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MOUNTAIN T.O.P. FIELD GUIDE 

Authored by Jay Koelbl, Scott Dorton, & Thomas Harness 

This field guide was created because of our dedication to increase the overall project quality 

here at Mountain T.O.P. We strive to always make sure that no matter what type of project we 

are doing that we put the needs and safety of the families we work with first. They are the 

reason that we do what we do and without them we wouldn’t have homes to fix and lives to 

change by us showing our Christian love.   

The field guide is not all inclusive, meaning that there are a hundred different methods and all 

can be correct, but we tried to choose methods that would be easily understood by any and all 

skill levels. Every project is different, even though you are building a 7x7 porch it could have 

huge differences from a standard 7x7 porch. Through this manual we have tried to give you the 

correct resources and skills to be able to succeed on any project. You will ultimately need to be 

able to adapt to things and think critically about what needs to happen in order to produce the 

best possible outcome for the families but also something that at the end of it all you are proud 

to say you helped build. 

Our foundational intent is for each camper to be able to go home with new skills that can be 

applied later in life if an opportunity presents itself. 

Here at Mountain T.O.P. we see feedback as a gift. Without it we wouldn’t be able to better our 

programs. We want to be able to provide you the campers with the best experience possible. 

So please feel free to email us with suggestions or feedback on what worked or what didn’t. 

 

 

 

Love, 

The Field Team 

Scott@mountain-top.org 

Thomas@mountain-top.org 

Cody@Mountain-top.org 
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1 LUMBER TYPES, DIMENSIONS, AND USES 

 

This week, you will encounter two main types of lumber: rough cut and pressure treated.  

Rough Cut or Sawmill Lumber is lumber that comes straight from the mill at which it was cut. It 

is usually nominal, meaning a 2x4” is actually 2 inches thick and 4 inches wide. These boards are 

often donated to us or sold at a great discount. Using the resource of local sawmills allows us to 

exercise our partnership model in the community. Some local residents prefer this lumber. 

Although it may not be as pretty as what you would buy at the store, it is generally much 

stronger because it is cut out of indigenous hardwood trees (Oak and Hickory) instead of pine 

from a managed forest that is grown quickly with a coarse, weak grain pattern. Pressure 

(Preservative) Treated Lumber is lumber that has undergone a treatment procedure that forces 

chemical preservatives into the wood through a process of vacuum and pressure. Because of 

the chemicals in the wood, we must use fasteners that have a protective coating to prevent 

corrosion and failure of the fastener.  

This lumber is also dimensional which means it has been planed down for a smooth finish. This 

process removes material from each side of the board creating a smaller dimension. Therefore, 

a 2x4” actually measures 1 ½” x 3 ½”.  

1.1 DIMENSIONS 
 

4x4 Post 

Every 4x4 post that we use is always pressure treated because it goes into the ground. In order 

to make sure it lasts and does not become damaged by water or insects, it needs to be treated. 

All 4x4’s are normally sunk in the ground and act as the four corners for 

porches and sheds. We also use 4x4’s on wheelchair ramps to transfer the 

load to the ground below. They also act as the outline for wheelchair 

ramps and are very sturdy so they make a great anchor point for hand rails to 

be attached to.  

 

 

Pressure Treated 

4x4 Post 
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Rough Cut 2x6 

Most of the framing material that we use will be rough cut 2x6. This material 

is normally straight from the saw mill and has never been finished. It will 

normally have a rough look to it. The size of rough cut 2x6’s is normally 2”x6” or 

larger. This type of framing material will be found on porches, shed floors, and 

wheelchair ramps. We always use them as joists for every project we do. They 

will also be used as girders under a porch as long as it has a roof.  

 

 

 

Pressure Treated 2x6 

Pressure treated 2x6’s are used in special occasions. This lumber has been finished (planed 

smooth) and treated to last against the elements. As you can see in the photo to the left, 

treated 2x6’s have a different dimension than rough cut. Treated 

2x6’s are 1 ½” x5 ½”. For the projects we do here on the mountain, 

we will use treated 2x6’s as girders under porches that do not have 

roofs and as girders on wheelchair ramps where 2x6 stringers pass 

between pairs of posts.   

 

 

 

 

 

 

Rough Cut 2x4 

Rough cut 2x4’s are just like rough cut 2x6’s they are a little larger than standard 

treated lumber and don’t have that smooth finish to them. Rough cut 2x4’s are 

normally 2”x4” or larger in size. The rough cut 2x4’s will be used for headers 

(beams) on porches and sheds. They will also be used for rafters on both porches 

and sheds.  

  

Rough Cut 2x6 

Pressure Treated 2x6 

Rough Cut 2x4 
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1x, Lathing, and Shed Wall 

1x, lathing, and shed wall are all the same style lumber, though how each of them is used and 

their sizes all differ greatly. 

1x is rough cut lumber that is about 1” thick and ranging in width and length. We try to make 

sure that we use this material for all of the decking we do on porches, shed floors, and ramps. 

We like to keep all our deck boards at least 1” thick for the strongest floor possible. This is the 

surface the home owners will walk over the most. Also as a safety concern for the people we 

work with, we want to have decking that is about the same thickness to reduce the risk of 

tripping hazards as they walk across it.  

Lathing or purlins are small pieces of lumber that range is size. A good dimension for a piece of 

lathing is lumber that is about 1” thick and about 4” in width. Lathing strips will go on top of the 

2x4 rafters used in porches and sheds. These strips of lumber will be what the metal is attached 

to.  

Shed wall is lumber that is greater than 6” in width and ranges from ¼”- ¾” in thickness. This 

lumber will normally be any length. We use this to close in our sheds since the walls of a shed 

provide no structural support. Therefore they do not need to be very thick. Their main purpose 

is to keep animals and weather from getting in the shed where families may have stored 

important items.  

 

 

 

 

Pressure Treated 2x12 

Pressure treated 2x12’s are similar to other treated lumber in the fact that they 

are not a true 2”x12” piece of wood. As illustrated to the left 

they are 

 1 ½”x11 ¼”. They only purpose a treated 2x12 serves for 

Mountain T.O.P. is building stringers for sets of stairs. We like 

this to be treated because the bottom step normally touches 

the ground. To keep the wood from rotting, it needs to be treated. For our 

steps we normally cut an 11” tread (run) with a 7” rise. This makes it easier for 

the home owner to move up and down their steps with ease.  

Pressure Treated 2x12 
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Crown up 

All boards have at least a slight bow in them.  Look down the edge of each board to establish 

where the curve or crown is.  When placing joists and rafters you want to be sure that they are 

crowning up.  The 

picture above is 

illustrating a crown 

up.  The boards you 

have will not be this 

bowed.  This is how 

they need to be 

installed so the 

weight on top forces them to be pushed down.  The picture below is illustrating a crown down 

board; all that you need to do is flip it over so it is crown up. Mark it with a pencil to show 

which edge is up. 

 

 

 

 

 

Frown down 

All boards have a grain pattern when you look at them.  You are able to see the grain by looking at either 

end of the board.  This applies to your decking boards.   When you look at the deck board it should be 

“frowning” at you and this is the way you should install the deck board (the picture above).  Doing this 

frown down method will allow water to shed off each deck board so water doesn’t sit and pool on the 

porch, causing rot and ultimately failure later on.  As the boards dry and weather, they will naturally 

start curving in the way of the grain pattern.  Always remember frowning is good and smiling is bad.  
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2 METAL ROOFING AND FLASHING 

 

 

5v Tin 

This style tin is the 

standard tin that we 

use for porch and shed 

roofs. 5v describes the 

number of peaks the tin 

has; two on each side and 

one in the middle. It is 

normally about 2’ wide and 

varies in length 8’, 10’, and 

12’. When installing this type of tin, use neoprene nails and nail through the peaks into the 

lathing strips below. We nail through the peaks so when water flows over the roof it doesn’t 

leak around the nail holes. Where the pieces of tin overlap, you will want to put a nail in the 

peak closest to the flat section of the previous piece of tin.   

 

 

 

 

 

Aluminum Flashing 

Flashing is used to help keep water from entering a home. Most 

times for us it is used on roofs. Anytime the tin on a porch roof is 

unable to go under the roof of the home, we will want use flashing 

to stop any water from dripping back towards the home. You nail 

the flashing down to the tin with neoprene nails. If the home you 

are working on has shingles, you put the flashing under the 

shingles. If it is a trailer roof, you will want to tuck it under the lip 

of the trailer. THINK LIKE WATER WHEN INSTALLING! 

