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AXMax Structural Evaluation
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Dead Loads:
Panels 4" FRP: DL 412 psf
6.7 " .
oo™ e Panels 3" FRP: DL 3.92 psf
[ Panels 2" FRP: DL 3.71 psf
= N .
] Arch Support g _"'z
I AX Media (two rows, qty 18 sheets/lineal ft)
37.25" Width = 37.25in
8.03' Pt Volume = 310 13
Clear Dry Weight = 4.8 pcf 5.2 psf surface area
Wet Weight = 10 pcf 13 psf surface area
! WHC = 15%
6.5' Clear L 4.25" Floor Porocity = 90%
Arch Supports: DL 100 Ib/ea
Side View with Arch Rib/Lid Lid Wt: DL 4 psf
Live & Operating Loads:
Hydrostatic LL: 62.4 pcf
Surcharge (Traffic Load): 100 psf
Misc. Live Loads: 25 psf
EFP (Lateral Soil Pressure) = 62.4 pcf
| i} Soil Density, Dry unit wt: 140 pcf
+ Soil Density, Wet unit wt: 127 pcf
Soil Bearing, q, = 1,000 psf ~ Ref UBC
E - Type Fiberglass:
Fiberglass: 60%
. - 78" |
#20 ‘ 86.25" ! hsc = Surcharge Height:
Side View with 2" Top
Typical Properties:
Ultimate Tensile Strength, Fy = 26,500 psi
Ultimate Flexural Strenght, Fz.,= 39,500 psi
Ultimate Compressive Strength, F. = 34,500 psi
Ultimate Shear Strength, Fq = 15,900 psi
Flexural Modulus, Ez.,= 1,600,000 psi

o
Sheet Center

Arch Support Detail

Beam

Arch Cross Section



AXMax .. Infused Panel Section's Moment of Inertia, I,q: B
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Typical Infused Structural Sandwich Panel Section
2
Inq = ZIf + Iw + ZAfo
FRP Properties,
Yield stresses proportioned as a function of both the standard and Quad axial blend strengths
Fy =| 26,500 psi
Fex =| 39,500 psi
F. =| 34500 psi
Fs = 15,900 psi
Efiex =| 1,600,000 psi
Foam Properties FRP Properties Walls Samples:
W = 2in 3in 4 in Tactul  Weight  Volume Density/S6
F. = 310 psi 240 psi 180 psi la 6091mg 3ml 203 gm/cc
Fsi = 410 psi 260 psi 120 psi 1b 6,340mg 3ml  21lgm/cc
Fs = 26 psi 26 psi 26 psi 2a 6370mg  3ml 212 gm/cc
Unit Weight Foam: 2 pcf 2 pef 2 pcf 2b 6413mg  4ml 183 gm/cc
Weigfh/ffzi 0.33 psf 0.50 psf | 0.67 psf Average: 2.02 gm/cc
R-value, m*kK/W 2.13 3.26 4.40 Average  126.3 pcf
LTTR 12.1 18.5 25.0
Wall Properties
Tfoam sweb tweb dweb 1>flcmge Lflunge Aflange yflange Iflange Iwab Inn sna EI Afrp Afonm erp
in. in. in. in. in. in. in’ in. in' in' in’ in’ Ibs-ir® in” in” in’
2" Design Panel: 2 8 0.125 2 0.125 8 10 1.0625 0.0013 0.08 23 21 3,750,000 2.25 16 113
3" Design Panel: 3 12 0.125 3 0.125 12 15 15625 0.0020 0.28 7.6 47 12,175,000 3.38 36 248
Test Panel: 3 12 0.08 3 0.155 12 186 15775 0.0037 0.18 9.4 57 15,111,506 3.96 36 3.02
4" Design Panel: 4 8 0.125 4 0125 8 1.0 20625  0.0013 0.67 9.2 43 14683333 250 32 2.31
6" Design Panel: 6 8 0.125 6 0.125 8 10 3.0625 0.0013 225 210 6.7 33,616,667 275 48 3.63

Wall Dead Load and Total Thickness:

Nominal, ¥ Actual, t DL 25% over
2" Design Panel: 2in 225in  2.97 psf 3.71 psf
3" Design Panel: 3in 325in  3.13 psf 3.92 psf

