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NEXTera'' 
ENERG ~ 

-..,_ 
RESOURCES 

November 18, 2015 

Genesis Solar, LLC 
11995 Wiley's Well Road 
Blythe, CA 92225 

California Energy Commission 
Compliance Project Manager 
1516 9th Street, MS 2000 
Sacramento, California 95814 

RE: Request for Spare GSU Transformer for Genesis Solar, LLC. 

Dear Mr. Veerkamp: 

Genesis Solar, LLC is requesting a review of the attached information to install a spare GSU Transformer 

on site. Our proposal is to install the spare transformer on site to eliminate long lead and transit time 

and prevent the plant from producing expected power to the customer due to delays. We submit that 

having this spare unit on site will increase plant reliability and expected electrical power to the 

customer. Please contact me with any questions. 

Thank you, 

?3!i&rh1u 9/Are 
~ v 

Charlyn Mosley 

SR PGD Environmental Specialist 
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November 17, 2015 

Eric Veerkamp 

California Energy Commission 

Siting, Transmission & Environmental Protection Division 

1516 Ninth Street, MS-2000 

Sacramento, CA 95814-5515 

Dear Mr. Veerkamp, 

The Genesis Solar, LLC facility operates under Conditions of Certification from the California Energy 

Commission (CEC). This submittal is intended to support the CE C's review and approval of the proposed 

modification and CEC's determination of whether any changes to our Conditions of Certification are 

necessary as the Genesis Solar, LLC facility request the addition to facilitate a spare transformer on site. 

Pursuant to Section 1769 please review the following statements that address the statutes of said 

section. 

A request for an amendment to the Conditions of Certification for Genesis Solar, LLC (09-AFC-8) located 

at 11995 Wiley's Well Road, Blythe, CA 92225 follows, 

1. (l.a) Description of the proposed modification: NextEra Energy is proposing to construct a 

foundation and containment structure for storage of a spare main power transformer to be 

located at the North end of the Well "O" area in the commons. In order to improve the plants' 

reliability we are purchasing a spare main transformer to be ready and available on site in the 

event of failure of one of the existing main power transformers. This would allow us to minimize 

any plant downtime in the event of such a failure. The foundation and containment structure 

will be approximately 34' X 30' in size and will include lightning protection as well as connection 

to the existing grounding grid. The foundation and containment structure would be constructed 

in compliance with existing laws, ordinances, regulations and statutes. As per the attached 

excerpt of Section 1769, this corresponds to Item l.A under project modifications. 

2. {l.b) As per the excerpt of section 1769, iteml.B, this request is to approve this minor 
amendment respectfully as expeditiously as is possible to allow for final containment design 
work and construction to be completed prior to the expected transformer delivery in the 4rd 
Quarter 2015. All applicable permits will be obtained for this project. 

3. (l.c) As per the excerpt of Section 1769, item l.C, proposed modifications based on information 

not available prior to certification: The modification is based on information that was not 

available at the time of certification. Plans to acquire a spare main transformer were not 

included in the planning stages of the pre-operations/post operations discussions. 

4. (l.d) To ensure reliability and reduce down time, which would affect the consumers, this 

equipment is vital for the customer supply in the event a power outage occurs due to main 

transformer failure. The lead time and transportation time to ship a backup transformer to our 



facility would take weeks. Equipping the site with a backup main transformer eliminates lead 

time and increases site efficiency during critical transformer failure. 

5. (1.e) Environmental Impacts; The proposed project will not result in any significant adverse 
environmental impacts. No mitigation will be required since there will be no additional 
environmental impact. 
A) Air quality: minimal short-term air quality impacts are possible during construction of the 
foundations, power and control electrical wiring. Minor dust emissions and vehicle exhaust are 
possible. NextEra Energy will mitigate dust emissions using standard dust control practices, 
including watering. Further, our practice is to ensure that minimal vehicle idling occurs, thereby 
minimizing vehicle exhaust. Furthermore, all equipment used on site is required to be in proper 
working order, including properly tuned engines. We believe these measures, coupled with the 
short-term nature of the construction, will result in air emissions that are not significant. 
B) Noise: No significant noise impacts will result from the proposed project. Based on our 
knowledge of practices for construction of this type, no activities associated with the project 
have the potential to generate significant noise levels at or beyond the facility boundary. 
C) Cultural resources: No adverse impacts on cultural resources (archeological or 

paleontological) will result from the proposed project. During CEC review of the original project, 

a complete paleontological survey was conducted on the proposed site. The supporting 

documentation is available in the project files on site if necessary. No cultural resources were 

identified within the area of the proposed project location. Furthermore, excavation, grading 

and other construction activities in the vicinity of the currently proposed project were carried 

out during the original construction of the project. Therefore, the area has already been 

disturbed, and no cultural resources were discovered during construction of the existing plant. 

D) Biological resources: No adverse impacts on biological resources will result from the 

proposed project. During CEC review of the original project a complete biological survey was 

conducted on the overall project. As part of our normal contractor orientation program, NextEra 

Energy awareness training and information on the possible presence and the proper response to 

wildlife sightings, per our existing Conditions of Certification. 

E) Visual impacts: No significant adverse visual impacts will result from the proposed project. 

The construction is in a location that is shielded visually by other existing structures and 

equipment at the site, minimizing incremental visual impacts and rendering the proposed 

project insignificant with regard to the existing project profile. 

F) Hazardous materials: The proposed project will not result in any potential adverse 

environmental impacts associated with hazardous materials use. The transformer will contain oil 

but will not be energized except for low voltage for periodic cycling of cooling fans. The 

containment will be designed to comply with all spill containment requirements, will be 

inspected daily and will have provisions for removal of any rainwater accumulation. 

G) Water Resources: The proposed project will not result in any significant adverse impact to 

water resources. 

6. (1.f) All applicable laws, ordinances, regulations and standards will be adhered to. Proper 

applications, fees and certifications will be obtained prior to construction. 



7. Socioeconomics: The daily local work force will average 10 for the construction of the 
foundation and containment for a period of approximately one week. Additionally, there will be 
a crew of approximately 10 people to unload and set the transformer on the foundation over a 
period of two days. The project is currently out for bid to local companies. These companies 
generally utilize the local labor force from Riverside County to include the city of Blythe and 
surrounding area. 

8. Transportation: For the foundation and containment structure, about 4 trucks will be used to 
haul concrete and rebar for foundations across a period of one week and about 3 trucks and one 
large capacity crane will set the transformer on the foundation during a period of two days. This 
will have little adverse impact to traffic. The Transformer will be transported from SEGS, in the 
high desert by Performance Transport. The dimensions of the haul are 16' 1" on the trailer, 
taking one (1) day to transport. Performance Transport will accommodate the permits, pilots 
and any other incidentals for the haul. 

9. (1.g and h)Effect on the public: This minor amendment will not affect the public since this 
change does not change the operation of the facility. Per excerpt 1.1and1.F, Genesis Solar, LLC's 
location has no residences, schools or farmlands within 20 miles of the site boundaries. Due the 
remote location of the site, there are no potential effects to the public. Consistent with the 
overall intent of the Decision, the proposed modification is a minor amendment to the original 
Certification of Conditions and is consistent with the overall intent of the Decision. The property 
surrounding the area is owned by the BLM. 

Should you have any questions or require additional information please contact me at (760) 921-1401, 
or (760) 831-2651. 

Respectfully, 

Charlyn Mosley 
Sr. PGD Environmental Specialist 
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GENESIS SOLAR LLC 

SPARE 150 
SITE 
AND 

MVA TRANSFORMER 
PREPARATION 
FOUNDATION 

SGN-7209 

11995 WILEY'S WELL ROAD 
BLYTHE, CALIFORNIA 92225 

SITE/FACILITY PLAN I VICINITY MAP 

SCOPE OF WORK STATEMENT: 

PROJECT ADDRESS: 

~V::!:,u, 
~~"'.,,_,.., 

ENGINEERING CONTACTS 

!;ii.'~~~~ •.• 
t>IOJ,.. • ..,, 

'""" ... """"'''""'"'<m.O.>£ 
n"'"'"""""·m•OO><" 

APPLICABLE CODES 

Dennis 
Hurvitz 

T-1.0 -



Dennis 
Hurvitz 

* B.G. STRUCTURAL ENGINEERING 
BRIAN GOTTLIEB - CIVIL ENGINEER - Lie. No. C33047 
75-175 Merle Drive, Suite 200 
Palm Desert, CA 92211 
(760) 568-3553 (760) 568-5681 Fax 

Genesis Solar Energy Center -
Transformer 2 Foundation 

Dlg!tally signed by Dennis Hurvitl 
' DN: cn=Dennls Hurvltz, o=Desert 

Engineers, ou=Desert Engineers, 
emall=Dennis@desertenglneers.co 
m,c=US 
Reason: I am the author of this 
document 
Date: 2015.0B.13 10:\6:15-07'00' 

Desert Engineers 
75401 Painted Desert Drive 

Indian Wells, CA 92210 

Job Number: 800.1915 

August 12, 2015 

VALID ONLY IF SIGNED 
INRED 



Containment Sump Design 
& Retaining Wall 

Transformer Pad, Pedestal, 
and Anchorage Design 
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Small Transformer 
Anchorage & Footing Design 
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20-27 

28-32 

33 -38 

39-43 



Genesis Solar Energy Center 
Secondary Containment Calculation 

Transformer-2 

Containment Sump: 
Width= 

Length= 
Gross Area= 

Generator Pedestal Width = 
Generator Pedestal Width = 

Net Containment Sump Area= 

Volumes: 
Transformer Oil Volume 
24-hour, 25-year storm 

Fire Flow 

28.666 ft 
34.666 ft 

994 sq ft 
11 ft 
19 ft 

785 sq ft 

12,4 70 gallons 
170 cf/ 1000 sf 

3 gallons/sq ft 

= 

= 
= 

1667 cf 
169 cf 
399 cf 

Total required retention: 110% Oil_ Volume+ GreatestOf(Rainfall or Fire_Flow) 

Total Required Sump Volume = 
Depth of Sump= 

2232 cf 
2.845 ft. 

1 



B.G Structural Engineering, Inc. 
75-175 Merle Drive, Suite 200 
Palm Desert, CA 92211 
760-568-3553 Voice 
760-568-5681 Fax 

Point Load on Slab 
lolll• I 

Description : Containment Slab Check 

Code References 
Calculations per ACI 318-11, IBC 2012, CBC 2013, ASCE 7-10 
Load Combinations Used: IBC 2012 

Analytical Values 
d - Slab Thickness 

FS-Req'd Factor of Safety 

Analysis F_o~~las 

12.0in 
3.0: 1 

Genesis Solar Energy Center - Transformer #2 2 
BG ProjectlD: 800.1915 

Project Title: 
En9ineer: 
Pro1ect Descr: 

Printed: 12 AUG 2015, 4:24PM 

File = s:\EC6-DA-1\805AOF .. 1.EC6 
ENERCALC, INC. 1983-2015, Btilld:6.15.7.30, Ver:6.15.7.30 . . : 

Ks - Soil Modulus of Subgrade Reaction 
Ee - Concrete Elastic Modulus 
fc- Concrete Compressive Strength 

J.,l -Poisson's Ratio 
-cp - LRFD Reduction Factor 

Min. Adjacent Load Distance 

40.0 pci 
3, 122.0 ksi 

4.50 ksi 
0.150 
0.850 

87.347 in 

Pn = 1.72 [ (Ks R1IEe)10,000 + 3.6] Fr d•2 
Ks = Soil modulus of subgrade reaction 

Min Adjacent Column Distance= 1.5 * ( [Ee dA3 / (12 * ( 1- u11.2) Ks] I\ 1/4) 
Ee= Concrete elastic modulus 

R1 = 50% plate average dimension= sqrt( PIWid * Pllen) /2 
Ee = Concrete elastic modulus 
Fr- Concrete modulus of rupture= 7.5 *sqrt( fc) 
d - Slab Thickness 

Load & Capacity Tab!~---
Plate (in) R1 Applied Concentrated load on Plate-(kip) 

Load ID Wid Len (in) D Lr L s w 
Service Loac 24.00 24.00 12.00 4.00 2.00 

d - Slab Thickness 
u - Poisson's ratio 

Ks = Soil modulus of subgrade reaction 

Governing Pu Phi*Pn 
E Ld Comb (kip) (kip) Check 

+1.20D<-0.50Lr+1.60L 8.0 544.2 Pass, FS=68.02 >= 3 
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RetainPro 10 (c) 1987-2014, Build 10.14.8.26 
L\••nse : KW-06064200 
L cense To: 

Cantilevered Retaining Wall Design code: CBC 2013,ACI 318-11,ACI 530-11 

,I c.r.it.er.ia ________ .... I Soil Data • 

Retained Height 0.00 ft Allow Soll Bearing 2,000.0 psf 
Wall height above soil 3.oo ft Equivalent Fluid Pressure Method 

Slope Behind Wall 0.00 : 1 
Height of Soil over Toe 6.00 in 

Water height over heel = 0.0 ft 

Heel Active Pressure = 35.0 psf/ft 

Passive Pressure 
Soil Density, Heel 
Soil Density, Toe 
Footingl]Soil Friction 
Soil height to ignore 

for passive pressure 

250.0 psi/ft 
110.00 pcf 

0.00 pcf 
0.350 

12.00 in 

l,s!!"u•r'!'c•ha.r~g!"e•L"!'o!"a"!'ds _____ _.. I Lateral Load Applied to Stem 
Surcharge Over Heel 0.0 psf • Used To Resist Slid Ing & Overturning 
Surcharge Over Toe a.a psf 
Used for Sliding & Overturning 

I Axial Load Applied to Stem f 
Axial Dead Load o.o lbs 
Axial Live Load = 0.0 lbs 
Axial Load Eccentricity 0.0 in 

Lateral Load 
... Height to Top = 
... Height to Bottom 
The above lateral load 

has been increased 
by a factor of 

Wind on Exposed Stem = 

0.0 #/ft 
0.00 ft 
0.00 ft 

1.00 

0.0 psi 

"""'' 

I Adjacent Footing Load 
Adjacent Footing Load = 
Footing Width 
Eccentricity 
Wall to Ftg CL Dist 
Footing Type 
Base Above/Below Soil 

at Back of Wall 
Poisson's Ratio 

1,s.t.e.m_w•e•i•g•h•t•S•e•is•m-ic-L.o.a.d--•• FP / WP Weight Multiplier 
0.305 g Added seismic base force 

• 0.0 lbs 
0.00 ft 
0.00 in 
0.00 ft 

Line Load 

0.0 ft 

0.300 

48.0 lbs 

I Design Summary • Stem Construction • _T"o_,p"S_.t,..em"'---------------

Wall Stability Ratios 
Overturning 
Sliding 

Total Bearing Load 
... resultant ecc. 