  

5v Tin  

Aluminum Flashing Roll 
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3 FASTENER TYPES AND USES 

Fastener- A fastener is any type of nail, screw, or bolt that is used to keep something in place.  

d- The letter d in a nail size stands for penny. Penny refers to the length of the nail.  

There are several types of nails we use here at Mountain T.O.P.: all with a very specific purpose. 

In the next few pictures, there are three types of nails but of differing styles. You will possibly 

use many of these fasteners while working during this week. 

 

16d Galvanized Nails 

16 penny or 16d nails are the strongest nails 

we use here at Mountain T.O.P. The main 

purpose that the 16d nail serves is during the 

framing stages of a project. Any time we nail 

horizontally we want to make sure that 16d 

nails are used. 16d nails are normally 3 ¼” in 

length. 

As you see in the picture to the left, there are 

several types of 16d nails. All are acceptable to 

use. All three have either rings or spirals in 

them to make it harder for the nail to remove 

itself over time. We NEVER want to you use a 

smooth 16d nail for exterior framing.  

Also, all 16d nails should be galvanized. 

Galvanized means there is a coating on the nail 

to help protect against corrosion caused by all 

of the chemicals used in pressure treated 

lumber. You can tell if they are galvanized by 

the silver coating they have on them. 

 

 

 

16d Ring 

Shank Nails 
16d Spiral Shank Nails 
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8d Nails 

When you hold an 8d nail in your hand, you will be able to see 

that it is much smaller than the 16d nails we use for framing. 

8d nails are used for attaching decking on a porch and 

lathing/purlins on a roof. Any time you are nailing something 

in place vertically you will want to make sure that 8d nails are 

used. 8d nails are normally 2 ½” in length. 

Just as with 16d nails, there are many different types. We like 

to use ring shank or spiral shank nails. Since decking is 

normally an area that gets a lot of foot traffic, these nails help 

keep the deck boards in place and don't allow them to come 

loose.  

These nails should be galvanized as well just like the 16’s to 

help protect them from exposure to moisture or pressure 

treated lumber that may be used as joists. 

 

 

 

 

 

 

Neoprene Nail 

Neoprene Nails have one purpose here at Mountain 

T.O.P. They hold down the tin we put on the roofs of porches and sheds. 

They have a little rubber washer that, when nailed down tight, compresses 

to make a water-tight seal around the hole and beneath the nail head.  

  

8d Ring 

Shank Nails 
8d Spiral 

Shank Nails 

Neoprene Nail 
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Joist Hanger Nails 

Joist hanger nails are used when you are using either joist 

hangers or hurricane ties for rafters. They have a much 

greater shear strength than 8d nails. They are also shorter 

and will not come out the other side of the header or the 

rim joist.  

To help make sure you have the correct nail, they will have 

a number on top just like the one illustrated to the right 

When you use these nails for hurricane ties or joist hangers, 

you want to make sure that you fill every hole with one of 

these nails to help ensure that the hanger stays in place and has all of the strength it needs to 

hold whatever load it will carry. 

 

Carriage Bolt 

A carriage bolt will be ½” in diameter 

and about 6”-7” long. They will also 

come with a washer and nut. 

All of the carriage bolts we will use 

will be galvanized to help hold up 

against pressure treated lumber and 

will provide a much stronger 

connection than just normal nails. 

Carriage bolts will normally have a round head like the one above or have a hexagon shaped 

head. Under the head there is a square that, when the bolt is tightened down into the wood, 

stops the bolt from spinning around and helps keep it in place.  

Hurricane Tie 

Hurricane ties are used to help secure roof rafters to the 

headers. When installing, you always want to make sure 

these are installed on the inside of the headers. Installing 

on the inside of the headers creates a more uniform look 

for the roof. 

FILL EVERY NAIL HOLE WITH JOIST HANGER NAILS! 

  

Joist Hanger Nails 

Hurricane Tie 
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4x4 Post Anchor 

Post anchors are used to attach a post on top of 

concrete and should very rarely be used to secure a 

post to the surface of a deck. Use Tapcons to secure 

the anchor to the surface of the concrete, then 

screw through the anchor into the post to fasten it 

into place. 

 

 

 

 

Tapcon 

These types of screws are used to fasten wood elements to concrete 

elements. We always want to use hex head Tapcons when attaching wood 

to concrete.  

You will need to predrill holes in the concrete with a masonry bit before 

driving in the Tapcons. Always use a slightly smaller drill bit than the size of 

your Tapcon to ensure it has a tight hold in the concrete. 

 

Lag Screw 
 
A lag screw is similar to a carriage bolt, but it will not have a nut and the 
washer will be against the head of the screw. They, like carriage bolts, will 
be galvanized. 
 

You will need to pre-drill holes in the lumber with a wood bit before driving in the lag screw. 
(DO NOT PRE-DRILL FOR A LEDGER LOCK) 
 
Always use a slightly smaller drill bit than the size of your Lag Screw to ensure it has a tight hold 
in the wood. Lag screws should be tightened down with a socket wrench. 
 
If you are using a lag screw to add handrails or a roof to an existing porch, be ABSOLUTELY SURE 
that you are anchoring into the post below and not just the decking of the porch. Not ensuring 
this could cause a major safety hazard, in that the rails or roof will not be secure in the event of 
moderate winds.  

4”x4” post anchor 

Hex Head Tapcon 
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4 CONSTRUCTION TOOLS 

 

 

 

  

  

 
 

    

  
 

 

 
  

 

Carpenter Pencil Caulk Gun Chalk Line & Chalk Crow Bar 

Extension Chord Claw Hammer Extension Ladder Step Ladder 

Level Mattock Post Hole Digger Post Level 

Circular Saw Power Drill Cordless Drill Drill Bits 

Drill Bits (Spade) Reciprocating Saw Flat Bar  Hand Saw (Lumber) 
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Saw Horse Flat Shovel Spade Shovel Sounding Rod 

Pencil Point Bar Carpenter Square Speed Square Tape Measure 

Tin Snips Utility Knife Combination Wrench Sledge Hammer 
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5 CONCRETE AND PROPER POST ANCHORING 

Quikrete or Sakrete 

When anchoring posts in the ground we utilize these types of concrete mixtures. They are easy 

to use and give us the best results. They typically weigh 80lbs per bag and just need water 

added to them to create the mix.  

When we use concrete mixes like these, one 

bag will normally supply enough concrete for 

two post holes.  

Start off by digging your postholes in the proper 

location for the project; be sure that you dig 

deeper than the frost line (In Tennessee 14”). 

We want to make sure the hole goes under the 

frost line so as the ground shrinks and expands 

with cold temperatures the concrete doesn’t 

crack and ultimately fail because it has been 

weakened.  

The proper way to mix bags of concrete like this 

is to empty the whole bag in to a 5 gallon 

bucket or wheelbarrow. Once the entire bag has been emptied into a container you will need to 

add 6 pints (2.8L) of clean water. This amount of water is for an 80lbs bag. Mix the water into 

the concrete with a shovel, rake, or hoe until it is a stiff moldable consistency. Make sure that 

all of the mix is wet, do not leave any dry. To make it easier to ensure all of the mix is wet you 

can a little of the mix in at a time while mixing in the water and then keep adding more until all 

of the bag has been emptied.  

Once the whole bag has been mixed you are ready to pour the concrete into the holes around 

your 4x4. As you are pouring the concrete in the hole have someone continuously checking the 

post so that it stays plumb. Once the hole has been filled with concrete you will need to take 

some dirt and pack it down around the top of your hole. Be sure to mound it so it helps shed 

water away from the post and keep it from rotting away.  
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Post Anchoring 

There are a few situations where you would use a post anchor.  If you are at solid bedrock or 

there is a concrete slab directly where a post needs to be.  Then you would need a post anchor.  

To use a post anchor locate where your post is going to land.  Double check your placement.  

The most common type of post anchor is pictured above on section 3 (fasteners).  Check the 

size of the concrete anchor bolt.  Use a concrete drill bit that is the same width as your concrete 

anchor bolt.  It is critical that your drill hole is deep enough for the whole bolt to fit inside.  

Place your post bracket over the previously drilled hole.  Place your bolt inside the hole through 

the bracket; you may need to tap it in with a hammer to help it slide in.  Tighten the nut down.  

Once the anchor is in place, level out the post and attach post to anchor with spiral shank 8d 

galvanized nails.    Fill up all the nail holes in the anchor.   
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6 DEVELOPING YOUR PLAN OF ACTION 

It is very important that you, as a team, begin with the end in mind each day. In planning 

together, you ensure that everyone starts off on the same page. Communication is vital in any 

endeavor, but it is especially important in your Youth Renewal Group. Having a team vision that 

can be clearly expressed to the ministry coordinator better enables them to help you reach 

your goals for the week. 

