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Site Selection

Buoyancy control

Tank installation

Fall Protection

Summary & Questions




1. Burial Depth

What You
Need To 2. Soil Type/Landscape
Know 3. Pumper Access

4. Water Table




- Minimum Depth
- Maximum Depth
- Traffic rated/HD?




100% CLAY KEY:

[ Unsuitable
[ Suitable
Suitable if dilatant

10

Arkansas only:
For sites with greater than 50% native
clay soil, backfill shall be septic gravel
or similar angular stone, sized 1/2-inch
to 1-1/2 inches.
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For a tank soil cover
depth of 0.5to 2.0 feet

Soil Type/
Landscape

100% SAND

100% CLAY

KEY:
Unsuitable
Suitable if sand =30%
and dilatant

N Ssuitable

Arkansas only:

For sites with greater than 50% native
clay soil, backfill shall be septic gravel
or similar angular stone, sized 1/2 inch

Percent CLAY 50 \/\ 50  Percent SILT

90 80 70 60 50
Percent SAND

For a tank soil cover depth
of 2.0 to 4.0 feet.



Don't forget
about the
Access pumper!




44 inches
from the
bottom of the
excavation
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Archimedes’ Principle:
The buoyant force is equal to
the weight of the displaced water

3 b of

water



https://physics.weber.edu/carroll/archimedes/principle.htm

Tank Buoyant Force Comparison

Bsaﬁh Ford F150 Skid steer  Mini-Excavator
a

33 lbs 4,000 Ibs 10,000 lbs 14,000 lbs
Beach Ball 500-gal 1,000-gal 1,500-gal
Pump Tank Septic Tank Septic Tank




Roth Multi-Tank Buoyancy Calculations

T T TN N

BUOYANCY CALCULATIONS

MATERIAL #ICF #/GAL = m
TR T TR TEE TR TR T

SOIL (dry) 100

SOIL (saturated) 117 YOUR ENVIROMMENT IS OUR BUSINESS.

SOIL (net) 83

WATER 62.4 8.34

CONCRETE 150

VESSEL WEIGHT VOLUME  AREA COVER  WEIGHT BUOYANT FORCE  COVER REQUIRED

(POUNDS) (GALLONS) (SQFT) (#INCH) DISPLACED (POUNDS) (INCHES)
w Vv A cW WD=V*8.34 BF=WD-W BFICW

ST-500 225 537 21.8 150.8 4478.58 4253 .58 28.2

ST-750 360 1007 36.8 254.5 8398.38 8038.38 31.6

ST-900 450 1147 43.3 209.5 9565.98 9115.98 30.4

ST-1060 520 1337 50 345.8 11150.58 10630.58 30.7

ST-1250 560 1464 56.3 389.4 12200.76 11649.76 29.9

ST-1500 640 1771 68.9 476.6 14770.14 14130.14 29.7

NOTES:

1. AREA OF TANKS IS CALCULATED WITHOUT MANHOLES.

2. BUOYANCY FORCE IS ASSUMING SATURATED SOIL (WORST CASE SCENARIO).

3. THE NUMBERS CAN BE CHANGED BY CHANGING THE DRY SOIL WEIGHT FOR SITE CONDITIONS..

4. WET SOIL WEIGHT IS INDEXED TO DRY SOIL.

5. TANK IS ASSUMED TO BE FULLY SUBMERGED, IF ONLY 50% SUBMERGED, FORCES ARE HALVED.

6. ALL CALCULATIONS ARE BASED ON AN EMPTY TANK.

7. PLEASE SEE THE ROTH RESTRAINING COLLAR DRAWING FOR HIGH GROUNDWATER .

THE SAFETY FACTOR NOTED ON THE DRAWING
DOES NOT CONSIDER THE LOADING OF THE EARTH ON TOP OF THE TANK.

http://www.roth-usa.com/PDF_Download_Filess/RMT_buoyancy_calc.pdf



http://www.roth-usa.com/PDF_Download_Files/RMT_buoyancy_calc.pdf

Roth Multi-Tank Restraining Collar Design

Details Provided by APPIAN Consulting

Engneers - www.appianenginesars. com

12/06/2008 -

10:07:05 AM

1. THE BUOYANCY RESTRAINING COLLAR DESIGN IS
BASED ON BUOYANCE CALCULATIONS AVAILABLE ON
REQUEST FROM FRALO PLASTECH, LLC.

