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                             Project: Trona Fuel Tanks & Generator
DESIGN CRITERIA:

Based on Building Code: 2022 CBC and ASCE/SEI 7-16

Wind Load Per ASCE 7-16 Based on Exposure Category C
  Horizontal wind on other structures on roof

Fh=qz(GCf)(Af) Per Equation 29.4-1

Where: qz (velocity pressure) = (0.00256)(Kz)(Kzt)(Kd)(Ke)(V2) Eq.(26.10-1)

Kd(Wind directionality factor) = 1 Per Table 26.6-1

1 Per Table 26.9-1
Kz(Velocity exposure coefficient) = 0.85 Per Table 26.10-1

Z(Height above ground level) = 15 ft
Kzt(Topographic factor) = (1+K1K2K3)

2 = 1 Per Equation 26.8-1

V(Basic windspeed) = 85 mph Per Figure 26.5-1A
qz (velocity pressure) = 15.722 psf at Height Z

 GCr = 1

Wind contact area = Af 

Fh=qz(GCf)(Af) = 15.722 *(Af)

USE 0.6Fh = 10 psf for Interior wind load

USE 18.7 psf   oudoor equipment

    Seismic Design Force (Nonstructural Components) 

                    Per ASCE 7-16, 11.4.8 

        Based on Site Class E, Table 15.4-1 Seismic Coefficients for Nonbuilding Structures

                  SMs = (Fv)(S1) = 1.394 Fv= 2.412

2 R = 3

Ie(Importance Factor)  = 1  Cd= 2.5

 S1= 0.397 10

Fuel Tank empty wt= Wpe(empty)

Fuel Tank operating wt= Wpo(operating)

Cs = [(0.5)(S1)]/(R/Ie)  = 0.07 Per Equation 15.4-4

API 650/AWWA D100 tank Cs = 0.044(SDS)Ie  = 0.01 Per Equation 15.4-3

Ke (Ground elevation factor) =
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                             Project: Trona Fuel Tanks & Generator

SCOPE OF WORK:

(1). Fuel Tank support foundation design (2). Fuel Tank seismic anchorage design

(3). Generator foundation & seismic anchorage design(4). Light Pole foundation & seismic anchorage design

MATERIALS:

     Concrete 4500 psi @ 28 days typical U.N.O.

     Steel Reinforcing 60,000 psi for Grade 60; #4 and larger

60,000 psi for Grade 40; #3 and smaller

     Light guage studs ASTM A33     fy=33 ksi

     Structural Steels ASTM A36 (Fy=36 ksi) typical 

A-500 for tube columns

     Soil Information 1000 psf soil bearing (recommended by Kleinfelder Soil Report)

175 psf passive pressure

0.52  Friction Coefficient

Sms= 1.397

Ss= 1.162

S1= 0.397

Seismic design Category  E

Site Class   E, Stiff Soil

 Fuel Tank Information

Tank OD (ht)= 135.0 in

Tank ID.(ht)= 122 in

Tank OD(width)= 129 in

Tank ID(width)= 116 in

Top of Tank= 135.0 in above support

Tank anchor CTC= 120.0 in

Empty weight= 45,000 lbs

Fuel oil weight= 66,500 lbs
Total weight= 111,500 lbs

No. of anchors= 4 (2) AB at each Long side
Tank OD(length)= 243 in
Tank ID(length)= 230 in
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                             Project: Trona Fuel Tanks & Generator
TANK FOUNDATION DESIGN

Tank length= 243 in

Tank OD (ht)= 135 in

Tank ID.(ht)= 122 in

Tank OD(width)= 129 in

Tank ID(width)= 116 in

Top of Tank= 135 in support

Tank anchor CTC= 120 in

Empty weight= 45,000 lbs

Fuel oil weight= 66,500 lbs

Total weight= 111,500 lbs

No. of anchors= 4 (2) AB at each Long side

Tank OD(length)= 243 in

Fph = 0.34*Wp = 37910.0 lbs

Fph = 0.2*Wp = 22300.0 lbs

   CHECK SOIL BEARING

Foundation size  17'-0" W x 23'-6" L x 24" Thick

Concrete Weight (Wc) = 150 pcf

Length (L1) = 23.50 ft

Wide (B1) = 17.00 ft
Thickness (T1) = 2.0 ft

CG Height (H2) = 6.0 ft
Total Vert. Load = Wp +Fpv+ (L1xB1xT1)(Wc) = 231350 lbs

18"

17'-0"

5'-10"

24"

129"

Fph

Fpv

C.G.

Wp
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                             Project: Trona Fuel Tanks & Generator

M(O/T) = Fph*H2 = 227,460 lbs-ft

e = M/P = 0.98 ft < L/6
A=(L1)(B1)= 399.5 sq ft

  TRANSVERSE DIRECTION:

                           Soil Bearing = 780.1 psf

< 1000 psf OK

  CHECK OVERTURNING

8.6 > 1.5           OK

  CHECK SLIDING
                   Coefficient of Friction (Fr) = 0.25
                        Passive Pressure (Pp) = 175 psf per ft

T2 = 0.83 ft

Safety factor = 1.6     OK

          DETERMINE CONC. REINFORCEMENT
             Concrete Foundation: 17'(wide) x 23.5'(long) x 2'(deep)

           For a unit width of 24": 

Moment due to seismic load (Me) = 13.38 (kips-ft)/ft

Soil press. due to dead load (q) = P/A = 579.1 psf

Moment due to load dead load (Md) = 20.92 (kips-ft)/ft

Mu = 1.2*Md + 1.0*Me = 36.98 (kips-ft)/ft
Max soil press due to D & E (qm) = 780.1 psf