4.17 OK 
5.59 OK 

600 lbs 
7.02 in 

Soil Pressure@ Toe 601 psf OK 
Soil Pressure @ Heel O psf OK 

Allowable = 2,000 psf 
Soil Pressure Less Than Allowable 

ACI Factored @Toe 722 psf 
ACl Factored @Heel O psf 

Footing Shear@ Toe 0.0 psi OK 
Footing Shear@ Heel 0.4 psi OK 

Allowable 75.0 psi 

Sliding Cales (Vertical Component NOT Used) 
Lateral Sliding Force 65.5 lbs 
less 100% Passive Force = 156.3 lbs 
less 100% Friction Force 210.0 lbs 

Added Force Req'd 0.0 lbs OK 
.... for 1.5 : 1 Stability 0.0 lbs OK 

Load Factors 
Building Code 
Dead Load 
Uve Load 
Earth, H 
Wind, W 
Seismic, E 

CBC 2013,ACI 
1.200 
1.600 
1.600 
1.000 
1.000 

- Stem OK 
Design Height Above Ftg ft= 0.00 

Wall Material Above "Ht" Concrete 
Thickness 6.00 
Rebar Size # 4 
Rebar Spacing 18.00 
Rebar Placed at Center 

Design Data -------------------------
fb/FB +fa/Fa 
Total Force@ Section lbs= 
Moment. ... Actual ft-#= 
Moment ..... Allowable 
Shear ..... Actual psi= 
Shear ..... Allowable psi= 
Wall Weight 
Rebar Depth 'd' in = 
LAP SPLICE IF ABOVE In= 
LAP SPLICE IF BELOW In= 
HOOK EMBED INTO FTG in= 

0.060 

68.6 
102.9 

1,705.6 
1.9 

75.0 
75.0 
3.00 

18.72 

6.00 

Masonry Data 
rm 

Hook embedment reduced by stress ratio 

Fs 
Solid Grouting 

Modular Ratio 'n' 
Short Term Factor 
Equiv. Solid Thick. 
Masonry Block Type 
Masonry Design Method 

psi= 
psi= 

Medium Weight 
ASD 

Concrete Data ------------------------
re 
Fy 

psi= 2,500.0 
psi= 60,000.0 



4 

RetainPro 10(c)1987-2014, Build 10.14.8.26 
Li.cense : KW-06054200 
License To: 

Cantilevered Retaining Wall Design ~ode: CBC 2013,ACI 318-11,ACI 530-11 

I Footing Dimensions & Strengths 

ToeWdlh 
HeelWdlh 
Total Footing Width 
Footing Thickness 

KeyWdlh 
Key Depth 
Key Distance from Toe 

0.00 ft 
2.50 
2.50 

12.00 in 

12.00 in 
o.oo in 
0.92 ft 

fc = 2,500 psi Fy = 60,000 psi 
150.00 pct Footing Concrete Density 

Min.As% 
Cover@Top 2.00 

= 0.0018 
@ Blm.= 3.00 In 

• Footing Design Results • _12.L -1mL 
Factored Pressure 722 o psi 
Mu': Upward 0 202 ft-# 
Mu' : Downward 0 360 ft-# 
Mu: Design 0 158 ft-# 
Actual 1-Way Shear 0.00 0.39 psi 
Allow 1-Way Shear 0.00 75.00 psi 
Toe Reinforcing None Spec'd 
Heel Reinforcing None Spec'd 
Key Reinforcing = None Spec'd 

Other Acceptable Sizes & Spacings 
Toe: Not req'd, Mu< S *Fr 
Heel: Not req'd, Mu < S *Fr 
Key: Not req'd, Mu < S *Fr 

Summa of Overturn in & Resistin Forces & Moments 

Item 

Heel Active Pressure 
Surcharge over Heel 
Surcharge Over Toe 
Adjacent Footing Load 
Added Lateral Load 
Load @ Siem Above Soil = 

Seismic Stem Self Wt 

Total 

Resisting/Overturning Ratio 

••••• OVERTURNING ••.•. 
Force Distance Moment 

lbs ft ft-# 

17.5 

48.0 

65.5 

0.33 

2.50 

O.T.M. 

5.8 

120.1 

125.9 

Soil Over Heel 
Sloped Soll Over Heel = 
Surcharge Over Heel 
Adjacent Footing Load 
Axial Dead Load on Stem = 

* Axlal Live Load on Stem 
Soil Over Toe 
Surcharge Over Toe 
Stem Welghl(s) 
Earth@ Stem Transitions= 
Footing Weight 
Key Weight = 

•.••• RESISTING .•... 
Force Distance Moment 

lbs ft ft-# 

0.0 1.50 0.0 

225.0 

375.0 

0.25 

1.25 
1.42 

56.3 

468.8 

Vertical Loads used for Soil Pressure = 
= 4.17 

600.0 lbs Vert. Component _= ____ _ 

If seismic is included, the OTM and sliding ratios 
be 1.1 per section 1807.2.3 of IBC 2009 or IBC 201 

Total= 600.0 lbs R.M.= 525.0 
*Axial live load NOT included in total displayed, or used for overturning 

resistance, but is Included for soil pressure calculation. 
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f~'i iTouchMap.com 
tBl Mobl11> nnd Duskloj> Mnp• Maps I Country - State I Places I Google Earth I Cities [ Lat - Long 

Home » Latitude and Longitude of a Point 

To find the latitude and longitude of a point Click on the map, Drag the marker, or enter the ... 

Address; 1123 Street, City State/Country I~ 
Map Center: Get Address - Land Plat Size - Street View - Area Photographs 

Try out 30 Google Earth. Google Earth gives you a 30 look of the area around the center of the map, which is 
usually your last click point, and Includes latitude, longitude and elevat!on Information. 

Latitude and Longitude of a Point 

Get the Latitude and Longitude of a Point 

When you click on the map, move the marker or enter an 
address the latitude and longitude coordinates of the point 
are inserted in the boxes below. 

Lalitude: j33.666272 

Longitude: l-114.996334 

Degrees Minutes Seconds 

Latitude: 133 I 139 lsa.5786 
longitude: 1-114 I Is• 146.8024 

Show Point from Latitude and Longitude 

Use this if you know the latitude and longitude coordinates of 
a point and want to see where on the map the point Is. 

Use: + for N Lat or E Long .. for S Lat or W Long. 
Example: +40.689060 -74.044636 
Note: Your entry should not have any embedded spaces. 

Decimal Deg. Latltude: 

Decimal Deg. Longitude: 
----'==;---~ I Show Point 

Example: +34 40 50.12 for 34N 40' 50. 12" 

Degrees Minutes Seconds 

Latitude: 

Longitude: 

Show Point 

© lTouchMap.com 2007-2014 
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EUSGS Design Maps Summary Report 
User-Specified Input 

Report Title Genesis Solar Project 

Building Code Reference Document ASCE 7-10 Standard 
(which utilizes USGS hazard data available in 2008) 

Site Coordinates 33.66627°N, 114.99633°W 

Site Soil Classification Site Class c - "Very Dense Soil and Soft Rock" 

Risk Category IV (e.g. essential facilities) 

-. , ' :: ' ' 

··<./:':c-; 

-·~=··~· ... 
f:;';l mapquest ©201411~< 

USGS-Provided Output 

s, = 0.534 g 

s, = 0.252 g 

s., = 0.634 g 

s., = 0.390 g 

So, = 0.423 g 

So, = 0.260 g 

For information on how the SS and 51 values above have been calculated from probablllstlc (risk-targeted) and 
deterministic ground motions in the direction of maximum horizontal response, please return to the application and 
select the "2009 NEHRP" building code reference document. 

~ 
• "' 

MCE0 Response Spectrum 

0,70 

0.6) 

0,56 

0,49 

0.42 

0,)5 

0.2Q 

0.21 

0.14 

0.01 

0.00 +----l--t--+---f--+-+--i--t--+--i 
o.oo 0.20 0.40 O.GO o.ao 1.00 1.20 1.40 1.60 l.QO 2.00 

Period, T (sec) 

~ 
• "' 

For PGAM, TL, CRs, and CR1 values, please yjew the detailed report. 

Design Response Spectrum 
0.50 

0.45 

0,4.0 

0,35 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0.00 +--t--t--t--+--t--t--+--t--t--i 
0.00 0.20 0.40 O.GO 0.90 LOO l.20 1.40 1.GO 1.90 2.00 

Period. T (sec) 
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Equipment Forces 
2013 CBC 

Seismic Forces: 
Fp=((0.4ap Sos lp)/Rp)*(1+2z/h)'Wp 

Fpmi"=0.3S0 sl,W, 

Fpmox=1.6SoslpWp 

S0s= 0.423 

Ip= 1.50 

Unit= Transformer 

Wp= 

z= 
h= 

ap= 

Rp= 

F= p 
Fp WSD= 

Fp WSD= 

326,284 lbs. 

3 ft. 
3 ft. 
1.0 

2.5 

0.305 Wp 

0.218 Wp 

70,981 lbs. 

7.217 ft. 
8.858 ft. 

512,244 'lbs. 
1,445, 166 'lbs. 

2.82 

Fp min= 0.190 Wp 

Fp max= 1.015 Wp 

-105,316 lbs. No net uplift 
70,981 lbs. 

2 

Per ASCE7-10 Eq.13.3-1 

Per ASCE7-10 Eq.13.3-3 

Per ASCE7-10 Eq.13.3-2 

h= 
d= 

Seismic OTM= 
RM= 

Seismic F.S.= 
Net uplift= 

Net Shear= 
# of anchors per side= 

Shear per Anchor group= 35,490 lbs. 49,687 'lbs. (Strength level force) 

USE: 121-1-1/2" 0F15541105 ksil threaded rod anchors at each corner 
(with 24" min. embedment, typical) 

12 



Genesis Solar Energy Center 
Transformer-2 Foundation and 
Containment 

Transformer Footing Design 

Transformer design wgt. = 326,284 lbs. 
Seismic coeff.= 0.218 

Transformer Seismic Shear= 70.98 K 
H (C.G.) = 10.217 ft 

Pedestal Height = 3 ft. 
Pedestal width = 11 ft. 

Pedestal length = 19 ft. 
Pedestal volume = 627.00 cf 

Pedestal wgt. = 94,050 lbs. 

Seismic coeff.= 0.218 
Pedestal Seismic Shear = 20.46 K 

H (C.G.) = 1.500 ft 

Total weight= 420,334 lbs. 
Total Seismic Shear= 91.44 K 

Moment about pedestal base= 755.9 K-ft. 

