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December 19, 2008

Ms. Susan J. Pelz, P.E.

Florida Department of Environmental Protection
Southwest District

13051 North Telecom Parkway

Temple Terrace, Florida 33637-0926

RE:  Effluent/Leachate Storage Tank Calculations and Drawings Submittal
Construction Permit No. 35435-015-SC/08,
Effluent/Leachate Storage Tank Construction
Southeast County Landfill, Hillsborough County, Florida
Jones Edmunds Project No.: 08449-030-02 Task 5200

Dear Ms. Pelz:

‘ On behalf of the Hillsborough County Solid Waste Management Department (SWMD), Jones
Edmunds has prepared this submittal as required in Permit No. 35435-015-SC/08, to satisfy
Specific Condition No. Part B 4.b.3). This submittal provides signed and sealed calculations and
drawings for the ﬂat-bottQ, ., self-supporting aluminum dome-roofed effluent/leachate storage
nk, Inc.

lease call me at 813-258-0703 if you have any questions or require additional information.
incerely,

ason Timmons, P.E.
Project Engineer

| cc: Patricia Berry, SWMD
Larry Ruiz, SWMD
Megan Miller, SWMD
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Flat-Bottom, Self-Supporting Aluminum
Dome-Roof Tank Calculations
Designed in accordance with API STD 650

Job Number: 5350

Tank Diameter: 70 feet

Tank Height: 20 feet

Service: Effluent/Leachate Tank

Location: Woodruff and Sons, Inc.
SE County Landfill
Lithia, Florida

Revision: 1 (10/17 1 08 - For Record)

THESE CALCULATIONS ARE THE PROPERTY OF TAMPA TANK, THE
INFORMATION CONTAINED IN THESE CALCULATIONS IS PROPRIETARY
AND IS NOT TO BE REPRODUCED OR DISTRIBUTED WITHOUT WRITTEN
PERMISSION OF TAMPA TANK, INC.

TIMOTHY F. MULLIGAN
5205 ADAMO DRIVE
TAMPA, FLORIDA

FLORIDA P.E. REGISTRATION No. 54736
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Design Criteria - API STD 650, 11th Edition, with applicable Appendices

The scope of API STD 650 is limited to tanks, whose bottoms are entirely and unifomly supported, designed to store
liquids at approximately atmospheric pressure and at design temperatures not greater than 200°F. Appendix F provides
rules for the design of tanks with internal pressures up to 2.5 psi. Appendix V provides rules for the design of tanks with
external pressures up to 1.0 psi. Appendix M provides rules for the design of tanks at design temperatures not greater
than 500°F. These calculations do not include any provisions for the design of tanks outside the scope of AP 8TD 650,
Tanks outside the scope of APl STD 650.should be designed in accordance with a different design code.

Site Specific Data

Site Location. SE County Landfill
Lithia, Florida
Seismic Site Data: Peak Ground Acceleration: Sp=3.1%

(From USGS website)

0.2s Spectral Response Acceleration: Sg = 7.8%
1.0s Spectral Response Acceleration: Sy =3.1%

Transition Period: Ty = 8see
(for longer period ground motion)

Seismic Site Class: SiteClass = "D"
Wind Design Data: Basic Wind Speed: Vivind = 120mph

Exposure Category: Exposure ;= "C"
Snow Load: Ground Snow Load: ngund = Opst
Minimum One-Day Mean Temperature: MIDT := 35°F

(From API STD 650, Figure 4-2)



Tank Specific Data

Product Stored: Product := "Effluent/Leachate" Design Specific Gravity: Gp:= 1.00
Design_Internal Pressure: P. = 0inH20 Piest = 1:25-Pypy Piest = 0-inH20

Design External Pressure: Pext = 1inH20

Maximum Design Temperature: Tax = 200°F
Minimum Design Metal Temperature: MDMT = MIDT + 15°F MDMT = 50-°F
Seismic Tank Data: Seismic Use Group: SUG =1
Seismic importance Factor: Ig:= |10 if SUG=1 Ip=1
125 if SUG=2

1.50 otherwise

Wind Design Data: Wind Importance Factor: ly = 1.15
. Roof Loads: Roof Type: RoofType := "SELF-SUPPORTING ALUMINUM DOME"
Roof Live Load: LL,s = 20psf
Roof Snow Load: SLyg = 0.84(Sgroung)  SLyf = 0-psf
Superimposed Roof Dead Load: SDL ¢ := Opsf

(from insulation, etc.)

1

Corrosion Allowance: Unless noted otherwise the corrosion CAy; = —in
allowance will be applied to the interior
surface of the bottom, shell plates and CAL = I,
nozzles, and roof plates only. sh= ™"
CAI‘f = 0in
Assumed Anchorage Type: Tank_Is_ ASSUMED to be Self Anchored := "TRUE"

(check status at end page)
Tank_Is_Self Anchored := Tank Is ASSUMED to_be_ Self Anchored




Tank Shell Design

. Nominal Shell Diameter:

DEC 2 3 200m

D

hom = 70ft + Oin

&
i:x b1 : b
Shcllil)latcsiaréﬁ”: ﬁ*‘?&@%ﬁék@d Hingide?, |
Bl £

Nominal Shell Height:

Select Rim Angle based on AP} STD 650, 5.1.59.e:

RimAngle ;== J"L2x2x3/16" if Dypom € 3540

"L2X2x 14" if 35f < Dy < 601t

"1.3x3x3/8" otherwise

USE ==>> RimAngle := "None" <<== |JSE
D
Height of Rim Angle: hijp = Oin
i : _ 2 o
Rim Angle Section Properties: Agim = 0-in Xpip = 0+in
Rim Angle Diameter: Dyim = {DPpom * 2%y if Shell_Plates_are = "Flush-Stacked Inside”

Toxoa =t if ol are = "Centerline-Stacked”
Dhom * 2%4im — Yim 1 Shell_Plates_arc = "Centerline Stacked