Shear due to max sol press (V) = 780.1 lb/ft
Vu = 1.4V = 1092.1 lb/ft

b(unit width) = 12 in
h(Beam depth) = 24 in

 d = 20.5 inNOT FOR BID
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Try #6 @ 12" OC Top & Bottom Each Way
f'c = 4,500 psi
fy = 60,000 psi

    CHECK BENDING
As= 0.44 in2

= 0.58 in

0.29 in

20.21 in

0.9

40,021 (lbs-ft)/ft
Mn = 40.02 (kips-ft)/ft  >  Mu OK

36.98 Kips-ft
    CHECK SHEAR

0.75
= 24753 lb/ft

1092.1 lb/ft

OK

    CHECK MIN REINFORCEMENT
As= 0.88 in2

(top & bottom)

                 Temp Reinforcing 0.002

= 0.58 in2 OK

    USE #6 CONTINUOUS BARS @ 12" OC TOP AND BOTTOM EACH WAYNOT FOR BID
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PROJECT:

  CHECK TANK  ANCHOR DESIGN

                 

       

 Design Load Tank weight(op.) = 111,500 lbs
Horizontal seismic Fph = 37910 lbs See sheet 5.1

Fpv= 22300 lbs See sheet 5.1
(C) Curb height = 0.167 ft channel ht

H(O/T height+C) = 3.167 ft See sheet 5.1
moment arm (B) = 5.5 ft

       Horizontal shear Fh= 37910 lbs
  Downward load(PD)= 111500 lbs

Upward load(UL)  = 22300 lbs

SBC Trona - 10,000 Gallons Aboveground Fuel Tank

Aboveground Tank

Channel base by 
manufacturer

Bolt #1

24" thick 
Footing 

connection btwn tank & 
channel by manufacturer

(10,000 gal.) 
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                             Project: Trona Fuel Tanks & Generator
         Bolt #1:   

          (2) base supporting provided by tank manufacturer & pre-welded to bottom

           of tank

Total # of channel (N1) = 2 Resisting overturning due to Fph
Total # of base anchor(N2) = 2 Resisting overturning due to Fph

Total # of anchors (B1) = 4 Resisting shear Fph
                    Bolt distance for moment arm = 10 ft

Shear  = 9478 lbs    per anchor bolt#1

Tension1(due to O/T)  = 10915 lbs  per anchor bolt#1

Tension2(due to upward) = 5575 lbs   per anchor bolt#1

Tension3(due to DL) = -25088 lbs   per anchor bolt#1

    Total uplift load = T1 + T2 + T3 = -8598 lbs per anchor bolt#1

No uplift

USE total (4) 1" dia. threaded rod(A36) galv'd with Simpson SET XP
epoxy bolts with 6" embedment into concrete foundation
per ICC ESR-2508
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Project:

Generator Foundation
DESIGN CRITERIA
                  NOTE: Sds = (2/3)(Fa)(Ss) = 0.930 Rp = 2.5

Fa = 1.2 Ip = 1.5
Ss = 1.162 z = 0
ap= 1 h = 5

Wp1 = 2,820 lbs (Genset only)
Wp2 = 1,000 lbs (Exh+Alu. Enclosure)
Wp3 = 5,145 lbs (Tank & Diesel) 300

             C.G.(G)
               Fh      2'-6"

           C.G.(T)                           3'-6"

  1'-0"                       1'-6"

                  9'-6"
Equip. wt  = 8,965 lbs

= 629 lbs

= 6,294 lbs

= 1,180 lbs

= 1,148 lbs

= 11,485 lbs

= 2,153 lbs

 GENERATOR FOUNDATION DESIGN
Check Soil Bearing

Concrete Weight = 150 lbs-cf
Length (L1) = 13.5 ft

Base (B1) = 9.5 ft
Thickness (T1) = 1.5 ft

Generator+Sound Enclosure Dimension:
Length (L2) = 6.333 ft
Width (W2) = 3 ft
Height (H2) = 5.2 ft

SBC Trona - 50 KW Generator, Alum. Enclosure & Tank
80311 Trona Road, Trona, CA 93562

)]/(21[
/

)3)()()(4.0(
)( hz

IpRp

WpSdsap
TankFp
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Project: SBC Trona - 50 KW Generator, Alum. Enclosure & Tank
80311 Trona Road, Trona, CA 93562

Tank Demension:
Length (L3) = 7.75 ft
Width (W3) = 3.0 ft
Height (H3) = 3.4 ft

Vert. Load (P) = 37,822 lbs

Ma (Gen. Set) = 3,273 lbs-ft
Mb (Tank) = 3,876 lbs-ft

Mt = 7,149 lbs-ft

0.19 ft

TRANSVERSE DIRECTION:

 Soil Bearing = 409.5 psf

Soil Bearing = 409.5 psf <890x9.5 + 1,790x1 = 10,245 psf allowable bearing OK
Kleinfelder Soil Report - Allowable Bearing Cap. (psf) = 890B(footing width) + 1,790D(depth)

CHECK OVERTURNING

Safety factor = 78.0 > 1.5           OK

CHECK SLIDING

                   Coefficient of Friction (Fr) = 0.25
                        Passive Pressure (Pp) = 175

Safety factor = 8.30 > 1.5               OK
)().(

]1)11([)( 2

TankFpSetGenFp

LTPpFrPNOT FOR BID
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Project:

  CHECK GENERATOR + ENCLOSURE + TANK  ANCHOR DESIGN

                 

       

 Design Load Encl.+Gen+Tank WT.(op.) = 8965 lbs
Horizontal seismic Fph = 3048 lbs See sheet 6.1

Fpv= 1793 lbs See sheet 6.1
(C) Curb height = 0 ft Channel Ht.