(See attached footing analysis and Design calculations) 

13 
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Company : BG Structural Engineering July 29, 2015 
Designer : KOC 
Job Number : 800.1915 Pedestal Footing -Biaxial Checked By: __ 

Sketch 

ft 
x 

I 228 in B 

/ 
·~ 

z 
D 

D 
25 ft 

Details 

B I X 
-E 

#7@9. 71 in z 
' +- +> I "' 

" .-l 

i-
#7@10. 94 in 

c 
25 ft 

Bottom Rebar Plan 

Pedestal Rebar Plan 

Geometrv. Materials and Criteria 
Length : 25 ft eX : 0 in 
Width : 17 ft eZ : 0 in 
Thickness : 30 in pX : 132 in 
Height : 36 in pZ : 228 in 

Footing Top Bar Cover 
Footing Bottom Bar Cover 
Pedestal Longitudinal Bar Cover 

:3.5 in 
:3.5 in 
: 1.5 in 

Gross Allow. Bearing 
Concrete Weight 
Concrete fc 
Design Code 

: 3000 psi (gross) 
: 145 pcf 
:4.5 ksi 
:ACI 318-05 

Overturning Safety Factor 
Coefficient of Friction 
Passive Resistance of Soil 

: 1.5 
:0.35 
:.25 k 

RISAFoot Version 3.0 [C :\ ... \ ... \ ... \ ... \ ... \ ... \ ... \Pedestal Ftg-bi-axial. nit] 

Steel fy 
Minimum Steel 
Maximum Steel 

Phi for Flexure 
Phi for Shear 
Phi for Bearing 

:60 ksi 
:.0018 
: .0075 

:0.9 
:0.75 
:0.65 

Page 1 
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Company : BG Structural Engineering 
Designer : KOC 
Job Number : 800.1915 Pedestal Footing -Biaxial 

Loads 

DL 
EL 

Soil Bearin 

July29, 2015 

Checked By: __ 

___ DescriptiQrl___ Categories and Factors_ Gross Allow (psi) Max Bearing (psi) Max/Allowable Ratio --- ---·-
ASCE 2.4.1-1 1DL 3000 
ASCE 2.4.1-2 1DL+1LL 
ASCE2~.4cc.1c--'0-3a--t-1'--'Dc-cl~+-oc1 W~L-

.,, .. 3000 
3000 

- ASCE 2.4.1-3b -1i5L+.7EL 
ASCE 2.4.1~~3~c-+-~1~D=L +~.~75=L=L-+~.7~5~w-c 

3000 ___ 
3000 

ASCE 2.4.1-3d 1DL+.75LL+.7EL 
ASCE 2.4.1:4~+-'-.6=D=L~+1~W=L~_ ~-=_ = ____ _ 
ASCE 2.4.1-5 _ AiDL+.rE:C 

3000 -
3000 

B 

c 
1DL 
QA: 1565.44 psf 
QB: 1565.44 psf 
QC: 1565.44 psf 
QD: 1565.44 psf 
NAZ: -1 in 
NAX:-1 in 

A B 

D c 
1DL+.75LL+.7EL 
QA: 2794.81 psf 
QB: 1799.61 psi 
QC: 336.064 psi 
QD: 1331.27 psi 
NAZ: 842.481 in 
NAX: 389.563 in 

A B 

D c 
1DL+1LL 
QA: 1565.44 psf 
QB: 1565.44 psf 
QC: 1565.44 psf 
QD: 1565.44 psf 
NAZ: -1 in 
NAX:-1 in 

A B 

D c 
.6DL+1WL 
QA: 939.263 psi 
QB: 939.263 psf 
QC: 939.263 psf 
QD: 939.263 psi 
NAZ: -1 in 
NAX: -1 in 

Footing Flexure Design (Bottom Bars/ 

3000 

A B 

D c 
1DL+1WL 
QA: 1565.44 psf 
QB: 1565.44 psf 
QC: 1565.44 psf 
QD: 1565.44 psf 
NAZ: -1 in 
NAX:-1 in 

B 

D c 
.6DL+.7EL 
QA: 2182.75 psf 
QB: 1170.58 psf 
QC: 0 psi 
QD: 701.269 psf 
NAZ: 646.95 in 
NAX: 300.565 in 

1565.44 A .522 ---
1565.44 A .522 
1565.44 A .522 
2794.81 _(,A,) .932 
1565.44-iA .522 
2794.81 IA .932 --
939.263 IA .313 

- - -- 2182.75 (A) .728 

A B A B 

D c D c 
1DL+.7EL 1DL+.75LL+.75WL 
QA: 2794.81 psf QA: 1565.44 psf 
QB: 1799.61 psf QB: 1565.44 psf 
QC: 336.064 psf QC: 1565.44 psf 
QD: 1331.27 psi QD: 1565.44 psf 
NAZ: 842.481 in NAZ: -1 in 
NAX: 389.563 in NAX:-1 in 

~Descrip=tio=n- Categories ~nd Factors Mu-XX lk-ftl Z Dir As lin2 Mu-ZZ lk-ftl X Dir A~QID 
ACl-999-1 1.4DL+1.7LL 128.835 1.1 189.463 1.618 

15 

f---"o"A~CC-'l-9~9~9C-'-2o---+-'1~.0o,-5=D"'C-L +"'1'-'.'.2'c.-'7~5=LL=+.1.27 5WL 96 .626 .825 142.097 1.213 
~A~Ce-l-~990---0-9-~3--j-CC'9~D-=Lc_+~1.cc3-'cW._L~ .. :::-···--··-·------82.822-------.fffT=_---121?@:· ___ -+-_~1.=0~4 _ _, 

IBC 16-5 1.2DL+1LL+1EL 160.46 1.371 266.167 2.275 
IBC 16-6 .9DL+1EL 133.14 1.137 225.993 1.931 

RISAFoot Version 3.0 [C :I ... I ... l ... 1 ... 1 ... 1 ... 1 ... IPedestal Ftg-bi-axial.rft] Page 2 
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Company : BG Structural Engineering July 29, 2015 
Designer : KDC 
Job Number : 800.1915 Pedestal Footing -Biaxial Checked By: __ 

Footing Shear Check 
Two Way (Punching) Ve: 4704.74 k One Way (X Dir. Cut) Ve 713.317 k One Way (Z Dir. Cut) Ve: 1049 k 

Punching X Dir. Cut Z Dir. Cut 
D~e=s=c~ri=t=io~n _____ c=a=t=eoeo=ri=e=s=a~nd~Fa=c=to=r=s--~······ V (k) V IN 

ACl-999-1 1.4DL+1.7LL 2 
ACl-99§:2 1.05DL +1.275LL+1~275WL 1 
Acf:9=9~9~_3~-+-'.~9D=L=+=1~.3WL 1 
IBC 16-5 1.2DL+1LL+1,E:l, -----c-~2 
IBC16:6 .9DL.±.1.l::~L~------- ..... J 

V(k) V/V V l{lsL_ V I :.Ve 
41 

~ 
u _--=--.!L' - c u u ' c u ~-

46.094 -··--- - .07 23.?o!i'- .044 34.866 .04 
8,4.,571 .052 17.782 ---· ·- .033 26.15 .()~ 
58.203 

". 
.045 15.242 .028 22.414 .02 

10.938 .06 29.998 .O~f 50.474 .06 
58.94:?'' .045 24,~?.§_ .047 43.091 ,Q5 

Pedestal Design 
Shear Check Results (Envelope): 
Shear Along X Direction Ve: 3963.24 k Vs: 476.991 k Vu: 91.44 k 
Shear Along Z Direction Ve: 3994.63 k Vs: 830.42 k Vu: 91.44 k 
Pedestal Ties: #5 @ 10 in 

Vu(, Vn:.027 ,0: .75 
Vu(" Vn: .025 

Bending Check Results (Envelope): 
Phi :.9 

Pu : O k Mux :-1030.22 k-ft 
Pn : O k Mnx : 1144.69 k-ft 

Mnox: 699.048 k-ft 
Pedestal Bars: #5 % Steel: .004 

Parme Beta: .65 
Muz: : 1030.22 k-ft 
Mnz: : 1144.69 k-ft 
Mnoz :404.712 k-ft 

Compression Development Length Pedestal Bars (Envelope): 
Lreq.: 11.25 in Lpro.: 24.125 in Lreq./Lpro.: .466 

Concrete Bearing Check (Vertical Loads On/vi 
Bearing Be : 164158 k 

_Descrip""tio=n~~ Categories and Factors Bearin9...fu!_(ls) _ Bearing Bu/,:.~ 
ACl-99 9-1 1.4DL+1.7LL 931.436 .009 

~A~c""'1-"-99~9.""2--t-C-1 =. o=5='D~L +=1 .'275LL + 1 . 27 5WL 698. 577 . 007 
ACl-99 §~;)'- .9DL+1.3WL"c=---- 598.78 .006 

-clBc-C=--o-1=6~~5_·-_ .. _-+~1~.2=D=L~+~1 =LL~+1 EL ................ -----i-~7=98=·=37~4~--i--~·Oo.c0""7 
~IB=C~16~-6~--~·9=D=L.+J.~----------~-~5=98=.7=8~-~ ,QQ=6._~ 

Overturning Check (Service! 
Descriotion Cateaories and Factors .... M9:2< .. JS(k-ft) 

ASCE 2.4.1-1 1DL 0 
ASCE 2.4.1-2 1DL+1LL "'"'(j"'''''' 

ASCE 2.4.1-3a 1DL+1WL·-· 0 
ASCE 2.4.1-3b 1 DL +.7EL 881.174 
ASCE 2.4.1-3c "15L+.75LL +.75WL 0 
ASCE 2.4.1-3d 1DL+.75LL+.7EL 881.174 
ASCE 2.4.1-4 .6DL+TWC .. 0 

"AscE 2.4.'f:s .6DL+.7EL 881.174 

Mo-XX: Governing Overturning Moment about AD or BC 
Ms-XX: Governing Stablizing Moment about AD or BC 
OSF-XX: Ratio of Ms-XX to Mo-XX 

Ms-XX lk-ftl Mo-ZZ lk-ft) 
8316.39 0 
8316.39 0 

..... §9.HJ.~@_ - 0 
8316.39 881.174 
8316.39 0 

"8316."39''' -881~174"" 

4989.84 0 
4989.84 881.174 

RISAFoot Version 3.0 [C:\ ... \ ... \ ... \ ... \ ... \ ... \ ... \Pedestal Ftg-bi-axial.rft] 

Ms-ZZ lk-ftl 
5655.15 
5655.15 
5655.15 
5655.15 
5655.15 
5655:15 
3393.09 
3393.09 

OSF-XX OSF-ZZ 
NA NA 
NA NA 
NA NA 

9.438 6.418 
NA NA 

9.'438 
...... 

6~418 
NA NA 

5.663 3.851 

Page 3 



Company : BG Structural Engineering 
Designer : KOC 
Job Number: 800.1915 Pedestal Footing -Biaxial 

Sliding Check (Service/ 

... _Description --· Categories and f'actors Va-X)S(~L 
ASCE 2.4.1-1 1DL Q 
ASCE 2.4.1-2 1DL+1LL 0 
ASCE 2.4.1-3a 1]'.)L+1WL 
A1fCE 2.4.1-3b 1DL +.?EL 
ASCE 2.4.1::3(:- 1DL+.75LL+.7SWL 

.. 
0 ·--· .. 

64,008 
0 

ASCE.Z.4.1-3d 1DL+.75LL+.7EL 64.008 
ASCE 2.4.1-4 .6BL+1WL 
ASCJ: 2.4. f:5-j--'C.6'"'Dcel,~:':-=·~7~E:L~---

0 
64.008 

Va-XX: Applied Lateral Force to Cause Sliding Along XX Axis 
Vr-XX: Resisting Lateral Force Against Sliding Along XX Axis 
SR-XX: Ratio of Vr-XX to Va-XX 

Vr-XX lkl 
233.109 
233.109 
233.109 
233.109 
233.109 
233.109 
139.965 
139.965 

Va-ZZ lkl 
0 ···----
0 -·· 
Q 

64.008 
0 -----

64,008 
0 

64.Q08 

RISAFoot Version 3.0 [C:\ ... \ ... \ ... \ ... \ ... \ ... \ ... \Pedestal Ftg-bi-axial.rft] 

17 

July 29, 2015 

Checked By: __ 

Vr-Z~JI<)_ SR-XX SR-ZZ 
233.109 NA NA_ 
233:109 NA NA 
233.109 NA NA --·- --

233.109 3.642 3.642 . 
233.109 NA NA 
233.109. 3.642 3.642 
139.965 NA NA-

·-· 
139.96(j 

"·- 2.187 2.18]_ 

Page4 



18 

Untitled Calculation - Click to Edit ACI Appendix D - Anchorage to Concrete 

Model 

Anchor Bolt Concrete Loads 
1-1/2" Threaded Rod AC! Chapter 9 Tension = 0.00 kips 

Square fc = 4.50 ksl Shear X = 49.70 kips 
fora = 105.00 ksi thickness = 36" Shear Y = 49.70 kips 
Embed Depth 24° Seismic Provisions Apply 

Anchors Welded to Base Plate 
'-----------·--------

r-::-~-- -· 
Tension Steel Shear X Steel Shear Y Steel 

Cross Failure Plane (D.5.2.9) No. 4 or greater between No. 4 or greater between 
anchor and edge (D.6.2.7) anchor and edge (D.6.2,7) 
--

20 In 

' 96 Jn 

36 in , 24 in , 

I 96in 

y 

~x 
. . . 

Drawing Not to Scale 

'1 Design OK X Interaction = 0.25 Y Interaction = 0.40 I 
<(!Tensile Capacity .,? Shear X Capacity '1 Shear Y Capacity j 

cpNn = 101 kips cpVnx = 115 kips cpVny = 86.1 kips 

'---8-re_a~k=-~=~t=----=~o=-~=-~=~o=ls_~ L~~=B=o!=t=S=h=~-a=·-r=c=.o=-~=~=o=!s=ccc~ .. L ____ -_. _-_ -----~-~-~a---~-o--~-t--~-~~---~-:o_l_s_~_ .. " .. 



