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Many people with physical disabilities lead active 
roles in our society.  Today there is a new focus on 
helping people with physical disabilities to function 
independently at home, in the work place, and 
in the community.  

Initially accessibility design began at the level 
of public facilities and is currently mandated by 
federal guidelines and local municipal building 
codes for public, commercial, and multifamily 
housing. 

Surprisingly, our homes are still places where 
accessibility may be the most difficult.  If 
a person becomes disabled in any 
capacity, whether temporary or 
permanent, mobility in their home 
may be significantly impaired.  The 
most common difficulties involve 
entry into the home, use of the 
bathrooms and kitchen, and 
navigating doorways and halls.

This book addresses these issues and 
provides planning and construction 
guidance for modifying existing 
homes and also how to include a 
range of accessibility features into 
new homes.  The goal is to provide 
practical information for the do-it-
yourself designer as well as for contractors, 
builders, and architects. 

The User

Introduction

When designing for a person with a disability, it is impor-
tant to know their capabilities and strength.  This helps 
to determine the degree of assistance that is needed.  
It is also helpful to know if the disability is temporary or 
permanent, if it will become more severe over time, and 
the number of people the modification may need to 
accommodate.  

Know the type of mobility aid or device and the 
frequency of use.  A person using a walker most of the 
time may also use a wheelchair some of the time.  

Also, take into account the capability and limitations 
of the mobility aid.  Walkers and wheelchairs come 

in various types and sizes.  Each has a different 
dimension, turning radius, and height.

Measure the chair or walker in the planning 
and design process, including allowances 

for hands and arms at the sides.  Power 
wheelchairs may have different space 

requirements for maneuverability than 
manual chairs.  Keep in mind that 

some people, or their family and 
friends, may use both a manual 

and a power wheelchair.

There  a re  var ious  code 
requirements and guidelines 

related to accessibility design 
and are a necessary tool in planning.  

However, guidelines cannot take the place 
of designing for a individual’s specific needs and 

desires.
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Standard Dimensions 
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Maneuvering Space at Doorways
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Home entry  

Home entrance is usually the most frus-
trating of problems for a person with a 
disability. A person may become dis-
abled because of age, health issues, 
or accident and find that their home 
no longer meets their needs.  However, 
modifications can often be made to 
allow a person to continue to use their 
home. 

Modifying the home entry for accessibility 
usually involves three options;  ramps, low 
rise steps, or lifts.  Another alternative, if 
feasible, is a sloped pathway. 

Options

Ramp
A ramp is usually the first option a person thinks of as a 
solution for home entry.  The cost of a ramp is determined 
by the ramp length and the materials involved in con-
struction.  Maintenance is required for upkeep.  With very 
long term use the replacement of the surface material or 
structural members may also be required.
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Low Rise Steps
In some situations low rise steps are all a person needs to change 
levels.  Well placed handrails and steps with a rise of 4 inches are 
easy to navigate. Deep treads are helpful for a person using a 
walker. 

Lift
When a ramp is not feasible, whether due to site considerations, 
ramp size, or user abilities, a vertical lift can provide a good solu-
tion.  Space requirements are small and usually require a con-
crete slab and pathway.  Controls can be modified to be fully 
automatic.  A lift requires electrical power and needs periodic 
maintenance.  An overhead cover is useful for weather protection 
but is not necessary as the lift is intended for exterior use.

4” min

12” - 24”
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Typical Homes

Bungalow
Bungalows generally have high steps and small 
front and side yards.  The back or side doors 
frequently have steps inside the dwelling which 
make it infeasible to put a ramp in the back or 
side yard.  In this example, the ramp fits at the 
existing opening of the porch.

Rambler
In general, ramblers usually have less rise than 
other types of homes and a ramp may not be nec-
essary.  In this situation, a pathway was sloped up 
to the entry.  The soil and sod were gently sloped 
at each side of the pathway for safety.

Contemporary
In contemporary homes a level entry can be in-
corporated into the overall design and provide an 
attractive entry.  In this example a sloped pathway 
provides easy access to the front door and the 
landscaping is level with the pathway.
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Two Story
Older homes can often be difficult to make acces-
sible.  In this particular two story home the yard was 
small and had an abrupt rise where the existing 
pathway and public sidewalk met.  The solution 
required building up the existing porch with a plat-
form, adding another pathway, and providing a 
porch lift.  The lift was accommodated  by cutting 
through the porch wall.    Happily, the lift was also 
under the existing porch overhang.

Mobile Home
Many mobile homes have a 30 to 36 inch rise to 
the entrance.  A ramp can often be built from a 
platform at one of the entries.  This particular ramp 
is at the back entry of the dwelling.  The driveway 
provides the landing at the end of the ramp.  

Split Level
A split-level home almost always requires a lift due 
to height considerations.  Sometimes a lift can be 
installed in the garage with an opening cut in an 
existing wall for entrance.  More frequently, lifts are 
installed near a back deck and have a pathway 
from the front of the home or driveway.  If there is 
a step from the deck to the door threshold, modi-
fications to the deck or threshold are necessary. 
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RAMP PLANNING

In ramp planning there are a number of 
functional considerations related to the  
location and size of a ramp.   

Assessment of the entrances to the home 
is the first step in planning for a ramp.  Look 
at each entrance carefully including the 
garage or  carport entrance.  Each en-
trance is different with unique  factors to 
consider.  One entrance will often work 
better than another.

Clear Width of the Exterior Door 
Opening
This is the measurement from the doorstop 
molding to the inside edge of the door 
in an opened position.  A 2’-8” minimum 
clear opening is desirable.  With standard 
hinges, a 3’-0’’ wide door is necessary to 
achieve a 2’-8’’ clear   opening. A smaller 
opening may work, but should be verified 
with the needs of the individual user.

	Weather Exposure
A northern exposure can be a problem in 
the winter due to ice and snow.

A roof dripping on a ramp can increase 
the ice hazard in winter as well as make it 
slick in rainy weather.  The addition of gut-
ters and downspouts can often eliminate 
or minimize this hazard.