H(O/T height+C) = 6.400 ft See sheet 6.2
Moment Arm (B) = 3.416667 ft

       Horizontal shear Fh= 3048 lbs
  Downward load(PD)= 8965 lbs

Upward load(UL)  = 1793 lbs

SBC Trona - 50 KW Generator, Alum. Enclosure & Tank
80311 Trona Road, Trona, CA 93562

Generator+Tank+Enclosure

Sub-base tank channel by 
manufacturer

Anchor

18" thick concrete 
foundation 

connection between 
tank & generator by 
manufacturer(300 gal. Diesel) 
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Project:

         Anchor:   

Total # of channel (N1) = 2 Resisting overturning due to Fph
Total # of base anchor(N2) = 5 Resisting overturning due to Fph

Total # of anchors (B1) = 10 Resisting shear Fph
                    Bolt distance for moment arm = 2 ft

Shear  = 305 lbs    per anchor

Tension1(due to O/T)  = 1142 lbs  per anchor

Tension2(due to upward) = 179 lbs    per anchor

Tension3(due to DL) = -807 lbs    per anchor

    Total uplift load = T1 + T2 + T3 = 514 lbs    per anchor

USE (10) 5/8" dia. threaded rod(A36) galv'd with Simpson SET XP
Epoxy bolts with 6" embedment into concrete foundation per ICC ESR-2508
3,304 Lbs. Allowable Tension.

SBC Trona - 50 KW Generator, Alum. Enclosure & Tank
80311 Trona Road, Trona, CA 93562

Five (5)  bolt holes on each bottom flange of the diesel sub-base tank for 
anchorage to concrete foundation provided by generator manufacturer.
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Project: Light Pole & Pole Foundation Design
                 SBC Trona Fueling Station

Light Pole Design
EPA=1.0 Lighting  Fixture EPA= 1.0 sq ft

Total Fh 29 ft  h1=31 ft

28 psf 110 mph
  Fh( loads) Seismic wind arm (ft) M(lbs-ft)
Fh1(pole) = 95.7 9.24 14.5 134

Fh2c(Light) = 20 812 29 23,548
          Sum = 115.7 821.24 23,682

h1 H Total Fh = 821.24 lbs
 Total M = 23,682 lbs-ft

h2 = 2.0 ft
x(arm) = 28.8 ft

                                                                                Check pole size    6" sq tube x 1/4" thickness
                                                               Ixx= 30.3 in+4

                                                                                                                                                       h2 Sxx= 15.15 in+3

      A= 5.59 in+2
max moment= 23,682 lbs-ft
  stress             fb= 18.76 ksi

                                                                                       < 21.6 OK
Arm=(8-1)(0.67)=4.7" Check pole base    12" sq  x1/2" thickness and anchor bolts

   Tension= (M)(12)/ [(ARM)(2)] = 30232 per bolt
    A=8" A    Shear= 821.24 / (4)  = 205.3 per bolt

       Base plate moment= 120.93 kips-in
Stress= 120.93 /0.75  = 23.1 ksi

1" TYP B= 6" < 27 ksi  OK
USE 12" sq base plate 1/2" thick with (4) 3/4" dia.
anchor bolts x 24" embedment at 8.5" bolt circle

H(Pole high)  =  

Fh(wind) =
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Project: Light Pole & Pole Foundation Design
                 SBC Trona Fueling Station

 TYPE 1  Light  Pole Foundation Design - 29 Feet High Pole 
Lighting  Fixture EPA= 1 sq ft

                                                              29 ft
Total Fh 28 psf

  Fh( loads) Seismic wind h1(ft) M(lbs-ft)
Fh1(pole) = 95.7 9.24 14.50 134

Fh2c(Light) = 20 812 29.00 23548
          Sum = 115.7 821.24 23682

Total Fh = 821.24 lbs
 Total M = 23,682 lbs-ft

h2 = 2 ft
                                H ft below grade
                                                                            Max. moment at Fixity =1,397+21.15(15)=1714 kips-ftx(arm)= 28.8 ft
       h1
                                                                           Soil design information,         

                          Soil bearing = 1,000 psf

                                                                                               Fp(Passive pressure) = 175 psf per ft

                     Friction Coefficient = 0.25
           D(Caisson diameter) = 2.0 ft

                     Try  L ( length) = 9.00 ft

1.830
h2                          (Fp)(L)(1/3) (D)

8.55  < L   OK

USE 24" DIA. CAISSONS with 9 feet below grade
  L        L Try 6- #5 vertical rebars

b(in)= 24 fy= 60 ksi
d(in)= 21.26 f'c= 3 ksi

0.62 in+2

37.2 kips

0.61 in

58.47  ft-kips

5.42 OK

H(Pole high)  =  
Fh(wind) =

K(Fixity point) =

                  A =  (2.34) (Fh)  =

                T = (As)(fy) =

As= (0.31)(6)(1/3) =

           a=(As)(fy)/[ (0.85)(3)(b) ] =

           Mn=(0.9)(T)(d - 0.5a )/12 =

      > 1.6(M) =NOT FOR BID
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Project: Fence Post & Post Foundation Design
                 SBC Trona Fueling Station