I Tension Cales 

I Bolt Tension (D.5.1) = 222 kips 
<p Nsa = <p n Ase futa 
cp = 0.75, n = 2, p,,, = 1.41 In' 
fura = 105 ksl 

Pullout (D.5.3) = 125 kips 
<p Npn = <p tpc Np 

<p = 0.7, tpc = 1.0, Np= 119 kips 
Abrg = 3.295 in2 

J Shear Cales 

X·Direction 

Bolt Shear (D.6.1) = 115 kips 
<pVsa = <p n Ase futa 
cp = 0,65, n = 2, Ase= 1.41 in2 
fura = 105 ksl 

Concrete Breakout (D.6.2) = 153 kips 
<pVcb = <p Ave/Avco qJec 4Jed 4Jc Vb 

<p = 0.7, Ave= 4.18e+3 in2, Avco= ?.48e+4 in2 

lpec = 1.0, tped = 0.733, q.ic = 1.0 

q.ih = 1.0, Vb= 1.15e+3 kips, ca1 = 120 in 
l_ ,.. ' - . --·., - --- . -· -- . - - . ,. •.. ., ' ... --· .. 

l ~oncret~ Pryout (D.6.3) = 202 ki;s.· 
<pVcp = <p kcp Neb 

<p = 0.7, kcp = 2.00 
.. . -·---- -- ··-·- ---------.------ ----.-----

Concrete Breakout (D.5,2) = 101 kips 
<p Neb = <p Anc/ An co tpec 4Jed tpc q.icp Nb 
<p = 0.7, Anc = 5.38e+3 in2, Anco = 5.1Be+3 in2 

tpec = 1.0, tped = 0.867, tpc = 1.0 
tpcp = 1.0, Nb= 214 kips, hef = 24.0 in, kc= 24 

Side-Face Blowout (D.5.4) = N/ A 
cpN'b = cp (l+s/(6 cal ) ) 160 ca1 ..,/ Acg re 
cp = 0.7, ca1 = 20.0 

Y·Direction 

Bolt Shear (D.6.1) = 115 kips 
<pVsa = <p n Ase futa 

<p = 0.65, n = 2, Ase= 1.41 in2 
futa = 105 ksl 

Concrete Breakout (D.6.2) = 86.1 kips 
<pVcb = <p Ave/Avco q.iec l!Jed qJc Vb 
<p = 0.7, Ave= 3.46e+3 fn2, Avco= 2.59e+3 in2 

41ec = 1.0, qied = 1.00, Lpc = 1.0 
&psih = 1.0, Vb = 102 kips, ca1 = 24.0 in 

Concrete Pryout (D.6.3) = 202 kips 
<pVcp = <p kcp Neb 

<p = 0.7, kcp = 2,00 

19 
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B.G Structural Engineering, Inc. 
75-175 Merle Drive, Suite 200 
Palm Desert, CA 92211 
760-568-3553 Voice 
760-566-5661 Fax 

.St~.t}I C!llumll 

Description: Column C1 

co.de References 

Project Title: Genesis Solar Energy Center - Transformer #2 21 
EnQlneer: BG Project ID: 800.1915 
Pro1ect Desci: 

Prtoted: 6AUG2015, 8:54AM 

.. .-._ _ _ __ FH~.~~:-lf.CfDA-1~-5ADF~11~~ 
ENERCALC INc.198~;1015, 8ui<1:6:16.7.30, Vef.6.15./.30 

: -. 

Calculations per AISC 360-10, IBC 2012, CBC 2013, ASCE 7-10 
Load Combinations Used : IBC 2012 

General Information 

Steel Section Name: 
Analysis Method : 
Steel Stress Grade 
Fy: Sleel Yield 
E : Elastic Bending Modulus 
Load Combination : 

Applle~ Loads 

HSS 2.875x0.250 
Allowable Strength 

42.0 ksl 
29,0DD.D ksi 

IBC 2D12 

overall Column Height 6.5D ft 
Top & Bottom Fixity Top Free, Bottom Fixed 

Brace condition for deflecllon (buckling) along columns : 
X-X (width) axis : 

Unbraced Lenglh forX-XAxls buckling• 6.5 ft, K • 2.1 
Y-Y ldepthl axis: 

Unbracealenglh forY-Y Ax~ buckling• 6.5 ft, K • 2.1 

Service loads entered. Load Factors will be applled for calculations. · 

Column sell weight Included : 45.60 lbs • Dead Load Factor 
AXIAL LOADS ... 

~1'\D-1 C~'?--. 

Axial Load at 6.50 ft, D • 0.0250 k 
BENDING LOADS ... ~\..'"' o.ozec;,(t,,.b)<'.'.1"Z-)"" l·4""" 

Lat. Point Load at 6.0 ft crealing Mx-x, D • 0.0450, W • 0.0450 k 
Lat. Point Load at 4.330 ft creating Mx-x, D • 0.0450, W 0 0.0450 k .6.AU- '"" 1. 4 """ '> > L::,. ~ "' 0' ?/ ~ -o'' ./ ,...._, ""~ 

DESIGN SUMMARY 
Bending & Shear Check Results 

PASS Max, Axlal+Bendlng S!ress Ratio 0 

Load ComblnaUon 
locaUon of max.above base 
At maximum tocaUon values are , , . 

Pa :Axial 
Pn I Omega : Allowa~le 
Ma-x: Applied 

Mn~x I Omega : Allowable 
Ma-y: Applied 
Mn-y I Omega : Allowable 

PASS Maximum Shear Stress Ratio• 
Load Combinallon 
location of max.above base 
At maximum location values are ... 

Va :Applied 
Vn I Omega : Allowable 

Load Combination Results 

Load Combination 
->D+H 
->Dtl 4fi 
->Dtlr->H 
->D+S->H 
->O-t0.750Lr-t0. 750L +H 
->D-t0.750L-t0.750S+H 
->O-t0.60W4fi 
->0-t0:70E4fi 
->O-t0.750Lr-t0.750L-t0.450W4fi 
->O-t0.750L -tO. 750S-t0 .450W4fi 
->D-t0.750L -tQ. 750S-t0 .5250E4fi 
-t0.60D-t0.60W-t0.60H 
-t0.60D-t0.70E-t0.60H 

0.2214 : 1 
+D+D.6DW+H 

a.a ft 

0.0706D k 
9.513 k 

-0. 7 438 k-ft 
3.416 k-ft 

D.O k-ft 
3.416 k-ft 

0.009889 : 1 
+D+0.60W+H 

0.0 ft 

0.1440 k 
14.562 k 

Maximum Axial +Bending Stress Ratios 
Slress Ratio Status Locallon 

0.140 PASS O.OOft 
0.140 PASS 0.00 ft 
0.140 PASS 0.00 ft 
0.140 PASS D.DD ft 
0.14D PASS D.OD ft 
0.140 PASS a.OD ft 
D.221 PASS O.OD ft 
D.140 PASS 0.00 ft 
D.2D1 PASS 0.00 ft 
D.2D1 PASS 0.00 ft 
0.140 PASS 0.00 ft 
0.166 PASS D.ODft 
0.084 PASS 0,00 ft 

Maximum SERVICE Load Reacttons •• 
Top along X-X 
Bottom along X-X 
Top along Y-Y 
Bottom along Y-Y 

Maximum SERVICE Load Deflections •. , 

D.O k 
O.Ok 
0.0k 

D.144D k 

Along Y-Y 0.3225 In at 6.50ft above base 
for load combination :+D+0.60W+H 

Along X-X 0.0 In at a.Oft above base 
rorload combination: 

Maximum Shear Ratios 
Stress Ratio Slalus Location 

0.006 PASS 0.00 ft 
0.006 PASS D.DO ft 
0.006 PASS 0.00 ft 
0.006 PASS 0.00 ft 
D.006 PASS O.DD ft 
0.006 PASS 0.00 ft 
D.01D PASS 0.00 ft 
D.006 PASS 0.00 ft 
O.OD9 PASS 0.00 ft 
D.009 PASS D.00 ft 
0.006 PASS 0.00 ft 
0.007 PASS 0.00 ft 
0.004 PASS 0.00 ft 



B,G Structural Englneertng, Inc. 
75-175 Merla Drtve, Suite 200 
Palm Desert, CA 92211 
760-568-3553 Voice 
760-568-5681 Fax 

Steel Column 

Description : ColumnC1 

. Maximum Reacti.ons 
X-X Axis Reaction 

Load Combination 

-tO-itl 
-tOi\.-itl 
+D+Lr-itl 
+D..S-itl 
+0-l{).750Lr-l{).750L <ti 
-tO-l{).750L-l{).750S-itl 
-t0-l{).60W-itl 
-t0-l{).70E-itl 
+Q-l{).750Lr-l{).750L-l{).450W-itl 
-t0-l{).750L-l{).750S-l{).450W-itl 
-t0-l{).750L-l{).750S-l{).5250E-itl 
-l{},600-l{).60W-l{).60H 
-l{).600-l{).70E-l{).60H 
OOnly 
Lr Only 
LOnly 
SOnly 
WOnly 
EOnly 
HOnly 

@Base @Top 

k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 

Maxim.um Deflections for Load Combinations 
load Combination Max. X~)( Deftecllon Distance 

-tO-itl 0.0000 In 0.000 
+D<l-itl 0.0000 In 0.000 
-tO<lr-itl 0.0000 In 0.000 
-tO..S-itl 0.0000 In 0.000 
-t0<-0.750LrtO. 750L <ti 0.0000 In 0.000 
+D<-0.750L t0.7508-itl 0.0000 In 0.000 
-t0<-0.60Wtll 0.0000 In 0.000 
-t0t0.70E-itl 0.0000 In 0.000 
-t0t0.750Lrt0.750Lt0.450W-itl 0.0000 Jn 0.000 
-t0<-0.750L t0.750St0.450W-itl 0.0000 in 0.000 
-t0<-0.750L<-0.750St0.5250E-itl 0.0000 In 0.000 
-l{).60Dt0.60W<-0.60H 0.0000 in 0.000 
t0.60Dt0.70Et0.60H 0.0000 In 0.000 
DOnly 0.0000 In 0.000 
Lr Only 0.0000 Jn 0.000 
LOnly 0.0000 In 0.000 
$Only 0.0000 In 0.000 
WOnly 0.0000 In 0.000 
EOnly 0.0000 In 0.000 
HOnly 0.0000 In 0.000 

Steel S.ection Properties : HSS 2.875x0.250 

ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 

Project Tiiie: 
Engineer: 

Genesis Solar Energy Center - Transformer #2 22 
BG Project ID: 800.1915 

Project Descr: 

Y-Y Axis ReacUon 
@Base @Top 

-0.090 
-0.090 
-0.090 
-0.090 
-0.090 
-0.090 
-0.144 
-0.090 
-0.131 
-0.131 
-0.090 
-0.108 
-0.054 
-0.090 

-0.090 

Max. Y-Y Deflection 
0.202 In 
0.202 in 
0.202 In 
0.202 In 
0.202 In 
0.202 In 
0.323 in 
0.202 In 
0.292 In 
0.292 In 
0.202 in 
0.242 In 
0.121 in 
0.202 In 
0.000 In 
0.000 In 
0.000 In 
0.202 In 
0.000 In 
0.000 In 

Plln!e<I: 6AUG 2015, 8:54AM 
. . . Fll•- s:\E{;l;·DA•1180iiAqF-1.EC6 

. ENERCALC, INC. 1983,2015, 8ulld:6:15.7;30, Ver.6.15.7.30 
- : . -

Note: Only non-zero reactions are listed . 
Axial Reacllon 

@Base 

k 0.071 k 
k 0.071 k 
k 0.071 k 
k 0.071 k 
k 0.071 k 
k 0.071 k 
k 0.071 k 
k 0.071 k 
k 0.071 k 
k 0.071 k 
k 0.071 k 
k 0.042 k 
k 0.042 k 
k 0.071 k 
k k 
k k 
k k 
k k 
k k 
k k 

Distance 
6.500 ft 
6.500 ft 
6.500 ft 
6.500 ft 
6.500 ft 
6.500 ft 
6.500 ft 
6.500 ft 
6.500 ft 
6.500 ft 
6.500 ft 
6.500 ft 
6.500 ft 
6.500 ft 
0.000 ft 
o,ooo ft 
0.000 ft 
6.500 ft 
0.000 ft 
0.000 ft 



B.G Structural Engineering, Inc. 
75-175 Merle Drive, Sulla 200 
Palm Desert, CA 92211 
760-568-3553 Voice 
760-568-5681 Fax 

Steel Column 

······' Description: ColumnC1 

Steal .Section Properties : 
Deplh 

Diameter = 
WallThlok = 
Area = 
We~ht = 

Ycg 

2.881n 

HSS 2.875x0.250 
2.675 In I xx 

Sxx 
W75 In Rxx 
0.250 In Zx 
1.930 ln'2 lyy 
7.015 plf Syy 

Ryy 

0.000 In 

= 
= 
• 

• 

• 

Project Title: 
EnQlnaar: 
Pro1ect Descr: 

1.70 ln'4 
1.18 ln'3 

0£38 In 
1.630 in'3 
1.700 ln'4 
1.180 ln'3 
0.938 In 

Genesis Solar Energy Center - Transformer #2 23 
BG Project ID: 800.1915 

Prinled: liAUG 2015, 8:~AIA 
Flle=i:IEC6-0A·1~05.\DF-1.EC6 

. ENERCALC. INC. 1983,20J5,.Bulldi6.l5:1.3o, Ver.6.1oi30 

J 3.400 ln'4 

c 2.370 ln'3 

M-xLoads 

Loads are total entered value, /Vrowt; do not r&flecl absolute dlrectlon. 