Planning a ramp under a carport or in a 
garage provides weather protection and 
minimizes maintenance.

Rise at Each Entry
The rise is the difference between the door 
threshold and the ground below.  For each 
inch of rise plan for one foot of ramp.  The 
higher the rise, the longer the ramp.  

Front Entry
30” Rise

Back Entry
36” Rise

Clear 
Opening
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Locate property lines and zoning 
setbacks to define limits of poten-
tial structures. Verify property lines 
with local zoning department and 
neighbors. If other options are not 
possible, variances can sometimes 
be obtained from local officials.    

Proximity to vehicle drop off/pick 
up needs to be taken into account 
in relation to convenience and 
accessibility.  Consider the normal 
traffic patterns to entrances and 
yard.  Note trees, shrubs, and other 
plantings as well as grade changes 
in the yard. In this particular case, the 
driveway also serves as the bottom 
landing.

Set Back Line

Property Line

P
ro

pe
rt

y 
  L

in
e

Ramp Up
Landing

Locate a ramp to main-
tain maximum use of  the 
yard for mowing, weeding, 
moving garbage cans, or  
playing.

Maintain pedestrian 
access route when-
ever possible.

Maintain access to gas meters, wa-
ter shut off valves, sewer clean-outs, 
hose-bibs, telephone  and electrical 
boxes, sprinklers, and crawl  space 
vents or window egress from a base-
ment.

Site Considerations
When planning for a ramp the follow-
ing things on the site need to be taken 
into consideration.

Clear 
Opening
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Measuring the Rise of Existing Stairs 
The first step in determining the total rise involves measuring the height of each indi-
vidual step.  In some homes, the variation between steps may vary as much as   1/4 to 
1 inch.  The total stair rise can be confirmed by measuring from the top of the porch to 
the sidewalk or ground. 

Measuring the Rise

Calculating the rise is an important step 
in planning for a ramp.  This calculation 
needs to be done with accurate measure-
ments.  It can be tempting to estimate 
the length, slope, and location of a ramp; 
however, this may create more problems 
than it solves.  If a ramp is too steep, it can 
be hard for someone in a wheelchair to 
navigate the slope and can cause loss of 
control in descent.  Even pushing a person 
in  a wheelchair up a slope that is too steep 
may be difficult and unsafe.   If a person 
with a walker cannot navigate steps, the 
slope on a ramp may need to be even 
gentler than for a person in a wheelchair.   
Too steep a slope can force a person us-
ing a walker to lean at an uncomfortable 
angle which can cause the person to 
become unsteady.  

61/2”

Measuring the Sill and Threshold
Measurement of the height of the sill and the threshold at  the door entry also needs to 
be included in the calculations. 

1”  Threshold

5”  Sill

Door

61/4”

61/4”

61/2+61/4+61/4=    19”  Total 

19”

6” Total
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Stringline level from sill

30” Total

Sidewalk

Measuring the Rise from an Existing Sidewalk
In many situations the ground is uneven or is sloped away from the porch.  The degree 
of this grade change may seem insignificant to the eye, but can add additional inches 
to the rise.  Remember, even though it may be only a few inches, this translates into 
additional feet in ramp length.  A string level, available at most hardware stores, is a 
helpful tool for measuring this grade change if a builder’s level is not available.

Measuring the Porch Slope
It is also important to measure the slope on the porch in determining the total rise.  A 
four foot level is a helpful tool for accomplishing this task.

1” Total

5”  Sill

61/2+61/4+61/4=    19”  Total 
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=   26”
=     4”
=   30”

=   30’-0”

After each of the measurements is taken 
and double checked to verify accuracy, 
the total is calculated to get the total 
rise.  In the example shown, subtracting 
the porch rise from the total rise leaves 
4 inches of site slope.  Once the site rise 
is determined and included in the total 
calculation, the length of the ramp can 
be determined.

Remember, local building codes and ac-
cessibility standards require one foot of 
ramp for one inch of rise (8.3% slope or 
1 in 12).  This means that a total rise of 30 
inches will require at least 30 feet of ramp.  
Any platforms and landings  also need to 
be added to this dimension.  This usually 
is much more ramp than most people 
visualize.

Steps (total)
Sill & Threshold (total)

Porch Slope (total)     

1:12  (8.3%) 4.8 Degrees

30’ - 0”

   
   

   
  3

0”

Porch Rise
Site Slope 
Total Rise

Total Ramp Length   

Determining Ramp Length

=   19”
=     6”
=     1”

12
1

	
	



15

Ramp Configurations
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Measuring the Site
Once the entrance is determined and the 
total rise is calculated, the house, yard, 
sidewalks, and landscape elements need 
to be measured and located.

Sketch the building and the surround-
ing site. Measure the house, windows, 
window wells, doors, porches, stairs, and 
driveway.
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Locate property lines, sprinklers, utility me-
ters, hose bibs, trees and plants, and other 
relevant information.  Also, measure roof 
overhangs and downspouts.  Note which 
direction is North on the site plan.  Make 
several copies for drawing possible ramp 
configurations.
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Once the site has been measured, ramp 
configurations need to be considered. 
There are three typical ramp types: 
straight ramps, 90 degree ramps, and 
switchback ramps.  For safety, ramps must 
have flat landings at doorways and at 
points where the ramp switches direction.  
It is very difficult to open a door using a 
wheelchair or a walker while positioned 
at an angled slope on a ramp.

Straight Ramp

Switchback Ramp

Ramp

Ramp Top Landing

Mid 
Land-

ing

RampTop Landing

RampTop Landing

R
am

p

Mid 
Land-

ing

90 Degree Ramp

Ramp Configurations
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Ramp in a Garage
A ramp in the garage is very advanta-
geous.  Not only is it close to the vehicle 
drop off, it is also protected from the 
weather.  These are typical ramp layouts in 
a garage.  A 90 degree ramp can achieve 
longer distances and accommodate a 
higher rise.  The straight ramp works with 
a shorter rise.  In each situation space 
is allowed for one car.  When planning 
for a ramp in a garage, be sure to allow 
room for an access aisle from the vehicle 
to the ramp.

