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Background

Soil Characteristics

System Components

Design




Past
» Large available tracts of land
» Larger margin on development

» Land available for building and
infrastructure

Current
» Less buildable land available

» Higher cost of real estate

P Tighter site constraints to fit as much as
possible

Move toward Low Impact Development




1970’s

P Stormwater is seen as inevitable part of
land development

P Large detention basins at lowest point of
site

» Limited to no treatment or retention
2000 to Present

» Increased regulation and government
enforcement

» Rate and volume reductions

» Introduction of runoff treatment
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System Evolution
» Early systems

» Stone and Stone with Pipe
» Large footprint
» Low to moderate void space

» Newer Systems

» Arch chamber
» Medium footprint
P Moderate to large void space

» Box structures
» Best footprint
P Largest available void space




Applications
» Detention

» Low to no infiltration rate
» Lined system
» Infiltration

» Available infiltration rate
» No liner

» Rainwater Harvesting

» Climate or site required

» Lined system
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Engineering Knowledge

» Limited available training

» System more than place to hide runoff

» How often do you ask “how is it loaded” and
“how is it supported”

» More than just a product

P Structural element replacing soil

» Just like foundation of building
» Transfers load
» Relies on sub-grade




Soil Charact

Description
Loading

* Bearing Capacity
« Compaction



Earth
» Dynamic structure of air, soil and water
» Support structure

» Distributes loading applied to surface
P Varies based upon composition

Sub-Surface Storage System
» Manufactured product
» Support structure

» Transfers load

P Relies on sub-grade for stability




Lateral Loading (Cont. ) Earth Pressure Concepts and Theory

» Calculated Load M

» Soil Pressure
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» Surcharge Pressure
*—
> Live Load Pressure Equals Total Lateral Earth Pressures

» Results

» Limiting factor for burial
depth

» Extend wall and building
footings to system invert

P Effects adjacent excavation




Vertical Loading

» Based on AASHTO LRFD for Bridge
Design

» American Association of State
Highway and Transportation
Officials (AASHTO)

» Pedestrian loading

» Vehicular loading

» H-10 (16,000 lbs. per
axle)

» HS-15 (24,000 lbs. per
axle)

» HS-20 (32,000 lbs. per
axle)

» HS-25 (40,000 lbs. per
axle)

HS20-44 8,000 LB 32,000 LB 32,000 LB
HS15-44 6,000 LB 24,000 LB 24,000 LB
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Bearing Capacity (Cont.)

Distribution of Load
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Compaction

P Soil compaction occurs when soil particles are
pressed together, reducing pore space
between them

P Increases soil strength Compacied

P The ability of soil to resist being moved
by an applied force

» Limits differential settlement
» Reduces the infiltration rate

» Manufacturer’s require between 90% & 95%
modified proctor density.




System Comp




Can be installed
under parking lots,
athletic fields, etc.

Top Backfill Side Backfill

* PVC or HDPE Liner can be incorporated as required by Engineer of Record

Sub-Surface Storage System
Components

» Finished Surface

» Top Cover

» Geotextile Fabric

Top Backfill

Geotextile Fabric*

StormTank™ Modules
(side panels used on perimeter modules)

V.« —— Geotextile Fabric*

» Side Backfill
» Modules

» Leveling Bed
» Sub-Grade



Sub-Grade
» Material
» Native soil

» Compacted to 95% modified proctor
density to limit differential settling

» Location where all load is applied

» Potential for failure if available
bearing capacity is exceeded.

» Can be designed to distribute load to
meet native soil properties
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» Thickness per manufacturer/engineer
requirements

» 34” Angular clean stone typical
» Purpose is to provide level surface
» Load is considered to transfer

» Non-structural element

Leveling Bed
» Material

\



Modules
» Material

» HDPE - flexible, susceptible to creep
» Polypropylene - more rigid than HDPE
» PVC - rigid, resistant to vertical loads
P Alternate materials

» Load

» Dead Load

» Applied Live Load is transferred from top to
bottom

» No distribution of load
» Load applied to footprint of bottom




Side Backfill
» Material

» 34” Angular clean stone

» Width per manufacturer/engineer
requirements

» Load

» Dead Load applied to base only

» Distributes Lateral Load to side of
system




Top Backfill
» Material

» 34” Angular clean stone

» Thickness per manufacturer/engineer
requirements.