Drim = 70-ft Dnom + 2'(“&'im - Lrim) i’ Shell Plates are = "Flush-Stacked Outside”
Rim Angle Weight: DLyim = T Diim Arim Vs DLy = 0-1bf



Shell Courses: Number of Shell Courses:

Top Shell Course:

Bottom Shell Course

Shell Height:
(including Rim Angle)

Minimum Shell Plate Thickness:

(per56.1.1)

tin = 0.25-in

Ngp = 2 Thicknesses Overrides
(0 in. indicates no override)

h] = 120in t1 = Qin
h2 = 120in t2 = 0in
Nsh
HSh = Z hl + hnm HSh =20-ft
=
Hg, = 240-in
Cpin = 0.1875in if Dnom < 50ft

0.25in if 50ft <D < 120ft

0.3125in if 120ft <D, < 200ft

0.375in if 200ft < Dy,




Tank Bottom Design

Minimum Thickness per 5.4.1:

-

Yot.min *

Bottom Plate Thickness:

Bottom Plate Yield Strength:

Is there an Annular Plate?:
Annular Plate Thickness:

Annular Plate Yield Strength:

Bottom Configuration:

‘ Bottom Slope:

. in
Slopey, = —].Fft

Height of Bottom Slope:

in+ (‘Abt

%t = Yhtmin

Fypg = 36000psi

Tank_Has Annular Plate := "FALSE"

-3.5-in

. 5 :
Lannpl = Em
Fyannpl = 36000psi
Bottom _[s := "Cone Down"
sl LNt Bottom_Is = "Crown Up'
Slopey,, = |—— if Bottom Is = "Crown Up"
L T - P
0 if Bottom lIs = "Flat"
lin
—— if Bottom_Is = "Cone Down"
1011 -
. Dhom .
Hpslope = 7 Slopepy Hyt slope =



Self-Supporting Aluminum Dome Roof Design per Appendix G Depi=Dpom Dy = 700t
Roof Gravity Loads:
LL design = max[{max(LLyp, Slyg) + 04-Pey) (Payg + 04 max(LLyg L)) LLgesign = 22.08-pst

Roof Design: Roof Design_is := "by Dome Roof Manufacturer”



Tank Nominal Capacity

. Product Height: Freeboard Height: Hpppg = 1.375in
Overfill Protection Height: Hofp = 6in
Minimum Fill Levei: Hy i = 6in
Design Product Height: Hp = Hgp — Mg Hp = 19.885-f
Maxi Capacity:  Capacity at Design Liquid Level: P s 2 Mot slope
aximum Capacity: apacity at Design Liquid Level: Vinax = " Dpom | Hp — ——3————
Y = 76.902 \03 1'3 v = 575.268 x 1()3- al
max = 10 X 1 may = 272:20 ga
Minimum Operating Vol : : T 2 lAlbl'Smpc it > 1
inimum Uperating vVolume: Vinin = Z Drom | Hmin ~ _—3'_ it Hipip 2 lbt.slope
3
T 2 Hbt.slopc 7r (Hbt.slopc B Hmin) herwise
:1_ 'Dnom : “min - -—3—- - -g 5 otherwise
Slopeyy,
= 2.298 103 1'3 V = 17.193 x ]03->'l
Vinin = 2:298 x gk min = ‘172 ga
i . ) [m 2
Overfill Protection Volume: Vot‘p = (-Z)Dmm ‘“of‘p
Vg = 1924 1071 Vofp = 14394 x 107 gal
Net Working Qagacﬂy: Viet = Viax — Vofp = Vinin
= 72.680 103 t’3 V. _ .. = 543.681 x 1()3~ al
Vet = 72-680 x i net = 6 ga
. . 6. .
Nominal Weight of Product: Wp = Vi Gp i Wp = 4.799 x 10"-1bi



Tank Shell Plate Design (Top Shell Course)

Material Specification: (ASTM - UON)

Mechanical Properties: Specified Yield Strength:

Design Yield Strength:

Specified Tensile Strength:

Allowable Tensile Stress: Specified Allowable Stress:

(per Table 5-2)

=1

PI_spec. := "Appendix A (E=0.70)"
7 |7 D s
Fy, = [Y(l L_spui)
Fy gen. = FYMOd(I’L_spcci)
1

Fu,:= FLJ’(PL_spccl.)

Sd(PL_speci) = 21000-psi

Design Allowable Stress: Sq. = min(g-lfydsn ,Sd(l’L_spcc.)j
(per Appendix M) i 3 i ]
Testing Allowable Stress: S.i= SL(PLiSpCC.)
{per Table 5-2) i '
Joint Efficiency: JE = 0.70
Ogh
Liquid Height: hp = Hp - Z h, hp. = 9.885-ft
j =i+l
P.
hp. + mt‘
26 Ty Gp | (Dnom) G
. N - : N - JP
Design Required Thickness: . f f in+ CAg,
(incl. corrosion allowance) i Sq, )
— [-JE.
psi !
Ptest

T Yw Dhom
2.6 ; -1y ;
Testing Required Thickness: t, = t ! -in
i St.
— |,
psi !
ty ot
_ G tyin b
ceilf max} —,—,——,— |- 16
Nominal Thickness Used: t.= UL N L. in

1

16

Check maximum thickness for material specified:

tmax(

(1

<t

i~ ‘max

J’Lispcci) = (.5-in

(PL)-peci)) =1

l“_\'i = 31500-psi
Iy gsn, = 31500-psi

Fui = 55000-psi

54.7 21000-psi
i

S, = 21000 psi

1

tdi = (0.173-in

tti: 0.11-in

L= 0.25-in

1 =TRUE, ==>> 0K



Tank Shell Plate Design (Bottom Shell Course) i=ng

Material Specification: (ASTM - UON)

Mechanical Properties: Specified Yield Strength:

F_\i = I-‘Y(PL_spcci)
Design Yield Strength:

Specified Tensile Strength: Fu = I"U(I’I;spcci)

Allowable Tensile Stress: Specified Aliowable Stress:
(per Table 5-2)

PL_spec, := "Appendix A (1:=0.70)"

Fy dsn, =FY M()d(l)l‘-SPCCi)

Sd(PL_speci) = 21000-psi

Design Allowable Stress: Sq. = min(z-l?‘ydsn.,Sd(l’l,_spcci)) Sq. = 21000-psi

(per Appendix M) ] 2 ! !