Deck with Ramp
Integrating a ramp with a deck is another 
option. If designed well it can provide an 
attractive way onto the deck for every-
one.

Top 
Landing

RampMid 
Landing

Garage

Entry Entry

Top 
Land-

ing

Ramp

Garage

Garage Entry

G
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Deck

LandingRamp
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Straight Ramp

Switchback Ramp

90 Degree Ramp
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Laying Out Ramp Options

Once the site plan is drawn, use copies 
or tracing paper to sketch possible ramp 
configurations.  Remember to allow at 
least one foot of ramp for each inch of 
rise.

At this point, referencing the Standard 
Dimensions section for a more complete 
understanding of typical ramp elements 
and their dimensions may be helpful.

In this example the rise is large and yard 
space is limited.  The back door rise is high-
er, has a northern exposure, and does not 
have a convenient accessible route into 
the home.  With these site considerations, 
the ramp will work best at the front.

Option A
This is usually the first layout considered - a straight run.  In many 
instances it will work.  However, in this situation the distance from 
the porch to the driveway only allows a 9 foot ramp. With a 30” 
rise, this would make the ramp much too steep and unsafe. 

Total Rise = 30”
Total Ramp Length = 9’
Slope= 1 in 3.6

Driveway

P
ub

lic
 S

id
ew

al
k

*Level Site
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Option B
This option uses a 90 degree  layout along the front and side of 
the yard.  With a 5 foot intermediate landing, and using the public 
sidewalk as the bottom landing, the total ramp length is 24 feet.  
Again, this does not work, because the ramp is too short and the 
slope is too steep.

Option C
This option is the only one that provides the 1:12 slope.  The ramp 
itself is 30 feet long.  It uses the driveway as a landing instead of 
having to add a 5’-0” landing at the bottom of the ramp.

Driveway Driveway
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Total Rise = 30”
Total Ramp Length= 24’
Slope= 1 in 9.6

Total Rise = 30”
Total Ramp Length= 30’
Slope= 1 in 12

*Level Site *Level Site
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WOOD RAMP CONSTRUCTION

Overall Framing Plan
The overall layout of a plywood ramp and the typical fram-
ing members are shown here.
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2 x 4 bearing blocks 
bolted with 1/2” diame-

ter thru bolts or lag bolts 

2  x 4 railing support
(maximum span for 
handrail = 3’ -0”)

Support 2 x 10 stringer 
on bearing block and 
attach to 4 x 4 post 
with 3 exterior grabber 
screws  

1-1/2” x 2” top rail with 
edges rounded to 3/8” 
radius (Alternate hand-
rail: standard handrail 
stock of nonfinger joint-
ed lumber, free of cracks 
and loose knots)

2 x 4 midrail with edges 
rounded to 3/8” radius 

4 x 4  pressure treated 
post (maximum span be-
tween posts = 10’ -0”)

2 x 4 joists @ 16” on cen-
ter hung on joist hangers

Post base connector

Concrete footing

2  x 4 nailers attached 
between joists with grabber 

screws @ 8” on center

Ramp Section
This ramp cross section shows the founda-
tion and framing members and their rela-
tionship to each other in more detail.  Gen-
erally, ramps are framed with 4 x 4 treated 
wood posts, 2 x 10 stringers, 2 x 4 joists @ 16 
inches on center, 3/4 inch plywood deck-
ing, and 2 x 4 handrail supports.  

3/4” pressure treated or 
marine plywood 
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Structural Supports

4 x 4 post

Joint between
 2 x 10’s at post

Steel  joist hanger

2 x 4 bearing 
block

2 x 4 joist

2 x 4 nailers

Bearing Block
Of special note in this drawing is the bear-
ing block detail.  The bearing block is for 
support where the ends of the stringers 
come together.  It is important to plan the 
length of the stringers so they meet at the 
posts.  The bearing blocks then provide the 
continuity of support necessary.

Nailers
This section details the 2 x 4 nailer which is 
screwed to the 2 x 10 stringer.  The nailer 
allows support for the 3/4” plywood deck-
ing.

2 x 10 stringers

These drawings show in detail how the 
different framing members of a plywood  
ramp are joined.

3/4” pressure treated 
or marine plywood 
deck
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Handrails
Handrails require careful detailing to func-
tion safely and serve the user well.  Typical 
details are shown here.  It is helpful at this 
point to relate back to the overall framing 
plan to understand the coordination of 
the details with the overall design. 

Codes in some areas may require using   
1-1/4 to 1-1/2” wide handrails. If so, an 
alternative to the 2” wide rail shown is to 
use 1-1/2” diameter,  3/4 round non-finger 
jointed, knot free, wood handrail mater   
ial. Handrails can be mounted on 4x4 posts 
or rail supports.

Handrails are required by code on all 
ramps higher than 6”. They are not re-
quired on sloped pathways that have a 
slope of 1:20 or gentler. 

3” exterior grabber

Round handrail to 3/8” 
radius

1-1/4” flat bearing spot

Chamfer top supports 45 
degrees to fit handrail

2”

1-1/2”

2 x 4 rail support

4 x 4 Post			             2 x 4 Rail Support

Corner Detail
Of special note is the detail of the handrail 
at the corner of the ramp platform.  This 
detail allows for a continuous and smooth 
handrail at a 90 degree corner with ad-
equate rail support in both directions.

Handrail

Midrail

4 x 4 post

Handrails
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4 x 4   pressure  treated  
post  sunk  in ground

2” minimum gravel base 

Sunken Post
This detail is for use at the beginning  posts at the base of the ramp.  It is sunk in the 
ground to provide rigidity for the handrails.  It is also an option for other posts in the ramp 
construction.  The post should be placed a minimum depth of 2’-6”; deeper if frost depth 
in the area requires it.  This can be confirmed with the local building official.

