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HO WAS INVOLVED?

co Carrillo, Mike Qaddumi, Michael Skoller —
e of design of drainage systems

Knowledge of infrastructure

dge of drainage syste
' etho
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d Duhon — Wrote rough draft of most sections of
erformed research

dumi — Provided conference room at Interfield

hi Nobe, Steve Andras, Karl Br
en Douglass, Steve Schi
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HAT WAS DONE?

2d a 45 page document, covering differe
e methods in use, to employ in

and commercial constructic
Ninage, with consi




FPA-SC-17 Presentation 14 Mar

EN WAS IT DONE?

loned 25 March 2009
ting 7 October 2009

r two years until
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Y WAS IT DONE?

was a lack of trustworthy inform
In the literature and the in
rehensive in
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CTIONS

CONTENTS
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nerally, drainage system write-ups were
arated into sections:
neral description
ose and application

lon considerations
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REFACE - LIMITATIONS

INTENDED AUDIENCE - persons seeking an
nderstanding of the function of drainage and the
er construction to effect proper drainage in th
ity of new and existing residential and low-ri
onstruction

CE - builders
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LOSSARY

nd to be necessary due to unclear usage of terms.

he Introduction: Describing drainage involves
ms which may have two or more commonly
ch as the word “grade”: 1) inclinati

2) the level at which the grou
ion of a building




FPA-SC-17 Presentation 14 Mar

SSARY — Continued

rt has been exerted in this paper to reduce the
ies in the use of drainage language, includi
t the reader should be aware of the
the language and consider the
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OSSARY - EXCERPT

iIscharge — Exiting of water flow from a drainage
ice or conduit.
sal, dispose, disposal point — The discharge
w to a specific site. Disposal may be to
frastructure, a dry well, remote pr

tures or drainage devi
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NTRODUCTION

OPE - The purpose of this paper is to provide informatior
drainage systems and methods that may be employed
ol water, which may have an effect on the performar
oundation.

ONSIDERATIONS -
ation to allow for proper drai
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ERAL CONSIDERATIONS — Continued

mally more than one way to design a drainage
m, basic choice is to transport water to disch
er the surface or in underground piping
of surface systems include:
stem operation visually
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ENERAL CONSIDERATIONS — Continued

dvantages of underground piping systems include:
Ability to route around obstructions
f regrading undesirable
ill not erode soils
Id surface standing water in swales an

e than one way to construct




FPA-SC-17 Presentation 14 Ma

ES OF WATER
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INAGE - SOURCES OF WATER - Continued
ation systems
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INAGE - SOURCES OF WATER - Continued
erground
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INAGE - SOURCES OF WATER - Continued
ighboring properties
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INAGE - SOURCES OF WATER - Continued
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RAINAGE — COLLECTION AND MANAGEMENT
of gutters, pitched roofs - General

es
capacity common sizes attached to eaves
apacity semi-custom sizes attached to eav
utters draining within roof and walls

where expansi
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AINAGE — COLLECTION AND MANAGEMENT
f gutters, pitched roofs — General - Continued

Ive soil with effective plasticity index (PI) of 35
sually soil with high clay content) have a |
potential with changes in moisture c
ondition can affect both slabs-
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INAGE — COLLECTION AND MANAGEMENT
utters, pitched roofs — Purpose & Application, PI
ction, Maintenance

lon on this topic in paper.
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RAINAGE — COLLECTION AND MANAGEMENT

of drainage, low sloped roofs - General

pitched roof, the water management normally begi
es of the roof, due to the natural flow of water f
oof surface. With a low-sloped roof, water
t must be considered throughout the
ped roofs must be installed

ads. Typical featur
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AINAGE — COLLECTION AND MANAGEMENT
f drainage, low sloped roofs — Purpose & Application

y decking must be constructed with same techni
low-sloped roof, but resistant to foot traffic
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AINAGE — COLLECTION AND MANAGEMENT
ch Drains - General

m “French drain” is often misused. A French dr
refer to a single-point surface drain. Some
trench drain a French drain (see secti
Is a system for collection of su
disposal, and is not




FPA-SC-17 Presentation 14 March

RAINAGE — COLLECTION AND MANAGEMENT
rench Drains — Purpose and Application

he application for French drains is typically for the
siccation of chronically wet soil, and for diversion
ndwater away from a subterranean structure, s

of the effect of swelling soils on r

foundations, and baseme
il tend to si
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RAINAGE — COLLECTION AND MANAGEMENT
nch Drains — Planning

t, check for the presence of free water under the
ce, presence of free water at surface depressi
rs probe, dig posthole and monitor for w
, avoid near foundation, select dis

f collection
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RAINAGE — COLLECTION AND MANAGEMENT
nch Drains — Planning - Continued

« Areas of a basement belo
grade should have a per
drainage system inst
similar to a Frenc
as shown at |

e These
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AINAGE — COLLECTION AND MANAGEMENT
ch Drains — Planning - Continued

ot charge the French drainage system with surf

s of collection piping, PVC and flexibl
ion of physical attributes and a




FPA-SC-17 Presentation 14 Marc

AINAGE — COLLECTION AND MANAGEMENT
nch Drains — Construction Considerations

sement drainage not covered.
ch 12" wide minimum, taper transition out of p
resist collecting water. Main course of wa
edia, enters pipe when rates are hig

placed in trench
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INAGE — COLLECTION AND MANAGEMENT
h Drains — Construction Considerations - Continue
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AINAGE — COLLECTION AND MANAGEMENT
ch Drains — Maintenance

become clogged or silted over time.
s through cleanouts will allow maintenance

ith water hose
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AINAGE — COLLECTION AND MANAGEMENT
Drains — General
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AINAGE — COLLECTION AND MANAGEMENT
Drains — Purpose and Application

nt that collection points be at areas that
or grade soils to direct water to drai

llectors feed into
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RAINAGE — COLLECTION AND MANAGEMENT
rea Drains — Planning

nduct topographical survey to establish existing gr
areas will be suitable locations for collectors.
ber that basin effect and collector box will
several inches of head.