4" Design Panel: 4in 425in  3.30 psf 4.12 psf



AXMax - Moment Distribution w/ Simple Top Connection Ta
Outside Dimensions Inside Dimensions Clear Spans ... L.: W I K
Height, Housice =| 96.38 in Height, Hisige =| 92.00 in Walls:| 7.67 ft | 4.25in| 9.20 in4 0.100
Top width, Wy, = 89.25 in Top width, Wiop inside =|  80.50 in Top:| 671t |2.25in| 2.30in4 0.000
Bottom width, Wyoiiom =| 86.25 in Bottom width, Whettom inside =| 77.75 in Bottom:| 6.48 ft 4.25 in | 9.20 in4 0.118
Top length, Ly, =| 502.25 in Top length, Ly, =| 493.50 in
Bottom length, Lpstrom =| 498.75 in Bottom length, Lusttom inside =| 490.25 in Top Dead Load: 6 psf Cq: 0.9
Top Live Load: 25 psf Cq: 1.15
Side Wall Taper = 15in Side Wall Taper = 14in Surcharge Load:| 100 psf
End Wall Taper = 175in End Wall Taper = 163in Soil Density:| 100 pcf
EFP:| 62.4 pcf ce| 1.0
Outside Volume = 2,449 f13 Inside Volume = 2,072 ft3 Pressure Height = 8.7 ft
Outside Volume = 18,322 gal Inside Volume = 15,499 gal Lateral Pressure Top =  62.4 psf
Buoyancy tank = 152,847 Ilbs Ave Inside Volume = 2,022 gal/ft Lateral Pressure Bottom = 540.8 psf
Weight tank = 4,682 Ibs Pressure Bottom (with buoyancy) = 424.5 psf
Weight Top = 1,868 Ibs Max Vertical Soil Bearing =
Weight Steel Buoyancy Frame = 2,163 lbs
Net Buoyancy Empty = 144,134 Ibs Typical Operating Liquid Level =| 70.0 in
Net Buoyancy 1/2 full = 79,484 Ibs Wt at Operation depth =| 107,093 Ibs
Net Buoyancy 7.5' Bury = 134,593 Ibs Bottom Bearing Area = 299 ft2
Wall Surface Area = 787 2 Bottom Bearing Load @ 70" operating LL = 358 psf
Lateral Soil Bearing Sides =
Moment Top Center = 174 ft#/ft
FEM 12= 0.0 FEM 21= 0.0
\ DF12= 0 DF21= 0
M, = O ft#/ft W;= 310 psf
R = 608 pIf FEM 14 = 1,243 ft#/ft LP= 624 psf 1 ‘ ¢ ‘ l ¢ ‘ ‘ L { ; ¢ ‘ l ¢ ‘ ‘ ¢ l ‘ ‘ ¢ ; ¢ ; 2 P 624psf  FEM 23= -1,243 fH#/ft
DF14= 10 DF23= 10
Distance _1 ’_
x to max
M+ = 353 ft X
Max Moment
at x from
top = 2,144 fi#/ft 7.67 ft
R, = 1704 pif LPy= 5408psf 4 ” ? ? ? ? * ? ? t ? ﬁ ? ? ﬁ ? ﬁ t ? ﬁ ? * t ? ﬂ3 LPy= 5408 psf ~ FEM 32= 1,712 ft#/ft

M, = 1,859 ft#/ft FEM 41 = -1,712 ft#/ft DF 32 = 0.458
—/ DF 41= 0.458 FEM 43= 1485.0 W, = 4245 psf FEM 34= -1485.0
DF 43 = 0.542 DF 34 = 0.542
Moment Bottom Center = 369 ft#/ft
Joints 3 4 1 2
Wallz, |Bottomg, Bottomyz|Wallyy Wally4| Top;2 Top,1 |Wallyz