30
 “

 m
in

im
um

    12”

Concrete

The details presented here are examples 
that have been developed for the con-
struction of a basic wood ramp.  Wood 
ramps are usually cost effective and the 
construction is within the ability of anyone 
with basic construction skills.  A disadvan-
tage of a wood ramp is that the materials 
do deteriorate over time.  It is recom-
mended that the  deck, handrails, posts, 
and wood joists of the ramp be checked 
regularly for structural stability.

These details are presented as typical 
examples and do not apply to every situ-
ation.  The details may require some ad-
aptation to each individual situation.  

F
ro

st
 d

ep
th

    8”

4 x 4 pressure treat-
ed post

Post base connector sunk 
in concrete footing

Footings

Concrete Footing
This detail can be used at most locations, except at the two beginning  posts of the ramp.  
For rigidity, the beginning posts at the base of the ramp need to be sunk in the ground 
as pictured below.  The footing should be placed at a minimum depth of 2’-6”; adjusted 
to the frost depth required in the area.  Confirm with the local building official.

Dome concrete to drain
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Slab On Grade
This detail can be used for ramps built on a driveway, in a garage, or 
concrete sidewalk where the post would be on an existing slab. This 
detail is appropriate for all posts except the posts at the beginning 
of the ramp.

Precast Pier
This is an alternate detail that is sometimes used  in place of the 
concrete footing detail.

4 x 4   pressure  treated  
post  sunk  in ground

4 x 4   pressure  treated  post 

2” minimum gravel base 

Pressure treated stringer

Existing walkway

Galvanized steel post base 
connector 

3/4” pipe drilled through 
concrete and attached to 
post with metal straps

Beginning Post On Slab
This detail is appropriate for the beginning post of a ramp  
built on an existing slab of concrete, such as a driveway, 
garage, or walkway.  The pipe provides the necessary 
rigidity at the beginning of a ramp.

Post Next to Walkway
This is an alternate detail for the post footing when build-
ing a ramp over an existing walkway.

Existing concrete 
2’

-6
” 

m
in

.

4 x 4 pressure treated post

Galvanized steel 
post base connector

Existing concrete

1/2” concrete expansion anchor

4 x 4 pressure
treated post

Precast concrete
post base

4 inches minimum
gravel base

12”

12
” 

m
in

3/4” pressure treated 
plywood ramp 
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Wood Ramp Cross Sections

4 x 4 pressure treated post

2 x 10 stringer/curb

3/4” pressure treated plywood

Non-slip weather resistant surface

2 x 4 joists @ 16” on center
on hangers attached to 2 x 10 

Attach 2 x 4 nailer to 2 x 10
with exterior grabber screws

Attach 2 x 4 bearing block
with 1/2” diameter thru bolts

1’ -0”

3’ -0” min.

9” min
bearing
block

19
”34

”
3” min
 curb  

Handrail

Midrail

Dome concrete slightly to drain

2” gravel min.

30
” 

m
in

. o
r 
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t
de
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ire
m

en
t 

Ramp with Plywood
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Ramp with 2 x 6 Decking

19
”

34
”

2”

1’ -0”

30
” 

m
in

. o
r 

fr
os

t
de

pt
h 

re
qu

ire
m

en
t 

3’ -0”

Handrail

2 x 4 curb

Midrail

2 x 6 non-skid decking

Stringer tie

2 x 6 stringer attached to 4 x 4 
with grabber screws

2 x 6 beam attached to each 
side of 4 x 4 and thru bolted with 
1/2” diameter carriage bolts

4 x 4 pressure treated post

Dome concrete slightly to drain

2” gravel min.
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Plan

Section  AA

Transition to New Concrete for 
Plywood Ramp
This option is used in most situations where 
the ramp does not land on existing con-
crete.  The end posts are sunk in concrete 
in the ground for support.  If a ramp ap-
proaches a public sidewalk, a 5 foot level 
landing usually needs to be provided be-
yond the sloped transition section.  Some 
times a municipality will allow the public 
sidewalk to count as part of this landing 
but this needs to be verified with the mu-
nicipality involved before construction.
 

Concrete transition

2 x 10 pressure 
treated stringer

2 x 10 pressure treated form 
piece to remain

4’ -0”

2 x 4 pressure treated 
nailer

Handrail

Midrail

Sand paint

2 x 10 pressure 
treated stringer

3/4” pressure 
treated plywood

3/4” form piece to be removed after 
placing concrete
2 x 10 pressure treated form piece 
to remain

19
”

34
”

Round edges 

4 x 4 pressure 
treated post

 2” minimum gravel

12”

30
” 

m
in

.

2”

Driveway

A

The transition to grade at the base of the 
ramp depends on the situation.  The two 
transitions most often used are concrete 
or a metal plate.

The 2003 International Building Code (IBC) 
and most guidelines require 12” handrail  
extensions beyond the top and bottom 
of stairs and ramps. Exceptions may be 
made for dwelling units where handrails  
are not required to extend beyond the 
top and bottom of ramps. Verify with local 
building officials.

 

A

Transitions - New Concrete

2 x 4 pressure treated
 nailer.

Min 4” Concrete

2 x 4 joist
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Plan

Section  AA

Transition to New Concrete for 
2 x 6 Decking

 

Concrete transition

2 x 6 pressure 
treated stringers

2 x 10 pressure treated 
form piece to remain

4’ -0”

4 x 4 pressure 
treated post

Handrail

2 x 4 midrail

2 x 4 curb

2 x 6 decking (wood or composite) 
with 3/16” spacing between decking

Form piece (thickness of decking) to 
be removed after placing concrete

2 x 10 pressure treated 
form piece to remain

19
”34

”

Round edges 

4 x 4 post

 2” minimum gravel

12”

30
” 

m
in

2”

Driveway

A

2x6 pressure treated stringer attached 
to 2x10 form piece with joist hanger

  

2”

1/2”diameter  
carriage bolts

2 x 6 pressure treated beam 
thru bolted on both sides of 
4x4 post

2 x 6 decking
6’-0” max

Min 4” Concrete
2x6 pressure treated beams on both 
sides of 4x4 post thru bolted with 1/2” 
carriage bolts.
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Transition to Existing Concrete for 
Plywood Ramp

A

Section AA

A

4 x 4 pressure
treated post

Heavy gauge metal 
plate or aluminum 
threshold attached 
to recessed groove 
in plywood

34
”

Round edges

Existing concrete slab

19
”

2 x 10 pressure treated 
stringer scribed and cut 
to existing concrete

3/4” pressure treated plywood

2 x 4 pressure treated nailer

Deck paint mixed with sand

Midrail

2 x 10 pressure 
treated stringer

Metal plate 

3/4” pressure treated
plywood

2 x 4 railing support

3’ -0” max.