Fence Post Design
EPA=0.2 xxx EPA= 0.2 sq ft

Total Fh 12 ft  h1=12 ft

28 psf 110 mph
  Fh( loads) Seismic wind arm (ft) M(lbs-ft)
Fh1(post) = 39.6 1.848 12 22
Fh2c(xxx) = 20 67.2 12 806

          Sum = 59.6 69.048 829
h1 H Total Fh = 69.048 lbs

 Total M = 829 lbs-ft
h2 = 0.0 ft

x(arm) = 12.0 ft
                                                                                Check post size    2" round tube x 1/8" thickness

                                                               Ixx= 30.3 in+4
                                                                                                                                                       h2 Sxx= 15.15 in+3

      A= 5.59 in+2
max moment= 829 lbs-ft
  stress             fb= 0.66 ksi

                                                                                       < 21.6 OK

Fh(wind) =

H(Post high)  =  
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Project: Fence Post & Post Foundation Design
                 SBC Trona Fueling Station

 TYPE 1  Fence  Post Foundation Design - 12 Feet High Post 
xxx EPA= 0.2 sq ft

                                                              12 ft
Total Fh 28 psf

  Fh( loads) Seismic wind h1(ft) M(lbs-ft)
Fh1(post) = 39.6 1.848 12.00 22
Fh2c(xxx) = 20 67.2 12.00 806

          Sum = 59.6 69.048 829
Total Fh = 69.048 lbs
 Total M = 829 lbs-ft

h2 = 0 ft
                                 H ft below grade
                                                                            Max. moment at Fixity =1,397+21.15(15)=1714 kips-ftx(arm)= 12.0 ft
       h1
                                                                           Soil design information,         

                          Soil bearing = 1,000 psf

                                                                                               Fp(Passive pressure) = 175 psf per ft

                     Friction Coefficient = 0.43
           D(Caisson diameter) = 1.0 ft

                     Try  L ( length) = 4.00 ft

0.692
h2                          (Fp)(L)(1/3) (D)

3.38  < L   OK

      L         L

H(Post high)  =  
Fh(wind) =

K(Fixity point) =

                  A =  (2.34) (Fh)  =
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Project: Gate Post & Post Foundation Design
                 SBC Trona Fueling Station

Gate Post Design
EPA=0.2 XXX EPA= 0.2 sq ft

Total Fh 12 ft  h1=12 ft

28 psf 110 mph
  Fh( loads) Seismic wind arm (ft) M(lbs-ft)
Fh1(post) = 39.6 1.848 12 22

Fh2c(XXX) = 20 67.2 12 806
          Sum = 59.6 69.048 829

h1 H Total Fh = 69.048 lbs
 Total M = 829 lbs-ft

h2 = 0.0 ft
x(arm) = 12.0 ft

                                                                                Check post size 4" pipe, Sched 40 x 0.237" thickness
                                                               Ixx= 7.23 in+4

                                                                                                                                                       h2 Sxx= 3.21 in+3

      A= 3.17 in+2
max moment= 829 lbs-ft
  stress             fb= 3.10 ksi

                                                                                       < 21.6 OK

Fh(wind) =

H(Post high)  =  
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                 SBC Trona Fueling Station

 TYPE 1  Gate Post Foundation Design - 12 Feet High Post 
XXX EPA= 0.2 sq ft

                                                              12 ft
Total Fh 28 psf

  Fh( loads) Seismic wind h1(ft) M(lbs-ft)
Fh1(post) = 39.6 1.848 12.00 22

Fh2c(XXX) = 20 67.2 12.00 806
          Sum = 59.6 69.048 829

Total Fh = 69.048 lbs
 Total M = 829 lbs-ft

h2 = 0 ft
                                H ft below grade
                                                                            Max. moment at Fixity =1,397+21.15(15)=1714 kips-ftx(arm)= 12.0 ft
       h1
                                                                           Soil design information,         

                          Soil bearing = 1,000 psf

                                                                                               Fp(Passive pressure) = 175 psf per ft

                     Friction Coefficient = 0.43
           D(Caisson diameter) = 2.0 ft

                     Try  L ( length) = 4.00 ft

0.346
h2                          (Fp)(L)(1/3) (D)

2.31  < L   OK

USE 24" DIA. CAISSONS with 4 feet below grade
    L        L Try 6- #5 vertical rebars

b(in)= 24 fy= 60 ksi
d(in)= 21.26 f'c= 3 ksi

0.62 in+2

37.2 kips

0.61 in

58.47  ft-kips

5.42 OK

           a=(As)(fy)/[ (0.85)(3)(b) ] =

           Mn=(0.9)(T)(d - 0.5a )/12 =

      > 1.6(M) =

H(Post high)  =  
Fh(wind) =

K(Fixity point) =

                  A =  (2.34) (Fh)  =

                T = (As)(fy) =

As= (0.31)(6)(1/3) =NOT FOR BID
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RESPONSES TO PLAN CHECK CORRECTIONS

Project # 1.22.9 Document # PCR-3

Project Name: 10.10.1195 Trona Fuel Tank Infrastructure Phase IV

Prepared By: Stephen Vu Dahl, Taylor & Associates, Inc. (DTA)

Submission Date: Tuesday 12/05/2024

Plan Check Agency: SBC Land Use Services Department Building & Safety Division

Site Address: 80311 Trona Road, Trona, CA 93562

    

CONSTRUCTION / STRUCTURAL REQUIREMENTS

1. Provide structural calculations for the fence.

CORRECTION: Please see the attached structural calculations #9.1 & 9.2 for fence post &
post foundation and #10.1 & 10.2 for gate post & post foundation. Please 
also see revisions on Sheet C502, Motorized Gate Post Footing Detail #5
and Sheet C504, Section #4.