Testing Allowable Stress: S = St(pL_spCC_) S, = 21000-psi

(per Table 5-2) ! ! !

Joint Efficiency: .l[ii = 0.70
Liquid Height: = = 19.885- i

hpi Hp hpi 19.885-11
P.
hp‘ + mt
I Gp Prom | .
>0 f - T3 P
Design Required Thickness: 1 = : - f ‘in+ CAgp 4. = 0.296-in
(incl. corrosion allowance) I 5di !
— |l
psi !
Prest
hy
b Tw Phom
2.6 - -1 -

Testing Required Thickness; t := ft ft ‘in t, = 0.234:in

tgy t
. di Y tmin Y
ceill max| —,—,——,— |- 16
in in in in

Nominal Thickness Used: ti = in
16

Check maximum thickness for material specified:

lmaX(Pl,_spcci) = 0.5:in

(1i < lmax(PI'~SpeCi)) =1

1

t.=03125in

1=TRUE, ==>> OK



Tank Shell Plate Recap Number of Shell Course: ng, =2
) . 0.25 120 "Appendix A (E=0.70)"
Widths and Thicknesses of Shell Plates: t= -in h= -in PL_spec = PP
0.313 120 - "Appendix A (I;=0.70)"

Weights of Shell Plate:

+ t if Shell_Plates are = "Flush-Stacked Inside”

Centerline Diameters: (= Dpom
Dpom + 0-t if Shell_Plates_are = "Centerline-Stacked" ( 840.25 j
- d= -in
Dpom — t if Shell Plates_are = "Flush-Stacked Outside” 840313
Weight of each Course: wi:= | for ie Fong
shwti « 'rr'di-hiwi-’\{s 9 438 x 103
wt = bt
return shwt 3
28.049 x 10
%sh 3
New and Uncorroded Shell Weight: DLy = Z wt, + DLy, DL, = 50.487 x 10”-1bf
(including Rim Angle) ) =
. . N Y 3 ~
Corroded Shell Weight: CDLg, = DLy, = 7D Hep CAGL Vs CDlg, = 39.271 x 107-1bt




Tank Shell Moments and Centroids

Shell Plate Centroids: Centroid of each Course: yoi= |for ie I.ng,

Ush h. 180
cg.ez h. - — y = -in
=1 ) 60

return g

Moments: my:= | for ie l.ng
shmyi < Wiy
return shmy 336.565 x 10° ]

140.246 x l()3

Rim Angle: Rim Angle Moment: mYim = Plyiny (Heh = Yrim)  Myim = 0.000 10% bt 1t

E my, + My,

Tank Sheil Centroid: Vep = — Vg = 94441t
DLgh

Tank Bottom Weight

Bottom Outside Diameter: Dyei=d  +t  +din Dy, = 70.385-1t
n n
sh sh
Plate Lap: PLap := 1.5in
, A
Factor to account for plate laps: LapFactor := 96in 240in LapFactor = 1.022

96in — PLap 240in — PLap

. ™ 2 . . .
New and Uncorroded: DLy = (z)“m Uy Vg LapFactor DLy, = 50714.0-Ibf
. = CAp . , X
Corroded Bottom Weight: CDLy, = DL ———— CDLy, = 40571.2-1bf
t
bt



Tank Roof Weight

Roof Gravity Loads:

(DL- new - uncorroded)

Roof Gravity Loads:

. (DL - corroded)

Roof Gravity Loads:
(Live Load)

DL,pp, = 100001bf

DL = 0lbf

ristr -

DLy ftpsh = 0lbf

DLyfgh = DLypr,

DL tprsh = Dlygsh = DLifsirsh

i)

CDLgpy = 100001bf

CDL = 0lbf

ristr -
CDLT’fSU’Sh = 0lbf
CDLyggp = CDLyppy,

CDL,ppgh = CDL sy, — CDL

rfs rfstrsh

Ll’design = 22.08- pSf

™ 2
LLypp, = ’Z'Drt' 'LLdesign

LLpfoh = LLypp,

3o
DLygpy = 10.000 x 1071bf

DL = 0.000 x l()0~lbf

ristr
! =0 10”1bf
I “rfstrsh = 000 x .

I
DLy = 10.000 x 107 1bf

3.
DL pp gp = 10.000 x 107-Ibf

‘ 3o
CDLygpp, = 10,000 x 107-1bf

CDL = 0.000 x l()o-lbf

ristr
D = 0.000 0 Ibf
CDL irhy = 0000 x 10"
. 3.
CDL g, = 10.000 x 107 Ibf

‘ 3
CDLypp g = 10.000 x 107 1bf

3
LLygpp, = 84.974 x 1071bf

e
L = 84.974 x 107-Ibf



Wind Loads per 5.2 1§ Viving = 120-mph Exposure = "C"
Importance Factor: by =115
~ V. . 2
. N . Ibf wind .
Design Pressure on Cylindrical Surfaces: Qg = 18— Ty dgp, = 20.70-psl
S (2 \120mph ;
. . tbf [ Vawind |
Design Uplift Pressure on Roof Surfaces: Que = 30— T qer = 34.50-psf
o 2 U120mph) W i
ft
Wind on Shell: Feh = Dnom Hsh 9 Fep = 28.980 x 107-1bf
. Hgp 3. .
Msh = l‘sh'T Msh = 289.800 x 107 -1bf-f
Wind Uplift on Roof; 3 =X 2 ) =132 3 bf
: P : l“uplifl‘: Z‘Drf M I‘upliﬁ = 132772 x 10"
D
. nom 6. ..
Total Wind: Fy = Fgy F,, = 28.980 x 107 Ibf
Mw = Msh + Muplift MW = 4.937 x 106-1bf<ft
Infernal Pressure Loads
. ) s 2 . 0. .
Uplift Force: Fp; = E-Drf Pint Fp; = 0.000 x 10 bt
. ™ 3 0. ..
Uplift Moment: Mp; = =D -Piy Mp; = 0.000 x 10°-1bf"ft
8
Moments Resisting Overturning per 3.11
e - . . . _ 3o
Total Corroded DL Resisting Uplift: CDLup = CDLgp, + CDL ggrh T CDLypr sh LDLup = 49271 x 107-1bt
Dnom