Handrail

Pressure treated 
nailer

2 x 4 joist @ 16” o.c.

4 x 4 pressure treated stiffener 
tapered to ramp angle

2 x 4 pressure treated stiffener 
tapered to ramp angle

Plan

This transition section is used when the 
ramp bottom lands on an existing slab of 
concrete.

3/4” metal pipe

3/4” pipe drilled 
through concrete 
and attached to 
post with metal 
straps 
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Transition to Existing Concrete for 
2 x 6 Decking

Section AA

A

4 x 4 post

34
”

Round edges

Existing concrete slab

19
”

2 x 6 pressure treated stringer scribed 
and cut to existing concrete

2x6 pressure treated stringer attached 
to 2x6 beam with joist hanger

Midrail

2 x 6 pressure 
treated stringers

2 x 4 curb

Handrail

2 x 6 pressure treated header with top 
tapered to ramp angle

Plan

Heavy gauge metal plate 
or aluminum threshold 
attached to recessed 
groove in decking

2”

2 x 6 decking (wood or composite) 
with 3/16” spacing between decking

2 x 6 scribed & 
cut to concrete

4 x 4 pressure 
treated post

Driveway

1/2” diameter thru 
bolts

2 x 6 beam thru bolt-
ed on each side of 
4x4 post

2 x 6 
decking

6’-0” max

2 x 6 pressure treated header 
with top tapered to ramp angle

12”

This transition section is used when the 
bottom of the ramp lands on an existing 
slab of concrete.

Metal plate

3/4”
metal pipe 

3/4” pipe drilled 
through concrete 
and attached to 
post with metal 
straps 
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90o Landing Plan
This mid landing is used when a ramp 
switches direction 90 degrees.  For a 
90 degree turn, a user needs a wide 
turning radius. It is recommended 
that the platform is 5’x5’ and that the 
ramp runs on the outer most edges 
of the landing to ensure adequate 
turning space.

A 2x4 joist is used to span up to 5’-0” 
on the landing.  If the span is greater 
than 5’-0”, change the 2x4 joists and 
header to 2x6.  

2 x 10 curb
2 x 4 rail support

3/4” pressure treated
                   plywood

Attach 2 x 4 bearing 
block to 4 x 4 post

2 x 10 beam/curb

2 x 4 rail support

2 x 4 nailer

Angle 2 x 4 ramp joist 
to slope of ramp

Bolt 2 x 10 stringers to 
4 x 4 post with (2) thru 
or lag bolts 2” from top 
and bottom or support 
on bearing blocks 3’ -0”

5’ -0” code
4’ -0” often adequate*

3’
 -

0”
2 x 10 curb

2 x 4 header

2 x 4 bearing block
under 2 x 4 header

Angle 2 x 4 ramp joist to slope of ramp

4 x 4 pressure
treated post

2 x 4 joists @ 16” o.c. 
hung on joist hangers

*must be approved by building official

Ramp Landings

Ramp landings are used to provide 
flat, safe areas where a user can 
open a door or switch directions 
while using the ramp.  There are three 
typical ramp landing types: a top 
landing, a 90 degree landing, and 

a switchback landing.  
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Attach 2 x 4 bearing 
block to  4 x 4 post

Joists @ 16” o.c. hung 
on joist hangers

Switchback Landing Plan
Switchback landings are used when 
a ramp changes direction 180 de-
grees.  A 2x4 joist is used to span up 
to 5’-0” on the landing.  If the span is 
greater than 5’-0”, change the 2x4 
joists and header to 2x6.  

On  switchback ramps the inside 
handrails on the bottom ramp run 
can be mounted on metal handrail 
brackets. The brackets are attached 
to the 4 x 4 posts and 2 x 4 rail sup-
ports.

*must be approved by building official

Hang end joist 
on framing angle

Angle 2 x 4 ramp joist 
to slope to ramp

2 x 4 joists @ 16” o.c. 
hung on joist hangers

2 x 4 nailer

2 x 4 bearing block under
2 x 4 header

2 x 4 header hung on      
joist hangers

5’ -0” code
4’ -0” often adequate*

3/4” pressure treated 
                  plywood

4 x 4 pressure 
treated post

Attach 2 x 4 
bearing block 
to 4 x 4 post

2 x 10 beam /
curb

2 x 4 rail 
support 

3’
 -

0”
3’

 -
0”

2 x 4 rail support

2 x 10 curb

2 x 10 curb

2 x 4 nailer

2 x 4 rail support

2 x 10 beam/curb

2 x 4 rail support

2 x 4 nailer
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Top Landing Plan
Top landings are used when a porch has 
an additional step into the home.  A top 
landing raises the porch to the threshold 
level and provides a level transition. 18” - 24”

4 x 4 pressure  treated post

3/4” pressure treated plywood

2 x 10 curb

2 x 4 nailer

2 x 4 rail support

2 x 4 bearing block below

Angle 2 x 4 ramp joist
to slope of ramp

Beam

Curb

Stair stringers

Top tread to be level
with landing

Header supported on bear-
ing blocks

3’
 -

0

Existing landing and steps below

Attach 2 x 4 bearing 
block to 4 x 4 post

Joists @ 16” on center 
hung on joist hangers

Screen door 
(may require change of swing)

Ledger or plate attached to 
landing
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Landings

These photographs show various land-
ing configurations and how they can be 
designed to meet a variety of needs and 
conditions.