Description: 

B.G Structural Engineering, Inc. 
75-175 Merle Drtve, Suite 200 
Palm Desert, CA 92211 
760-566-3553 Voice 
760-566-5661 Fax 

t II : • I 

Foundallon @ Column C1 

Code Refei'en.ces 
Calculations per IBC 2012 1807.3, CBC 2013, ASCE 7-10 
Load Combinations Used: IBC 2012 

General tnfonnat/on 
Pole Footing Shape 
Footing Diameter ............. . 
Calculate Min. Depth for Allowable Pressures 
No Lateral Restraint at Ground Surtace 

Allow Passive ..................... . 
Max Passive ..................... . 

Controlling Values 
Governing Load Combinallon : -t0;-0.60W+H 
Lateral Load 
Moment 

NO Ground Surtace Restraint 

Pressures at 1/3 Depth 
Actual 
Allowable 

Footing Base Area 
Maximum Son Pressure 

A lied Loads 
Lateral Concentrated Load 

D: Dead load 
Lr: Roof Live 
L: Live 
S :Snow 
W:Wlnd 
E : Earthquake 
H : Lateral Earth 
Load distance above 

ground surface 

..O+l+H 

..O+lr+H 
-tO..S+H 
-tO-+O. 750Lr-+0.750L +H 
-t0;-0.750L ;-0,750S+H 

-t0;-0.60W+H 
..0;-0.70E+H 

0.090 k 
k 
k 
k 

0.090 k 
k 
k 

5.166 ft 

+D;-O. 750Lr;-O. 750L ;{).450W+H 

Circular 
18.0ln 

250.0 pcJ 
3,000.0 psi 

0.1440 k 
0.7439 k-11 

235.502 psi 
236,925 psf 

1.767fi'2 
0.01415 ksJ 

----------------

Lateral Distributed Load 

kilt 
kilt 
kilt 
kllt 
kilt 
klft 
kilt 

TOP of load above ground surface 
ft 

BOTTOM of load above ground surface 
ft 

0.090 0.465 

0,090 0.465 

0.090 0.465 

0.090 0.465 

0.090 0.465 

0.144 0.744 

0.090 0.465 

0.131 0.674 

Project TIUe: 
En~lneer: 
Project Descr: 

Genesis Solar Energy Center - Transformer #2 24 
BG ProjectlD: 600.1915 

2.50 
2.50 
2.50 
2.50 
2.50 
2.88 
2.50 
2.75 

Plin!ed: 5AUG 2015, 8:S4AM 
Flle·=-s:\EC6!0A-1\805ADF-1.EC6 

ENERCALC,INC.198~2Qi5, Bulld:G.15.7:30. Ver:6:15.i.Jo 
: - - ' 

® 
FooUng Dlame\arc 1'-6" 

Vertical Load 

0.0250 k 
k 
k 
k 
k 
k 
k 

196.0 196.7 1.000 

196.0 196.7 1.000 

196.0 196.7 1.000 

198.0 198.7 1.000 

198.0 198.7 1.000 

235.5 236.9 1.000 

198.0 198.7 1.000 

227.8 227.9 1.000 



B.G Structural Engineering, Inc. 
75-175 Merle Drive, Suite 200 
Palm Desert, CA 92211 
760-568-3553 Voice 
760-568-5681 Fax 

Pole F'ooti11g Enibedd!!d in Soil 

Description: FoundaUon @ Column C1 

+D-t-0.750L-t-0.750S-t-0.450W+H 
+D-t-0. 750L -t-0. 750S-t-0.5260E<H 
-t-0.60D-t-0.60W-t-0.60H 
-t-0.60D-t-0.70E-t-0.60H 

0.131 
0.090 
0.108 
0.054 

0.674 
0.465 
0.558 
0.279 

Project Title: 
Engineer: 
Project Descr: 

Genesis Solar Energy Center - Transformer #2 25 
BG Project ID: 800.1915 

2.75 
2.50 
2.63 
2.00 

Plinled: 5AUG2015, 8:54Al.t 
' ' Fllo•s:loC6-DA~1\®5ADH.EC6 

ENERQAlC,JNC. • 1983-2015, Bulld;6. 16.7.30,Vor.6. 15.7.30 
: 

227.8 
198.0 
211.2 
163.7 

227.9 
198.7 
212.9 
164.9 

1.000 
1.000 
1.000 
1.000 



P1001 

·I 

P1000 OS 

SJols ara 2 ~· (69.9) x ~· (22.2) 
3 %" {88,9)ooCenter 

WV100Ft:173 lbs (257 kg/100 m) 

P1000 KO jiij GR PG I 

~· (22.1) Knockouts 
6" (152.4)on Center 

WV100 Ft: 190 Lbs (283 kg/100 m) 

CHANNEL Nurs (REFER ro PAGEs 73,74 roR DETA1Ls) 

' 

~;gg~:~~~~ 
P1006·1420 
P1007 
P1008 
P1009 
P1010 

P1000 H3 

.J:"·':L 9.Sl 122;{1 19.S 

.rr-1~1";' 
LLµ}•• 

l 

i- 413 --i 

f! 
82.6 - -1 

L 
ill GR HG PG PL 

WV100Ft:175 lbs (260 kg/100 m) 

P1000 SL Ill GR HG PG PL 

WV100Ft:185 Lbs (275 kg/100 m) 

P1024 
P1012S 
P1023S 

P1012 
P1023 
P1024S 

Channel Finishes: PL, GR, HG, PG, ZDi Standard Lengths: 10' & 20' 

li!CoRE PRODUCTS• TYPICALLY AVAllABLE FROM STOCK( 

• I I I 0 II 

Ill GR HG PG PL 

WV100 Fl:189 lbs (281 kgl100 m) 
AUowable Momeni 5,070 In-lbs (570 N•m) 
12 Gauge Nominal Thickness , 105' (2.7mm) 

Ill GR HG PG PL 

WV100 Ft: 376 Lbs (562 kg/100 m) 
Allowab(a Moment 14,360 l~lbs (1,620 N•m) 
12 Gauge Nominal Thickness .105' (2.7mm) 

P1000 HS Ill GR HG PG PL 

WV100 Ft:185 lbs (275 kg/100 m) 

P1000 T lll GR HG PG PL 

1 o/1t" (30,2) 

WV100 Fl: 185 lbs (275 kg/100 m) 

P3006·0832 
P3006·1024 
P3006·1420 
P3007 
P300B 
P3009 
P3010 

P3016·0632 
P3016·0832 
P3016·1024 
P3016·1420 

26 



P1000 & 1'1001 Channels 

D~n. at 
. 

Max. Allowable Uniform Uniform Loading-at DeJlecllon 

Span Un!fomi i..O_~ti Load Span/180 Span/240 Span/360 
In Lbs In Lbs Lbs Lbs 
24 1,690 O.o6 1,690 1,690 1,690 

36 1,130 0.13 1,130 1,130 900 

48 850 0 .. 22 850 760 500 

60 680 0.36 650 460 320 

72 560 0.50 450 340 220 

64 480 0.68 330 250 160 

96 420 0.89 250 190 130 

108 380 1.14 200 150 100 

120 340 1.40 160 120 60 

144 280 2.00 110 80 60 

168 240 2.72 80 60 40 

192 210 3.55 60 50 NR 

216 190 4.58 50 40 NR 

240 170 5.62 40 NR NR 

P1000 ·COLUMN LOADING 

Max, Allowable Maximum Column Load Applied at.C.G. Unbraced Load at 
Ho lg ht Slot Face K=.0.65 K=0.80 K .. 1.0 K• 1.2 

'" Lb• Lbs Lbs Lbs Lbs 
24 3,550 10,740 9,890 8,770 7,740 
36 3,190 8,910 7,740 6,390 5,310 
48 2,770 7,260 6,010 4,690 3,800 
60 2,380 5,910 4,690 3,630 2,960 
72 2,080 4,840 3,800 2,960 2.400 
84 1,860 4,040 3,200 2,480 1,980 
96 1,670 3,480 2,750 2,110 1,660 
108 1,510 3,050 2,400 1,810 H 

120 1,380 2,700 2,110 ~ ~ 

144 1,150 2,180 1,660 H ~ 

P1000/P1001 ·ELEMENTS OF SECTION 

Parameter . P1000 P1001 
Area of Section 0.565 In' 1.111 In' 
Axis 1-1 

Moment of Inertia (I) 0.185 In' 0.928 In' 
Secllon Modulus (S) 0.202 In' 0.671 In' 
Radius of Gyra6on (r) 0.577 In 0.914 In 

Axis2-2 
Moment of Inertia (I) 0.236 In' 0.471 In' 
Secllon Modulus (S) 0.290 In' 0.560 In' 
Radius of Gyra!Jon {r) 0.651 In 0.651 In 

UNISTRUT' 
P1001 ·BEAM LOADING 

. 

Dell.at 
Max, ~llowebl• Uniform. ~_l!_lf~nn L.oadlng ~t DeflectlOn 

Span Uniform L9ad Load Spa!111.80 Span/240 Span/360 
In Lbs In Lbs Lbs Lbs 

24 3,500· 0.02 3,500~ 3,500* 3,500' 

36 3,190 0.o7 3,190 3,190 3,190 

48 2,390 0.13 2,390 2,390 2,390 

60 1,910 0.20 1,910 1,910 1,620 

72 1,600 0.26 1,600 1,600 1,130 

84 1,370 0.39 1,370 1,240 630 

96 1,200 0.51 1,200 950 630 

106 1,060 0.64 1,000 750 500 

120 960 0.79 810 610 410 

144 800 1.14 560 420 260 

166 680 1.53 410 310 210 

192 600 2.02 320 240 160 

216 530 2.54 250 190 130 

240 480 3.16 200 150 100 

P1001 •COLUMN LOADING 

Max. Allowable M!lXlmurn Colu.mn LO ad _Applle-tt at _C.G. 
UnbraC.ed L08d . 

Heigh! at Slot.Face 
In Lbs 
24 6,430 
36 6,290 
48 6,160 
60 6,000 
72 5,620 
84 5,170 
96 4,690 
108 4,170 
120 3,690 
144 2,930 

Notes: 
*load limited by spot weld shear. 
•• KVr > 200 
NR = Not Recommended. 

K=0.65 
Lbs 

24,280 
22,810 
21,410 
20,210 
18,970 
16,950 
14,890 
12,850 
10,900 
7,630 

K=0.80 K=1.0 K=1,2 
Lb~ Lbs Lbi 

23,610 22,700 21,820 
21,820 20,650 19,670 
20,300 18,670 16,160 
18,670 15,620 12,390 
16,160 12,390 8,950 
13,630 9,470 6,580 
11,190 7,250 5,040 
8,950 5,730 3,980 
7,260 4,640 " 
5,040 H " 

1. Beam loads areg'1en In llllfilunlform load CN Lbs) not uniform load (w lbslltor 
wlbslin). 

2. Beam loads are based on a simple span and assumed to be adequately laterally 
braced. Unbraced spans can reduce beam load cal'f}'lng capacity. Refer to Page 62 
for reduellon factors for unbraced lenglhs. 

3. For pierced channel, multiply beam loads by the following factor: 
"K011 Series ....... 95o/a 11T11 Serles .......... 85o/o 
11HS" Serles ....... 90o/o "SL" Series ........ 85o/o 
"H3" Sertes ........ 90o/o 11 DS" Serles ........ 70o/o 

4. Deduct channel weight from lite beam loads. 
5. For concentrated midspan point loads, mu!Hply beam loads by 50% and the 

corresponding deflection by 80%. For olher load conditions refer to page 18. 
6. All beam loads are for bending about Axis 1-1. 

• 
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B.G Structural Engineering, Inc. 
75-175 Merte Dnve, Suite 200 
Palm Desert, CA 92211 
760-568-3553 Voice 
760-568-5681 Fax 

Pole FQoting Embedded in Soil 
1.110•1 

Descrtptlon: Footing @lighting Protection Pole 

Cocle References 
Calculations per IBC 20121807.3, CBC 2013, ASCE 7-10 
Load Combinations Used : tBC 2012 

General lnfotmatlon 
Pole Footing Shape 
Footing Diameter ............. . 
Calculate Min. Depth for Allowable Pressures 
No Lateral Restraint at Ground Surface 

Allow Passive ..................... . 
Max Passive ..................... . 