When you arrive at the job site each day, let the family know you're there. Take the time to 

talk with them, see how they're doing, and pray together before you start the work day. 

In your field guide, turn to the project type that you are doing that day. Sit down as a group 

and talk about a plan that works best for you and how to get it done. While sitting come up 

with different tasks that need to happen in order to complete the project. Once you have tasks 

identified you can start figuring out who would like to do each task. Keep in mind that it is in 

your best interest to switch to different tasks throughout the day so everyone gets a chance to 

try everything. As you start to finish the different tasks proudly cross it off so that you can see 

everything that still needs to be finished for that day. Remember part of completing any project is taking 

the time to make sure that all four needs are met all through the day.  
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7 BUILDING A PORCH 

Safety Coordinator things to watch for: 

Safety glasses being worn 

Ladders secure, sturdy, and being held 

Name tags tucked or removed 

Hair pulled back 

Boards with nails are laid down so nails are in the ground 

Tools are being used for intended purpose 

Watch for boards overhead that are not fastened down 

Extension cords are not in or near water 

Water, sewage, or gas lines under the ground 

 

IMPORTANT: 

After introductions with the family and you pray to start the work day, sort out all of the types 
of lumber to be sure you have everything you need to start the project. Sort it out so all 4x4’s, 
2x6’s, 2x4’s, and 1x are all in their own piles. If unsure of the type of lumber flip back to the 
“Lumber Types, Dimensions, and Uses” section to help you out. This will help to make sure you 
use the proper wood for each section of the project.  
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Porch Layout 

Start the layout of your 

porch by cutting 2x6’s 

so you can create the 

outer band of the porch. 

Cut a total for four 

boards, two boards to 7’ 

and two at 6’8”. Once 

you have the four 

boards cut create the 

box, square it and keep 

it on the ground. Make 

sure it is positioned 

evenly in front of the 

door. To square the 

band, measure the 

diagonals and check 

that they are even. Only 

fasten together using one 16d nail as it will need to come apart for easier installation later.  

 

 

Post Location 

Now that you have your band joists 

square you can see where the four 

posts need to be. The picture to 

the right shows the locations. 

Make a mark on the ground for 

each location, you can mark the 

ground by taking the posthole 

digger and removing some of the 

dirt and grass or you can use spray 

paint if you have some in your van 

buckets. Now that you have made 

marks for each location move the 

band out of the way and start 

digging. 
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Digging Postholes 

As you dig your holes remember that 

the post holes need to be dug so 

that they are 16” deep. We go 16” 

deep so the bottom of the post is 

anchored under the frost line. This 

depth will help to keep the post 

from moving during changes in 

ground temperature.  

Sometimes going 16” deep is 

unattainable because you hit 

bedrock before that. Check to make 

sure it is bedrock and not just a big 

rock under the ground. If it is 

bedrock you can stop there. Since 

bedrock will not move this is a great 

spot for the post to be anchored to.  

 

Start Framing 

With the back posts in the ground take one of the 2x6’s that you cut earlier for the outer band 

joist. You want to make sure that you grab one that is 6’8” long. Using this 2x6 you will mark 

where it needs to go on the back posts. Measure down 1 ½” from the bottom of the door. 

Make sure you put a level on the joist, level it and make a mark on each 4x4 so you know what 

height the joist will need to fastened at.   

After you have marked the posts at the height that the back 2x6 needs to be, remove the posts 

and lay them on the ground so you can attach the 2x6 to it. Again the length of this 2x6 is 6’8”. 

Attach using galvanized 16d nails. After the 2x6 is attached you can place these posts back in 

the holes. You should now have something that resembles the picture above. 
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Install Beam & Finish Outer Band 

If you are building a porch without a roof you will want to use a pressure treated 2x6, if your 

porch is going to have a roof you can use a rough cut 2x6. You are now going to create and 

install a beam that is going to support the weight of the porch better. Whether you are using a 

pressure treated 2x6 or rough cut the measurements will be the same.  

Measure and cut two beams at 7’ in length. In order to install these beams what you will do is 

place it under the band joist that is against the house. Make sure the end of the beam going 

towards the house is flush with the 2x6 band joist already in place. As you work towards the 

front of the porch level the beam while also checking to make sure the front and back posts are 

both plumb. Brace the posts as needed. Once you have the beam and both post plumb you can 

attach the beam to the posts using 16d nails in a square pattern, leaving the middle of the 

square nail free so a carriage bolt can be put in later. After you have one side done you can 

move to the other side of the porch and do the same thing as you install that beam. 

Now that you have both beams fastened to the posts you can start to finish the rest of the 

outer band joists. Place the front band joist on top of the beams you just installed. This front 

section is the other 6’8” 2x6; nail it to the post using 16d nails, in a square pattern. Next you 

can take the other two 7’ 2x6’s and fasten them to the sides of the porch using 16d nails again 

fastening them to the posts in a square pattern.  

You now have completed the outer band joists and beam section of framing. Your porch should 

look like the picture below. You are now ready for concrete; refer to section 5 on concrete. 
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Carriage bolt Installation 

You will now 

need to install 

four carriage 

bolts into all four 

corners of the 

porch. You will 

go through the 

post into the 

beam that you 

have fastened 

into place. 

Start by using a 

5/8” drill bit. 

Make sure you 

center the 

carriage bolt on 

the 4x4 like the 

bottom picture 

has it.      

Once you have 

your hole drilled 

through the post 

and 2x6 put the 

carriage bolt 

through the hole 

so the smooth 

head side is on 

the outside of 

the post like the 

pictures show. 

Once the carriage bolt comes through the other side you will need to put a washer on followed 

by a nut. Tighten it down until the smooth head side of the bolt is pulled into the 4x4. 

Tightening it down like this will help hold the bolt in place since it has a square shoulder that 

will countersink into the wood. 
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Install Common Joists 

You are now ready to start installing the rest of your framing on the porch. You will need to 

install all of the common joists. These joists will be measured and cut to 6’8” and will run 

parallel to the home. You will want to space the joists on 16 ¾” on center.  

You will want to mark both the beams and the outer band joist where the other joists will be 

installed. This will help to make sure they are put in the correct place as well as help ensure 

they are spaced correctly 

Start your spacing at the front of the porch working towards the home. The reason we have you 

do the spacing like this is, the door to the house will have the most traffic and running the joists 

on 16 ¾” spacing will leave one space a little shorter and we want that space at the door. This 

will just help to sturdy up that section of porch for the home owner. Fasten using 16d nails, 

three in a vertical line. 

Once you have installed all of the common joists your porch should now look like the picture 

below. 
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Post for Stair Handrails 

If the porch you are building is going to have stairs you will need to follow this step, if the porch is not 

going to have stairs you can skip this step and move onto Decking a Porch. 

 

The placement of this post is 

going to depend on where 

the home owner’s driveway 

is located whether that’s to 

the right or left of the porch. 

If their driveway is straight 

out front ask them what side 

they would like the steps to 

be on so you can figure out 

the location for this post. 

In order to install this post 

correctly you will need to cut 

a post so that it is 48”. This 

post is going to be placed 3’ 

from the inside of the post 

closest to the home. It needs to be 48” so that when installed correctly the bottom of the post will be 

flush with the bottom of the 2x6 beam. 

 

Once you have the post 

flush with the beam you 

can nail it in place using 

16d nails in a square 

pattern. 

Once it has been fastened 

you will want to take your 

5/8” drill bit and drill 

through the 2x6 band joist 

and into the post so you 

can use a carriage bolt to 

fasten the post in place. 

Should look like picture to 

the right. 
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Decking a Porch 

Before you start 

running decking on 

your porch, you will 

want to sort out 

lumber that is 

similar in thickness 

and width. This will 

help give a level 

surface for the 

homeowner.  

Deck boards should 

be 1” or thicker, this 

will provide a sturdy 

deck.  

In order to deck the 

porch properly you will run full length boards across the porch. The deck boards will run 

perpendicular to the house. You will need to notch around the posts. In order to fasten the 

deck boards down to the joists you will use 8d nails. You should put 2 nails through the deck 

boards into the joists. As you move from one side of the porch snug your boards up tightly 

against themselves. As the boards dry they will shrink in size and create gaps between the 

boards that will help shed water off the porch. DO NOT butt the boards directly against the 

house. Leave a ¼” to ½” gap.  