» Load
» Dead Load

» Continues Live Load distribution
» Varies based on material
» Distributes load uniformly to modules




Geotextile Fabric
» Two layers

» Soil/Stone Interface
» Stone/Module Interface

» Prevents material migration

» Movement of particles between
interfaces

» Differential settlement

» Non-structural

» Applied only as a separator

» Can be engineered to decrease
loading




Top Cover
» Material

» Compacted fill material
(native soil)

» Road base
» Loads

» Dead Load

» Applied Live Load is
distributed

» Varies based on
material




Finished Surface
» Material

» Pervious
» Impervious
» Loads

» Dead Loads
» Live Loads is applied
» Pedestrian Loading
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Layout
Investigation
 Calculations
 Specification




Location

» Determine location and elevations of
buildings and infrastructures

» Determine ground coverage

» Impervious

» Open Space

» Rain Garden, Swale, etc.

» Locate system

P Evaluate potential conflicts

» Evaluate proximity to structures
» Building
» Retaining Walls




Geotechnical Investigation
» Soil Borings

» Evaluate the system invert and
investigate additional depth

» Soil characteristics
» Limiting zones

» Bearing capacity

P Determines the available capacity of
the sub-grade to support the load

» Infiltration Rate

» Evaluate at invert

» Secondary testing to verify compacted
conditions




System Sizing
» Module Height

» System invert

» Minimum required top
cover

» Bearing capacity
» Void Space

I Top of Platen

4 94 4,459
» System Capacity/Footprint 2o

[
[
[
s 2 3 | 5" To_p of Stage 2
1)44 94444444‘0A444 | Orifice
A4 Aa 544 09

o 4,440,544 8 :
[
[
[

» Volume ARG
saaddgading “oren \
A, 2
» Loading Rati Sriesienie
oading Ratio i [\

A 4 A
° Q‘”‘AAA 44 40
» Routing feiilansad
4agfan’d Oa 3 Stage 2 Orifice
4

» Same as above ground

» Multi-stage orifice



Plan Details

» Cross-section

» Connection and Cleanout Details

» Standard Notes

» Assembly & Installation
Sequence

» Maintenance
Construction Documents

» CSI Specification

P Site Preparation/Installation
Guide

Maintenance Guidelines

DETENTION BASIN

TYPICAL TOPSOIL COVER WITH
OR SUITABLE GROUND COVER

SUITABLE COMPACTABLE FILL

NON-WOVEN GEO-TEXTILE
[MIRAFI 160N OR APPROVED EQUAL]

TOP BACKFILL

NON-WOVEN GEO-TEXTILE
[MIRAF] 160N OR APPROVED EQUAL]

IMPERMEABLE LINER

LEVELING BED
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{(7) NON-WOVEN GEO-TEXTILE
[MIRAF 160N OR APPROVED EQUAL]
®
®

PREPARED SUB-GRADE / BASE

STORMIANK.
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12 (305mm} MN
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12 (30Smm) MIN REQUIRED §mm__”1 o
11" (3.35m) 2 NN
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eOREs— <= [ MIMIAI
| STORMTANK' SIDE PANEL
kel PREPARED S E | BASE
TOP FILL
[MIRAFI 160N OR APPROVED EQUAL]
IMPERMEABLE LINER
LAYERED BETWEEN GEO-TEXTILE
NON-WOVEN CROSS SECTION
[MBRAF1 1090 OR. 1 P-1 / VEGETATED AREAS
STORMTANK™
DETAIL "A"
+ REFERENCE DOCUMENT STM.001.00 AND
IREMENTS DOCUMENT FOR DET)