A ramp can sometimes be integrated as 
part of a deck and provides easy entry 
into the home for everyone.  The example 
shows the ramp along the side of the 
home

A typical example of a  front entry ramp 
shows the landing built over existing steps.  
This  creates a level platform at the front 
door.

The carport ramp illustrates that ramps 
and landings can be designed to meet 
a person’s specific needs.  This ramp was 
built without railings at one side to allow 
for access from a van.

The last picture is a landing with a gate.  It 
was designed for use both as a deck and  
a horse-mounting platform for a person 
who uses a therapy horse.

2 x 4 bearing block below

Angle 2 x 4 ramp joist
to slope of ramp

Top tread to be level
with landing

Screen door 
(may require change of swing)

Ledger or plate attached to 
landing
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Porches

Tread at existing
porch level  

Porch built up to 
threshold height

Existing Porch Built Up Porch

Ramp
1:12

Wedge Ramp

Ramp
1:12

Ramp
1:12

5 x 5
platform

Platform with Wedge Ramp

Ramp
1:12

R
am

p
1:

9

A step at the doorsill usually makes it nec-
essary to either build up the existing porch, 
add a separate ramp and platform, or  
install a wedge ramp.

A built up porch is usually formed as a 
box with joists hung from each side and 
anchored to the existing porch with metal 
anchors and vented to allow for air flow.  
It is important to note that adding a plat-
form to a porch adds an extra step to the 
existing stairs due to the new height.  This 
new step often requires that the entire 
porch stairway be rebuilt so that the new 
step is similar in height to existing steps to 
meet building codes.

On large porches, sometimes a wedge 
ramp can be placed to make the doorsill 
transition. The wedge is often steeper than 
a typical ramp and the user’s individual 
ability needs to be checked before build-
ing.  Often it works well for an electric 
wheelchair or scooter that can negotiate 
a 1:9 slope.

Existing Porch

New
Landing

New
Landing

New
Landing

Existing Porch

Existing Porch
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Wedge Ramps 
In some situations a wedge ramp is all that is needed 
to make a home accessible.  A wedge ramp should 
meet the minimum 1:12 slope guidelines.  For rises 
less than 3”, a 1:8 slope is allowed by code.  Sides of 
wedge ramps should have tapered edges to prevent 
tripping.  When building any of the following ramps use 
construction adhesive to attach wood to concrete. 
Exterior grabber screws are used to attach plywood 
to joists and supports. The top of ledgers are cut to 
match the ramp angle. 

Pressure treated 2 x 4 
joist @ 16” o. c.

Pressure treated 2 x 4 ledger

4’ -0”

Pressure treated  2 x 6

1-1/2”

1’ -6

Pressure treated 3/4” 
plywood - 45 degree 
angle at end

Metal plate

Pressure treated 3/4” plywood

Pressure treated
2 x 4 ledger

Thresholds
For wheelchair use the maximum vertical rise allowed is 1/4”. 
Most accessibility standards require that thresholds at the door-
way  be 1/2” maximum height for regular doors and 3/4” height 
for sliding doors.  Raised thresholds should be beveled with a 
slope not greater than 1 vertical to 2 horizontal.  Ramped sills 
are available from hardware suppliers in metal or rubber and   
come in a variety of sizes and types.  Note the sloped edge on 
the threshold shown.  

Saddle Thresholds

Rubber Wedge Ramp at Sill		      	

1/2”

1/2”

Metal Ramp at Sill	

PEMKO MFG. CO.

Offset Threshold

4”

Ramp
1:12
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Existing Landing and Steps

2 risers
1 tread

Step at door sill

Platform with Additional Step

New landing at 
threshold height

Top tread to be 
level with landing

Section

New Steps for New Landing
A new set of stairs is often required when 
building up a landing to accommodate 
a ramp or lift.

As shown in the illustrations, the landing is 
built up to threshold level and new steps 
are built over the existing steps.  If the 
top stair tread is level with the porch, it 
provides more safety for a person in a 
wheelchair by allowing additional hori-
zontal space between the path of travel 
and the top stair riser.

Ramp
1:12

Stairs
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Railings
Railings are an important addition be-
cause of the stability and safety that they 
provide for the user. The photo on the left 
demonstrates a simple rail addition to an 
exterior porch. The photo on the right is a 
railing for an interior step.
    

New Steps
These examples show the additional tread 
at the top landing level. The left photo 
shows a concrete landing and steps that 
were modified to accommodate a porch 
lift by raising the landing and adding steps 
with an overpour of concrete. The photo 
on the right shows a top tread at the land-
ing level which moves the top riser away 
from the path of travel.  
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2x4 Ramp Construction
This alternative allows  for  construction of 
a ramp using only 2 x 4 lumber. This option 
is applicable when the ramp is built on 
concrete driveways or walkways.

Alternative Wood Framing
34

”

3”
 m

ax

3’ -0” 

19
”

Handrail

Midrail

2 x 4 curb

2 x 4 joist @ 
16” o.c.
2 x 4 stringer

2 x 4 posts / 
rail supports

4’ -0” max.

2 x 4 pressure treated stiffener
tapered to ramp angle

2 x 4 pressure treated plate

AA

B

Section BB

Plan

B

Section AA

2 x 4 pressure
treated plate 
attached to slab

2 x 4 bearing 
supports
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Portable Ramps
These ramps are easily moved and come 
in various lengths. The multi-fold ramp can 
be folded over for weather protection 
when not in use. When sizing a portable 
ramp, the slope should not exceed the 
standard 1:12.  The wheelchair tracks 
shown should only be used for short term 
temporary situations and with a strong 
person to help.

PRAIRIE VIEW INDUSTRIES

Modular Ramps
Preliminary planning considerations for a 
metal ramp are similar to those for wood 
or concrete ramps.  However, since the 
ramp is modular, the available sizes of 
ramp sections need to be adapted to the 
existing slope and site so that a maximum 
slope of 1:12 is achieved. 