Controlling Values 
Governing Load Combination : +0-l{).60W+H 
Lateral Load 
Moment 

NO Ground Surface Restraint 

Pressures at 113 DepUt 
Actual 
Allowable 

Footing Base Area 
Maximum Soll Pressure 

A lied Loads 
Lateral Concentrated Load 

D: Dead Load o.o k 
Lr : Roof Live o.o k 
L:Llve 0.0 k 
S: Snow 0.0 k 
W:Wlnd 0.6350 k 
E ; Earthquake 0.0 k 
H : Lateral Earth 0.0 k 

Circular 
24.0ln 

250.0 pcf 
1,500.0 psi 

0.3810 k 
6.191 k·ft 

412.178 psi 
412.566 psi 

3.142 ft'2 
o.t592 ksf 

Lateral Dlstrlbuted Load 

0.0 klft 
0.0 k/ft 
o.o k/ft 
0.0 k/ft 
0.0 klft 
0.0 k/ft 
0.0 kift 

Load distance above TOP of Load above ground su~ace 
ground surface 16.250 ft 0.0 ft 

BOTTOM of Load above ground surface 
0.0 ft 

+D+H 0.000 0.000 

+D-tl+H 0.000 0.000 
+D+lr+H 0.000 0.000 

+D+S+H 0.000 0.000 

+D-1{). 750lr-l{).750L +H 0.000 0.000 
+0-l{).750L-l{).750S+H 0.000 0.000 
+0-l{).60W+H 0.381 6.191 

+0-l{).70E+H 0.000 0,000 

+D-1{). 750lr-I{). 750L -l{).450W+H 0.286 4.643 

Project Title: 
Engineer: 
Project Oescr: 

Genesis Solar Energy Center· Transformer #2 29 
BG Project ID: 800.1915 

0.13 
0.13 
O.t3 
0.13 

0.13 
0.13 
5.00 

0.13 
4.50 

Pllnled: 12AUG 2015, 3:!13PM 
Fiio •.s:IEC6-DAc1\B05ADF-1.EC6-

. ENERCALc,.1Nc, ,{933:2015, ·Buikl:6. 15.7;30, Ver.6;15,7.30 
. . : . . 

® 
Foo~no Olam&ler • 2'-0" 

Vertical Load 

0.50 k 
0.0 k 
o.o k 
O.Dk 
o.o k 
O.Dk 
o.o k 

:11~' 
0.0 o.o 1.000 

0.0 0.0 1.000 

0.0 0.0 1.000 

0.0 0.0 1.000 

0.0 0.0 1.000 

0.0 0.0 1.000 

412.2 412.6 1.000 

0.0 0.0 1.000 

372.0 372.0 1.000 



B.G Structural Engineering, Inc. 
75-175 Merle Drive, Suite 200 
Palm Desert, CA 92211 
760-568-3553 Voice 
760-568-5681 Fax 

Pole Footing Embedded in Soil 
I.Ill• I 

Description : FooUng @ Lighting Prolecllon Pole 

-t0-i-0.750L ..0.750S-i-0.450W+H 
-t0-i-0.750L ..0.750S..0.5250E+H 
..0.60D-i-0.60W-i-0.60H 
-i-0.60D-i-O. 70E..0.60H 

0.286 
0.000 
0.381 
0.000 

4.643 
0.000 
6.191 
0.000 

Project Title: 
En~ineer: 
Pro1ect Descr: 

Genesis Solar Energy Center - Transformer #2 30 
BG Project ID: 800.1915 

4.50 
0.13 
5.00 
0.13 

Prlfl!ed: 12AUG2015, 3:06PM 
__ .. _ . __ .,Fi!e·.=:s~EC6-DA'"1\Q-05Apf .. f.EC6 

ENERCALC, .INC.198~2015,·eul~:6.15.7.3o,Vei.6.15.7.30 
: -. 

372.0 372.0 1.000 
0.0 0.0 1.000 

412.2 412.6 1.000 
0.0 o.o 1.000 



STS SQUARE 
TAPERED STEEL 

ORDERING INFORMATION 

SAMPLE NUMBER: STS5A20SF21XE 

·STS;,,~oa,re:· 
.Tap9red· 
Steei 

5=5" A,:=O, 120" 
5,,,5• D=0.180'' 
7~'1.''J 
8=8" 
9=9" Steel; 

6-3/4" 
Aluminum 

20=20' 
25=25' 
30=30' 
35"'35' 
3~39', 
45=45' 
50=50' 

COOPER LIGHTIRIG 
Type 

Date 

FEATURES 
• ASTM Grade steel base plate with ASTM A366 base cover 
• Hand hole assembly 3" x 5" on STS poles 
• 20'-50' mounting heights 
• Drilled or tenon (specify) 

~SCiUiir_O;· F=Dark Bronze 
·Steel a8s_0' G;;Qi\iviirifz0i:i:'St60Ji 

J=Summlt White 
K=Carbon Bronze 
L=Dark Platinum 
p,,,pfimer Powder Coat 
R<=Hartford Green 
S=Sllver 
T =Graphite Metallic 
V=Grey 
W"'Whlte 
XooCustom Color 
Y=Black 

2=2-3/8' O.D. Tenon (4' Long) 
3=3-1/2' 0.D. Tenon (5' Long) 
4=4' O.D. Tenon (6' Long) 
5=3' O.D. Tenon (4' Long) 
6=2-3/8' O.D. Tenon (6' Long) 
7=4' 0.0. Tenon (10' Long) 
A= Type A Drilling 
C=<l}'pe C Drllllng 
E= Type E Drilling 
F= Type F Drllllng 
G= Type G Drilling 
J=l}'pe J Drilling 
K"' Type K Drll!lng 
M= Type M Drilling 
R"' Type R Drilling 
Z=Type Z Drilling 

1=Slng!e X=None 
2=2 at 180° 
3=Trlpte2 

4.,4 at 90° 
5=2at90° 
X"'None 

A"'1/2' Tapped Hub 
(Specify location 
desired) 

B=3/4' Tapped Hub 
(Specify location 
desired) 

C=Convenlence 
Outlet 3 

E=GFCI 
Convenience 
Outlet' 

Q,,,Ground Lug 
H=Addillonal Hand 

Ho!e• 
l"'Drl!led for 

Bumper Glitter 
VooVJbratlon 

Dampener 

NOTES: 1. All shalt s!zes nomlnal. 2. Square poles are 3 at 90', round poles are 3at120'. 3. Outlet ls located 4' above base and on same side of pole as hand hole, unless spl!(:ified otherwise, Receptacle not 
included, provision only. 4. Additional hand hole ls located 12' below pole lop alld 90' lrom standard hand hole locat!on, unless otherwise specified. 

DIMENSIONS 

r-0 
Hand Hole 

~'n,:'T.'L·-· ~-~~ 
Ls...J 

Base View 

AB '@J J '!" D 0 
Size 
(S) La a 

WARNING: The use of unauthorized accessories such as banners, signs, cameras or pennanls for which the pole was not designed voids the pole warranty from Eaton's Cooper lighting business and may 
result In pole !allure causing serious injury or property damage. Upon request, Eaton's Cooper Ughtlog business will supply i11format!o11 regarding total loading capacity. The pole warranty from Eaton's 
Cooper Lighting business is void unless poles are used and installed as a complete polel!umlnaire combination, This warranty specifically eX"cludes failure as the rnsult of a third party act or omission, misuse, 
u11a11llclpated uses, fatigue failure or similar phenomena re suiting from loduced vibration, harmonic oscillation or resonance associated wlth movemerit of air currerils arouod the product. 

Specifications arid dimensions subject to change without notic11. Consult your Eatori's Cooper Lighting business representative orv!slt www.coope1lighting.com for avail able optioris, accessories and ordering 
Information. 

Cooper Lighting 
by E''T•N 

ADH130494 
2014-03-3112:56:28 



STS SQUARE TAPERED ST!Jl 

Effective Projected Area (At Pole Top) 

20 sts5A20S 0.120 · 10-3/4 
·----~- ------4~-~~---l--

4 5.25 0:11 _ · 1 ·x36x4 
-----1-----~-+----- -------- ·----------
10-3/4 

25 STS6A25S 0.120 11-1/2 12 4-1/8 6.00 0.11 1 x36x4 
r,o'· ------t-=sr=_.-_ ,-,,.-_ 'll!l'.c-1'0'.1'20'·------t'1'1-'1'1B--cct-:,-:,-_,,/2--. -1-_;=1_/8 __ ----- -6:41 ______ --0-,,-,----t-,-,-,-,-,.--,-_,-,o----j----+ 

~~·0~======:~:;:-;-:=~:--r~:~::=::=-=-===:-~~:_:_~;_•~--+-:_:-_1_12~~1-:~_:_:~-~-•---~-~~--~I ~ii---=1f-~I:~ ~;~;~----'~:~:,-,_~_-_-_-~--+--------- =~=.~::.-
35 STS7035S 0.180 12-5/8 13-1/2 4-1/2 7.13 0.11 1 X36X4 

i·:c:-:·--·-:c- --1 -~-- ~---j------j------1-~ 
39 S!S7,11.39S 0.120 12-5/8 13-1/2 4·1/8 7.16 0.11 1 X36X4 

"---·--·--- ·---------t------+------+----+-·--------· 
39 STS7D39S 0.160 12-5/8 13-1/2 4-1/2 7.13 0.11 1 X36x4 

·..,-·-··~----- ----.. -. ---c--- ------- -.------ --------l-----l----+--
l-·-·5--~-1-"T_S_6D_4~~-- -~~-6_0 ___ -~-~~~----- --~~~~~---1-•-_1_12 __ ~+''--'-'-~+-o._1~1 -~~--'-'-'-'-'-· -

475 

345 

500 

620 

50 STS9D50S 0.160 15-1/2 16 5 8.81 0.11 1-1/4x42x6 780 --- ·-----.. -·--~---~---~- ----~----~--~---~-----·-·--·· 

Effective Projected Area (Two Feet Above Pole Top) 

20· · 0.120·: -10-3/4 5.25. o.~1 .1 x36x4 
----1------j~--~-1-------j 

25 0.120 11-1/2 4-1/8 6.00 0.11 1 X36X4 205 
1-----1-------+---------· _,,_, ___ --------- -----·---- ----1----4-----, _____ , __ --; 

30 STS6A30S 0.120 11-7/8 12-112 -4~1/6 6.41 0.11 1 x36x4 260 
;-----~-+----- ----·----- ----- ---·----

30 STS7D30S 0.180 12-5/8 13-1/2 4-1/2 7.13 0.11 1 x36x4 431 
------ --·----·-·- ---------- --------
,.'~5~~~-+•-T_S7_""5_--_._-__ Q.~20 _1_2-_11_4_~1 13 --~-~'.!__---~ ~-"-----l-0_:~11---+'~'-'~'-'-4~-~+-'°-5-----+---I----{ 

35 STS7D35S 0.180 12-5/8 13-1/2 4-112 7.13 0.11 1 x36x4 475 
c-------i ------- ·~-----·---- ·--·~-

39 STS/'.A39S 0.1,2() 12-5/8 13-1/2 4-1/8 7.18 0.11 .. _1_,_3_6~'.!:_ 

39 STS7D39S 0.180 12-5/6 13-1/2 4-112 7.13 0.11 1 x36x4 500 
~.-5---~-i--srs--,-,,.-5.-_~1--0,-, .. ---_ --+-,,---,/8---"-1-.--1-12----1-,-_,-12---+-1-.a-,---__, 0.11 1-;;s-;4-·--· s?o 

--··-~---~. -----·--- ---------- ----~~+--~--+----~>-----+~~~-1~-+-~1---
50 STS9D50S 0.180 15-1/2 16 5 8.81 0.11 1-1/4x42x6 780 

-~-----~-----~---~---~----~---~--~-~--~--~----~-·-·---

NOTES: 
1. Catalog number includes pole with hardware kit.Anchor bolts not included. Before installing, make sur6 proper anchor bolls and templates are obtained from Eaton's Cooper tlghtlng business. 
2.Tencm size or machining for rectangular arms must be specified. Hand hole position relative to drlll locat!on. 
3. Shaft size, base square, anchor bolts and projections may varysllgh!ly.All dimensions nominal. 
4. EPAs based on shaft properlles with wind normal to flat. EPAs calculated using base wind velocity as Indicated plus 30% gust faclor. 

Cooper Lighting 
by 111.:.T•N 

Eat•:.m 
1000 Eaton Boulevard 
Cleveland, OH 44122 
Uniled States 
Eaton.com 

Eaton's Cooper Lighting Buslneu 
1121 Highway 74 South 
Peachtree City, GA 30269 
P: 770-466-4800 
www.coopotlighting.com 

Specifications and 
dimensions subject to 
change without notice. 

ADH130494 
2014·03-31 12:56:28 



Equipment Forces - 800.1915 Genesis Solar - Transformer 2 
2013 CBC (Small Transformer) 

Fp=((0.4ap Sos lp)/Rp)*(1+2z/h)'Wp 

Fpmrn=0.3SoslpWp 
Fpmax=1.6SoslpWp 

Sos= 0.423 
Ip= 1.5 

Unit= Transformer 

Wp= 250 lbs. 
z= 0.25 ft. 
h= 0.25 ft. 

ap= 1 
Rp= 2.5 

Fp= 0.305 Wp 
fp WSD= 0.218 Wp 
Fp wso= 54 lbs. 

h= 2.67 
d= 1ft. 