2. Sheet C001 Coordinate the seismic information under the lateral load design criteria between 
the plans and the geotechnical engineering report and structural calculations.

CORRECTION: Please see the attached set of drawings dated 12/05/2023 with revisions on 
Sheet C001.

END OF DOCUMENT.
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PROJECT:  SBC Trona Fuel Tanks & Generator Phase IV
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Trona, California 93562 

CLIENT:  SBC P&FMD

385 N. Arrowhead Avenue, 3rd Floor
San Bernardino, California 92415 
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FOUNDATION & ANCHORAGE CALCULATIONS
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                             Project: Trona Fuel Tanks & Generator
DESIGN CRITERIA:

Based on Building Code: 2022 CBC and ASCE/SEI 7-16

Wind Load Per ASCE 7-16 Based on Exposure Category C
  Horizontal wind on other structures on roof

Fh=qz(GCf)(Af) Per Equation 29.4-1

Where: qz (velocity pressure) = (0.00256)(Kz)(Kzt)(Kd)(Ke)(V2) Eq.(26.10-1)

Kd(Wind directionality factor) = 1 Per Table 26.6-1

1 Per Table 26.9-1
Kz(Velocity exposure coefficient) = 0.85 Per Table 26.10-1

Z(Height above ground level) = 15 ft
Kzt(Topographic factor) = (1+K1K2K3)

2 = 1 Per Equation 26.8-1

V(Basic windspeed) = 85 mph Per Figure 26.5-1A
qz (velocity pressure) = 15.722 psf at Height Z

 GCr = 1

Wind contact area = Af 

Fh=qz(GCf)(Af) = 15.722 *(Af)

USE 0.6Fh = 10 psf for Interior wind load

USE 18.7 psf   oudoor equipment

    Seismic Design Force (Nonstructural Components) 

                    Per ASCE 7-16, 11.4.8 

        Based on Site Class E, Table 15.4-1 Seismic Coefficients for Nonbuilding Structures

                  SMs = (Fv)(S1) = 1.394 Fv= 2.412

2 R = 3

Ie(Importance Factor)  = 1  Cd= 2.5

 S1= 0.397 10

Fuel Tank empty wt= Wpe(empty)

Fuel Tank operating wt= Wpo(operating)

Cs = [(0.5)(S1)]/(R/Ie)  = 0.07 Per Equation 15.4-4

API 650/AWWA D100 tank Cs = 0.044(SDS)Ie  = 0.01 Per Equation 15.4-3

Ke (Ground elevation factor) =

NOT FOR BID
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                             Project: Trona Fuel Tanks & Generator

SCOPE OF WORK:

(1). Fuel Tank support foundation design (2). Fuel Tank seismic anchorage design

(3). Generator foundation & seismic anchorage design(4). Light Pole foundation & seismic anchorage design

MATERIALS:

     Concrete 4500 psi @ 28 days typical U.N.O.

     Steel Reinforcing 60,000 psi for Grade 60; #4 and larger

60,000 psi for Grade 40; #3 and smaller

     Light guage studs ASTM A33     fy=33 ksi

     Structural Steels ASTM A36 (Fy=36 ksi) typical 

A-500 for tube columns

     Soil Information 1000 psf soil bearing (recommended by Kleinfelder Soil Report)

175 psf passive pressure

0.52  Friction Coefficient

Sms= 1.397

Ss= 1.162

S1= 0.397

Seismic design Category  E

Site Class   E, Stiff Soil

 Fuel Tank Information

Tank OD (ht)= 135.0 in

Tank ID.(ht)= 122 in

Tank OD(width)= 129 in

Tank ID(width)= 116 in

Top of Tank= 135.0 in above support

Tank anchor CTC= 120.0 in

Empty weight= 45,000 lbs

Fuel oil weight= 66,500 lbs
Total weight= 111,500 lbs

No. of anchors= 4 (2) AB at each Long side
Tank OD(length)= 243 in
Tank ID(length)= 230 in

NOT FOR BID
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                             Project: Trona Fuel Tanks & Generator
TANK FOUNDATION DESIGN

Tank length= 243 in

Tank OD (ht)= 135 in

Tank ID.(ht)= 122 in

Tank OD(width)= 129 in

Tank ID(width)= 116 in

Top of Tank= 135 in support

Tank anchor CTC= 120 in

Empty weight= 45,000 lbs

Fuel oil weight= 66,500 lbs

Total weight= 111,500 lbs

No. of anchors= 4 (2) AB at each Long side

Tank OD(length)= 243 in

Fph = 0.34*Wp = 37910.0 lbs

Fph = 0.2*Wp = 22300.0 lbs

   CHECK SOIL BEARING

Foundation size  17'-0" W x 23'-6" L x 24" Thick

Concrete Weight (Wc) = 150 pcf

Length (L1) = 23.50 ft

Wide (B1) = 17.00 ft
Thickness (T1) = 2.0 ft

CG Height (H2) = 6.0 ft
Total Vert. Load = Wp +Fpv+ (L1xB1xT1)(Wc) = 231350 lbs

18"

17'-0"

5'-10"

24"

129"

Fph

Fpv

C.G.

