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These calculations are in compliance with the folowing national & state codes:

l. International Building Code (IBC) 2003,2446,20A9 &2012
2. California Building Code (CBC) 2010
3. Florida Building Code (FBC) 2010

4. North Carolina Building Code (NCBC)2012
5. ANSVAPSP/ICC-5 2011 Residential Inground Swiming Pools

Parameter Definitions & Values;

Soil Properties (Assumed); Sandy Silt
tJnit Weight of Dry Soil:
Unit weight of Saturated Soil;
Soil F'riction Angle;
Lateral Active Soil Coefficient:
Equivalent Active Unit Weight of Dry Soil,; K,l*
Equivalent Active Unit Weight of Saturated Soil.;
Unit Weiglh of Water;

Soil & Concrete Friction Factor:
Soil Bearing Capacity;

wd
w.
$
le=(tan(45 "-+t2))2

Wa, 16=KuxW6
Kul* W., y. = K. x W.

y,,: 62.41b1ft3
p
Bearing_"uou"1,u

105
135
30;
0.333;
35
45
62.4
0.45;
I 500

30
18.000
22.500
18.000
12.000
18.000
4.0747
3.50
3.00
2.833
24
2.83
5.00
8
2.67

2500
8.00
2.00
145

lb/ft3;
rbtf;
degrees;

lb/ft3;
lblftr;
tb/ft3;

lb/f;

ksi;
ksi;
ksi;
ksi;
ksi;
ksi;
in;
ft;
ft;
ft;
ft;
ft;
ini
ft;
ft;

psi;
in;
ft;
1b/ft3;

Diminsions & Material Properties;
Braces, Channels, Pannels & Stiffeners;
Yeild Strength of ASTM-A653 Type B Calvanized Steel: Fv

Allor.vable Bending Stress of Steel;

Allowable Bending Stress of Steel;
Allowable Compressive Stress of Steel;

Ailowable Shear Stress of Steel;
Allowable Tensile Stress of Steel;
Panel, Stitlener Thickness (14 Gauge);
Panel Height;
Water Depth;
Effective Height of Panel;
Maximum Radius of Panel;
Effective Height I Length of Stiffenel; h"n'

Nominal Depth of Stillener:
Marimum Brace Spacing /Max Panel Lenght;
Panel Tributary Width to Vertical Stiffeners;

Concrete Bond Beam
Compressive Strength of Concrete;
Thickness ofBase Pour;
Width of Base Pour;
Unit Weight of Concrete;

4-307 Botts
Allowable Tensile Stress;

Allowable Shear Stress;

Calculation Assumptions:

F6: .60 x F,
Fb pun"t : .75 x Fu

F": .60 x Fy

F,: .40 x Fu

F,: .60 x F,

t
h
h*
h"6: h - t"
R
L"
D
L.
Br.it

f"
tc

B"

Tc

F-r I tastmer
Er v f*tener

19.{
9.9

ksi;
ksi;

a. Controling conditions (i.e. brace spacing, panel dimensions, etc.) forth the 42" higfi panel system are used in this analysis.
b. The 8 foot long wall panel is the iongest panel used with this pool system & contains the largest spacing behveen

horizontal & vertical panel stiffeners. All other panels are shorter in length & have horizontal & vertical stiffeners no
grcater than that ofthe I foot long wall panel. Full height vertical stifeners considered only.

c. The concrete base pour (i.e. bond beam) provides a minimum of 8 inches of vertical support to the panels, stiffeners &
braces.

d. Refer io the last page for more Material/Installation Assumptions.

This calculation is valid only for installation address listed rrn cover sheet and is null and void unless sealed" signed and dated by C.E.T

Use of this calculation without the express written consent of C.E.T., T.E.S. and Megna Pools is strictly prohibited.
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Structural Analysis;
Loading Conditions; (per linear foot of pool Wall)

FULL POOL & DRY BACKFILL

Total Lateral Dry Soil Load,; Pa : 1yoxh21l2: 214.375 lblfr"
Total Lateral Water Loa<l,; P*,: (y*xh*2/2 = 280.800 lbift
'lotal Laterai Load Per Unit Length,; P: P. - Pa:66.425 lb/ft
Appn:ximate Distributed Panel Load,; Pno = P,/h: {8.979 psf