** When decking the porch if you end up running short on lumber you may have to stagger the 

decking to make the lumber go further. To do this you will end the decking in the middle of a 

joist and then start you next piece from there, be sure to offset your decking seams from run to 

run.**  

 

The porch is now complete. If you are adding hand rails or stairs, turn to those sections in the 

field guide and keep building. 
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8 PORCH ROOF 

Safety Coordinator things to watch for: 

Safety glasses being worn 

Ladders are secure, sturdy, and being held 

Name tags tucked or removed 

Hair pulled back 

Boards with nails are laid down so nails are in the ground or pull nails out.  

Tools are being used for intended purpose 

Watch for boards overhead that are not secured 

Extension cords are not in or near water 

Electrical lines entering house at the roof line 

IMPORTANT: 

After introductions with the family and praying to start the work day, sort the lumber pile to be 

sure you have everything you need to start the project. Separate the 4x4’s, 2x4’s, lathing, and 

tin into their own piles.  If you are unsure of the types of lumber, flip back to the “Lumber 

Types, Dimension, and Uses” section of this manual.  You may also want to refer to “Metal 

Roofing and Flashing”, along with “Fastener Types and Uses”.   This will help ensure you are 

using the proper material for your project. 
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Headers (beams)  

When beginning the roof, use a 4ft level to check that each of the 4x4 posts is plumb (perfectly 

vertical). The next step is locating the placement of the header boards (2x4’s).  The header that 

is closest to the house will be attached first. There are a few things to keep in mind when 

locating the top header: There has to be enough space under the header for the door to swing 

freely. There also must be enough 

space between the top of the header 

and the roof line to fit all the porch 

roof structure. Ideally you want the 

roof to finish as close to the underside 

of the house roofing as possible. This 

could be a gutter, a drip edge, or the 

roofing itself (metal or shingles). We 

want to make sure that water sheds 

from the house roof onto the porch 

roof without going uphill at any point. 

The minimum distance needed in the 

space between the top of the door 

and the bottom of the house roof 

overhang is 9 ½”. Without this 

clearance, the traditional porch roof 

design will not work. 

There will be an additional 5 

½” added height to the top 

your header when the porch 

roof is completely built (2x4 

rafter, 1x lathing and ½” tin).  

Set up a step ladder on the 

deck to access the tops of the 

posts. Measure down 5 ½”-6” 

from the underside of the 

roof line and make a mark on 

the 4x4 post with your pencil.  

This will locate the top of the 

back header. Measure the 

outer dimension of the posts 

at the point the header will be attached. Add a 2” overhang on each side to support the outer 

rafters. This will determine the length of the header: Outer measurement + 4” = Header length 

(ideally 7’ long). Place the top of the header board at your marks on the post closest to the 

house.  With the 2” overhang set, attach one end of the header with a 16d nail. Place a 4ft level 
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on top of your header and move the other end of the header up or down until it is level. Trace 

the bottom of the header at that point. Remove the level and secure the free end with another 

16d nail then finish nailing the header: 3 nails at each end.  

When finding the location for the front header, you first need to measure the height of the 

back header.  Measure from the top of the porch deck to the bottom of the back header you 

just installed. Subtract 6 inches from that measurement to find the height of the front header 

and make a mark on the post at that point. Use the formula (outside post measurement + 4”) 

to determine the header length. Cut and attach it to the outside of the post using the same 

leveling method and nailing pattern as the back header. Before moving onto the next step, do a 

double check of the door clearance to save time in the long run. Grab a 2x4 and lay it on top of 

both of the headers right above the door.  Swing the door open and shut a few times to make 

sure door swings free.  Once you are sure the door can open, grab a 2x4, lathing, and tin, stack 

all three on top of your header to ensure that the sheet of tin will tuck under the roof lip.  Once 

you are happy with both situations you can precede onto the next step.  

Rafters and Cutting Posts 

To locate your rafters, set the outside rafters first.  Each rafter will be cut from a 2x4, and it will 

need to be 7’10”.  Rest the rafter on top of both headers and trace the top of the rafter on the 

post. Remove the rafter and cut the posts along this line. Use a handsaw for this cut unless 

someone is comfortable using a circular or reciprocating saw.  

You are now ready to attach the two outer rafters. After laying them on top of the headers, the 

rafters should be pushed up against the 

outside wall of the house. Outer rafters will 

be attached directly to the outsides of the 

posts with three 16d nails into each post. 

With the outer rafters in place, measure 20 

½” from the outside edge of each header 

and make a mark on the top of header. This 

mark locates the edge of your next rafter. 

Make sure you start your measurements 

from the same side of each header. (I.e. if 

you measured from the right side on the 

back header, measure from the right side 

on the front header) Continue making 

marks every 20 ½” along the header. The last 20 ½” measurement should end at the inside 

edge of the last (outer) rafter you already installed.  

Attach the 3 center rafters using hurricane ties with joist hanger nails into the back and front 

headers.  Fill each nail hole on the hurricane tie with a joist hanger nail.  Once the rafters are 

installed, check once more that the door can swing free.      
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Lathing 

Begin by identifying 

where your lathing 

will be installed.  To 

do this, place the 

front and back 

pieces of lathing on 

first. Both of these 

lathing boards will 

be flush with the 

ends of the rafters 

on both the front 

and back of the 

roof. The lathing 

boards will be cut to 

7’10” long. The back 

lathing board 

should be tight 

against the siding on the house. Attach the lathing boards using two 8d nails into each rafter. 

Measure in 22 ¾” inch increments from the center of the outer lathing boards and make a mark 

with your pencil.  This mark will locate the center of your next lathing boards.   
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Tin 

It is important when installing your roofing to think like water. The tin comes in 2ft by 8ft 

sheets. You will need 4 sheets to cover the porch roof. The sheets will be placed in an 

overlapping pattern: Each new 

sheet will overlap the previous 

one (see illustration below). 

Each sheet of tin also has a 

small lip on one edge. When 

installing the first piece, make 

sure this lip is toward the 

center of the roof so it lies 

underneath the second sheet. 

This lip supplies support and 

creates a water tight seal 

between the overlapping 

sections of tin. Push the tin 

tight up against the house to 

prevent water from leaking between the house and the porch roof. The tin should overhang the 

lathing on each side of the porch by 1”. This is so water will not damage the lathing boards. Use 

neoprene nails through ridges of the tin to secure it to the lathing.  *Use your hammer to make 

a small dent where you want the nail to go. This will make starting the nails much easier. 

Where two sheets of tin overlap, be sure to only use one nail on that ridge to go through both 

sheets.  Use a neoprene nail at every point a ridge covers a piece of lathing.  If there are any 

holes in the tin due to missed nails or bent nails, be sure to use some silicone or tar to fill it over 

once the roof is finished.   
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9 FLASHING 

Safety Coordinator things to watch for: 

Safety glasses being worn 

Sharp edges gloves being worn (leather gloves preferably)  

Ladders secure, sturdy, and being held 

Boards with nails are laid down so nails are in the ground or nails pulled out.  

Tools are being used for intended purpose 

Watch for boards overhead that are not fastened down 

Extension cords are not in or near water 

Structural integrity of roofs 

Only step in the flats where there are nail heads so you are on the lathing.  

 
IMPORTANT:  
After introductions with 
the family and you pray to 
start the work day, begin 
checking your materials.  
You should have a roll of 
flashing, neoprene nails 
and some tar.  Make sure 
there are enough 
materials to do the 
section of the roof you are 
working on.  Now ideally, 
the porch roof should be 
built so no flashing is 
needed.  There are 
situations in which we will 
need to use flashing. The 
reason we flash a roof is 
to prevent water from 
running between the existing roof and the new porch roof.  Without the flashing, people 
leaving their home will get wet when walking onto the porch.  It also causes the porch to decay 
a lot faster.     
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The first step is to 
assess the section of 
roof on which there 
is a gap.  Measure 
the width of your 
porch roof and add 
2” and cut a piece of 
flashing with tin snips 
to desired length. 1” 
overhang on either 
side of roof.  Place 
the piece of flashing 
up into desired 
position.  The 
flashing metal isn’t 
thick and allows you 
to make bends.  
Crease a 90 degree 
bend so that the 

flashing sits up flush with the side of the house. If the metal isn’t staying when you bend it take 
the piece down and bend it over the edge of a spare 2x4 to get a nice tight bend. 
 