Wp

NOT FOR BID
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                             Project: Trona Fuel Tanks & Generator

M(O/T) = Fph*H2 = 227,460 lbs-ft

e = M/P = 0.98 ft < L/6
A=(L1)(B1)= 399.5 sq ft

  TRANSVERSE DIRECTION:

                           Soil Bearing = 780.1 psf

< 1000 psf OK

  CHECK OVERTURNING

8.6 > 1.5           OK

  CHECK SLIDING
                   Coefficient of Friction (Fr) = 0.25
                        Passive Pressure (Pp) = 175 psf per ft

T2 = 0.83 ft

Safety factor = 1.6     OK

          DETERMINE CONC. REINFORCEMENT
             Concrete Foundation: 17'(wide) x 23.5'(long) x 2'(deep)

           For a unit width of 24": 

Moment due to seismic load (Me) = 13.38 (kips-ft)/ft

Soil press. due to dead load (q) = P/A = 579.1 psf

Moment due to load dead load (Md) = 20.92 (kips-ft)/ft

Mu = 1.2*Md + 1.0*Me = 36.98 (kips-ft)/ft
Max soil press due to D & E (qm) = 780.1 psf

Shear due to max sol press (V) = 780.1 lb/ft
Vu = 1.4V = 1092.1 lb/ft

b(unit width) = 12 in
h(Beam depth) = 24 in

 d = 20.5 inNOT FOR BID
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Try #6 @ 12" OC Top & Bottom Each Way
f'c = 4,500 psi
fy = 60,000 psi

    CHECK BENDING
As= 0.44 in2

= 0.58 in

0.29 in

20.21 in

0.9

40,021 (lbs-ft)/ft
Mn = 40.02 (kips-ft)/ft  >  Mu OK

36.98 Kips-ft
    CHECK SHEAR

0.75
= 24753 lb/ft

1092.1 lb/ft

OK

    CHECK MIN REINFORCEMENT
As= 0.88 in2

(top & bottom)

                 Temp Reinforcing 0.002

= 0.58 in2 OK

    USE #6 CONTINUOUS BARS @ 12" OC TOP AND BOTTOM EACH WAYNOT FOR BID
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PROJECT:

  CHECK TANK  ANCHOR DESIGN

                 

       

 Design Load Tank weight(op.) = 111,500 lbs
Horizontal seismic Fph = 37910 lbs See sheet 5.1

Fpv= 22300 lbs See sheet 5.1
(C) Curb height = 0.167 ft channel ht

H(O/T height+C) = 3.167 ft See sheet 5.1
moment arm (B) = 5.5 ft

       Horizontal shear Fh= 37910 lbs
  Downward load(PD)= 111500 lbs

Upward load(UL)  = 22300 lbs

SBC Trona - 10,000 Gallons Aboveground Fuel Tank

Aboveground Tank

Channel base by 
manufacturer

Bolt #1

24" thick 
Footing 

connection btwn tank & 
channel by manufacturer

(10,000 gal.) 

NOT FOR BID
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                             Project: Trona Fuel Tanks & Generator
         Bolt #1:   

          (2) base supporting provided by tank manufacturer & pre-welded to bottom

           of tank

Total # of channel (N1) = 2 Resisting overturning due to Fph
Total # of base anchor(N2) = 2 Resisting overturning due to Fph

Total # of anchors (B1) = 4 Resisting shear Fph
                    Bolt distance for moment arm = 10 ft

Shear  = 9478 lbs    per anchor bolt#1

Tension1(due to O/T)  = 10915 lbs  per anchor bolt#1

Tension2(due to upward) = 5575 lbs   per anchor bolt#1

Tension3(due to DL) = -25088 lbs   per anchor bolt#1

    Total uplift load = T1 + T2 + T3 = -8598 lbs per anchor bolt#1

No uplift

USE total (4) 1" dia. threaded rod(A36) galv'd with Simpson SET XP
epoxy bolts with 6" embedment into concrete foundation
per ICC ESR-2508

NOT FOR BID
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Project:

Generator Foundation
DESIGN CRITERIA
                  NOTE: Sds = (2/3)(Fa)(Ss) = 0.930 Rp = 2.5

Fa = 1.2 Ip = 1.5
Ss = 1.162 z = 0
ap= 1 h = 5

Wp1 = 2,820 lbs (Genset only)
Wp2 = 1,000 lbs (Exh+Alu. Enclosure)
Wp3 = 5,145 lbs (Tank & Diesel) 300

             C.G.(G)
               Fh      2'-0"

           C.G.(T)                           1'-2"

  1'-0"                       1'-6"

                            3'-0"
Equip. wt  = 8,965 lbs

= 629 lbs

= 6,294 lbs

= 1,180 lbs

= 1,148 lbs

= 11,485 lbs

= 2,153 lbs

 GENERATOR FOUNDATION DESIGN
Check Soil Bearing

Concrete Weight = 150 lbs-cf
Length (L1) = 13.5 ft

Base (B1) = 9.5 ft
Thickness (T1) = 1.5 ft

Generator+Sound Enclosure Dimension:
Length (L2) = 8 ft
Width (W2) = 3 ft
Height (H2) = 8.5 ft

SBC Trona - 50 KW Generator, Alum. Enclosure & Tank
80311 Trona Road, Trona, CA 93562

NOT FOR BID
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Project: SBC Trona - 50 KW Generator, Alum. Enclosure & Tank
80311 Trona Road, Trona, CA 93562

Tank Demension:
Length (L3) = 8 ft
Width (W3) = 3.0 ft
Height (H3) = 4.0 ft

Vert. Load (P) = 37,822 lbs

Ma (Gen. Set) = 5,350 lbs-ft
Mb (Tank) = 4,594 lbs-ft

Mt = 9,944 lbs-ft

0.26 ft

TRANSVERSE DIRECTION:

 Soil Bearing = 416.2 psf

Soil Bearing = 416.2 psf <890x9.5 + 1,790x1 = 10,245 psf allowable bearing OK
Kleinfelder Soil Report - Allowable Bearing Cap. (psf) = 890B(footing width) + 1,790D(depth)

CHECK OVERTURNING

Safety factor = 47.7 > 1.5           OK

CHECK SLIDING

                   Coefficient of Friction (Fr) = 0.25
                        Passive Pressure (Pp) = 175

Safety factor = 8.30 > 1.5               OKNOT FOR BID
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Project:

  CHECK GENERATOR + ENCLOSURE + TANK  ANCHOR DESIGN

                 

       

 Design Load Encl.+Gen+Tank WT.(op.) = 8965 lbs
Horizontal seismic Fph = 3048 lbs See sheet 3-1

Fpv= 1793 lbs See sheet 3-1
(C) Curb height = 0.75 ft channel ht

H(O/T height+C) = 12.500 ft See sheet 3-1
Moment Arm (B) = 3.416667 ft

       Horizontal shear Fh= 3048 lbs
  Downward load(PD)= 8965 lbs

Upward load(UL)  = 1793 lbs

SBC Trona - 50 KW Generator, Alum. Enclosure & Tank
80311 Trona Road, Trona, CA 93562

Generator+Tank+Enclosure

Sub-base tank channel by 
manufacturer

Anchor

18" thick concrete 
foundation 

connection between 
tank & generator by 
manufacturer

(300 gal. Diesel) 

NOT FOR BID
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Project:

         Anchor:   

Total # of channel (N1) = 8 Resisting overturning due to Fph
Total # of base anchor(N2) = 8 Resisting overturning due to Fph

Total # of anchors (B1) = 8 Resisting shear Fph
                    Bolt distance for moment arm = 2 ft

Shear  = 381 lbs    per anchor

Tension1(due to O/T)  = 1394 lbs  per anchor

Tension2(due to upward) = 224 lbs    per anchor

Tension3(due to DL) = -1009 lbs    per anchor

    Total uplift load = T1 + T2 + T3 = 610 lbs    per anchor
No uplift

USE (7) 3/4" dia. threaded rod(A36) galv'd with Simpson SET XP
Epoxy bolts with 8" embedment into concrete foundation
per ICC ESR-2508

SBC Trona - 50 KW Generator, Alum. Enclosure & Tank
80311 Trona Road, Trona, CA 93562

Eight (8)  bolt holes on the bottom flange of the diesel sub-base tank for 
anchorage to concrete foundation provided by generator manufacturer.

NOT FOR BID
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Project: Light Pole & Pole Foundation Design
                 SBC Trona Fueling Station

Light Pole Design
EPA=1.0 Lighting  Fixture EPA= 1.0 sq ft

Total Fh 29 ft  h1=31 ft

28 psf 110 mph
  Fh( loads) Seismic wind arm (ft) M(lbs-ft)
Fh1(pole) = 95.7 9.24 14.5 134

Fh2c(Light) = 20 812 29 23,548
          Sum = 115.7 821.24 23,682

h1 H Total Fh = 821.24 lbs
 Total M = 23,682 lbs-ft

h2 = 2.0 ft
x(arm) = 28.8 ft

                                                                                Check pole size    6" sq tube x 1/4" thickness
                                                               Ixx= 30.3 in+4

                                                                                                                                                       h2 Sxx= 15.15 in+3

      A= 5.59 in+2
max moment= 23,682 lbs-ft
  stress             fb= 18.76 ksi

                                                                                       < 21.6 OK
Arm=(8-1)(0.67)=4.7" Check pole base    12" sq  x1/2" thickness

and anchor bolts
   Tension= (M)(12)/ [(ARM)(2)] = 30232 per bolt

    A=8" A    Shear= 821.24 / (4)= 205.3 per bolt

       Base plate moment= 120.93 kips-in
Stress= 120.93 /0.75= 23.1 ksi

1" TYP B= 6" < 27 ksi  OK
USE 12" sq base plate 1/2" thick with (4) 3/4" dia.
anchor bolts x 24" embedment at 8.5" bolt circle

Fh(wind) =

H(Pole high)  =  

NOT FOR BID
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Project: Light Pole & Pole Foundation Design
                 SBC Trona Fueling Station

 TYPE 1  Light  Pole Foundation Design - 29 Feet High Pole 
Lighting  Fixture EPA= 1 sq ft

                                                              29 ft
Total Fh 28 psf

  Fh( loads) Seismic wind h1(ft) M(lbs-ft)
Fh1(pole) = 95.7 9.24 14.50 134

Fh2c(Light) = 20 812 29.00 23548
          Sum = 115.7 821.24 23682
       h1 Total Fh = 821.24 lbs

 Total M = 23,682 lbs-ft
h2 = 2 ft

                         H ft below grade
                                                                            Max. moment at Fixity =1,397+21.15(15)=1714 kips-ftx(arm)= 28.8 ft

                                                                           Soil design information,         
                          Soil bearing = 1,000 psf

                                                                                               Fp(Passive pressure) = 175 psf per ft

                     Friction Coefficient = 0.25
           D(Caisson diameter) = 2.0 ft

                     Try  L ( length) = 9.00 ft

1.830
h2                          (Fp)(L)(1/3) (D)