FULL POOL & SATURATED BACKFILL

Total Lateral Dry Soil Load,: P, : (y,xh2)12 :275.6251blft
I-otal l,ateral Load Per Unit Length,; P : P,u - P, - 5.175 lblft
Approximate Distributed Panel Load,; Pno = P/h = 1.479 psf;

l ,:
rEtt ::: li-:= l=;11 fr::: :l :l: i:-:::, := t;:a :: i r:: :!i :-

-t

Hn
Pa

D

'I

h

,,^

h
pa

lrL . r

- " - P"o

EMPTY POOL & pRY BACKFTLL (WORST CASE CONDTTION)

Iotal Lateral Dry Soil Load,; Pa: 214.3751b1ft.
Approximate Distributed Panel Load,; Pn"1 : P6/h : 61.250 psf

FLAT PANEL ANALYSIS

P' = ya x t"f t z:140.496 tb/ft
Aproximate Distributed Panel Load,; P'n"1 = P',/h"6 - 49.583 psf
Largest tJnsupportedPanel Area" lxb:; l:8 ft/3:32.000 in; b:h"6= 34.000 in;

P = .3078 + (b / I -1) x ((.383a-.3078)t(1.2-1.0)) = 0.33t+
Actual Bending Stress.l fu = F , P',", x l' I tr' = 2g,g4rf*'
%oStressed: fi / Fr_.r,un"r = 93,1 o/o

Factor of Safety,; FS = Fr_r,un"r / fa: 1.A74; >= 1.0 OK;

Reference for bending stress of panel, Roark's Formalas for Slress and Strain, 7th Edition.
Table 11.4 Formulas for Flat Plates with Straight Boundarys and Constant Thickness.
Case #: 8. Rectangular Plate : all edges fixed. Loadiag Case #: 8a. Uniform over entire plate. (At center of long edge)

RADIAL PANEL ANALYSIS (24' MAXPANELRADIUS)
Compression Analysis
P':To x h-{ t2= 140.486lb/ft
Aproximate Distributed Panel Load,: P'n", = P'/tr"tr= 49.583 psf
Actr"ral Compressive Stress,; f" : P'n* x R / tn : 1.328 ksi
YoStressed : f. I F.: 7 .4 %
Factor of Safety,t FS" : F" / f. : 1 3.559; >= 1.0 OK;

Tension Analysis
Actual Tension Stress,: { = P'n", x R / tp = 1.328 ksi
YoSiressed = fi i F, = 7.4 oto

Factor of Saf'ety.; FS, : F, / li = 13.559; >= 1 .$ OK;

I

I

-t?i-l
+l

I

j

This calculation is valid only for installation address listed on cover sheet and is null and void unless sealed, signed and dated by C.E.T

Use of this calculatioa without the express written consent of C.E.T., T.E.S. and Megna Pools is strictly prohibited.
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4 7/8" x 3/1" x 11 Gause Z-Stiffeners

BENDING ALONG VERTICAL AXIS AT VERTICAL STIFFENER
(Assume end are fixed at flanges)

Moments of inertia: I:2.0022 ina

SectionNlodulus: S:l/C; 1.26A3 ina I 2.4375in:0.517in3
Stiffener Section Modulus (Z-Stiffener): S, : 0.51 7 ;n3

P':ydx h*? 12:140.486 lb/ft
Maximum Vertical Stiffener Moment,; M, : 12 x P'x I." x 866) / (9 x ./(3)) : 135.'194 lb ft
Actual Bending Stress,; fb : M, i S. = 3.161 ksi
YoStressed = f5 I F6 :17.6 %
Factor of Safety,; FS = Fo / fi = 5.694; >= 1.0 OK;

BENDING ALONG HORIZOI\TAL AXIS AT TOP HORIZONTAL STIFFENER
(Assume panel lengfh govems as maximum spacing between braces)

Section Modulus: S = I i C; 1.7987 in4l 2.5 tn:0.7195 in3

Stitl-ener Section Modulus (C-Stffiner),; S": 0.7195 in3

P':Ya x hi t2- 140.486lb/ft
Load Along the Top Flange.: P,o, = P' I 3:46.829
Maximum Bending Moment.; M,: (P,op , L"') / 8 = 374.630 lb_ft
Actual Bending Stress,; fr = M. i S" = 6248.166 psi

ToStressed - fu / Fr = 34.7 o/o

Factor of Salbty,; FS : F6 / f6 : 2.881; >= 1.0 OK;

Moments of inertia: I: 1.7823 ina

Use of this calculation without the express ll"ritten consent of C.E.T., T.E.S. and Megrra Pools is strictly prohibited.