DF | 0.458|0.542 | | 0.542|0.458 | | 1.000|0.000 | | 0.000| 1.000
FEM 1711.6|-1485.0 1485.0|-1711.6 1243.0{0.0 0.0]-1243.0
D1 -103.8]-122.8 122.8]103.8 >< -1243.0]0.0 >< 0.0]1243.0
co1 6215]61.4 >< -61.41-6215 51.910.0 0.0]-51.9
D2 -312.81-370.1 370.1]312.8 -51.910.0 0.0]519
coz2 26.0|185.1 -185.1]-26.0 156.4]10.0 0.0]-156.4
D3 -96.6]-114.4 114.4196.6 -156.4]0.0 0.0]156.4
co3 78.2|57.2 -57.2|-78.2 48.3]0.0 0.0]-48.3
D4 -62.0|-73.4 73.4]62.0 -48.3]0.0 0.0]48.3
co4 24.2]36.7 -36.7|-24.2 31.0|0.0 0.0]-31.0
D5 -27.9]-33.0 33.0|27.9 -31.0]0.0 0.0]31.0
CcO5 155|165 -16.5|-15.5 13.9]0.0 0.0]-13.9
D6 -1471-17.3 17.3]147 -13.9]0.0 0.0]139
Cco6 7.0|8.7 -8.7|-7.0 73|00 00]-7.3
b7 -7.2]-85 85|72 -7.3]0.0 0.0]7.3
Moments 1859 -1859 1859 -1859 0 [ [ [
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AX comm RT - Moment Distribution

Outside Dimensions

Height, Houtside
Top width, Wy,

Bottom width,

Whottom

Top length, Lyop
Bottom length, Lyottom

Side Wall Taper
End Wall Taper

Outside Volume

Outside Volume

Buoyat

ncy tank

Weight tank
Weight Top
Weight Steel Buoyancy Frame

Net Buoyancy Empty

Net Buoyancy

1/2 full

Net Buoyancy 7.5' Bury

Wall Surface Area

Lateral Soil Bearing Sides

M= 991 mm

R, = 685 pif
Distance
X to max /
M+ = 379 ft / X
Max Moment /
at x from /
top = 2,109 ﬂWD 7.67 ft
/
.
Ry = 1.627 pIf
Mp = 1,756 frat/ft

w/ Fixed Top Connection

96.38 in

89.25 in
86.25 in
502.25 in

498.75 in

15in
18in

2,449 f13
18,322 gal
152,847 Ibs
4,682 lbs
1,868 Ibs
2,163 1bs_
144,134 Ibs.
79.484 Ibs
134,593 Ibs
787 12

100 psf/ft

FEM 14 = 1,243 ft#/ft

DF 14 = 0.467

Inside Dimensions Clear Spans ... L: W I K
Height, Hinsige =| 92.00 in Walls:| 7.67ft | 4.25in| 9.20 in4 0.100
Top width, Wigp insige =| 80.50 in Top:| 671t | 4.25in| 9.20 in4 0.114
Bottom width, Whottom inside =| 77.75 in Bottom:| 6.48ft |[4.25in| 9.20 in4 0.118
Top length, Ly, =| 493.50 in
Bottom length, Luottom inside =| 490.25 in Top Dead Load: 6 psf Cqt 0.9
Top Live Load: 25 psf Cq: 1.15
Side Wall Taper = 14in Surcharge Load:| 100 psf
End Wall Taper = 16in Soil Density:| 100 pcf
EFP:| 62.4 pcf Cqt 1.0
Inside Volume = 2,072 ft3 Pressure Height = 8.7 ft
Inside Volume = 15,499 gal Lateral Pressure Top =  62.4 psf
Ave Inside Volume = 2,022 gal/ft Lateral Pressure Bottom = 540.8 psf
Pressure Bottom (with buoyancy) = 424.5 psf
Max Vertical Soil Bearing =| 2,000 psf |
Operating Liquid Level =| 70.0 in
Wt at Operation depth =|107,093 Ibs
Bottom Bearing Area = 299 ft2
Bottom Bearing Load @ 70" operating LL = 358 psf
Moment Top Center = -316 ft#/ft
FEM 12= 116.3 FEM 21= 116.3
DF 12 = 0533 DF 21= 0533
W; = 310 psf
1Pz 624psf 1 HHHHHJHHHHHJ 2 LPy=624psf  FEM 23= -1,243 fH#/ft
yan DF 23 = 0.467
/]

i,

-\
)
-
-
)\

J

LPy= 540.8 psf 4 ‘

t??ﬁ?f}?????*?t*?ﬁ*ﬁ?ﬁﬂs LPy= 5408 psf ~ FEM 32= 1,712 ft#/ft

FEM 41 = -1,712 ft#/ft DF 32 = 0.458
DF 41= 0.458 FEM 43= 1485.0 Wy = 424.5 psf FEM 34= -1485.0
DF 43 = 0542 DF 34 = 0542
Moment Bottom Center = 471 ft#/ft
Joints 3 4 1 2
Wall3,|Bottoms, Bottomy3|Wallyy Wally4| Tops Topz1|Wallzs