8.55
 < L   OK

USE 24" DIA. CAISSONS with 9 feet below grade
L L Try 6- #5 vertical rebars

b(in)= 24 fy= 60 ksi
d(in)= 21.26 f'c= 3 ksi

0.62 in+2

37.2 kips

0.61 in

58.47  ft-kips

5.42 OK

As= (0.31)(6)(1/3) =

           a=(As)(fy)/[ (0.85)(3)(b) ] =

           Mn=(0.9)(T)(d - 0.5a )/12 =

      > 1.6(M) =

H(Pole high)  =  
Fh(wind) =

K(Fixity point) =

                  A =  (2.34) (Fh)  =

                T = (As)(fy) =NOT FOR BID
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Project: Fence Post & Post Foundation Design
                 SBC Trona Fueling Station

Fence Post Design
EPA=0.0 xxx EPA= 0.2 sq ft

Total Fh 12 ft  h1=12 ft

28 psf 110 mph
  Fh( loads) Seismic wind arm (ft) M(lbs-ft)
Fh1(post) = 39.6 1.848 12 22
Fh2c(xxx) = 20 67.2 12 806

          Sum = 59.6 69.048 829
h1 H Total Fh = 69.048 lbs

 Total M = 829 lbs-ft
h2 = 0.0 ft

x(arm) = 12.0 ft
                                                                                Check post size    2" round tube x 1/8" thickness

                                                               Ixx= 30.3 in+4
                                                                                                                                                       h2 Sxx= 15.15 in+3

      A= 5.59 in+2
max moment= 829 lbs-ft
  stress             fb= 0.66 ksi

                                                                                       < 21.6 OK

H(Post high)  =  

Fh(wind) =
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Project: Fence Post & Post Foundation Design
                 SBC Trona Fueling Station

 TYPE 1  Fence  Post Foundation Design - 12 Feet High Post 
xxx EPA= 0.2 sq ft

                                                              12 ft
Total Fh 28 psf

  Fh( loads) Seismic wind h1(ft) M(lbs-ft)
Fh1(post) = 39.6 1.848 12.00 22
Fh2c(xxx) = 20 67.2 12.00 806

          Sum = 59.6 69.048 829
       h1 Total Fh = 69.048 lbs

 Total M = 829 lbs-ft
h2 = 0 ft

                         H ft below grade
                                                                            Max. moment at Fixity =1,397+21.15(15)=1714 kips-ftx(arm)= 12.0 ft

                                                                           Soil design information,         
                          Soil bearing = 1,000 psf

                                                                                               Fp(Passive pressure) = 175 psf per ft

                     Friction Coefficient = 0.43
           D(Caisson diameter) = 1.0 ft

                     Try  L ( length) = 4.00 ft

0.692
h2                          (Fp)(L)(1/3) (D)

3.38
 < L   OK

L L

H(Post high)  =  
Fh(wind) =

K(Fixity point) =

                  A =  (2.34) (Fh)  =
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Project: Gate Post & Post Foundation Design
                 SBC Trona Fueling Station

Gate Post Design
EPA=0.0 XXX EPA= 0.2 sq ft

Total Fh 12 ft  h1=12 ft

28 psf 110 mph
  Fh( loads) Seismic wind arm (ft) M(lbs-ft)
Fh1(post) = 39.6 1.848 12 22

Fh2c(XXX) = 20 67.2 12 806
          Sum = 59.6 69.048 829

h1 H Total Fh = 69.048 lbs
 Total M = 829 lbs-ft

h2 = 0.0 ft
x(arm) = 12.0 ft

                                                                                Check post size 4" pipe, Sched 40 x 0.237" thickness
                                                               Ixx= 7.23 in+4

                                                                                                                                                       h2 Sxx= 3.21 in+3

      A= 3.17 in+2
max moment= 829 lbs-ft
  stress             fb= 3.10 ksi

                                                                                       < 21.6 OK
Arm=(8-1)(0.67)=4.7"

H(Post high)  =  

Fh(wind) =

NOT FOR BID
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2960 Daimler Street Job No.: 1.22.9
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Project: Gate Post & Post Foundation Design
                 SBC Trona Fueling Station

 TYPE 1  Gate Post Foundation Design - 12 Feet High Post 
XXX EPA= 0.2 sq ft

                                                              12 ft
Total Fh 28 psf

  Fh( loads) Seismic wind h1(ft) M(lbs-ft)
Fh1(post) = 39.6 1.848 12.00 22

Fh2c(XXX) = 20 67.2 12.00 806
          Sum = 59.6 69.048 829
       h1 Total Fh = 69.048 lbs

 Total M = 829 lbs-ft
h2 = 0 ft

                         H ft below grade
                                                                            Max. moment at Fixity =1,397+21.15(15)=1714 kips-ftx(arm)= 12.0 ft

                                                                           Soil design information,         
                          Soil bearing = 1,000 psf

                                                                                               Fp(Passive pressure) = 175 psf per ft

                     Friction Coefficient = 0.43
           D(Caisson diameter) = 2.0 ft

                     Try  L ( length) = 4.00 ft

0.346
h2                          (Fp)(L)(1/3) (D)

2.31
 < L   OK

USE 24" DIA. CAISSONS with 4 feet below grade
L L Try 6- #5 vertical rebars

b(in)= 24 fy= 60 ksi
d(in)= 21.26 f'c= 3 ksi

0.62 in+2

37.2 kips

0.61 in

58.47  ft-kips

5.42 OK

H(Post high)  =  
Fh(wind) =

K(Fixity point) =

                  A =  (2.34) (Fh)  =

                T = (As)(fy) =

As= (0.31)(6)(1/3) =

           a=(As)(fy)/[ (0.85)(3)(b) ] =

           Mn=(0.9)(T)(d - 0.5a )/12 =

      > 1.6(M) =NOT FOR BID