Dead Load Overturning Resistance: Mpp = CDL s

6. .
P Mpy = 1.724 x 10 -Ibf- 1t

2

N [ty — CA Fyp, Hp) 7D, 0~

Fluid Load Overturning Resistance: Mg = 4.67~£)—f- |2 L o el
ft in psi ft 2

Mp = 7.603 x 10%1bf1t




Check Qverturning Stability per 5.11.2

Mpy,

1.5

Wind_Anchors := |"ARE REQUIRED" if (0.6:My, + Mp;) >

"ARE NOT REQUIRED" otherwisc

Mpy + M
. e DLt Mp
Wind Anchors ;= |"ARE REQUIRED" if [(MW + O.4~Mpi) > ( 5 ﬂ v (Wind_Anchors = "ARL REQUIRED")
"ARE NOT REQUIRED" otherwise
o , Mpy, Mpp, + Mp . i
Factor of Safety for Overturning: FSyp = min , FS . ..= 0582
0.6My. + Mp; M + 0.4-Mp; OV
Check Sliding per 5.11.4
3 12 et . . ~ ~ y ~ I ¥ 14 3 ~
Maximum Aflowable Sliding Friction:  F, := (LDLSh + CDLyy + CDLypy + (,I)l.rfm)o.zt Fj = 35.937 x 107 Ibf

(per5.11.4)
3.
F, = 28.980 x 10™-Iht

. Wind_Anchors == |"ARE REQUIRED" if (F,, 2 F,} v (Wind_Anchors = "ARE REQUIRED" )

"ARE NOT REQUIRED" otherwise

Check Anchor Status

Wind Anchors = "ARE REQUIRED"

Tank Is_Self Anchored := |"FALSE" if Wind Anchors = "ARE REQUIRED"

Tank_Is_Self Anchored otherwise

Tank_Is_Self Anchored = "FALSE"



Check for Intermediate Wind Girder per 5.9.7

. 2
{
Yl 120mph) (1
Maximum Height of Unstiffened Shell: By = 600000-| — | n . PV ——
m Dhom Viind Iw
ft
hmax = 27.839-1
ngp, t] 2.5
Transpos hell Height: = — = 15.724-11
posed Shell Height by z h, , hp = 15.724-1t
1= ]
Check Status: Intermediate_Windgirder := [ "is NOT REQUIRED" if hp<h .
"ONE REQUIRED" if hT > hmax
h'l‘
"TWO REQUIRED" if —= > hpyq
hp
"THREE REQUIRED" if - > hmax
J
: hT
"MODIFY THE SHELL DESIGN" i —4- > hmax
Intermediate Windgirder = "is NOT REQUIRED"
Required Section Modulus: hwg = JOft if hp<hg. o =01
(if windgirder is required) 4 )
her
I
'2_ i hp>hypag
hey- h
r .. "T
5 g7 max
hore hae
| 1
— i —>h_
4 3 max

2 2

S 0.0001 Mg [ Dnom | [ Ywind } o5 0-in’
S =0. : : : i g = O
we fi ft 120mph twe



. Top Wind Girder Design (for aluminum dome - designed as an open-top tank)

= 11.27~in3

2 2
H D Vo
Minimum Required Section Modulus: = 0,0001~—:§h~( nom) ( wind J ~(IW)~in3 S

S ,
twe ft fi 120mph twg

Use L6x4x1/2 (LLH) rolled toe-in and welded to the shell PL.



Seismic Design per Appendix E

' Check if Seismic Design is Required (see exception in E.1):
Seismic_Design Is:= |"™NOT REQUIRED" if [(s] < 4%) A (SS < 15~%)] v (sp < 5%)
"REQUIRED" otherwise

Seismic_Design _Is = "NOT REQUIRED"



Anchor Design per 5.12 Tank_Is_Self Anchored = "FALSE"
®:

. . T Dhom
Minimum Number of Anchors Reguired: N,y = max 4, Ny, = 21.991

Number of Anchors Used: ngp = 24

Anchor Uplift Forces per 5.12 (Table 5-21b)

Anchor Uplift for Wind Forces:

4-M,, Tl
max 0, - (CDLg, + CDL )

. Dnom il

Nab

Py = 9.701 x 10 Ibf
Anchor Upilift for Seismic Forces:

4-Mpy,
max| 0, ~ (CDLg, + CDL )
P Dnom

0

@

Anchor Uplift for Design Pressure + Wind:

4M
w T 2
max 0, D + [(X'Dnom )'Pint - CDerPLJ - (CDLsh + CDerstrsh)
nom

3
Poyy = , Ppyy = 9701 x 10°-1bf
Nab

Anchor Uplift for Design Pressure + Seismic;

4-M.., -
2
max 0, D + H:'Dnom )'Pint - CDerPL] - (CDLsh + CDerstrsh)
nom

0
)




Anchor Material Specification:

Anchor Diameter:

Anchor Stresses:

Anchor Design is :=

“"NO GOOD"
"NO GOOD"
"NO GOOD"
"NO GOOD"

"Acceptable"

Anch_Matl := "ASTM A193, Gr. B&M"

dab = lin

Ay = 0.537in”

Wind Load
[e2 . PW
W=
Aab

Seismic Load

Pg
s Aab
if oy > 0.8 Fy,
if og> 0.8Fy,y
if opyy > 20000psi
it opg > 0.8Fy,p,

otherwise

Agb =

gy = 18065.8 psi

Iy op 1= 30000psi

0.537in2 if dab= tin
0.7401 2 if d,, = 1.1251
740in it ah = 11231n
0.9421 2 if d,.=1.25i
94ZinT i dgy 25in
L2 y ames
1.12in7 i dab' 1.375in