DF | 0.458)0.542 | | 0.542|0.458 | | 0.467]0.533 | 0.533|0.467
FEM 1711.6|-1485.0 1485.0|-1711.6 1243.0(116.3 116.3[-1243.0
D1 -103.8|-122.8 >< 122.8[103.8 >< -634.3|-724.9 >< 600.9|525.8
co1 2629|614 -61.4|-317.1 51.9(300.5 -362.5|-51.9
D2 -148.5|-175.8 205.2|173.4 -164.4|-187.9 221.0|193.4
co2 96.71102.6 -87.9|-82.2 86.7|110.5 -94.0]-74.3
D3 -91.3]-108.0 92.2|77.9 -92.0|-105.2 89.7|78.5
co3 39.3[46.1 -54.0|-46.0 39.0(44.9 -52.6|-45.6
D4 -39.1-46.3 54.2|45.8 -39.1|-44.7 52.4(45.8
co4 229|271 -23.1/-19.6 22.9|26.2 -22.4-195
D5 -22.9]-27.1 23.119.6 -22.9|-26.2 22.3|19.6
co5 9.8|11.6 -13.6|-115 9.8|11.2 -13.1f-11.5
D6 -9.8]-11.6 136|115 -9.8|-11.2 13.111.5
Cco6 57]6.8 -5.8(-4.9 5.7|6.5 -5.6|-4.9
b7 -5.7]-6.8 5.8/4.9 -5.7|-6.5 5.6]4.9
Moments 1728 -1728 1756 -1756 491 -491 571 -571
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AX Max - Lateral Load Evaluation w/ Surcharge
Unsupported at Top (Sheet Open area)

Surcharge Equivalent Height

hpq
Ry
LPy
hge =12 in
w
1 ﬂ T 1
X

-/

M= EFPX’ + wx’

6 2

m= 1x Visual Integration moment

w = EFP(hg.)
H=92in

Lateral Load
Surcharge 100 psf
EFP = 62.4 pcf
heg = 870 ft
LP, = 543 psf
M, = 6,848 fH#t/ft
R, = 2,362plf
Cy= 10
4" Panel Section
Sweb = 8.0in
I.= 9.18in4
S = 432in3
Agp = 250in2
Qpp = 231in2
Fweb = 0.13 in2

Bending and Shear Stress

Fflex max

fflex

FS max

fv

39,500 psi
12,686 psi
15,900 psi
3,174 psi

Lateral Deflection

H

Agop= | Mmdx

0

H

Asop =

0

EI

6ET

(EFPX3 + wx2> 1x dx
2ET

oK

oK
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AX Max - Lateral Load Evaluation w/ Surcharge T&
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Top Unsupported Deflection

H
Ay = EFP (x° + 3hex?) 1x dx
6ET
0
H
Asop = EFP (X4+ 3h X3 dx
op 6ET 5cX)
0

H

A?op = @ 55 + 37"157,;)7(4
6EI 5 4

0

Arp= 64in

Bottom Empty Deflection
Buoyancy load on empty bottom, Wy, = 424.5 psf

Clear Spans bottom,L.=  6.48 ft

A bottom center span = WbL4/384EI = 0.23in



AXMax - Buoyancy Opt 1

i,

4"'x4"x | /4" Structural

Steel Tube

\ S

#4's @ 12" O.C.

each way

|2 4.3'x ‘
& ‘
i ‘ \ A
: e J
|
8-3/8"| | 7'-6" Max.
} B & } 1-3/4 Bury Depth
| w |
\ 3 [
| B |
| |
.i /
7.2 b R o
T w
‘ 7'-2 1/4"
18" 18"
End View
Buoyancy Load Net Buoyancy Empty = 144,134 Ibs
hd = 7.5 ft
Net Buoyancy 7.5' Bury = 134,600 Ibs
Lbof‘rom = 416 ft
XBoﬂom = 15 ft
Soil Shear Line: 1.75
Soil Density Saturated: 130 pcf
water:  62.4 pcf
Net effective soil load: 67.6 pcf
Concrete base:
18 Width: 10.2 ft
2-1/2"
i | f | Length: 446 ft
CJ 4 . . ” . R
/" ’ LZ!L_' ‘ <{ * : Thickness: 7.5 in
172" Anchor bolt A .
® o Unit weight concrete: 150 pcf
Net effective conc wt.:  87.6 pcf
Anti-buoyancy load = 223,624 Ibs
SF = 1.66

pg. 7



AXMax - Buoyancy Support

Perimeter loading

Flexural Strength

Whuoy net per side : 1,619 plf
Wi perimeter 1 729 pIf
W2 perimeter - 1,086 plf
We length * 94 plf
Wil DL: 1,909 plf

MU = 14[(W1 + WC)WB/Z + WZ(WB+hbury/1-75/3)(wbuoy nET/Wfofcd DL)] = 5,031 ft#/ft+

oo
o/ rz-uf..
R R
v M, !