M= 145 'lbs. 
T=C= 145 lbs. 

Fpmin= 0.190Wp 

Fp max= 1.015 Wp 

Per ASCE7·10 Eq.13.3-1 

Per ASCE7-10 Eq.13.3-3 

Per ASCE7-10 Eq.13.3-2 

==l> UJ?e. 61 vV\p.so-i ~~....iei, ~Z>L. -r ·. 
1/~ '' 1. ~"'lit=....1'1 ~Pt..\ L hviom"" ~/'] 
l ~ -61 vv\ f-!,o,..J AH <"l+t::> re- 19r>-~ 1 ~ ...i Ai'1'"1¢1iso ) 
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SIMPSON Anchor Designer™ 

t1a.;,;4m software 
l!l .. !l.tlil,~.l!il,lfl,11.i,;;,,il!...,.!illl~ Version 2.4.5673.4 

® 

1.Prolect Information 

Customer company·: 
Customer contact name: 
Customer e-mail: 
Comment: 

2. Input Data & Anchor Parameters 

General 
Design method:ACI 318-11 
Units: Imperial units 

Anchor Information: 
Anchor type: Torque controlled expansion anchor 
Material: Carbon Steel 
Diameter (inch): 0.500 
Nominal Embedment depth (inch): 3.000 
Effective Embedment depth, het (Inch): 2.500 
Code report: ICC~ES ESR~1771 
Anchor category: 1 
Anchor ductility: Yes 
hmln (inch): 4.83 
c~c (inch): 8.75 
Cm1n (inch): 4.00 
Sm1n (inch): 4.00 

Load and Geometry 
Load factor source: ACI 318 Section 9.2 
Load combination: not set 
Seismic design: No 
Anchors subjected to sustained tension: Not applicable 
Apply entire shear load at front raw: No 
Anchors only resisting wind and/or seismic loads: No 

<Figure 1> 

Company: BG Structural Engineering I Date: I 8/12/2015 

Engineer: SC I Page: I 1/5 

; 
' ' 

Project: 800.1915 Genesis Solar - Transformer 2 
Address: 75-175 Merle Drive, Suite 200 

Phone: 
E-mail: 

Project description: 
Location: 
Fastening description: 

Base Material 
Concrete: Normal-weight 
Concrete thickness, h (inch): 20.50 
State: Cracked 
Compressive strength, f c (psi): 4500 
'+lc,v: 1.0 

..... -.,.- ... 

Reinforcement condition: B tension, B shear 
Supplemental reinforcement: Not applicable 
Reinforcement provided at corners: No 
Do not evaluate concrete breakout in tension: No 
Do not evaluate concrete breakout In shear: No 
Ignore 6do requirement: Not applicable 
Build~up grout pad: No 

Base Plate 

··-· 

Length x Width x Thickness (inch): 3.50 x 3.50 x 0.00 

~50lb 

.,.JJ_ ~lb r- ·-y 

I,) ft-lb 

- -·- --···-

Input data and results must be checked for agreement with the existing circumstances, the standards and guldelines must be checked for plausibility. 

Simpson Strong-Tie Company Inc. 5956 W. Las Posilas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com 
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SIMPSON Anchor Designer™ Company: BG Structural Engineering I Date: I 8/12/2015 

t1h,li!ij di Software 
l .. ii!.li,hll.l!i,ili,!ii,-..il!Ji ..... ili!J Version 2.4.5673.4 

• 

Engineer; 

Project: 
Address: 
Phone: 
E-mail: 

--- --"-·-

<Figure 2> 

12.00 

Recommended Anchor 

SC I Page: I 215 
800.1915 Genesis Solar - Transformer 2 
75-175 Merle Drive, Suite 200 

,._. . - -,. ... ,.._ ----·-··-··· 

9.00 

0 q 
N ,...., 

0 
0 
l.O 

Anchor Name: Strong-Bolt® (Discontinued) -1/2"0 Strong-Bolt, hnom:3" (76mm) 
Code Report: ICC-ES ESR-1771 

- -- --· -·-· 

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility. 

Simpson Strong-Tie Company Inc. 5956 W, Las Posilas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtle.com 
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SIMPSON Company: 
Engineer: 
Project: 
Address: 

Anchor Designer™ 

1.1H,JD¥ ffi software 
l!l .. !il.li!,lll.lill,11111-li'""lil'l'""'!ilifll Version 2.4.5673.4 

® 

Phone: 
E-mail: 

3. Resulting Anchor Forces 
Anchor Tension load, 

Nua (lb} 
Shear load x, 
Vuax {lb) 

250.0 

Sum 250.0 

Maximum concrete compression strain (%0): 0.00 
Maximum concrete compression stress (psi): O 
Resultant tenslon force (lb): 250 
Resultant compression force (lb): 0 

145.0 

145.0 

Eccentricity of resultant tension forces In x-axis, e'Nx (inch): 0.00 
Eccentricity of resultant tension forces in y-axis, e'Nv (inch): 0.00 
Eccentricity of resultant shear forces in x-axis, e'Vx (inch): 0.00 
Eccentricity of resultant shear forces in y-axis, e'Vv (inch): 0.00 

4. Steel Strength of Anchor in Tension<Sec D.5.1) 

N., (lb) ¢ ¢N .. (lb) 

13500 0.75 10125 

5. Concrete Breakout Strength of Anchor jn Tension <Sec. D.5.2) 

Nb= kcAa...Jf'chet1•5 (Eq. D-6) 

k, ,;, f'o (psi) hat (in) Nb (lb) 

17.0 1.00 4500 2.500 4508 

¢Neb = ¢ (ANcl ANoo) tped,N %,N'Fcp,NNb (Sec. 0.4, 1 & Eq. D-3) 

ANc (in2) ANoo (in2) II'ad,N 'Pc,N 'Pcp,N 

56.25 56.25 1.000 1.00 1.000 

6 Pullout Strength of Anchor in Tension <Sec. D.5.3) 

¢Npn = ¢4Pc,PAaNp(f'cl2,500;n (Sec. 0.4.1, Eq. 0-13 & Code Report) 

'f{;,p A.a Np (lb) f'c (psi) n 
1.0 1.00 2895 4500 0.50 

BG Structural Engineering I Date: 18/12/2015 
SC I Page: I 3/5 
800.1915 Genesis Solar - Transformer 2 
75-175 Merle Drive, Suite 200 

"-"·· 

Shear load y, 
v .. y(lb) 

0.0 

0.0 

<Figure 3> 

Nb (lb) ¢ 
4508 0.65 

¢N,, (lb) 

0.65 2525 

Shear load combined, 
-.J{Vuax)2 +(Vuay)2 (lb) 

145.0 

145.0 

¢Nob (lb) 

2930 

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plauslblllty. 

Simpson Strong~Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtle.com 
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SIMPSON Company: BG Structural Engineering I Date: I 811212015 
Engineer: SC I Page: I 415 

Anchor Designer™ 
t1h,),!@ffi Software 
lll ... fii1.1li,lilolillli11i!i1-.iil!ili ...... 14 Version 2.4.5673.4 • 

Project: 800.1915 Genesis Solar - Transformer 2 
Address: 75-175 Merle Drive, Suite 200 

Phone: 
E-mail: 

---···-·····- ····- ···-·--. . ---·- - --- ----·----- -- .. ,. .. 

8. Steel Strength of Anchor In Shear <Sec. D.6.1) 

Vsa (lb) t)grolfl ¢ t)grour¢Vu (lb) 

5280 1.0 0.65 3432 

9. Concrete Breakout Strength of Anchor in Shear lSec. D.6.2l 

Shear perpendicular to edge In x-dlrectlon: 

Vbx = minl7(1alda)0·2 ../daAa.../fcca11·5; 9Aa-./f'cca11.5 j (Eq. 0-33 & Eq. 0-34) 

I. (In) d. (in) '· f'o (psi) c.1 (in) 

2.50 0.50 1.00 4500 6.00 

¢V cbx =¢(Ave/ Avco) P"ed,VY7c,v%,vV1>x (Sec. 0.4.1 & Eq. D-30) 

Ave (in2) 4Fed,V 'Pc,V %.v 
162.00 162.00 1.000 1.000 1.000 

Shear parallel to edge in x-direction: 

Vby = minl7(f.,/da)0·2..JdaAa.../fcCa11•5; 9Aa.../fcca11·5J (Eq. D-33 & Eq. D-34) 

le (in) da (In) Ila f'c (psi) Ca1 (in) 

2.50 0.50 1.00 4500 9.00 

(JV cbx =(J (2)(Avcl Avco) ~d,Vir,,,vl£1i,VVby (Sec. D.4.1 & Eq. D-30) 

Ave (in2
) Avco (in2

) 1Pad,V 1Pc,v l/1i,v 

243.00 364.50 1.000 1.000 1.000 

10. Concrete Pryout Strength of Anchor in Shear <Sec. 0.6.3l 

¢Vcp = (JkcpNcb = (Jkcp(ANcf ANco) lf".id.N 'Fc,NlfFcp,NNb (Eq. D-40) 

kcp ANc (in2) ANco (ln2) 1Ped,N %,N 

2.0 56.25 56.25 1.000 1.000 

11. Resy!ts 

Interaction of Tensile and Shear Forces <Sec. 0.7l 

v., (lb) 

6733 

v,. (lb) 

6733 

Vby(ib) 

12369 

vby (lb) 

12369 

'Pcp,N 

1.000 

Tension Factored Load, Nua (lb) Design Strength, 12!Nn (lb) 

Steel 250 

Concrete breakout 250 

Pullout 250 

Shear Factored Load, Vua (lb) 

Steel 

T Concrete breakout x+ 

II Concrete breakout y+ 

Pry out 

Interaction check 
Sec. D.7.1 0.10 

145 

145 

145 

145 

Vuaf¢Vn 
0.00 

10125 

2930 

2525 

Design Strength, oV, (lb) 

3432 

4713 

11545 

6311 

Combined Ratio 

9.9% 

112"0 Strong-Bolt, hnom:3" (76mm) meets the selected design criteria. 

0.70 

0.70 

Nb (lb) 

4508 0.70 

Ratio 

0.02 

0.09 

0.10 

Ratio 

0.04 

0.03 

0.01 

0.02 

Permissible 

1.0 

----- ... ----··· - . ·- . -- -· - -----------

,PVcbx (lb) 

4713 

¢v,,, (lb) 

11545 

¢V,, (lb) 

6311 

Status 

Pass 

Pass 

Pass (Governs) 

Status 

Pass (Governs) 

Pass 

Pass 

Pass 

Status 

Pass 

Input data and results must be checked for agreement with the existing circumstances, the standards and gufdelines must be checked for plausibility. 

Simpson Strnng-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com 
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SIMPSON Company: BG Structural Engineering I Date: 1811212015 
Engineer: SC I Page: I 515 
Project: 800.1915 Genesis Solar - Transformer 2 
Address: 75-175 Merle Drive, Suite 200 

Anchor Designer™ 
f!ih.!11!$@ Software 
l .. ii.l!i,ii!.l!ili .. lij,;;,.il!ll ..... 111! Version 2.4.5673.4 

® 

Phone: 
E-mail: 
-··· ..... -- - - . - -... ., ...... -... 

12. Warnings 

- Designer must exercise own judgement to determine if this design Is suitable. 

- Refer to manufacturer's product literature for hole cleaning and installatlon Instructions. 

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for p!auslbillty. 
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com 



B.G Structural Engineering, Inc. 
75-175 Merle Drive, Sulla 200 
Palm Desert, CA 92211 
760-568-3553 Voice 
760-568-5681 Fax 

St~¢1 C::t1lurr111 

Description: Column C2 (Bollard Column) 

Code References 

Project Tille: 
En~ineer: 
Pro1ect Descr: 

Genesis Solar Energy Center - Transformer #2 39 
BG Project ID: 800.1915 

Prinlell: 12 AUG 2015, 4:45PM 
Ale = 1:\Ei;6-DA.;1\Bo5ADF•1.EC:O 

. ENERCALC, INC. 19113'2015, e;;id:6J5,7.30,Ven6:15.7.30 . . : -. 

Calculations per AISC 360-10, IBC 2012, CBC 2013, ASCE 7-10 
Load Combinations Used : 20061BC&ASCE7-05 

General Information 

Steel Section Name : 
Analysis Melhod : 
Steel Stress Grade 
Fy : Steel Yield 
E : Ela·suo Bending Modulus 
Load Comblnallon : 

Applle<f Loacls 

HSS 6x0.375 
Allowable Strength 

42.0 ksl 
29,000.0 ksl 

20061BC&ASCE7-05 

Overall Column Height 4.0 ft 
Top& Bottom Fixity Top Free, Bottom Fixed 

Brace condition for deffection (buckling) along columns : 
X-X (width) axis : 

Unbraced Lengih forX-XAxls buckling= 4 ft, K = 2.1 
Y-Y (depthl axis: 

Unbraced'Lengih forY-Y Axis buckling= 4 ft, K = 2.1 

Service loads entered. Load Factors w!ll be applled for calculations. · 

Column self weight Included: 90.198 lbS •Dead Load Factor 
BENDING LOADS ..• 

~-nD-1~' 
~ =.?·02.h(4)c'.'.'.l:Z..)"' (.2..o" Lat. Point Lead at 2.670 ft creating Mx-x, D = 6.0 k 

Ae.1.A.- .. 1.::io" .,..,. AA;L-'1 ... I 11?4" ~ DESIGN SIJMMARY 
Bending & Shear Check Results 

PASS Max. Axial+Bendlng Stress Ratio = 
load Combination 
locaUon of max.above base 
At maximum location values are ... 