REQUI
b. REFERENCE CURRENT INSTALLATION
L

INSTALLATION GF SE0-TEXTILE:

WRAP SPECIIEQ GEO-TEXTILE AROUND ENTIRE
INSTALLATION OF STORMIANK MODULES
REFERENCE BRE UMENT “STE

PRES ARAhoN AND INSTAUATION INSVRULIK)NS I

INTO GEO-TEXTILE FABRIC
P{F‘E lOCAIION AND PEEL EDGES ou|

GEOTEXTILE
(BY OTHERS)

STEP dA:
INSTALL INLET PIPE (SLIP-FIT):

INSERT THE INLET PIPE A MINUMUM OF 7(178mm)
INSIDE INLET/OUTLET PORT BEING CAREFUL TO
NOT CONTACT THE COLUMNS INSIDE STORMTANK.

NLET PPE
B OTHERS)

iNstaLL oUHEFFIFe (SUIP-FIT):

NSTALLOUTLET PIFE AROUND INLET/OUTLET
LEAVING A 3" (76mm) SPACE BETWEEN
THE OUTLET PIPE AND SIDE PANEL.

TOP PLATEN! ‘—“‘— (1 78mm) MIN
dl UILET PIPE
sive paneL—"| 1By ou-ewsl
CO;.'I.AN/
INET f OUTLET
PORT ASSEMBLY
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Albany Airport

U

PVC lined
detention
540 - 3’ tanks










Watchtower Headquarters
Tuxedo, NY

system 1- 2,880 tanks | >
system 2- 2,716 tanks &
system 3- 1,200 tanks ﬁg









| \
| Ayt

ol |

T

T

=

T T E







SUNY CNSE
Albany, NY

2 Systems
24,672 ft3
2,630 - 2’ tanks
304 - 3’ tanks
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Brooklyn Bridge Park
Brooklyn, NY

612 - 3’ Tanks
Detention System







e; EL 850
BIAXIAL GECGRID ([OPFTIDMNAL): MIN.

LOGATED WITHIN TOP FILL
OF CRAUSHED STONE
REFER TO GECGRID MANLFAGTURER

FOR PROPER LOCATION $75|- 7.50
$ EL8.50

SIDE BACKFILL:

A" CRLEHED STONE

ASTM D221 [CLASS 1A)

17 MINMUM PERIMETER
FREE FROM LUMPS & DEBRIS

INFILTRATION BASIN

FINISHED ROAD SURFACE
, CONCRETE, ETC...

ROAD BASE

|| rperegen

SUITABLE MATERIALS FOR ROAD BASE:
OEQ-TECHNICGAL ENGINEER TD SFECIFY ROAD BASE
FOR VEHICULAR TRAFFRIG

2 FT. MIN. COVERAGE (FRUM TOP OF STORMTANK
TO FINIBHED SURFACE) TO ACHEVE LOAD RATING
{MAXIMUJM DEPTH FROM BOTTOM OF MODULES TO
FINIZHED SLURFACE 1811 FT.}

I ——————— QEC-TEXTILE FABRIC:

ENGINEER TQ SPECIFY
AS REQUIRED

T L3 TOP FLL:
34" CRUBHED STONE

ASTH D2321 [CLASE 14)
12.0° MINIMLM IN DEPTH
FREE FROM LUMPS & DEBRIS

NON-WOANEN GED-TEXTILE [§ OZ HIN):