My = gAsdf (1 - Af,/1.7bdf')C4(12/B) =

Shear Strength

Pullout Load

1/2"D $.5. J-Rod
@ 2'0.C.

Shear
line >\

-1/2"

fy: 60,000 psi
f': 4,000 psi
Reinforcement, #a . Ag: 0.20 in2
b: 140 in
d: 5.25in
@ bending * 0.9
Cq: 133
p=Ag/bd= 0.0027

5,257 f1#/ft

Mp > M, : 1.04

vU = 1-4[Wbuoy neT/side] = 2267 ft#/ft

P shear * 0.85
ve=2Jf' = 126.5 psi
V.= ¢bdv.Cqy= 10,510 Ibs
Ve22V,: 4.64
1/2"dia anchor bolt, hgnchor : 6.0in
a: 35
r. 8.6 in
m: 105 in
Ashear surface: Shear cone Area : 281.6 in2
f.=75/f = 474 psi
Tmax = 133,575 lbs

pg. 8



AXMax - Buoyancy Opt 2 7-%

pg.9
e =
he/1.75
rrbLl,T—y_ *VV‘ ¢W2 AT
! &'-0" Max.
J 1-3/4 Bury Depth h,
/o
/|
- [ I 12"
W, }
3" 7-2 1/4" -—3"
18" 18"
End View
Buoyancy Load
hd= 6.0 ft
Net Buoyancy hy Bury = 107,680 Ibs
Lbof‘rom = 416 fT
WBottom = 15 ft
A1= 8.6 fTZ
Soil Shear Line: 1.75
Soil Density Saturated: 130 pcf
water: 62.4 pcf
Net effective soil load: 67.6 pcf
Concrete base Option 1 slab:
Width: 10.2 f+
Length: 446 ft
Thickness: 75in
Unit weight concrete: 150 pcf
Net effective conc wt.: 87.6 pcf
Anti-buoyancy load = 164,836 Ibs

SF = 1.53



AXMax - Buoyancy

Perimeter loading

Flexural Strength

o

1%
pg.10
Whuoy net per side : 1,295 plf
W1 perimeter * 583 plf
W2 perimeter * 695 plf
We length 94 plf
Wiorq DL : 1,372 plf

My = LA[(Wy+ Wewe/2 + WZ(WB+hbury/1-75/3)(wbuoy net/ Wrotal pL)] =

| ..

g |

T S
w| M, }

fy:

f':

Reinforcement, #a . Ag:
b:

d:

P bending *

Cq:

p=As/bd=

My = pAsdf (1 - Asf,/1.7bdf.')C4(12/b) =

Shear Strength

Mp 2 M, :

VU = 1~4[Wbuoy neT/side] =

P shear *
ve=2Jf' =

Vc = (pdeCCd =
Ve2aV,:

Buoyancy Load Bottom (4" Infused section)

6.5' clear span
Meng \\ P /’1 Meng

N/ [ Fixed Wall/Floor
R R RN RN RR R R RE R

Wbuoy

Connection

Wbuoy 75 bottom :
Whuoy ¢ bottom :