Pa :Axial 
Pn I Omega : Allowable 
Ma-x: Applied 

Mn-x I Omega : Allowable 
Ma-y: Applied 
Mn-y I Omega : Allowable 

PASS Maximum Shear Stress Ratio= 
Load Combination 
Location of max.above base 
At maxlmum locaUon values are •.. 

Va :Applied 
Vn I Omega : Allowable 

Load Combinatlo.n. Resu.lts 

Load Combination 
DOnly 
+D+L+H 
+D+Lr+H 
+D<B+H 
+D..0.750Lr-i-0.750L ..+i 
+D..0.750L-i-0.750S..+i 
+D+W+H 
+D..0.70E+H 
+D..0 .750Lr-t0 .750L ..0 .750W+H 
+D..0.750L ..0.750S..0.750W+H 
+D..0.750Lr-t0.750L ..0.5250E+H 
+D..0.750L..0.750S..0.5250E+H 
-t0.60D+W+H 
..0.60D-t0.70E+H 

0.6828 : 1 
DOnly 

0.0 ft 

0.09020 k 
133.404 k 
-16.020 k-ft 
23.473 k-ft 

0.0 k-ft 
23.473 k-ft 

0.1283 : 1 
DOnly 

o.o ft 

6.0 k 
46.778 k 

Maximum Axial +Bending Stress Rallos 
Stress Ratio Status Location 

0.683 PASS 0.00 ft 
0.683 PASS 0.00 ft 
0.683 PASS 0.00 ft 
0.683 PASS 0.00 ft 
0.683 PASS 0.00 ft 
0.683 PASS 0.00 ft 
0.683 PASS 0.00 It 
0.683 PASS o.cio ft 
0.683 PASS 0.00 ft 
0.683 PASS O.OOlt 
0.683 PASS 0.00 ft 
0.683 PASS 0.00 ft 
0.410 PASS O.OOft 
0.410 PASS O.OOft 

Maximum SERVICE Load ReacUons •• 
Top along X-X 
Bottom along X-X 
Top along Y-Y 
Bollom along Y-Y 

Maximum SERVICE Load Defiactlons ••• 

Along Y-Y 0.1591 In at 
for load combination :D Only 

Along X-X 0.0 in at 
for load combination: 

Maximum Shear Ratios 

O.Ok 
O.Ok 
O.Ok 
6.0k 

4.0ft above base 

O.Oft above base 

Stress Ratio Status Localion 
0.128 PASS 0.00 ft 
0.128 PASS 0.00 ft 
0.128 PASS 0.00 ft 
0.128 PASS 0.00 ft 
0.128 PASS 0.00 ft 
0.128 PASS 0.00 ft 
0.128 PASS 0.00 ft 
0.128 PASS 0.00 ft 
0.128 PASS 0.00 ft 
0.128 PASS 0.00 ft 

. 0.128 PASS 0.00 ft 
0.128 PASS 0.00 ft 
0.077 PASS 0.00 ft 
0.077 PASS 0.00 ft 



B.G Structural Engineering, Inc. 
75-175 Merle Drive, Suite 200 
Palm Desert, CA 92211 
760-568-3553 Voice 
760-568-5681 Fax 

Steel 'Column 
1.11:· 1 

Description: Column C2 (Bollard Column) 

Maximum Reactions 
X-X Axis Reaction 

Load Combination 

D Only 
+0"1.+H 
+D<l.r+H 
+O+S+H 
+0+0.750Lr+0.750L +H 
+0+0.750L +0.750S+H 
+O+W+H 
+0+0,70E+H 
+0+0.750Lr+0.750L+0.750W+H 
+0+0.750L +0.7508+0. 750W+H 
+0+0. 750lr+O. 750l +0.5250E+H 
+D+0.750l+0.750S+0.5250E+H 
+0.60D+W+H 
+0.60D+0.70E+H 
DOnly 
Lr Only 
LOnly 
sonly 
WOnly 
EOnly 
HOnly 

@Base @Top 

k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 

Maximum Deflections for Load Combinations 
load Combination Max. X·X Deflecllon Distance 

DOnly 0.0000 In 0.000 
+O+l+H 0.0000 In 0.000 
+0"1.r+H 0.0000 In 0.000 
+O+S+H 0.0000 In 0.000 
+0+0.750Lr+0.750L+H 0,0000 In 0.000 
+0+0.750l +0.750S+H 0.0000 In 0.000 
+O+W+H 0.0000 In 0.000 
+0+0.70E+H 0.0000 In 0.000 
+0+0.750Lr+0.750L +0.750W+H 0.0000 In 0.000 
+0+0.750L+0.750S+0.750W+H 0.0000 In 0.000 
+0+0.750lr+0.750l +0.5250E+H 0.0000 In 0.000 
+0+0.750l+0.750S+0.5250E+H 0.0000 In 0.000 
+0.60D+W+H 0.0000 In 0.000 
+0.60D+0.70E+H 0.0000 In 0.000 
DOnly 0.0000 In 0.000 
Lr Only 0.0000 In o.ooo 
LOnly 0.0000 in 0.000 
sonly 0.0000 In 0.000 
WOnly 0.0000 in 0.000 
EOnly 0.0000 In 0.000 
HOnly 0.0000 In 0.000 

steel Section Properties : HSS Gx0.375 

ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 

Project Title: 
Engineer: 

Genesis Solar Energy Center- Transformer #2 40 
BG Project ID: 800. 1915 

Project Descr: 

Y·Y Axis Reacllon 
@Base @Top 

-6.000 
-6.000 
·6.000 
-6.000 
-6.000 
-6.000 
-6.000 
-6.000 
-6.000 
-6.000 
-6.000 
-6.000 
-3.600 
-3.600 
-6.000 

Max. Y ·Y Deflactlon 
0.159 In 
0.159 In 
0.159 In 
0.159 In 
0.159 In 
0.159 In 
0.159 In 
0.159 in 
0.159 In 
0.159 In 
0.159 In 
0.159 In 
0.095 In 
0.095 In 
0.159 In 
0.000 In 
0.000 In 
0.000 In 
0.000 In 
0.000 In 
0.000 In 

Plintsd: 12AUG2015, 4:45PM 
Fl~ =. s:\EC6,DA,118Q;AOf,1.EC6 

ENERCALC, INC. 198~2015; Bulld:S.15.7.30,Vor.6.15.7,30 
: .. -

Note: Only non-zero reactions are listed. 
Axial Reaction 

@Base 

k Ol90k 
k l090k 
k 0.090 k 
k 0.090 k 
k 0.090 k 
k 0.090 k 
k 0.090 k 
k 0.090 k 
k 0190k 
k 0.090 k 
k 0.090 k 
k 0,090 k 
k 0.054 k 
k 0.054 k 
k 0.090 k 
k k 
k k 
k k 
k k 
k k 
k k 

Distance 
4.000 ft 
4.000 ft 
4.000 ft 
4.000 ft 
4.000 ft 
4.000 ft 
4.000 ft 
4.000 ft 
4.000 ft 
4.000 ft 
4.000 ft 
4.000 ft 
4.000 ft 
4.000 ft 
4.000 ft 
0.000 ft 
0.000 ft 
0.000 ft 
0.000 ft 
0.000 ft 
0.000 ft 



B.G Structural Englneertng, Inc. 
75-175 Merta Drive, Suite 200 
Palm Desert, CA 92211 
760-568-3553 Voice 
760-568-5681 Fax 

s.teel Column 
f,fJ;• I 

Descrtption : Column C2 (Bollalli Column) 

steel Section Properties : 
Depth 

Diameter = 
Wall Thick = 
Area = 
We~ht = 

Yog = 

HSS Gx0.375 
6,000 In I l<X 

s JO( 

6.000 In R J<X 

0.375 In Zx 
6.200 ln'2 I yy 

22.550 plf s yy 
Ryy 

0.000 In 

= 
= 
= 

= 

Project Title: 
En~lneer: 
Pro1ect Dascr: 

24.80 in'4 
8.28 ln'3 

2.000 In 
11.200 ln'3 
24.800 ln'4 
8.280 in"3 
2.000 In 

Genesis Solar Energy Center - Transfonner #2 41 
BG Project ID: 800.1915 

Prln!iid: 12AUG 2016, 4:45PM 

' ' ' ' F.lle-1:\Ec~DA-1l806ADF·!.EG6 
ENERCALC, IN~ 19113-2016, Bul~:6,15.7.30, Ver.6.15.7.30 
-- : -. 

J = 49.700 ln'4 

c 16.600 in'3 

·-----------------------------
M-xloads 

" ~ 
" " 

6.00Jn Loads are total entered value. Arrowa do not reflect absolute dlrecUon. 



B.G Structural Engineering, Inc. 
75-175 Merle Drtve, Suite 200 
Palm Desert. CA 92211 
760-568-3553 Voice 
760-568-5681 Fax 

Pole Footing Embedded in Soil 

Description : Foundation@ Column C2 (Bollard Column) 

Code References 
Calculations per IBC 2012 1807.3, CBC 2013, ASCE 7-10 
Load Combinations Used: !BC 2012 

General Information 
Pole Footing Shape 
Footing Diameter . . . .. 
Calculate Min. Depth for Allowable Pressures 
No Lateral Restraint at Ground Surtace 

Allow Passive .......... . 
Max Passive ................. . 

Controlling Values 
Governing Load Combination : +D+H 

Lateral Load 
Moment 

NO Ground Surtace Restraint 

Pressures at 1/3 Depth 
Actual 
Allowable 

Footing Base Area 
Maximum Soil Pressure 

Circular 
36.0 in 

250.0 pcl 
3,000.0 psf 

6.0 k 
16.020 k-ft 

721.80 psi 
721.85 psi 

7.069 lt'2 
0.01698 ksl 

_fl}[1Hed,-'L"'o"'ad""s'---------~ 
Lateral Concentrated Load lateral Distributed Load 

D: Dead load 
Lr: Roof live 
L: live 
S; Snow 
W:Wind 
E : Earthquake 
H : lateral Earth 
Load distance above 

ground surface 

+D+L+H 

+D+Lr+H 

+D+S+H 

+D-t-0.750Lr-t-O. 750L +H 

+D-t-0.750L -t-0.750S+H 

+D-t-0.60W+H 

+D-t-0. 70E+H 

6.0 k 
k 
k 
k 
k 
k 
k 

2.670 It 

+D-t-0.750Lr-t-0.750L -t-0.450W+H 

k/ft 
kilt 
kilt 
k/ft 
k/ft 
k/ft 
k/ft 

TOP of load above ground surface 
ft 

BOTTOM of load above ground surface 
It 

6.000 16.020 

6.000 16.020 

6.000 16.020 

6.000 16.020 

6.000 16.020 

6.000 16.020 

6.000 16.020 

6.000 16.020 

Project Title: 
En~ineer: 
Pro1ect Descr: 

Genesis Solar Energy Center- Transformer #2 42 
BG Project ID: 800.1915 

8.75 

8.75 

8.75 

8.75 

8.75 

8.75 

8.75 

8.75 

Printed: 12 AUG 2015, 4:45PM 

F!le = s:\EC6-DA-1\805ADF"'.1.EC6 
ENERCALC, INC. 1983-2015, Bul!d:6.15.7.30, Ver:6.15.7.30 

Footing Dia mater= 3'0" 

721.8 

721.8 

721.8 

721.8 

721.8 

721.8 

721.8 

721.8 

Vertical Load 

0.120 k 
k 
k 
k 
k 
k 
k 

721.9 

721.9 

721.9 

721.9 

721.9 

721.9 

721.9 

721.9 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 



B.G Structural Engineering, Inc. 
75-175 Merle Drive, Suite 200 
Palm Desert, CA 92211 
760-568-3553 Voice 
760-568-5681 Fax 

Pole Footing Embedded in Soil 

Description : Foundation@ Column C2 (Bollard Column) 

+D+0.750L +0.750S+0.450W+H 

+D+0.750L +O. 750S+0.5250E+H 

+0.60D+0.60W+0.60H 

+0.60D+O. 70E+0.60H 

6.000 

6.000 

3.600 

3.600 

16.020 

16.020 

9.612 

9.612 

Project Tille: 
Engineer: 
Project Descr: 

Genesis Solar Energy Center - Transformer #2 43 
BG ProjectlD: 800.1915 

8.75 

8.75 

7.00 

7.00 

Printed: 12 AUG 2015, 4:45PM 

Fiie = s:\ECS.OA"'1.\805ADFc1.EC6 
ENERCALC, INC.1983-2015, Build:6.15.7.30, Ver:6.15.7.30 . . : 

721.8 

721.8 

575.7 

575.7 

.. 

721.9 

721.9 

577.2 

577.2 

1.000 

1.000 

1.000 

1.000 
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