Other  considerations include determining 
if a concrete walkway is necessary to con-
nect the ramp to a driveway or sidewalk.  
A platform may also be needed over the 
existing porch to make the entrance level 
with the height of the existing threshold 
and new steps built. If grade is uneven or 
the soil unstable, the posts may need to 
be set on concrete pavers or blocks.

PORTA-RAMP

METAL RAMP SYSTEMS

B
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Concrete ramps are another option 
for home entry. Concrete is more 
durable and permanent than wood 
ramp construction but may be more 
difficult to build.  The ramp layouts 
are the same for concrete as for a 
wood ramp: straight, 90 degrees, 
switchback, or a variation.  Handrails 
are built in a variety of styles and 
materials.

The finished surface of the ramp 
should have a brushed finish perpen-
dicular to the path of travel. 

The picture at the upper  left shows 
a combination wood ramp with a 
concrete pathway.  The slope of the 
pathway is a 1:20 slope so handrails 
are not needed.  The upper portion 
is a ramp at 1:12 slope and handrails 
are required.

CONCRETE RAMPS
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Solid Concrete Ramp
This option can be used for shorter ramps.  It is not appropriate 
for all soils and climates, so it is important to check with your local 
building officials for approval. The handrails have a rail near the 
lower edge of the ramp for edge protection.  Another option is 
to have a concrete curb  as shown in the adjacent drawing.

Concrete Ramp with Concrete Footing
This option is usually used for longer  ramps or for soils that require 
deeper footings for weather protection or bearing. Footings need 
to extend to the frost depth required for the area and should 
be confirmed with local building officials. Can be placed with 
monolithic or separate pours.

1-1/4” dia. steel 
pipe (painted)

3/4” round (typ.)

Core drill and   ep-
oxy grout to set pipe 
rail 6” into concrete

Compacted fill

1/2” rebar @ 18” 
o.c.  each way 
both sides

3’ -0” min.

8”
4’ -4”

8”

34
”

19
”

F
ro

st
 d

ep
th

3’-0” min.

34
”

19
”

6”
 m

in
.

2”

4” min

3’ -9”

1-1/4” steel 
pipe (paint-

3/4” round

Core drill and epoxy 
grout to set pipe rail 
6” into concrete

2” min.concrete  
below grade

3” min

2”

4”

4” min. gravel 
base

Curb

Brushed concrete 
finish

(2) horizontal 
rebar @ top 
and bottom of 
both sides
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Low rise steps are an alternative for a 
person who does not need a ramp but 
cannot manage regular steps.  Smaller 
4” high steps allow a person to still use 
the stairs while providing an easier 
climb.  In addition, the tread depth 
can be increased to accommodate 
a walker.  When planning the steps, 
verify the width of the walker to be 
used as walkers come in a variety of 
sizes.  With a walker, low rise steps are 
often easier to manage than a ramp 
because the ramp angle can create 
an awkward and unsteady position for 
a person leaning on a walker.

LOW RISE STEPS
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Stair Detail

Handrail

2 x 2 handrail support

4 x 4 post

2 x 6 closed riser 

(2)  2 x 6 tread on 2 x 4 stair 
cleats with 3/16” spacing

2 x pressure treated riser
Exterior grabber screws 
through bottom of 2 x 6 
riser into back of  2 x 6 
tread @ 8” on center

2 x 12 pressure treated stringer 

34
”

2 x 4 pressure treated stair cleats

(4) 2 x 6 Treads

24” min

Low Rise Steps with Walker

4”
 m

in

12” min

Low Rise Steps
A riser height of 4” (minimum allowed by 
2003 International Building Code) is often 
helpful for a person with leg or knee dif-
ficulties.  A 12 inch minimum tread depth 
is also required, but a deeper tread can 
make climbing easier.  The tread should 
allow the foot to rest completely on it 
without projecting over the edge.  Hand-
rail requirements for stairs are the same as 
for ramps.

Open risers are a tripping hazard and 
should be avoided. In this detail we have 
used tread supports on the stringer rather 
than notching a stringer for support.  The 
riser is attached to both the tread above 
and  to the back of the tread below.  If the 
treads are not supported by the riser, maxi-
mum span is 2’ -0” for the 2 x 6 treads.  
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Framing Connectors	

	

HARDWARE, LUMBER, & FINISHES

Decking
Options for the ramp and platform decking in-
clude:

Pressure Treated Plywood
This is recommended whenever the ramp or land-
ings are outside and uncovered. Always use where 
plywood is in contact with concrete or within 6 inches 
of the ground.

Marine Plywood
More expensive than regular plywood but more  re-
sistant to water damage.  It may be the material of 
choice in climates with high humidity.

Oriented Strand Board (OSB) or 
Exterior Plywood
These can be used when the ramp is in a garage or 
covered porch.  Plywood, over time, can delaminate 
and OSB can deteriorate with standing water.

2 x 6 Lumber
Available species include; Redwood which is very 
decay resistant but is a limited resource;  Western 
Red Cedar that has decay resistant heartwood; and 
Douglas Fir that is not decay resistant and should be 
thoroughly waterproofed, stained or painted.

2 x 6 Composite Decking
This is a man-made composite material. This material 
is generally more expensive than other materials but 
is very durable and does not need staining or paint-
ing.  It is recommended that the non-skid finish, similiar 
to a brushed concrete finish, be used to prevent it 
from becoming slick when wet.

Structural Lumber
The ramps in this guidebook were designed using 
Douglas-fir, no. 2 or better for all structural lumber.   
Pressure treated lumber is used  for all members within 
6 inches of earth or in contact with concrete.

Joist Hanger

 Framing Angle

Post Base Anchor
(for use on an    
existing slab)

	

Carriage Bolt / Lag Screw
Use lag screws or carriage bolts  for 
rigid connections where strength is 
important—beam to post, stringer 
to post, etc.

Expansion Bolt
Use for attaching to a masonry wall 
or to a concrete slab.

Grabber Screw
Use hot dipped zinc, galvanized, alu-
minum, or stainless steel for exterior 
applications.