137in if dy, = 1.5in

.2 .
0in~ otherwisc

Wind Load & Design Pressure

P[)“/
o ;o=
PW A

ab

Seismic Load & Design Pressure

og = 0.0-psi

Ppg

Tpg = opg = 0.0-psi

Aab

Anchor_Design is = "Acceptable”



. Foundation Loads

Area Loads:

Uniform Pressure on Bottom: . s = 1253.6-psl
(for operating condition) Upot = Hp Gp Yy + Ly Y + Piy Gpot = 1233.6-ps

Uniform Pressure on Bottom:

(for hydrostatic testing) oy = Heh Yw Wy Vs + Prest Qpy = 1260.75-pst

Shell Loads:

(per foot of circumference)

Dead Load at Base of Shell: _ DLgp + DLy DI = 275 LM

(New and Uncorroded) bL= D om ™

Dead Load at Base of Shell: CDBL = CDLgp, + CDL gy CDL = 224 1_&

(Fully Corroded) = D DL =224.1-

nom

Live Load at Base of Sheli: LLpg Ibf

Ve t Bas he LL = % Li = 3804 =
e 1

. nom

Wind L oads: (at Base of Shell)

V\Vi]’)d =1 2()mph

Wind Base Shear: . 3.
I‘w: 28.980 x 107 ibt

Wind Moment: 6 ..
Mw:4'937 x 10 -ft-1bf

Seismic Loads: (at Base of Shell)

Seismic Base Shear:
VE = 0.000 x loo‘lbf

Seismic Shell Moment:

0 . .
(for Shell and Ringwall Design) My = 0000 % 101t 1bt

Seismic Base Moment:

0. .
(for Slab and Pile Foundations) Mg = 0.000 > 10 fi-Tof

Tank s Self Anchored = "FALSE"



Design Recap Sheet

Roof Design
RoofType = "SELF-SUPPORTING ALUMINUM DOME"
Roof Design_is = "by Dome Roof Manufacturer”

RimAngle = "None"

Shell Design

Number of Shell Course:

ng, =2 Intermediate. Windgirder = "is NOT REQUIRLD"

Widths and Thicknesses of Shell Plates:

120 . "Appendix A (E=0.70)" 0.2500 0173 0.110 Y
h = ‘in PL_spec = . i t= ‘in tg= -in = ‘in
120 "Appendix A (E=0.70)" 0.3125 0.296 0.234
Bottom Design i
g Bottom Is = "Cone Down" Slopey,; = -1 _1_n_
101t
Tank_Has_Annular_Plate = "FALSE" Wannpl = "N/A " in Lannpl = "N/A"-in
Bottom Plate Thickness: .
tyy = 0.313-in
Anchor Design
g Tank Is Self Anchored = "FALSE"
Number of Anchors:
Ny = 24 Anch_Matl = "ASTM A193. Gr. B8M"
Anchor Diameter: ) I
dyp = l-in Ayp = 0.537-in

Maximum Anchor Force:

Tap = 9701-1bf Anchor_Design_is = "Acceptable”



St Input Name Output Unit Comment
' ; Ringwall Analysis
u_wt_conc ' 150 ¢ pcf Unit weight of concrete ( default = 150 pcf )
u_wt_soll ‘ 120 pcf Unit weight of soil { default = 120 pcf )
phi_soii 19.47122 . deg Sail friction angle ( default = 19.47122 deg )
Ka 5 ‘ Coefficient of Rankine's active earth pressure
70 D_ring ft Diameter of ringwall at centerfine
2 b_ring ft Width of ringwall
3 ~d_ring ft Depth of ringwall
1 G Product specific gravity
20 “H ft Product height
3125 t_bot - in Thickness of bottom plate
q_prod - 1260.75 psf Bearing pressure due to product + bottom plate
q_soil 1 1620.75 : psf Soil bearing pressure under tank product at elevation of bottom of ri:
70 D_shell f " Diameter of shell
48071 W_shell Ibf Total weight of shell and shell supported items
. w_shell 218.5925 plf Weight of shell and supported items per foot
i e_shell 0 ft Eccentricity of shell ( + toward center )
b_prod 1 R Width of ring wall loaded by product
: é;prbd ' 5 ‘ ft Eccentricity of product { + toward center )
g_brg_normal | 1189671 psf Soil bearing under ringwall from normal operation
24 i”N_anc_:h Number of anchor bolts
70.5 D_anch ft Diameter of anchor bolt circle
- 9701 P_anch Ibf Tension in one anchor bolt
e_anch 4 -25 ft Eccentricity of anchor bolts ( + toward center )
289800 M_wind ft*Ibf Wind moment at base of shell
28980 V_wind Ibf Wind shear at base of shell
q_brg_wind 1238.618  psf
, w_wind 97.89393 Ibf/ft
0 M_seismic ft*Ibf Seismic moment at base of shell
0 V_seismic :  Ibf Seismic shear at base of sheill
‘ q_brg;seismic , 1189.671 ”psf‘ ‘
w_seismic 0o Ibf/ft
2000 q_allow_norm v psf Allowable soil bearing with FS = 2.5
 2666.667 . g_allow_wind psf Allowable soil bearing with FS = 1.875(3/4 0f2.5)
- P_hoop ' 73478.25 | Ibf Hoop Forces in ringwall
- T_ecc 8950542  ftlof/ ft Torque due to eccentricities
Job No. 5350 - Woodruff & Sons, Inc.
70" Dia. x 20' FB Alum Dome Roof Leachate Storage Tank
v Lithia, Florida
September 8, 2008 - TFM
Sheet _ of
Variables RINGWALL ANALYSIS TKW o Page 1