This calculation is valid onlv for installation listed on cover ls nu un sealed, by C.E.T.
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OVERTT'RNING ANALYSIS
(Moments taken about point A with concrete bond beam in place. Calculated per unit foot of rvall)

Resisting Moment Arm,; a*1 = B" 12 +D = 1.417 ft
Overlurning Moment Arm,; a.2: h /3: 1.167 ft

Weight of Backfill,; Pr, = B" x h*6 x W6 x I ft: 595.000 lb
Weight of Concrete,; P.: y. x t. x B" x I ft ='193.333 lb
Applied Vertical Load,; P,;*;.u1 = P6 -l- P":788.333 lb

Resisting Moment due to Backfill,i l\4racr<iii : P6 x &*1 = 842.917 lb_ft
Resisting Moment due to Concrete,; M"on".*" : Pc x omi : 273.889 lb_ft
Sumation of Resisting Moments,; Ei M.esist;ng : Moackfir * M.on".o" : 1116.806 tb_ft

Lateral ForceDuetoBackfill,; Pa: (yo x h2 x I ft) l2=214.375\b
Sumation of Overtuming Moments,: IiMou",turn : Msoil : P6 x ?p2 = 250,104 lb_ft
Overturning Factor ol Sa1'ety.i FSor",rr.nirg : Mresistins / Mor",r*: 4.465; >= 1.5 OK;

:]:=:).:::.:::::==:.
.:':..r,: r:t : : ::: .- i:j

l

DIb

herr

BEARING ANALYSIS

Foundation L,oad Eccentricity,; e = Mo,",r*o / Gb + Pc) = 0.317 ft; OK, Resultant in Middle Third'
SoilBearingl-oad,;Bearing;o"o:((Pr+P.)/(B"x 1ft)) x (1 + (6 xe)i B")=Z6g.giifUff
Bearing Factor of Safbty,; FSs.u,in, : Bearing_"urr"tty / Bearing ro"6 : {.950; >= 1 ,0 OK, Actual Load is Less Than Allowable Load;

SLIDING ANALYSIS
(Concrete bond bea"rn in place. Calculated per unit foot of wall)

Weight of Backfill,; Pr : B" x h"6 x W6 x I lt = 595.000 Ib
Weight of Concrete,; P" = y" x t" x B. x 1 ft: 193.333 lb

Sumation of Sliding Resistance Force,: I;P.*.1rrinB = p x (Po + P") = 354.750 lb
Lateral Sliding Force Due to Backfill,; E;P,tiaine: Pa: (yo x h2 x I ft) I 2 = 214.375lb
Sliding Factor of Safety,; F'Ss16;n, : P.esisri,,g / Psridine : '1,655; >= 1.5 OK;

hen

(Po+P")*trt

This calculation is valid only for installation address listed on cover sheet and is null and void unless sealed. signed and dated by C.E,.T.

Use of this calculation without the express written consent of C.E.T., T.E.S. and Megna Pools is strictly prohibited.
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12 GAUGE STEEL BRACE ANALYSN (WORST CASE)
(Concrete bond beam iru place)
2" x 2" x l2 Gmtge Angle.
Momeirts of inertia: I 0.1594 ina

S = I / C =; 0.1594 in4 I 1.452 in:0.1098 in3

Width of Brace at Top of Bond Beam; 86,."": 20 in;
Height of Brace Connection; h6.u* = 38 in
Area of Brace; Ab,""u: .4004 in2

Reactions at Bolt Connections

Marimum Horizontal Force Resultant at Brace,; Pb,o"" : P' x L" = 1 123.66, ,O

Height of Resultant Force,; h."uaion: h - 3 in - h.tr x 2 / 3 = 16.333 in
Axial Tensile Force in Diagonal Brace,; P*;u1 : (Pu*" x h.*"6* / hb.oo) x (i(Bbrr2 + h*ro2;l 86.*r) = 1037.206 lb
Actual Tensile Stress in Diagonal Brace,; fi = P,,ial / Ab,""": 2.590 ksi
Ti,Stressed : { / F, - 14.4 %
Factor of Safety,; FS1 : F, i fi : 6,949; >= 1.0 OK;