Fasteners

Carriage Bolt

Lag Screw

Expansion Bolt

Grabber Screw

Post Base Anchor

Illustrations only 
Sunset Publishing Co.

Illustrations only
Simpson Strong Tie Co.

Stringer Tie

(for use with
poured footing)
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Materials for Ramp Surfacing
Sand Paint
This is porch or deck paint used with silica sand.  It is inexpensive 
and easy to apply.  However, it is only durable as long as the life 
of the paint.  It does not provide a great deal of traction when 
exposed to ice and snow conditions unless maintained.

Waterproof Deck Surfacing
Several manufacturers make a nonskid deck surface material 
that is applied as a liquid in several coats.  It is fairly durable and 
traction is similar to sand paint. If it is applied on a plywood deck, 
the decking should be  exterior plywood.

Carpet	
There are many different carpets available.   Ramps can be 
designed using a 20 oz. nonskid, indoor/outdoor, olefin level 
loop carpet with ultraviolet sun screen.  Install with a minimum 
of seams.  Use metal carpet strip at all surface finish transitions.  
Carpet should be fully glued with a waterproof glue.  

This type of carpet works  in dry climates to lend traction to the 
surface although it will need to be replaced in time.   This car-
pet might cause problems with mildew and moisture in a humid 
climate.  (Turf type carpet is to be avoided.  It gets very slick in 
wet, snowy, or icy weather.)

Rolled Roofing (Pebble-grained)
This makes a good nonskid surface for wood ramps.  However, 
the small pebbles come loose over time reducing traction.

Ribbed Rubber Matting
Install the ribs to run across the width of the ramp to provide bet-
ter traction. This surface will deteriorate over time and may need 
to be replaced.

Finishes
Paint
Over time, the paint may peel and flake. It will need to be sanded 
and painted periodically.

Stain
An oil base UV stain (2 coats)  is recommended for use on most 
ramps.

The choice is between a semi-transparent stain and a heavier 
bodied opaque stain.  The opaque stain obscures the texture of 
the wood whereas a light bodied penetrating stain leaves the 
wood texture.  In the semi-transparent finishes the darker colors 
cover better.  For lighter colors the opaque, heavy stain is usu-
ally  preferable.   The treated lumber is the most difficult of all the 
wood material to cover.

Over time the stain will wear thin and need to be reapplied.

Brushed Concrete
All new concrete surfaces should have a brushed finish perpen-
dicular to the direction of travel to provide traction for users and 
flat landings should be sloped to drain away from buildings at 
1:48 slope (1/4” per foot or a 2% slope). 

  

Joist Hanger
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When the total rise at the entry approach-
es 40 inches, it is frequently just as cost 
effective to provide a porch lift instead 
of a ramp.

The most common situation requiring a 
lift is a split level home.  It can often be 
accommodated from a back deck or in 
a garage.

  

Electrical
A lift requires a 20 amp separate electri-
cal circuit.

Concrete Pad 
A concrete pad is needed to support the 
lift.  The pad needs to be 4” thick and 3500 
psi concrete to meet most manufacturer’s 
specifications.  These specifications should 
be verified with the individual manufac-
turer.  The pad under the lift should be 
level.

Path 
A concrete path to the lift location is  fre-
quently  required when the lift is located 
off a deck or porch.

Railings 
Railings often need to be modified to allow 
for the top gate of the lift.

Wall 
There needs to be a flush wall between the 
deck and the lift so that a person’s hand 
or foot will not get caught when the lift is 
in operation.

Platform
Some porches require adding a platform 
on the porch to raise the existing porch up 
to the door sill level.

Purchasing
Lifts can be purchased from various manu-
facturers.  Dealers are listed in the yellow 
pages or can be found by calling the 
medical supply distributors in the area.

Maintenance                                             
Like any mechanical device, lifts do require 
regular maintenance.  Most manufacturers 
recommend a six month regular check up 
by a lift/elevator technician to check safety 
systems, fluids, and lubrication.  

Location
Lift placement is determined by several 
factors: path of travel, weather protec-
tion, and user preference. Lifts can be 
located off of decks, porches, in garages, 
or in carports. 

As with a ramp, weather exposure and 
drip lines need to be considered.

PORCH LIFTS

Site Preparation
The site usually needs some accommoda-
tion to allow for lift installation.  These may 
include:
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Lift Options
The  mechanical system of a lift is usually 
hydraulic or screw drive. Some units oper-
ate from a battery which is recharged au-
tomatically.  Other units operate directly 
from the electric power.   

Lifts come with standard features and also 
the choice of extra options.  Some of these 
options are listed here. 

Platform Size 
The size of the lift platform is determined by the size of the mobility aid of the user.    A 
larger platform may also be needed if another person will be accompanying the person 
with the disability on the lift. Typical platforms are 36” wide and 48”, 54”, or 60” long.

Entry/Exit Option 
Lifts come in a variety of entry/exit options to accommodate a number of situations.  
These are:

Straight Through 
This is the standard entry/exit option and is usually the most economical if the situ-
ation can be adapted for it.  It is also an easy situation to maneuver for the person 
with a disability.

90 Degree
This option is usually the choice in a tight situation where a straight through option 
will not work.  To allow better maneuverability a 42” wide upper gate and a longer 
platform can  be helpful. 

Straight In and Straight Out
This option is used most frequently in a shaft enclosure.  In this situation the door 
of the shaft needs to be flush with the inside shaft wall to prevent a person from 
catching a hand or foot during operation.  

	
Gates
Lifts usually come with a standard option top gate and a bottom ramp that folds up to 
act as a safety gate when the lift is in operation.   A gate can also be installed along 
with the bottom ramp platform if needed.  It is an extra option from most lift manufac-
turers.  

Battery Back-Up
Some hydraulic units come with a standard battery backup. In emergencies there needs 
to be a way to operate the lift if electrical power goes out.

Exterior Package
Some units come with the option of an exterior package for cold weather protection.  
This may include extra electrical coverings, heater elements,  and airline hydraulic fluid 
for a hydraulic unit. 

ACCESS INDUSTRIES INC.
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