Vertical distance from horizontal neutral axis to bottom steel

Hoop force increase ( in extreme bar ) due to eccentricity

Smallest value of clear cover over, side cover, or 1/2 c/c spacing

Bar size factor ( = 0.8 for #6 and smaller, = 1.0 for others )
Lightweight aggregate factor ( = 1.0 for normalweight concrete )
Basic development length for hoop steel per AC! 318-99, 12.2
Minimum length of Class B splice per ACI 318-99, 12.15.1

Minimum area of vertical steel required by ACI 318-99, 14.3.2

70' Dia. x 20' FB Alum Dome Roof Leachate Storage Tank

St Input Name / Output Unit Comment
Ringwall Design
73478 ‘ P_hoyop " 1bf Hoop force in ringwall (from ringwall analysis)
1 895.05 T_ecc ftlbf / ft Torgue due to eccentricities (from ringwall analysis)
18 ~L_Factor Load factor for concrete design
phi : .9 Resistance factor for concrete design
70 D_ring ft Diameter of ringwall at centerline
2 b_ring ft Width of ringwalt
3 d_ring ‘ ft Depth of ringwall
“Ag 7 864 in"2 Gross area of concrete
A_s_min ©2.16 inf2 Minimum area of reinforcing steel per ACI 318, 14.3.3
4000 fc _ _psi » Compressive strength of concrete
Fy 80000 psi Yield strength of reinforcing steel
10 N_bars Quantity of reinforcing bars used for hoop reinforcing
#6 BarSize ». Reinforcing bar size used for hoop reinforcing
:db _ 75 in Bar diameter
ADb 441786467  in Cross-sectional area of a single bar
“As | 4.41786467 in~2 Area of reinforcing steel provided
' I s : 608961227 in?4 "Moment of inertia" of steel WRT horizontal neutral axis
14625 ¢ 5 in
P_bar : 7347.825‘ Ibf Hoop force in each reinforcing bar
| P_ecc 3988.57052  Ibf
. Pu_bar 1 18138.2328 bf Required strength ( factored force ) in extreme bar
: phi_Pn_bar ‘ 23856.4692 Wlbf Design strength of each reinforcing bar
25 cc in
alpha 1.3 Reinforcement location factor ( = 1.3 for "top” bars )
_ beta -1 Coating factor { = 1.0 for uncoated bars )
‘gamma .8
lambda 1 ;
L d 221991892 in
! LapLength : 29 in
o A_s_vert_min ‘ .3456 inA2 / ft
#4 Vert_BarSize - Reinforcing bar size for vertical reinforcing
, 2 N_faces Number of vertical bars per spacing
135 s in Spacing of vertical bars ( each face )
" A_s_vert : .}349(‘)658_5 Sinf2/ft ‘ Calculated area of vertical reinforcing supplied
Job No. 5350 - Woodruff & Sons, Inc.
Lithia, Florida
September 8, 2008 - TFM
Sheet of
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DESIGN SHELL THICKNESSES TANK DATA BILL OF MATERIAL
Co eI o DESION FOR PRODUCT | DESON FOR TEST  [S 8|2 DESICNED_AND FABRICATED PER; _API STD 650 ELEVENTH_EDITION WITH APPLICABLE APPENDICES PART | QTY DESCRIPTION MATERIAL WT EATTOTAL
- " - No. = g ALLOWABLE |CALCULATION| ALLOWABLE |CALCULATION| %‘ g - NUMBER OF TANKS REQD.: ONE TANK CONTENTS: ! EFFLUENT/LEACHATE = = —
= TISTRESS (PSI) THK. (IN) [STRESS (PS)| THK. (N) |8 Z|= & NOMINAL CAPACITY : 550,000 GAL DESIGN SPECIFIC GRAVITY: 1 1A 6 | PL5/16" x 120" x 316" LG A8 4058 24344
TTT T 2000 02 21000 onr | & s DESIGN INTERNAL PRESSURE. __ ATMOSPHERIC OPERATING PRESSUR: ATMOSPHERIC ROLL TO 70'-0" LD.
ST T 20000 016" 21000 009 | & 1025 DESIGN EXTERNAL PRESSURE. 1IN H20 OPERATING TEMPERATURE: ___ AMBIENT | 1 | P58 x 120 % 3011 15/16°5 10 e 003
DESIGN TEMPERATURE: 200 F MIN. DESICN WETAL TEMPERATURE (MOMT). 50 F —
STISMIC DESION PARAMETERS CORROSION ALLOWANCE 1" BOTTOM & SHELL ROLL 10 70-0' 1D,
CHORD ON INSIDE SHELL PLATES Se: 78% Sy 3% T, : 8 Sec JONT EFFICIENCY FACTOR: _70% (NO YRAY)
SITE CLASS: D ROOF LIVE_LOAD: 20 PSF B | 6 | PLI/A# x 120 x 36" LG A3p 3245 | 19467
MARK CHORD L BASIC WIND SPEED: 120 MPH ROL 0 700 10
A 18 30-5 1/4 325 13/16" IMPORTANCE FACTOR: 115 EMPTY WEIGHT: 114,600 LBS — -
TAA 2011 3% 34 1/7 EXPOSURE CATEGORY:  C FLOODED W/WATER WEIGHT, 4,900,000 LBS BA | T | PLVAT X120 x 3011 3/4° 16 A%6 3193
18A 2911 5/8° 324 1/15° RADIOGRAPHY: NONE OPERATNG WEIGHT: 4,700,600 LBS ROLL TO 70'-0" 1D.