rop from inlet grade to dischar
ider a surface drai
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AINAGE — COLLECTION AND MANAGEMENT
ea Drains — Planning - Continued

-up discharge is alternative to curb cutout.
tor consists of grate, optional riser, optional
ase. Riser connects to an inlet pipe, b
an outlet pipe.

andles the watershed fr
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RAINAGE — COLLECTION AND MANAGEMENT
ea Drains — Planning - Continued

fit joints will incur some minor leakage, but can b
r to repair or modify system.
rainage slope is below recommended am
of a belly or reverse flow is magnifi

ell potential.
ize, material
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INAGE — COLLECTION AND MANAGEMENT
Drains — Planning - Continued

ow equation introduced in this section.
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AINAGE — COLLECTION AND MANAGEMENT
Drains — Planning - Continued

equations based on Manning introduced,
eral arguments and units more consi
The first set of equations is f
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INAGE — COLLECTION AND MANAGEMENT
Drains — Planning - Continued

d set of equations is for pipe other than p
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AINAGE — COLLECTION AND MANAGEMENT
Drains — Planning - Continued

d set of equations is for non-round channels |
ides consisting of various soil/plant mat
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INAGE — COLLECTION AND MANAGEMENT
Drains — Construction Considerations, Maintenanc

ormation on this topic in paper
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AINAGE — COLLECTION AND MANAGEMENT
s and Swales

rm is araised area used to slow runoff on stee

a ditch with a gentle side slope, use
S a storm drain or street.
lows and absorbs w
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INAGE — COLLECTION AND MANAGEMENT
sion Wall

rt wall installed between the upslope source
nd the property to be protected, to divert
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AINAGE — COLLECTION AND MANAGEMENT
nch Drain - General

system to collect surface water, many times longer t
, generally laid across sloping landscape or har

Is at grade.
are strip drains, slot drains, or
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INAGE — COLLECTION AND MANAGEMENT
h Drain — General - Continued
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AINAGE — COLLECTION AND MANAGEMENT
h Drain — Purpose and Application, Planning,
ruction Considerations/Maintenance




FPA-SC-17 Presentation 14 March

RAINAGE — COLLECTION AND MANAGEMENT
round Surface — General

bsorption by soils and vegetation important
asses and vegetation slows water velocity
ssive slope may result in erosion
te and asphalt impervious, pavers and sp
I-pervious

problematic, important to s
healthy lawn,
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AINAGE — COLLECTION AND MANAGEMENT
und Surface — Lot Grading Types

refore in the early planning stages of new
truction, it is important to establish the lot gradi
phy in order to help achieve proper drain
performance while not impacting

classes of lot d
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INAGE — COLLECTION AND MANAGEMENT
nd Surface — Lot Grading Types
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INAGE — COLLECTION AND MANAGEMENT
nd Surface — Purpose & Application, Planning,
ruction Considerations

ation on this topic in paper
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AINAGE — COLLECTION AND

-to-Point Drainage More information
' these topics in
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AINAGE - DISPOSAL
-and-Gutter Street Drainage

al drainage in urban or suburban sites is to th
Is curbed and crowned to carry water to st
igned to flood at higher rainfall rat
and alleys may drain to ce
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INAGE — DISPOSAL
ide Ditch

e is natural with addition of drainage alon

lly above level of surroundin
dways and drivewa
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INAGE — DISPOSAL
ell

iIsposal options are limited, and amount o
ed of is limited, a viable option
surface drain above a collectio
during rainfall, and di
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AINAGE — DISPOSAL
urface Sinks

pervious surface overlies impervious layer, vi

f hole dug through impervious layer
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INAGE — DISPOSAL
ration and Plant Uptake

rades are flat, drainage options limited, ev

ose largest area of water to ev
an absorb water
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AINAGE - DISPOSAL
Absorption

e enhanced by working non-clay constituent
racing, plantings, and aeration of soil
inage pipes away from foundation, c
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AINAGE — DISPOSAL
ct on Neighboring Property

ct not allowed by jurisdictions
o not allow net increase in fill
net increase, but drainage must to
not neighboring properties

iImpervious
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FFECTS ON FOUNDATIO

ON DRAINAGE PROBLEMS
PA-SC-06-0, Homebuyers Guide for Foundation
on, checklist items to avoid problems

rom foundation
ins and downspo
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ECTS ON FOUNDATION — SITE SOIL TYPES

tant to be aware of the soil composition in
er to evaluate the risks associated wi
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FECTS ON FOUNDATION — SITE SOIL TYPES

ave cracks and voids near surface leading to
trata, thus concern for ponding
nsidered impermeable

from all directions
s desi
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ECTS ON FOUNDATION — SITE SOIL TYPES

esive, highly permeable, non-active
ater from higher elevations
ry or too wet
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ECTS ON FOUNDATION — SITE SOIL TYPES

hesive, highly permeable, non-active
d material allows more bearing than si
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ces cited and non-cited in paper are liste
book 4140.3