Clear Span ;
Mend =

fb=

A, center span =

3,430 fH#/ft
60,000 psi
4,000 psi
0.20 in2
18.0in
5.0in
0.9
1.33
0.0022

3,912 ft#/f+
114

1,814 f+#/ft

0.85
126.5 psi

12,870 Ibs
7.10

450.6 psf
360.5 psf

6.5 ft
1,586 ft#/ft

3,314 psi
0.25in



AXMax - Buoyancy Opt 3
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=
%‘% hatt 75
== 23 r
s, W
T
| S-0" Max.
E 1-3/4 Bury Depth h,
- 12 1
W ‘
o
3.5"—— 7-2 1147 —3.5
18" 18"
End View
Buoyancy Load
hg= 7.5 ft 6.0 ft
Net Buoyancy hyq Bury = 134,600 Ibs 107,680 lbs
Lboﬁom = 416 ff 416 fT
e Weoron = 150 ft 1.80 ft
e E R I e As  98ft2 9.3 ft2
= - - Soil Shear Line: 175 175
. , Az 133 ft2 8.1 f+2
d I = - Soil Density Saturated: 130 pcf 130 pcf
¢z=4 = water: 62.4 pcf 62.4 pcf
5= iz Net effective soil load: 67.6 pcf 67.6 pcf
= = Concrete base:
. o Width (both sides: 3.0 f+ 3.6 ft
e 225 Length w/1' extended each end: 43.6 ft 43.6 ft
,,,,,,, ’ I S Thickness: 120in 120in
\ \ Unit weight concrete: 150 pcf 150 pcf
Net effective conc wt.: 87.6 pcf 87.6 pcf
Soil Shear line at surface Anfi'buoyancy load = 171,647 Ibs 129,347 Ibs
SF = 1.275 1.201



AXMax - Buoyancy

Perimeter loading

Flexural and Attachment Strength

T

M= (Wy+ Welwg/2 + WZ(WB+(hbury/1«75/3))(Wbuoy net/ Wrotal bL) =

Cdl

M per 3' spacing =
M per 4' spacing =
M per 40" spacing =

Spat3'oc=
Spat4' oc=
Sp at 40" oc =

P, shear load at 40" =

M, concrete 40" span =
Reinforcement, #a . Ag:

Mb = CpAsdfy(l - Asfy/1.7bdfc')Cd =

G
b
| | 3 #4s
Ju o
»ﬁ‘ us *
L) eI
/- . al
|8 5"
s/16" »\‘«
45c[>}/ .

My 2 M,

Rec Tubing :

Bolts/Tubing :

n (per inch) =
D=
Ass =

S, ultimate Strength 307A minimum =
Pb =

Spacing Bolts =
T, bolts =

V, rec-tube =
F,, A36 =

3,007 f+#/ft
1.33
6,783 fH#/ft
9,044 f+#/ft
7,536 ft#/ft

3.77 in3
5.02 in3
4.19 in3

5,397 Ibs

3598 '#

0.60 in2

12,410 '#
3.45

5"x 3"x 1/4"
0.250 in
3.54 in2
4.38 in3
11.00 in4
12.0 plf

5/8 u
Coarse Thread
1
0.625 in
0.226 in2
60,000 psi
13,560 Ibs

400 in
11,305 Ibs
12,246 psi
14,400 psi

Whyoy ret per side: 1,619 pif 1,295 plf
Wi perimeter © 664.0 plf 626.4 plf

W2 perimeter ¢ 901.9 plf 549.4 plf
Welength @ 1314 plf 157.7 plf

Wigiq DLt 1,697 pif 1,333 plf

2,208 ft#/f+
1.33
4,982 ft#/ft
6,642 fH#/ft
5,535 f+#/ft

2.77 in3
3.69in3
3.08 in3

4,318 Ibs

2,879 '#
0.60 in2
12586 '#
4.37

4'x 4"x 1/,
0.250 in
3.59 in2
411in3
8.22 in4
12.2 plf

5/g"
Fine Thread
18
0.625 in
0.256 in2
60,001 psi
15,358 Ibs

400 in
8,303 Ibs
8,994 psi
14,400 psi
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AXMax - Buoyancy Opt 3 0y
pg.13

Bottom Frame Deflection

\; q hg = 7.5 ft 6.0 ft
I
S VT/ L1 d 1 Wrame crossmember = 0.0 pIf 0.0 pIf
Crossmember 4x4 My per 40" spacing/Cq = 10,023 ft#/ft 7,362 ft#t/ft
Lframe = 6.50 ft+ 6.50 ft+

n

A frame crossmemben = OMpL2/48ET 0.384 in 0.282 in

P=  1619.2 plf 1295.4 plf

fiinfused section= 1,079 psi 864 psi
Fosfy e 245 30.7
Frame Welds
3/16" 5 5x3x5/1 6 Rectangle
\ / Steel Tubing
11
\ 3/16" E70
4x4x1/4 Rectangle —_—
Steel Tubing D= 3
C1= 1
F,= 21,000 psi
3/16"
A F.z 2,784 1b/in
i 7 [}
4x4x1/4 Rectangle / —5x3x5/1 6 Rectangle