Once your flashing metal 
has a good enough bend to 
it and fits into place just like 
the drawing above begin 
attaching your nails.  You 
will first need to attach the 
flashing onto the house 
using neoprene nails.  Nail 
straight through the metal 
into the side of the house.  
Use a neoprene nails every 
16”-24” (hit wall studs if 
possible). 
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  After the flashing is 
attached onto the house 
and underneath the roof 
lip, pull up other side of 
the flashing and begin 
spreading tar 
underneath where it will 
end on the porch roof.  
Once the tar is down 
begin nailing the flashing 
to the tin.  Nail the 
flashing to the ridges of 
the tin, otherwise the 
flashing will buckle or 
bend.  Be sure when 
you’re nailing into the tin 
that the nail hits a piece 
of lathing underneath. 

Put a nail through at each ridge.  When you’re finished securing the flashing down, check for 
any holes or gaps and fill them with tar.  The last thing that needs to happen is to take a trowel 
and on the edge 
of the flashing, 
where it ends on 
the tin, seal that 
space with tar, be 
sure to make it 
look as clean and 
tidy as tar can 
look. 
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10 STEPS 

Safety Coordinator things to watch for: 

Safety glasses being worn 

Name tags tucked or removed 

Hair pulled back 

Tools are being used for intended purpose 

Extension cords are not in or near water 

Water, sewage, or gas lines under the ground 

**All drawings in this section are borrowed from www.CarolinaCrossConnection.org** 

 

IMPORTANT: 

After introductions with the family and you pray to start the work day, sort out all of the types 

of lumber to be sure you have everything you need to start the project. Sort it out so all 4x4’s, 

2x12’s, 2x4’s, and 1x are all in their own piles. If unsure of the type of lumber flip back to the 

“Lumber Types, Dimensions, and Uses” section to help you out. This will help to make sure you 

use the p  roper wood for each section of the project. 
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Rise & Run of Mt. T.O.P. Stringers 

The typical rise and run of Mountain T.O.P. 

stringers are predetermined. We have a set 

number that we feel works best for the 

families we work with. The typical rise of our 

stingers is going to be 7”, while the typical 

run is going to be 11”.  Remember that rise 

is always vertical, while run is always 

horizontal. The picture shows the rise & run 

and how they are on the 2x12. The stringers 

may also be referred to as dragon backs. 

Doin' a Little Figurin' 

To determine what the exact rise of each step, as well as the lumber required, a little math is 

required.   

FIRST, determine the height from the ground to the top of the porch framing ("A" in the picture 

below).  Don't measure from the decking, as this takes into account the ~1" decking that is 

going to be your stair tread.  From there, take that measurement and divide by the number of 

steps given to you by your field team.  This will give you your actual rise, which should be 

somewhere between 6-1/2" & 7-1/4".  If this is different than the typical 7", use it! Remember, 

a quarter of an inch over 6 steps makes a big difference.  Also, take into account on who is 

actually going to be using this set of steps.  If there are small children or elderly folks, a smaller 

step rise would be better; just be sure you have enough material before you start cutting. 

SECONDLY, to determine how long of a 2x12 you need, we'll use the Pythagorean Theorem!  

Get excited. 𝑎2 + 𝑏2 = 𝑐2.  "a" will be the total rise of all of your steps.  "b" will be the total run 

all of your steps.  In the picture below, 35" will be "a" & 55" will be "b".
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Stair Layout 

The number of stairs you have will all depend on the height of the porch you are working on. 

You will be given the number of stairs before you even get to the worksite. 

When we build steps we use pressure treated 2x12’s since a lot of the time the bottom of the 

stringer will be touching the dirt. This will help prevent the stairs from rotting out and protect 

the wood from insects.  

***IMPORTANT**** If you are using the numbers on the outside of the square, then use them 

all the way down. If you use the inside numbers continue to use those for the whole stringer. 

Switching between inside and outside numbers will greatly change your stairs if you do not use 

the same numbers for the whole thing. To start laying out your stairs you will need to use a 

carpenter square and a pencil.  

Start on the edge 1” down from the end of the board like the picture below. 
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Stair Layout Continued 

You will need to slide the square down the edge of 2x12 making new triangles. The start of a 

new triangle will be the last point of the previous triangle. Remember to use the same side of 

the square all the way down. After you have drawn some triangles down the edge of the 2x12, 

you should have something that resembles the picture below. 

 

 

Next you will need to go to the first 7” mark and last 11” mark and create a 90° angle and 

create the lines that are being shown. 

 

Once you have those lines the 2x12 should look something like this: 
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The last mark that you will have to make is the bottom of the last stair. In order to do this you 

will follow the picture below.  

Cutting Out The Stairs 

Before you start cutting this should be what your stairs look like (below).  

You are now ready to cut out the triangles. 

 

After all of the X’s have been cut off of the stringer, you will need to make a notch under the 

top step so that it sits on top of a 2x2 ledger. It should look like this. 

 

 

“X’s” represent wood 

the will be cut off. 
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Installing Stair Stingers 

In order to install the stairs correctly, there are a few things to do first. 

You will need to take a piece of 2x6 that is at least 30” long and rip it into a 2”x2” ledger. You 

will have a piece that should be about the size of a 2x4 left over. Keep this because you will 

need to use it later. 

The ledger board will need to be 24” long. To get the ledger board in the right place you will 

measure 8” from the corner of the outer 2x6 closest to the home. The ledger board will start at 

this location and 

should resemble the 

picture below. 

Make sure that it is 

on the side where 

the post has been 

installed in the 

middle of the porch.   

Fasten the 2x2 

ledger board using 

16d nails, making 

sure to PREDRILL 

the holes first so the 

ledger doesn’t split. 

 

Once the ledger 

board is installed 

you will take one of 

the stingers you 

have created; this 

one will be the one 

closest to the home. 

Next you will need 

to take the leftover 

2x4 from when you 

ripped the 2x6 for 

the ledger board. 

Cut the 2x4 down 

to 21” in length, 

and nail through 

the stringer into the end of the 2x4, using 16d nails. (Above picture) 



[45] 
 

Next you will need to place the other stringer on the edge of ledger and nail from the outside of 

the stringer into the end of 2x4. Once you have done this you will need to nail the 2x4 to the 

2x6 band using 16d nails to secure the stringers into place.  

You will want to put a level on the treads to make sure they are level. As you start to put treads 

on the stringers, you will want to make sure that you put a tape measure on the bottom step to 

make sure it stays 24” from outside edge to outside edge.  

 

 

The last step is to put the treads on the stairs. (Continued on next page.) 
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Adding Stair Treads 

Now you are ready to add the treads to the stairs. The stair treads will need to be 39 ½” long. 

The treads will need to be pushed towards the house so that the gap between the house and 

the edge of the tread is no more than 2”. This will help keep injuries from happening if 

someone decides to walk on that side of the stairs. When you go to put the treads on you will 

nail through the treads into the stingers using 8d nails. Most times you will have to use two 

pieces of lumber to get close to 12”, so 1” will hang over each step as shown below. 

 

 

Now the steps are complete you will now start building the handrail for the side of the steps. 

Refer to the next section, section 11 Rails. 
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11 RAILS 

Safety Coordinator things to watch for: 
 
Safety glasses being worn 

Ladders secure, sturdy, and being held 

Name tags tucked or removed 

Hair pulled back 

Boards with nails are laid down so nails are in the ground 

Tools are being used for intended purpose 

Watch for boards overhead that are not fastened down 

Extension cords are not in or near water 

Water, sewage, or gas lines under the ground 

 

IMPORTANT: 
After introductions with the family and you pray to start the work day, sort out all types of 
lumber to be sure you have everything you need to start the project. Sort it out so all 4x4’s, 
2x6’s, 2x4’s, and 1x are all in their own piles. If unsure of the type of lumber flip back to the 
“Lumber Types, Dimensions, and Uses” section to help you out. This will help to make sure you 
use the proper wood for each section of the project.  
 

Rail Notch 
 
The first step in 
building rails is 
creating the supports 
that the rails will sit 
on.  Take a 2x4 and 
cut it to 35”.  Then 
make a notch that is 
2”x4” on one end of 
the 2x4 so another 
2x4 can sit on edge. 
Each post will need 
one of the notched 
2x4’s.  Use six 16d 
nails total to attach to 
post.  Use two at the 
top, two at the 
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bottom, and two in 
the middle.   
Cut a 2x4 into a piece 
that is 6’1” long and 
place it inside the 
notch. You will have 
two at this length. On 
the side where the 
stairs are coming 
down you will need 
to cut a piece that is 
2’9 ½”.  Use two 16d 
nails to attach that 
board into the notch.  
More nails will go 
into the board on the 

next step to hold it.   
 