16| 13 | WIND GIRDER SECTIONS
16" x 4" x 1/2° x 178" (LLH) A36 291 | 3775

i A ROLL TO 77-0 1/2" 1. D. (LONG LEG TOE IN)
- < FIELD TRIM LAST PIECE AT TIME OF ASSEMBLY

GROUNDING LUG - MK 1E
: (TYP. 3 PLACES FQUALLY
E309 -
3 SPACED - FIELD LOCATE) ] 13 WIND GIRDER BACK-UP PL

BAR 2" x 3/16” x 0'~8 13/16” LG A36 1 12

Hﬁ\ﬁ
1

0 HOLE —
BENT 5 5/16" + 31/2"
_—
70-0" 1D. 2 . 1 3 | GROUNDING LUG
L3 ) 5 iy :‘: leSIDE SHELL e 5 FULL PENETRATION PLI/4" x 21/2" x 03 16 304 5/5 05| 2
% i - s T N TSIRNG 45 54786
/5 SHELL PL == L6 5 4" x - Mk 1C
45
SHELL PLATE TO BOTTOM PLATE
CONNECTION SECTION "A-A" WINDGIRDER WELD DETAIL
(13 PLACES)
NOTES:

. TANK IS DESIGNED IN ACCORDANCE WITH AP! STANDARD 650 APPENDIX "A",
FLORIDA BUILDING CODE 2004 (AS APPLICABLE), AND THE ORDINANCES OF

\ HILLSBOROUGH COUNTY,

. SHELL NOZZLE FLANGE BOLTS TO STRADDLE VERTICAL TANK CENTERLINES.

/

ALUMINUM DOME ROOF 3. TANK TO BE INSPECTED PER API STD. 650. TANK BOTTOM WELDS TO BE
VACUUM BOX TESTED.
3. T.TL 0 FURNISH & INSTALL NOZZLE BLANK OFFS W/ GASKETS AND PERFORM
THE HYDROTEST.  PIPING, PUMPING TRANSFER AND/OR DISPOSAL OF THE
HIND GIRDER Wk 1 HYDROTEST WATER IS BY OTHERS. HYDROTEST WATER SHALL BE FILLED TO A
POINT NOT LESS THAN 6" FROM TOP OF SHELL FOR 48 HOURS.
Z- AR
o) 4. FOR NAMEPLATE SEE DWG. NO. B-5350-01
B 1B 1BA B
= +
= 70°~0" 1.0,
|-
[N
2|5
e B.G. TYP.
B.G. TYP.
b
©
g
1A 1A TAA TA
=
o
i
=2 & Al A % B.G. TYP.
s 45°
L
i &’ BOTTOM PLATE CONE DOWN \48" DIA. SUMP 10-0 Timothy F. Mulligan, PE
: 2710 Sth Avenue
Tampa, Florida 33605
= ELEVATION
< SEE PLAN VIEW SHT 2 FOR TRUE NOZZLE ORENTATION Florida PE Registration No. 54736
= Florida Cert. of Auth. No. 27234
|
RIS MATERIAL OF CONSTRUCTION INTERIOR FINSH TAMPA TANK, INC. |WOFSPON:
Lg 3 (UNLESS OTHERWSE NOTED) : TAMPA . FLORDDA - 2517
PS-5350-01 ,
PLATE: _ A% . 55 ST 0TS FEELD WORK No.
SHAPES: A% RELEASED FOR FABRICATION RSU| 9-24-08 ELEVATION AND DETAILS FOR T N5350F
PIPE: A06, GR. B 2" & BELOW " a o:
’ PROV ! - _
ABOVE 2° A53, GR. B APPROVAL RECEIVED . [0-0" DIA. x 70 -0 SHELL TANK TT1-53505
TLANCES A0S EXTERIOR FINISH: ISSUED FOR APPROVAL 2 ADDED GASKET MATERIAL S| 10-18-08 || CUSTOMER: WOODRUFF & SONS, INC. SHEET N
CASKETS. EPON A P$-5350-01 OHECKED RSU| 9-05-08 |l 1 RELEASE FOR FABRICATION W&l 9-24-08 S‘R‘f\%Eﬁ%NST?EE; &ST 10F 3
RYS N - ’ )
NUTS: A9t B : DRAWNG RNy 81208 ) O FOR_APPROVAL > 0B SITE: HILLSBOROUGH COUNTY SE. LANDFILL DRAWNG No. REV:
BOLTS: _ A193 BSM STATUS BY DATE REV. DESCRIPTION S| DA LITHIA, FL. D-5350-01 2
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START FIRST ANCHOR
ROD ~ MK 1H @ 97
24 TOTAL, EQUALLY SPACED
(SEE SHEET 3 FOR DETALS)

START FIRST SHELL PLATE
AT 25.2" (MOVING
COUNTER-CLOCKWISE)

g
b
@ S
270" (o) b= =
g
A

2407 \\

209.5
7
205

GALVANIZED CAGED
LADDER W/ PLATFORM

FIELD:
REV.

.DATE: 9-12-08 | 9-24-08

/

S
(D

>

e

FRP INTERNAL
LADDER

TABLE OF ARCS
ON _OUTSIDE OF SHELL PLATE

(ToP oF NOZZLE SCHEDULE
BOTTOM PLATE.)
' PIPE SIZE FLANGE & REPAD
ELEVATION |MARK| OTY. | g dS >0t FAONG WARK COMMENTS
18'-6" N1 | ONE | 6" EXTRA HEAVY 6" 150# RFSO LEACHATE INLET
18'-6" N2 | ONE | 4" EXTRA HEAVY 47 1504 RFSO EFFLUENT INLET
19'-0 N3 | ONE |1 1/2" EXTRA HEAVY | 1 1/2" 1504 RFSO FILL AND DIP PIPE
17-9" N4 | ONE | 8" EXTRA HEAVY 8" 150¢ RFSO OVERFLOW
N5 | ONE | 4" EXTRA HEAVY 4" 150¢ RFSO ANSA EFFLUENT OUTLET (T0 SUMP)
M1 | ONE | 36" SCH. 40 36" AWWA C207 AM1A 36" SHELL MANWAY W/ DAVIT
197 N8 | ONE | 3/4" 30004 CPLG | - CATHODIC PROTECTION
THREADED
ALUMA DOME COVER ROOF FITTINGS
M2 | ONE | 30" SQ. ROOF MANWAY (ALUMN.)
N6 | ONE | 24" ROOF VENT GRAVITY VENT (ALUMN.)
N7 | ONE | 11/2 LEVEL GAUGE

AT MANWAY Mk "M1”

AT NOZZLE Mk "N1I" AND "N4"

AT NOZZLES Mk "N2", "N3" & N5

REPAD PER

/" DETAIL DWG

WELDING PER _J
DETAL DWG.

