                                               Shear Stress Ratio        =        0.41   
                                                               Bearing Stress Ratio      =        0.42   
    Flange                                                                                               
      Outside Diameter          =       23.53  in                                                        
      Thickness                 =       1.500  in                                                        
      Yield Strength            =          50  ksi                                                       
      Tensile Strength          =          65  ksi                                                       
      Valmont Material Spec.    =        S-56                                                            
      Center Hole Diameter      =       10.64  in                                                        
      Vent Hole Diameter        =        4.00  in                                                        
      Vent hole 1, X Coordinate =        5.44  in                                                        
      Vent hole 1, Y Coordinate =        0.00  in                                                        
      Vent hole 2, X Coordinate =       -5.44  in                                                        
      Vent hole 2, Y Coordinate =        0.00  in                                                        
 
    Tube                                                                                                 
      No. of sides              =          18                                                            
      Design Diameter           =      17.263  in                                                        
      Detailed "C" Sect. Dia    =      17.311  in                                                        
      Detailed "D" Sect. Dia    =      17.216  in                                                        
      Thickness                 =      0.3125  in                                                        
      Thickness for M. Cap.     =      0.1875  in                                                        
      Yield                     =          65  ksi                                                       
 
 
                                        *** BOLT COORDINATES *** 
      BOLT NO.     X-COORD     Y-COORD                            BOLT NO.     X-COORD     Y-COORD   
           1         10.51        0.00              *                  2          8.51        6.18   
           3          3.25       10.00              *                                                
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     BY VALMONT INDUSTRIES    FOR:        ARCOLA TOWERS 149.0' POLE, SITE: PARAMOUNT, HAGERSTOWN, MD               DATE 10/06/2022 
     Design Id: 562902-P1                                                                                          IMPAX 25.1.19.3 
                                                                                                                                        
          NUMBER                                                   SHIPPED        PROJECTION    GALVANIZED       THREAD                 
         OF BOLTS      DIAMETER        LENGTH       WEIGHT           AS             LENGTH        LENGTH          SIZE                  
                        (IN.)          (IN.)        (KIPS)                          (IN.)         (IN.)                                 
                                                                                                                                        
            24          1.750          66.00         1.52     BOLTS, TEMPLATES       9.50         66.00         5-UNC-2A                
                                                                                                                                        
          STEEL       STEEL     MAXIMUM BOLT  MAXIMUM BOLT   NOMINAL         STRESS       INTERACTION      CONFIGURATION OF             
          SPEC.      SPECIF.       FORCE      SHEAR FORCE    STRENGTH         AREA          VALUE             BOTTOM END                
         VALMONT                   (KIPS)        (KIPS)       (KIPS)        (SQ. IN.)                                                   
                                                                                                                                        
           S23         A615        129.43         1.88        142.50          1.90           0.91   THREADED WITH HEAVY HEX HEAD NUT    
                                                                                                                                        
                                                                                                                                        
                                                           *** BOLT COORDINATES (IN.) ***                                               
                                                                                                                                        
                                        BOLT NO.  X-COORD   Y-COORD  *   BOLT NO.  X-COORD   Y-COORD                                    
                                           1       34.000    0.000   *      2       32.841    8.800                                     
                                           3       29.445    17.000  *      4       24.042    24.042                                    
                                           5       17.000    29.445  *      6       8.800     32.841                                    
                                           7       0.000     34.000  *                                                                  
                                                                                                                                        
       MAX. BOLT CIRCLE =    68.00 IN.                                    TEMPLATE DIAMETER =    71.50 IN.                              
                                                                                                                                        
                                                                                                                                        
                                          *** BASE PLATE CHARACTERISTICS GOVERNED BY LOADING CASE WIND ***                              
                                                                                                                                        
                             BASE PLATE        BASE PLATE          ACTUAL         RAW MATERIAL       POLE DIAM.                         
                              DIAMETER         THICKNESS           WEIGHT            WEIGHT        (MAJOR DIAM.)                        
                               (IN.)             (IN.)             (KIPS)            (KIPS)            (IN.)                            
                                                                                                                                        
                               72.38              2.25              1.54              3.39             61.25                            
                                                                                                                                        
                             EFFECTIVE          PLASTIC          MOMENT IN          PLASTIC           FACTORED                          
                            PLATE WIDTH       SECTION MOD.       BASE PLATE          MOMENT        RESISTING MOM.                       
                               (IN.)           (CU. IN.)          (IN. -K)          (IN. -K)          (IN. -K)                          
                                                                                                                                        
                                8.02             10.15             436.82            507.36            456.63                           
                                                                                                                                        
                               STEEL             STEEL           EFFECTIVE           STRESS                                             
                              SPECIF.           SPECIF.         YIELD STRESS         RATIO                                              
                              VALMONT            OTHER             (KSI)                                                                
                                                                                                                                        
                                S56               A572               50               0.96                                              
                                                                                                                                        
          ** LOADS AT POLE BASE IN THE GLOBAL COORDINATE SYSTEM ************************** LOADING CASES *************************      
       LOADING CASE IDENTIFICATION        WIND ICE + WIND        T+S    Seismic  Seismic 2              ]MAX CRITERION- LOAD CASE       
       MOMENT ABT. X-AXIS (IN-KIP)       50592      13925      13152       1612       1582              ]MOMENT ABT. X    WIND          
       MOMENT ABT. Y-AXIS (IN-KIP)      -42452     -11684     -11036      -1352      -1327              ]MOMENT ABT. Y    WIND          
       SHEAR FORCE (LB.)                 45016      11517      11788       1321       1321              ]RES. MOMENT      WIND          
       VERTICAL FORCE (LB.)              53581      85133      44099      53988      38517              ]SHEAR FORCE      WIND          
                                                                                                        ]BOLT FORCE       WIND          
                                                                                                        ]BOLT TENSION     WIND  
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