The last part of your railing 
will be the cap.  Use 1x to 
make your cap.  The 1x will 
be cut to 6’1”.  The cap next 
to the side with stairs will be 
3’3”.  The cap will sit flush in 
between both sides of the 
posts, except on the shorter 
rail side near the stairs.  It 
will hang 2” over the edge of 
the post.  You will need to 
sink two 8d nails on each 
end directly next to the post.   
 

 
You will also need to put five 
more 8d nails through the rail 
cap into the 2x4 that is sitting in 
the notch.   
 
To finish out your railings you 
will need to install a 2x4 down 
the stairs. It will be installed on 
the side that is away from the 
home. 
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The first thing you will need to do is sink a post.  It will be directly next to and squared up to the 
treads furthest away from the home.  The size of your post will vary on every set of stairs.  The 
post will need to be at least 16” in the ground and extend up 3’ from the top of the last step.   
To find how long the post needs to be, measure your distance from the top of your last step to 
the ground and add 36” (for the height of the rail) and 16” (for the depth of the hole).  Use a 
whole bag of quikcrete for the post.  Measure and cut a 2x4 to fit and attach to the post on 
your porch and the post on the ground. Attach the 2x4 on edge with the top edge being flush 
with the post on the deck and the bottom edge being flush with post at the bottom of the steps. 
Use three 16d nails at both points of contact.  To finish off the rails, use sandpaper and sand 
down all rails.   
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12 SHEDS 

Safety Coordinator things to watch for: 

Safety glasses being worn 

Ladders secure, sturdy, and being held 

Name tags tucked or removed 

Hair pulled back 

Boards with nails are laid down so nails are in the ground 

Tools are being used for intended purpose 

Watch for boards overhead that are not fastened down 

Extension cords are not in or near water 

Water, sewage, or gas lines under the ground 

 

IMPORTANT: 

After introductions with the family and you pray to start the work day, sort out all of the types 

of lumber to be sure you have everything you need to start the project. Sort it out so all 4x4’s, 

2x6’s, 2x4’s, 1x, and shed wall are all in their own piles. If you are unsure of the type of lumber, 

flip back to the “Lumber Types, Dimensions, and Uses” section to help you out. This will help to 

make sure you use the proper wood for each section of the project. Also double check with the 

home owner on the location of where the shed will be. 
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Shed Layout 

Start out by laying out 

the outer band joists for 

the shed. You will want 

the outer dimensions to 

be 6’x6’. You will cut 2 

outer joists to 6’ and 2 

that will be 5’8”. 

You should nail these 

together using 16d nails. 

Be sure that you have 

the smaller joists 

between the longer ones 

so it gives you the right 

length. Use three nails to 

attach joists together 

creating a vertical line. 

**Make sure you measure the diagonals to make sure its square and be sure you have a 90° in 

the corners. A carpenter’s square or speed square is handy to make this happen.** 

**If your shed isn’t going to have neither a floor, nor a door you will only need 

to have 3 joists** 

Post Location 

Now that you have your band joists 

square you are ready to find your 

post location. If you look at the 

picture on the right  you can see 

that posts will go in each corner of 

the box you have created. 

You will need to make a mark on 

the grass or dirt where the post will 

go. To do this you can use the 

posthole digger and remove some 

dirt and grass or use spray paint if 

you have some in the van bucket.  

Now that you have your locations identified, move the band joists out of the way and start 

digging. 
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Digging Postholes 

As you dig, remember that the post holes need to be dug so that they are 16” deep. We go 16” 

deep so the bottom of the post is anchored below the frost line. This depth will help to keep 

the post from moving during 

changes in ground 

temperature.  

Sometimes going 16” deep is 

unattainable because you hit 

bedrock before that. Check to 

make sure it is bedrock and 

not just a big rock under the 

ground. Use a sounding rod or 

mattock to break up rock and 

never a posthole digger. If it 

breaks up, it’s just a rock; if 

not, you’ve hit bedrock and 

can stop digging. Since 

bedrock will not move, this is a great spot for the post to be resting. 

Once you have the post holes at 16”, you are ready to put the band in place and drop the posts 

in the holes. Make sure you put band on the ground first and then put the posts in. 

Installing Band and common Joists 

Now that you 

have the band and 

posts in place you 

will need to raise 

the band a 1” off 

the ground. 

As you start to 

attach the band 

you will need to 

make sure all posts are plumb, while also checking that the floor is level. 

Use 16d nails to nail through the 2x6’s into the sides of the post. Make sure you put nails in 

both ends of the 2x6’s where they touch the posts. Use four nails making a square to attach it 

to the post.  

**Once the posts are plumb and band is attached you are ready for concrete. 

Refer to section 5 on proper concrete methods.** 
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Next, you will want to start 

installing and fastening your 

common joists inside of your 

band. 

There will be three common 

joists as illustrated in the 

picture. These joists will need 

to be 5’8”. You will space 

these on center at 17 ½”.  

Fasten in place using 16d nail, 

three nails in each end 

creating a vertical line. 

 

Headers 

 

First, you will install the front header which is where the door will eventually be located. To get 

this header in the correct location, you will have to measure from the top of the 2x6 band joist 

up 7’ on the post and make a mark. This is where the bottom of the 2x4 header will be located. 

You can do the same thing on the other post. Nail one end of the header to the post, put a level 

on the header and attach the other end. To fasten use 16d nails to fasten it to the post and 

make a square using four nails 

The Back header should be 6” lower than the front header. Move to the back side of the shed 

and again measure from the top of the band joist up 6’6” and make a mark. That’s the bottom 

of the back header. Fasten it in place using the same method as before.  
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2x4 Banding 

Now you will start putting a 

2x4 band around the 

middle of the posts, this 

will give you something for 

the shed wall to fasten to.  

Start with the back of the 

shed first and then work 

around to the sides 

finishing in the front. 

Find the middle distance 

between the bottom of the 

2x6 band and the top of 

the 2x4 header. This is where the band will need to fastened to. The 2x4 here will be flush with the posts 

on both ends so it can be wrapped by the 2x4 on the sides.  Use 16d nails to attach and create a square 

pattern using four nails.  

After the middle band is installed on the back you can now do the two sides leading to the front. They 

will be at the same height as the back 2x4 band just like the picture above shows. Again use 16d nails 

and create the square pattern using four nails. 

Door Spacing 

The door spacing is 3’. In order to place this 

2x4 shown in the picture to the left in 

correct place you need to measure 3’ from 

the inside of the post and make a mark. This 

mark is where the edge of the 2x4 will be 

located.  

The 2x4 will need to be flush with both the 

bottom of the 2x6 band and top of the 2x4 

header. It should be about 7’10”.  

Fasten it in place using 16d nails and create 

the square pattern using four nails.  

**If you shed has no floors but will have a 

door you can skip this step and move on to 

installing your rafters.** 
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2x4 Band Continued 

To finish out the 2x4 band 

that goes all the way around 

the shed you will need to cut 

a piece that will go from the 

side band to the 2x4 running 

from the bottom of the band 

to the top of the header. Use 

16d nails again in the square 

pattern. 

Next, you will need to cut a 

2x4 that will be fastened to 

the outside of the front 

corner post. (See figure to 

left) This 2x4 should be from the top of the 2x6 band and the bottom of the 2x4 header. It should be 

about 7’. 

Decking  

You can now start running the decking on the floor of the shed. 

You will need to notch the 1x to fit it around the posts and 2x4. Once you have that piece cut 

you can run full lengths of 1x for the floor and cut it off once it’s all fastened down. Start at one 

side working to the other side.  

Fasten 1x using 8d nails by putting two nails through the 1x at each common joist and band 

joists. 

Should look 

similar to this 

picture. 
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Rafters 

The 2x4 rafters for a shed 

should extend 10” past both 

the front and back headers. 

** Make sure no one is 

working directly below 

unsecured rafters in the next 

steps. ** 

Start by resting the outside 

rafter on top of both headers 

and trace the top of the 

rafter on the post, remove 

the rafter and cut the posts 

along this line. Use a hand saw unless someone is comfortable using a circular saw or 

reciprocating saw.  Be sure to do this to both sides of the shed. Fasten the rafters to the post 

using three 16d nails creating a triangle pattern. 

 

Rafter Spacing 

There will be a total 

of four rafters for 

the shed. Each will 

need to be the same 

length; this length is 

7’8”. 

To space these 

rafters properly, you 

will need to pull the 

tape measure from 

the outside edge of 

the outside rafter to 

24” down the front 

header and make a mark. This marks the edge of the next rafter. Make sure you measure from 

the same side on the back header. Once you have this place marked you can go to the other 

side of the shed and measure over 24” to mark the place of the other middle rafter, again 

making sure to measure and mark the back rafter the same way. 
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Hurricane Ties 

 

You will need to use hurricane ties to fasten the rafters to the headers. Be sure that when you 

install these ties that you fill every hole with a nail. You will install these on the inside of each 

header so they are only visible from inside of the shed. Use joist hanger nails when fastening. 