CONCRETE NOTES:

1. PROVIDE CONCRETE TO OBTAIN THE MINIMUM
COMPRESSIVE STRENGTH OF 3000 PS! AT 28 DAYS.

2. CONCRETE MATERIALS AND WORKMANSHIP SHALL
BE IN ACCORDANCE WITH ACI-318-99 (BUILDING CODE
REQUIREMENTS FOR REINFORCED CONCRETE) AND
ACI-301-LATEST EDITION (SPECIFICATIONS FOR
STRUCTURAL CONCRETE FOR BUILDINGS).

REINFORCING STEEL:
1. ALL REINFORCING STEEL SHALL BE BILLET STEEL
CONFORMING TO STANDARDS OF ASTM A615, GRADE 60

RESTRAINING COLLAR FOR HIGH GROUNDWATER
GENERAL NOTE:

TOP

WIDTH

LENGTH

= CONCRETE COLLAR AROUND TANK

PLOTSCALE 12
SHEET #
I o

SEPTECH™ TANK

BUOYANCY RESTRAINING SYSTEM

THE NEXT GENERATION OF ONSITE WASTEWATER PRODUCTS

T
CLEAR _

CONCRETE COLLAR SPECS 294 CONTINOUS _m ~ T
TANK MODEL | ST-500 [ ST-750] ST-1060 | ST-1250 | ST-1500 O | | £
WIDTH (FEET) 70" 7-0" 76" 76" 76" ot |\ [ J .
| LENGTH (FEET) 70" | 10-6" 120" 1407 166" \ | 1))
| FACTOR-OF-SAFETY CONCRETE COLLAR - J] 1

2.96 2.15 2.09 2.10 2,02
| AGAINST FLOATING AROUND TANK | SIDE
DWG SCALE: 12 FRALO PLASTECH

One General Motoes Drive
Symcuse NY. 13206
Call Toll Free BO6.M3.7256

W 'l.n.‘.lrilj

http://www.roth-usa.com/PDF_Download_Filess/RMT_buoyancy_calc.pdf



http://www.roth-usa.com/PDF_Download_Files/RMT_buoyancy_calc.pdf

NO Buoyancy Control is Required if...

Table 1: Infiltrator Tank Models1 and Conditions Requiring Buoyancy Control

Parameter Ill:
Soil cover depth above tank top2
Parameter I:
Subsurface water height A B
above tank bottom
eiNn(150 mm)upto| 12in (300 mm)
12 in (300 mm) or greater
Above outlet pipe saddle3 . .
1 (greater than 43” [1,075 mm]) Do not install tank | Do not install tank
36" (900 mm) to 43" (1,075 mm) .
2 (to outlet pipe saddle) All models Not Required
3 | 30” (750 mm) to 36" (900 mm) IM-1530 Not Required

4 | Less than 30” (750 mm) Not Required Not Required




Snyder/Norwesco Concrete Slab System

WESCO HDPE 207~ LID

.
ATTACHED TO RISER
w,/ (8)=55 SCREWS
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25" HODPE TANK SHELL

5/8%~ ZMNC OR tiﬁ.w—/f
THREADED ROD EMBEDDED
7 WITH A NUT & 1/4"x2°30R WASHER
© THE EMBEDDED END

SEE TABLE ON PAGE 2 FOR SLAB DIMENSIONS

https://www.norwesco.com/_site_components/uploads/pdfs/\WWWM%20Below%20Ground/Installation%20Instructions/CounterBuoyancy.pdf



https://www.norwesco.com/_site_components/uploads/pdfs/WWM%20Below%20Ground/Installation%20Instructions/CounterBuoyancy.pdf
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Tight straps
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Five Key Points for Installation

1. Hard Flat Base

What you 2. 18" Overdig
needto Do 3 packfill in 12" lifts
4. Properly Compacted Backfill

5. Final Cover/ Vegetation
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Hard Base




Concave excavation: Tank will deform in center




Convex excavation: Tank will deform at ends




ig Around All Sides of Tank

18” Over D
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12” Maximum Backfill Lifts

ESTABLISH —,
VEGETATIVE COVER ~EZsnap RISERS TO GRADE

M-SERESTANK —_|
(END VIEW) :

~ 77 _BACKFILL IN 12° LIFTS WITH
./ SUITABLE NATIVE SOIL
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Be An Onsite Safety Star

PLEASE use a secondary safety lid
whenever the lid to a septic tank is exposed.

INFILTRATOR’
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