NON-WOVEN GEQ-TEXTILE {8 OZ. MN): — ENGINEER TO SPEQIFY
EMGINEER TO SPEGIFY 5 i T
ATACKING PINS
ETORM TANK SEDE PANEL L] NONSWOVEN GEO-TEKTILE [0 OZ HIN):
ENGINEER TQ SPECIFY
GEQ-TEXTILE FABRIC:
EMEINEER TO SFECIFY pASE:
A5 REQUIRED! ELO50 JM* CRUSHED STONE
1 L ASTM D2%21 {OLASS 14}
EL 0.00 @ MINMUM IN DEFTH
BASE FREE FROM LUMPS & DEERIS
GED-TEXTILE FABRIC:
PREFARED 80IL SUBGRADE ENGINEER TO 8PECIFY
AS REQURED
PREFARED 30IL SUBORADE-
BABE OF EXCAVATION TO BE 8MOCTH & LEVEL
FREE FROM LUMFS & DEBRIS
GED-TECHNICAL ENGINEER TO SPECIFY DETIEN
OF BUBERADE FOR VEHICULAR TRAFFIC
[P
CROSS SECTION sSTORM Tamk |*
VEHICULAR TRAFFIC AREAS O BRENTWOOD | pra.rmari
Ty euu':lnmu ELEVATION
WWEDCN—00036 2-24-09 DMB o i e VEMICULAR TRAFTIC
TONTEER | RATR | . ";:'!
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CONCEFTUAL USE;
THIS DRAWINGS |5 FOR ILLUSTRATION
PLURPOSES ONLY AND DOES NOT SUPERSEDE

ENGI|NEER|NG DES|GH DR CALCULAT|ONS, —

THIS DRAWINGS REPRESENT THE

INTE GRAT|ON OF STORMTANK MODULES [WT0
A RAINWATER HARVESTING APPLICATION AND
SHALL NOT BE CONSTRUED AS PROPER
DES|GH, PLEASE REFERENCE ALL LOCAL
REGULAT|ONS AKD DES|GH MANUALS DURING
THE DESIGM OF THESE APPLICATIONS,

TES:
REFERENCE BRENTWOOD [HDUSTRIES STANDARD
ORAWIMGS AND NOTES FOR DETAILED INFORMATIGON,
REFERENCE CURRENT IMSTALLATION |MSTRUCTIONS FOR
PROPER [MSTALLATION PRACTICES,

DISTRIBUTION AND FUMF BYSTEM DESIGH AND LOGATION
BY OTHERS

PVC OR HOFE:
IMPERMEABLE LINER.

CETAIL "A"
IMPERMEABSLE LINER

L AT LT
s PIPE -

Y BRENTWOOD | somsmac
{g\fnegSTRIES L
T - RAINWATER
 — HARVESTING

CROSS-SECTION
LA Lo P I T [Erans
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NOTER:
w REFERENCE BRENTWOOD INDLSTRIES BSTANDARD DRAWINGE AND
NOTES FOR DETALED INFORMATION.
B. REFERENCE CLUARENT INFTALLATKIN INITRLICTIONS FOA PROPER
INETALLATION FRACTICES.
o |MPERMEAR]F LINER MAY BE REGUIRED BETWERN ETONEMOL
INTERFAGE TD PREVENT |INFILTRATION.

CROSS-SECTION

DETAIL "A"

IMPERMEABLE LINER

CONCEPTLAL LSE.
THIE DRAWINGS | FOR ILLUBTRATION
PURPOABE CHLY AND DOES NOT SUPERAEDE
OGN RING DEIGN QR GALCULATIONS.
REPRESENT THE

INTEGRATION OF STOANTANK MODULER BNTD
A TRER BOX APPLICATION AND SHALL NOT BE
COMATRUED AB PROPER DES ON. PLEASE
NEFERENCE ALL LDCAL NEGIRLATIONS AND
DEMGN HANUALR DURING THE DEMGN OF

THEAE APPLICATIONS.
¥ BRENTWOOD [rommmec
INDLESTHIES ™
B, TREE
A | T TR A P L] ﬁ“ Fﬂn
e o o T TR )
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1. Why would you include a geotextile fabric in an underg
) prevent material migration B) avoid differential settle

2. In a typical application, backfill and sidefill materials
A) 3%” angular clean stone B) sand

3. A majority of subsurface systems are cons
A) thermoplastics B) concrete C) metal pipe

4. While many systems are constructed from thermoplastic
installation guidelines require a leveling bed, sidefill and topca

CONTACT INFORMATION:
VARI-TECH,LLC
WWW.VARITECH.COM
1-315-622-1800



http://www.varitech.com/