[LEVATION AT SHELL NOZZLES

"ELEVATION”
SEE NOZZLE SCHEDULE

SEE NOZZIE SCHEDULE

3@!@2‘ -,

«rva,
. .,

N,d‘ LR
E

KY
\\*.!

Timothy F. Mulligon, PE
2710 5th Avenue
Tompa, Florida 33605

Florida PE Registration No. 54736
Florida Cert. of Auth. No. 27234

DEGREE FT—IN CUSTOMER'S P.0. No.:
- — TAMPA TANK, INC. o
TAMPA , FLORIDA _
2 -2 RELEASED TO FIELD FIELD WORK gg‘SOF
3o RELEASED FOR FABRICATION RSU | 9-24-08 ASSEMBLY PLAN AND DETAILS FOR T
- ) n 0.0
10 513 APPROVAL RECEIVED 70'-0" DIA. x 20'-0" SHELL TANK TM=53505
20° 12-2 ISSUED FOR APPROVAL 2 ROOF MANWAY WAS 36" SQ., ADDED "N8" @“@ 9-27~08 CUSTOMER: WOODRUFF & SONS, INC. SHEET Nov:
30° 18- CHECKED RSU | 9-17-08 1 RELEASE FOR FABRICATION Wwes| 9-24-08 géi%Eﬁ%NSTﬁng 4%‘;9 2 OF 3
. gy 19— N . e _ X
35 Ll DRAVING RN 812708 ) 0 FOR APPROVAL €l JOB SITE: HILLSBOROUGH COUNTY S.E. LANDFILL DRAWING No.: REV.
45 276§ STATUS BY DATE REV. DESCRIPTION S| DA UTHIA, FL D-5350-01 2

File: Z:\Jobs\2008 — 5300\5350 Woodruff\EDL \Detailing\D-5350-01.dwg ~ Sht (2)

Dote:  Nov 26, 2008 - 11:000m




BILL OF MATERIAL
PART { QTY DESCRIPTION MATERIAL WT EA|TOTAL

| 1F 24 | ANCHOR CHAIR ASSEMBLIES

55 101 24 | L, 3/4 x53/8 x0-71/2" A36 9 | 206
e ¥ x %’N o 02 | 48 | PL 5/8" x5 3/8 x -1 1/4 A% 9 |48
G — R " »
5350 = SHELL PL. & w,| - S 1 1/4" ¢ HOLE FOR
102 : 2|2 ] F———1"'DiA. ANCHOR RODS W | 24 | ANCHOR ROD ASSEMBLIES
. I i ! - MK TH 106 | 24 | ROD, 1" DIA x 3-6" 193 Gr. BBM | 102 | 247
'[Yp.>_—%—: fT{' 1 /\PL., T xsd x 0-75 (1-8UNC x 4" LONG ONE END AND
: :
. 101 RELEASE FOR FABRICATION 1-BUNC x 1 1/2" LONG ONE END.)
o I PL,§ x 58 x 1=t} 9-20-08 107 | 72 | 1-8UNC HEAVY HEX. NUTS A194 Gr. 8M 04 | A
= 706" [ i -
DIA. BOLT CIRCLE ! R
L 1 | 24 | PLATE wASHER
| f VP, 24 | PL3/8 x25/8" 0D x11/16" LD 316 /5 50|12
1
-~y iy o |of 914
ar kb W
24 ANCHOR CHAIRS REQUIRED - MK 1F

FIELD:

DATE: | 9-12-08 | 9-20-08 [ 9-24-08

48 REQ'D -~ PART 102 (SEE PLAN FOR LOCATION)
INSIDE OF SHELL PLATE ——
T - 107\ [
WASHER - MK 10—
(24) ANCHOR ROD o &
ASSEMBLEES - MK 1H 3l g
T -
L
. 70-6" | - ©
TANK BOTTOM PLATE DIA. BOLT CIRCLE - g
= : z P 4 2 N
< + = e X
e ® 4 ° ° < 7 ® 4 e N
g Z s 4 . . g 2 X
; - o a L - ‘;‘ L
e e e PP R 1 R B | e
— === A | = /7
e e el ] ‘ = . W
=S ) 112
|| ||k a |l =
==k - L] B
: F 4 . L
2 " T9 <
P FOUNDATION
4 U o U T - NOTBY TTI
] N - 07 - J :
] aoa Tack ¥
e« . 24
<
2 7 < :
& . 4 . s s 2
g ] .
ELEVATION VIEW
24-ANCHOR ROD — MK 1H
(SEE_PLAN VIEW FOR ANCHOR LOCATIONS
PER_DWG D-5350-01, SHT. NO. 2) pothy F. Mulligan, PE
Tompa, Florida 33605
Florida PE Registration No. 54736
Florida Cert. of Auth. No. 27234
TAMPA TANK, INC.|®0og
TAMPA , FLORIDA ) 2517
RELEASED T0 FIELD FIELD WORK g"35 oF
RELEASED FOR FABRICATION RSU | 9-20-08 ANCHOR CHAIR & ANCHOR ROD DETAILS CONTRACT Vo
APPROVAL RECEIVED TT1-5350S
ISSUED FOR APPROVAL 2 RELEASE REMAINDER (TEM FOR FABRICATION W | 9-24-08 CUSTOMER: WOODRUFF & SONS, INC. SHEET No-
12 S oo 6450 31st STREET EAST -
CHECKED RSU | 9-12-08 1| RELEASE ANCHOR ROD ASSEMBLY FOR FABRICATION ‘1 &| 9-20-08 SRADEATON, L 3465 30F 3
DRAWING M | 9-12-08 |} 0 FOR APPROVAL sl . J0B SITE: HILLSBOROUGH COUNTY S.E. LANDFLL DRAWNG No. REV:
STATUS BY DATE REV. DESCRIPTION | oAk LITHIA, FL. D-5350-01 2
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