Steel Tubing Steel Tubing



AXMax - Buoyancy

Bury Depths

Net Buoyancy per side

Net Anti-Buoyancy per side

AX Max Unit Nominal Length
42 ft
35 ft
28 ft
21 f+
14 1

T2

pg.14
hg= 7.5 ft 6.0 f+
Whuoy net per side 1,619 plf 1,295 plf
WToTul DL: 1,697 PH: 1,333 PH:
Net Anti-buoyancy: 20,135 Ibs 13,868 Ibs
Net Anti-buoyancy: 8,859 Ibs 5,334 Ibs
Net Anti-buoyancy: 4371 Ibs 2,133 |bs
Net Anti-buoyancy: 16,857 Ibs 12,268 Ibs
Net Anti-buoyancy: 8,975 Ibs 6,401 |Ibs



AX Max - Baffle Walls

98.38"

78" |
86.25"

Side View with 2" Top

Common Deflection Center Baffle

Vertical Horizontal
A = W(x®-5h'x + 4h%) A = Wb*
v 60ETh? hx 384EI
Free Top
X [ -
h = 68"

bottom and sides

e
e

Baffle Wall

Adhesive
Weld Line

Baffle Wall Fixed Bottom & Sides

Methacrylate Adhesive,

Hydrostatic Loading

Cy= 10

EFP = 62.4 pcf
h= 567ff

LP, = 354 psf

W= 1003 plf

M, = 1,896 ft#/ft
b= 6.50 ft
X = 3.78 ft
Ay = 2.43 W/EIL
Apy = 4.65 W/ET
a= 0.522
Mpax = My -oM,, = 974 fH#/ft
4" Panel Section
I, = 9.18 in4
Spa = 4.32in3
Agrp = 2.50 in2
Qfp = 2.31in2
Tweb = 0.13 in2

Bending and Shear Stress

Fflex max = 39,500 psi

friex = 1,805 psi

Foma = 15,900 psi

f, = 1,348 psi

Efex = 1,600,000 psi

Fy adhesive = 2,500 psi
fy bond = 44 psi
ftension bond = 487 psi

OK

OK

OK

pg.15
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AX Max - Lid / Arch Supports

Hinge

/

225"

| go"

Arch Support Detail

228"

Arch Cross Section

18" —
1/e"

/86" —

Lid FRP Section

83" 80"

Lid Top View

T
% pg.16
Lid Loading
W = DL +LL + SN
DL = 4 psf
SN+ LL 96 psf
Snow Cp = 115
FRP Section
fflange = 0.125in
Lflange = 70in
Tweb = 0.1lin
dyeb = 10in
Arch Span
I~ 0.561 in4
Sex = 0.281in3
Ay = 1.81in2
Short span
I, = 0.556 in4
Sex = 0.278 in3
Ay = 1.75 in2

Clear Span, Bearing all four sides

Larch span

Lshorf span =
Lo/L =

F flex™
F. =
F, =

E flex=

80.5 in
80.0in
1.006

39,500 psi

34,500 psi

15,900 psi
1,600,000 psi

Single Span (7" wide section)

Straight beam
Mrax =

vmax
Amax
Arch beam
R =
R:

-]

R
R, =
e =

Mmax arch

Winax =

924 '#
19,213 Ibs
101in

202.0in
201.375 in
202.625 in
201.999 in
0.0006 in
1239 '#
220 plf 378 psf



AX Max - Lid / Arch Supports

- Ueee—

Lid Cross Section

Two-way Spans (4 sides simply supported)

Larch span / Lport span = 1.006
Ba = 0.06250
B.= 006328
Deflection control .. 7" wide section
I/ I = 1.009
Warch / Wihort = 0.98 plf
Wiax = 40 plf

Moment control .. 7" wide section

Wmax short = 330 plf
W, = 446 plf
W,=  328plf

pg. 17

69 psf

566 psf
765 psf
563 psf
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Seismic Evaluation /%

Above Ground AXMax and TMax p.18
Site Location and Conditions
General:  USC Wrigley, CA
Latitude:  33.264158 ° N
rl Longitude: 118.28480 ° W
= i
q Soil Profile Type: Stiff Soil
i
s M Site Class: D
42' +
Occupancy: IIT - WWT structure
Side View I= 1.25 Tabel 11.5-1