BOLT ANALYSIS
(Check shear in bolt at brace to panel connectian)
3/8'O A307 (Zinc Plated) Bolt; Area; Aborr: (.375 in)2 x n I 4 = 0.110 in2

Brace to Panel Connection

Max Reaction at Bolts,; Pnor,: P*iur: 1037,206 lb
Actual Bolt Shear Stress,: lr,f*,"*.: Psott / Abolt: 9.391 ksi
o/oStressed = fv_fastener / Fu,,fn.t"n".: 94.9 %
Factor of Safe{,; FS" fasrmer = Fu ra.t.n", ,' I, fr.,o,". : 1 .054; >= 1.0 OK;

Panel to Panel Connection

Bolt Spacing,; Bolt spacing: 12 in; (Worst Case Spacing)
Aproximate Distributed Panel Load,; P'n"t: P'lh.tr':49.583 psf
Max Tensile Force,; T: P',4 x R = 1190.000 lb/ft
Actual Bolt Tensile Stress.; f_1u.,.no 

: ( t x Bolt*spacing) / A6nx : 10.774 ksi
ToStressed : ftrf*t"n", / Ft fu.tene, 

: 56-4 %
Factor of Safety,; FSt rastms 

: Ft i.astss / 4 furt"n* 
: 1.773; >= 1.0 OK;

This calculation is valid only for installation address listed on cover sheet and is null and void unless sealed, signed and dated by C.E.T.

Use of this calculation without the express written consent of C.E.T., T.E.S. and Megna Pools is strictly prohibited.
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MATERIAL/INSTALLATION ASSI-NVIPTIONS

L These structural calculations shall be considered void if not complete (page 1-7) & do not contain a raised P.E.
review seal & color signature.

Soil pressure used in these calculations constitute those soils rvhich are in their active state & have a maximum
equivalent fluid pressure equal to 35 lbiff under non-saturated conditions & to 45 lb/ft2 under saturated conditions.
See Soil Properties section for more soil type assumptions used in these calculations. These calculations do not
consider the existence of expansive or adobe-t1,pe soils, high ground water table conditions or adjacent
uncompacted soil fill conditions. If the existing site soil conditions dictate a different or potentially higher
equivalent fluid pressure thar those used herein, the pool purchaser/Installer shall contact a local Geotechnical
Engineer (Soils Engineer) for additional guidance & direction, prior to pool installation.

Wall panel backfill materials shall consist of clean porous soils, free of roots & debris. installed & carefully tamped
to eliminate voids. in layers not exceeding 12 in thick. In addition, backfrll materials shall not exceed the same

equivalent fluid pressure characteristics identified in item 2 above. Lastly. backfilling operations behind the pool
panels must be performed in conjunction with the pool filling operations. Although these calculations show that
backfill material can be placed behind the pool panels when the pool is empty, these pool panels should not be
considered capable of independently withstanding either the pool water's lateral lbrces or the lateral soil forces
(from behind the pool panels).

The pool is designed to remain full of rvater at a1l times. The pool may be damaged if the *'ater level is allowed to
drop below the pool inlet(s). When appreciable drawdorm is noticed or if it becomes necessary to drain the pool,
contact Megna Pool. or it's agent immediately for instructions. Temporary shoring of the pool panels is highly
recommended.

Wall panel, brace & paneVbrace fastener sizes, thickness, dimensional characteristics, material properties &
strength used in these calculations were provided by Megna Pools. These calculations assume that these elements
have uniform thicknssses, sizes & material properfies/strengths & that they are free of defects. These calculations
cover only those elements identified herein & do not cover liners. ladders, steps. slides, decks, railings, etc. This
pool system is intended to be installed only by approved distributors/contractors.

6. Pool system is not designed for earthquake or surcharge loading (i.e. neighboring structures, vehicles, trees,
equipment, etc.).

Finished decks &/or grades shall be constructed in accordance with the pool manufacture's guidelines & be sloped
away from the pool copings al arute not less than 114" per linear foot.

Concrete bond beam dimensions shall be 8" x 2'-0" minimum.

Refer to the pool Manufacturer's Installation Manual for additional restrictions, requirements, guidelines &
recomrnendations.

2.

-J-

4.

5.

1

8.

9.

Use of this calculation without the express written consent of C.E.T., I.E.S. and Megna Poois is strictly prohibited.

at10n rs va nstallation address listed on cover sheet and is null and gned by C.E