 

Shed Wall 

When you are installing shed walls, stagger if need be. Try to only stagger on the back. You 

should be able to run full lengths of lumber up the sides. You will do the back, two sides, and 

part of the front, leaving the door open.  

On the sides make sure that the shed wall ends flush with the top of the 2x4 rafters. On the 

front and back the shed wall will need to end flush with the top of the headers. Every side 

should always be flush with the bottom of the band joists.  

You will also have to install a strip of shed wall on the post where the door will be hinged. This 

will help make a continuous 

flush surface on the front of 

the shed. 
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Building a Door & Installation 

When building the door for the shed you 

will create a Z frame design that will be on 

the inside of the shed. This design will 

help hold the door together, and also help 

make is stronger when it’s in place.  

The door will need to be 3’ wide and be 

flush with the bottom of the 2x6 band, as 

well as flush with the top of 2x4 header.  

Make sure that when you build the Z frame that the two horizontal pieces are going to be 

between the bottom of the 2x4 header and top 

of the deck. Use 8d nails to fasten the door 

together. 

 

To install the door on the shed you will need to 

make sure that at the bottom of the door you 

have a point of the Z frame just like the picture 

to the right shows. This distributes the weight to 

the hinge and the post.  

When the door is in place the Z frame should 

really look like an S.  

 

 

 

To fasten the door into 

place you will use two 

hinges. You will need to 

fasten the hinges to the 

horizontal parts of the Z 

frame so the weight of the 

door is held correctly. Fill 

every hole with screws if possible. If not, use 16d nails, but make sure the point of the nail is 
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bent down if sticking out. Use a 2x4 block as shown above as a latch to keep the door shut. Use 

a 16d nail to attach to the 2x4 inside of the shed. 

Double Door for sheds with no floor 

Sheds that have no floors will have a double door installed. We do this so in the case of a 

lawnmower or four-wheeler being stored in the shed, the homeowner can pull it in and out, 

while being able to lock it up for safe keeping.  

To create the door you will make two doors exactly as the previous page describes too. You will 

need to make sure that at the bottom of each door there is a point of the Z frame. Like stated 

earlier this distributes the weight to the hinge and the post.  

In order to fasten the doors to the shed you 

will need to cut four blocks out of scrap 2x4. 

Cut the blocks to 6”. After these blocks are in 

place just like the picture shows you can then 

fasten the door in place using the door hinges.   
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Lathing 

You will be putting five pieces of lathing down for 

the tin to be nailed into.  

The lathing should be spaced 23” on center, and 

should be flush with the front and back ends of 

the rafters.  

Fasten the lathing down using 8d nails, nailing 

through the lathing into the rafters. 

The lathing should be about 4” wide and hangs 

over both sides of the shed by 10”. 

 

Installing Tin 

It is important when installing your roofing to think like water. The tin comes in 2ft by 8ft sheets. 

You will need four sheets to cover the shed roof. The sheets will be placed in an overlapping 

pattern, with each new sheet overlapping the 

previous one. Each sheet of tin also has a small lip 

on one edge. When installing the first piece, 

make sure this lip is toward the center of the roof 

so it lies underneath the second sheet. This lip 

creates a water tight seal between the 

overlapping sections of tin. The tin should 

overhang the lathing on each side of the shed by 

2”. It should also overhang each end of the rafters 

by 2”. 

 This is so water will not damage the lathing 

boards. Use neoprene nails through ridges of the 

tin to secure it to the lathing.  *Use your hammer 

to make a small dent where you want the nail to 

go. This will make starting the nails much easier.  

Where two sheets of tin overlap, be sure to only 

use one nail on that ridge to go through both 

sheets.  Use a neoprene nail at every point a ridge 

covers a piece of lathing.  If there are any holes in 

the tin due to missed nails or bent nails, be sure to 

use some silicone or tar to fill it over once the roof  

      is finished.   
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13 WHEEL CHAIR RAMP 

*These instructions are written under the assumption that the ramp is being attached to and built from 

a Mountain T.O.P. porch. Every ramp is different, and will have its own set of specifications. These 

concepts, along with the drawing and notes you get from your Ministry Coordinator, should allow you to 

adapt your ramp to the needs of a particular family and situation. Refer to the different section headings 

(i.e. “Setting Beams” or “Squaring the First Section”) to find information you will need to complete your 

custom ramp.  

We will tackle the ramp one section at a time. Square up the first four posts, begin framing, and then 

move to second section of ramp or platform. This assembly line approach should keep everybody busy 

and ensure the greatest chance that you will finish the ramp in the time allotted.  

The length of your 2x6 stringers will determine how far the ramp will fall in that given section of ramp. 8’ 

boards = 8” of fall. Remember the ratio of 1” fall per 1’ of run.  

Begin by removing the last couple deck boards on the porch to expose the rim joist - This is where you 

will add a post to set the width of the ramp. 

Cut a 4x4 to 48” so that the post measures 36” above the rim joist. 

 

 

Set a 2x6x10’ on your sawhorses. Cut a piece 36” long. Use a chalk line to mark a 2” strip along the 

board. Cut along this line to create a 2x2x36” ledger board. Save the remaining 2x4 piece of board you 

have left over to be used as blocking later. The remaining length of 2x6 will be cut in half to be used as 

beams under the stringers. 
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Create a template out of 2x6 for the first stringer that you can trace on the other two stringer boards to 

create three identical boards. Use a framing square to set the angle cut that will allow the stringer to 

meet flush against the rim joist of the porch. This is called a “plumb cut” because when the stringer is 

set at the desired slope, the butt joint against the rim will be vertical to create stronger and prettier joint. 

Use the ledger board to finish creating the pattern for the first three stringers. Set the end of the ledger 

on the bottom of the stringer where it will be once the stringer is installed (see drawing). Trace the 

ledger on the face of the stringer, and cut along the lines to create the notch that will allow the stringer 

to rest on the ledger board. 
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The ledger can now be attached to the outside of and flush with the bottom of the rim joist. This is the 

framing that the stringers for the ramp will rest on.  
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Set the second row of posts: 

With the first stringer resting on the ledger, place a framing square on the rim of the porch and swing 

the other end of the stringer left or right until it is touching the other side of the framing square; thereby 

making it perfectly square to the porch. 

 

Simultaneously, have someone holding a post at the far end of the stringer. Adjust the post until the end 

of the stringer is centered on the inside of the post and the post is plumb both ways. This process will 

take some time and patience. With the stringer square to the porch and the post plumb at the end of 

the stringer, mark the post location on the ground to locate your post hole.  
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Repeat this process for the adjacent post. This should locate the post holes while also roughly squaring 

up this section of ramp. Check this by holding the posts plumb and measuring diagonally from the inside 

corners of the posts on the porch to the inside corners of the posts you’re holding. The measurements 

should be the same. If they are within 1-2”, you can dig your post holes. You will be able to move the 

posts enough to square them to the porch.  

 

With the posts in the holes, plumbed up and square to the porch, you are ready to locate and attach 

your first stringer. You will use blocking where the stringers meet the porch to provide a better nailing 

surface and to eliminate lateral movement (rolling) of the stringers. Start by cutting a 5 ½” piece of 2x4. 

You should use the scrap 2x4 remaining from ripping the ledger board. Attach this piece flush with the 
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top of the rim joist and touching the top corner of the ledger board. It should be located in this position 

to hold the stringer vertical and flush with the edge of the ledger.  

 

Attach the stringer to the block. You can also toe-nail into the rim joist of the porch. No matter the 

method you choose, you should pre-drill and limit the number of nails you use to prevent the end of the 

stringer from splitting. 

Use an uncut 2x6x8 to locate where the stringer needs to be attached on the second set of posts. 

  

Rest the 2x6 on the rim of the porch, directly above the stringer location, and bring it up to level. Use 

your pencil to trace along the bottom of this 2x6. Measure down 8” from this mark to locate the top of 
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the 2x6 stringer. Place the top of the stringer on that mark with the end of the board at the center of the 

post. Attach it to the post using 3-16d nails (pre-drill the nail holes).  

Take the piece of 2x6 you have left over from cutting out your ledger board. Cut this board in half. You 

will need two lengths as close to 43” as possible. Make sure they are equal in length. These will be the 

beams that carry the load of the ramp. With the first stringer nailed to the post, you have a reference to 

set the height of the next two stringers. Push one end of the 2x6 beam tight against the bottom of the 

stringer you just attached. With a level on top of the beam, raise the other end of the beam until it is 

level. Drive one 16d nail through each end of the beam, into the post, to tack the beam into place. You 

now have the height of the other two stringers set.  