Response Coef for an FRP structure. Flat bottom tank -
Ground-supported - Mechanically anchore

ASCE 7- 05 Table 15.4.2

R= 3
Q, = 2
Cd = 25

Specific site information can be found at ..

www.eghazmap.usgs.gov

Response
Modification
System
Overstrength
Deflection
Amplification

http://geohazards.usgs.gov/designmaps/us/application.php

USGS Maps
Se= 80-100%
Si= 32-36%
= S = 0.964 g
o2 o S = 0.346 g
o
" © Fq= 1114
oy I N F, = 1708
B L
P 4‘ Spns = 1074
a3 5 7'-2 /4" Sml N 0591 g
End View Sds = 0.716 g
Sdl = 0.394 g
Cy= 1.4
To = 0.11 sec
Ts= 0.55 sec
T = 8.0 sec

%g
%g

UsGS cale
US6S calc

Table 11.4-1
Table 11.4-2

UsGS cale
US6S calc

Table 12.8-1

Fig. 22-15



Seismic Evaluation
Above Ground AXMax and TMax

End View AXMax

I%
P. 19
To: Crhy*
Ci= 0.02 Table 12.8-2
X = 0.75 Table 12.8-2
h= 7.0 ft
Ta= 0.09 sec
P iop Te= G Ta
T<= 0.12 sec
N E—— Ta¢To< Te< T,
Sq= Sus(04+06T/T,) Eql14-5

Re

Sa= 0.757 g

For nonbuilding tank Structures located where S1>= 0.6g

Cs= Sus/ (R/T) Sec 12.8.1
Cs= 0.30 Sec 11.6
Note: use max C; for Max C = 1.36 Sec 12.8.1
worst case scenario Min C, = 001 Sec 12.8.1
Hydrodynamic (lateral and vertical increases).
A pydro = 0.25I(Y,)
A hydro = 19.5 pcf
Operational Loads in Ibs/ft of length. Dfils:o:rol:n
Wieop = 42 plf 8.0 ft
Wehts wet = 105 plf 6.5 ft
W jiq = 2028 plf 3.0 ft
W hydro = 634 plf 3.0 ft
W pody = 95 plf 40 ft
Wy = 2,904 pif
W conc = 540 plf
Horiz Base Shear
Vi = CW+
Max Horiz Base Shear SF-site ¢
to max C;
Max V), = 3,956 plf 4.6
Vi = 866 plf Cs




Seismic Evaluation /%
Above Ground AXMax and TMax p. 20

Vertical Distribution Factor

Cux = Wihy
S Wih;
Wfop hTop = 336 ‘H"plf
Wihts wet hshts = 683 ft-plf
W iq hiig = 7985 ft-plf
w body hbody = 256 ft-plf
Tank Wrhy = 9,260 ft-plf
Wall
Cigp = 0.036
CVshts wet = 0.074
TSPV CVig = 0.862
e — | - !
e ..;..:~.-4-'—:,”-:5< T 1 vaody = 0.028
MOT Dist from
floor, h
Ly/2+18' Frop = 144 plf 8.0 ft
w Fsnts wet = 292 plf 6.5 ft
Flig= 3,411 plf 30ft
Fbody = 109 p'f 40 ft
=M,
MOT pt. b = Fihy + Fypthgns + Fighiiq + Foayhoay - W+(Ls/2)
Ly = 7.2 ft
Note: based on use max C; for _
worst case scenario : MOTpt.b=  3,261.6 ft-plf
MOTpt. b= -7,450.0 ft-plf Cs
Wall Shear Fs= 15,900 psi
Afrp 41 = 25 in2
v= 3,101 plf
fy= 622 psi <Fg
/ : - *.
el an 4 T Wall Bending  Fpiex= 39,500 psi
[ § 4 e
Tl M ] 4§ { Sy = 4.3in3
f M= 15,445 ftplf
'8 3 fb = 21,606 pSi < Ff|ex
MOT

Outrigger Footing
MOT Outrigger Footing
MOTor = Fih, + Fypthgns + Flithiq + deyhbdy - (Wr+ Weono)(Ly/2+1.8)

Note: based on use max C, for

worst case scenario MOTor = -4,881 ft-plf

SFMOT = 14
M outrigger at 40" centers = -16,270 f1-lbs