Attach a 2x4 block to the porch.  

The block in the picture is 15”, based on 2 inch thick dimensional lumber. Your block may have to be a 

little longer or shorter depending on the size of your framing. The goal of the block is to set the center of 
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the middle stringer so it is 18” from either end of the ledger board. With this block in place, you can pre-

drill holes in the stringer and nail it into the block.  

 

Attach a second block, after the center stringer is in place, as a nailer for the last stringer. Make sure 

that the last stringer finishes flush with the outside of the ledger board.  

*Set the stringers in place. The stringers on either side will be flush with the end of the ledger board. 

Center the third stringer. If you’re using 2” thick boards, the space on either side of the center stringer 

should be 15”. If it is different, make sure both spaces are equal. Take the 36” 2x4 you have left over and 

cut two pieces that will fit tightly in the spaces between the stringers.  

Set the second beam: Use a square, pushed up flush against the bottom of the existing stringer, to trace 

a line that represents the slope the stringer is set at. This is the line that represents the bottom of the 
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next stringer. Because of the slope of the next stringer, it will rest on the outside edge of the second 

beam. Therefore, you need to measure down 3/16” from the line you just traced to locate the top of the 

second beam. This will ensure that, when the second stringer is laid in place, it will rest on the beam and 

follow the exact same slope and plane as the first stringer.  

Set the top of the beam at the mark you just created. Bring the other end of the beam up to level and 

tack it in place using one 16d nail at each end.  

It is now time to bolt the beams to the post to create one solid framing unit that will transfer any load 

on the ramp through the posts and into the ground. Use a ½” drill bit to drill a hole through the beams 

and the center of the post on each side of the ramp. Use a hammer to drive a carriage bolt through the 

hole until the threads are exposed on the other side. Install a washer on the thread side of the bolt and 

finger-tighten the nut. Finish tightening the nut using a combination wrench, adjustable wrench, or 

socket wrench. Tighten the bolt enough that the washer and head of the bolt begin to bury into the 

surface of the wood.  

You are now ready to finish framing the bottom section of the ramp. Measure and cut three 2x6s to the 

required length to finish your ramp. In the case of this model, the first section was 8’ long and the ramp 

is to be a total of 15’ long. Therefore, the bottom section should be 7’ long.  

Using the 2x6 stringers you just cut, rest one end on the beam and the other end on the ground at the 

termination of the ramp. Looking up the ramp, use your eye to set the board in line with the first 

stringer that is already in place. Do this on both sides of the ramp, and you will have nearly found the 

location of the bottom posts.  

Using the same method as you did for the first posts, set the bottom posts 3ft. apart on the outsides, 

and at the end, of the stringers. Hold them plumb and find the diagonal measurement between the 

bottom posts and the previous set of posts. Make minor adjustments to the bottom posts until the 

diagonal measurements are exactly the same. Also make sure you have maintained a 3’ clearance 

between the bottom posts. You have now squared up the bottom section of ramp. Double check that 

the entire structure is square by measuring diagonals from the bottom posts back to the porch. When 

those measurements are the same on both sides, you are ready to dig your last holes! 
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You will need to dig post holes, but you will also have to dig out enough to make room for the stringers 

and the beam that support them. You will at least have to dig down 12” under the entire ramp at the 

bottom to allow yourself room to work on the framing. This picture will give you an idea of how much 

you will need to dig out – everything below the grass line. 
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It is now time to set the last beam. You will only need one beam at the bottom (on the inside of the 

posts) because you are only supporting one set of stringers. You can either use the same method as 

earlier; make a mark on the last posts that are level with the previous beam and measure down from 

there 7”. (1” for every foot of distance between posts) to locate the top of the stringer. You could also 

stretch a string from the top of the ramp (where it meets the porch) to your last set of posts. As long as 

the string rests lightly on top of the first stringer, it will transfer the line for the top of the bottom 

stringers.  

 

You can now concrete your posts in the ground. If needed refer back to “Concrete and Proper Post 

Anchoring” section on the proper way to mix concrete. 
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You are now ready to install the deck boards.  

Deckboards 

You are now ready to install the deck boards 

Replace the decking on the porch that you removed. 
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Handrails 

The last phase of your ramp project is the handrails. Begin by creating two supports to anchor the top of 

the railing. 

 

Use 16d nails to secure the railing supports to each of the top posts.  

Mark a line on the second posts parallel to the ramp surface and at the same height as the upper railing 

support. Measure up from the ramp deck 30” on the two inner corners of the post as shown below. You 
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then need to measure over 2” on each side face of the post. Then make a vertical mark to the top of the 

post to fully mark the block of wood that needs to be removed from the post. What you are creating is a 

“shoulder” in the post that will support the handrail. You can make the face cut using a circular saw with 

the blade depth set to 2”. The vertical cut can be started with a circular saw but will need to be finished 

with a hand saw or a reciprocating saw. Your finished post should look like this: 

 

You are now ready to install the first handrail. Cut the rail (if needed) so that it stops in the middle of the 

post. The second section of rail will butt up to this one.  

 

Use the same method as above to notch out the bottom post. Continue the rail and let it extend past 

the end of the ramp. 
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Repeat the process to match the railing on the other side of the ramp.  

 

 

 

Bumpers 

The finishing touch of ramp is installing the bumpers. This will ensure the wheelchair never runs off the 

edge of the ramp. Continue these bumpers up the entirety of the ramp and around any landings.  
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14 PAINTING 

Safety Coordinator things to watch out for: 

Ladders are secure, sturdy, and being held 

Paint spills or drops on floor 

Paint cans/tools left unattended on top of ladders 

Wasps nest and other critter dwellings 

Poisonous plants 

Unsafe electrical outlets/switches near painting surface 

Safety goggles while painting overhead 

 

 
 
 
IMPORTANT: 
After introductions with the family and you pray to start the work day, take an inventory of 

your supplies.  Ask yourselves these questions… 

 Are my ladders tall enough to reach the highest surface? 

 Will paint roller extenders be needed? 

 Will my painters tape be enough? 

 Do I have enough brushes and rollers? 

 Is my paint the right color and amount? 

 Are there any surfaces that can’t get paint on them and if so do I have sufficient drop 

cloths?  



[80] 
 

Paint Tools: 

 
  

  

 

 

  

Paint 

Scraper 

Painters 

Tape 

Step Ladder 

Paint Roller 

PAINT BRUSH 

Roller Pad 
Paint Tray 

Drop Cloth 
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The first step to begin painting is surveying your site, get 

familiar with it.  Have someone immediately start stirring up 

the can or cans of paint.  If you do not have a paint stick to 

mix the paint, find a sturdy branch or pipe instead.  The paint 

should be a consistent texture and color throughout.   

 

While one person is stirring the rest can be setting up the 

area in which you will be painting.  There are a few steps to 

setting up your site.  Cleaning the surface free of dust and 

debris, along with putting up painters’ tape is very 

important.  This allows you to paint right up to any surface 

that does not need to be painted, for example, windows, 

doors, adjacent walls, and ceilings.  To apply painters’ tape, 

take your roll of tape and grab about 6 inches worth. While 

keeping it attached to the roll place the edge of the tape 

on the surface that does not need paint. The tape will be 

right next to the surface that is being painted but will 

protect the other surface from drips or wild 

strokes. Take your finger and smooth the tape 

along the whole surface. Do not leave any ridges or 

bubbles along the whole run of the tape.   

 

Once the painters’ tape is up you can set out your 

drop cloths.  Unfold the cloths and spread out evenly across the floor or over furniture.  

Depending on size of the room you may need to use some tape to secure the cloth down.   
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Before pouring paint, be sure you give it a quick mix each time.  This ensures that the color 

stays consistent throughout.  The paint tray does not need to be filled full with each pour.  This 

is a precaution taken just in case of spills while moving the tray around the room. 

 

When you start painting, begin at the sections you used painters’ tape on.  When painting those 

sections use a paint brush and not a roller.  To use a brush dip the brush into the paint only 

getting the bristles wet.  Wipe the brush on the inside of the paint can or tray to remove excess 

paint to ensure it doesn’t drip.  Outline the painters’ tape with a paintbrushes length by using 

even full strokes, rotating the brush every couple of strokes.  Once the paint begins to leave an 

uneven line or splotches, dip the brush back into the paint.  Outlining the painters’ tape will 

save you time when you begin using rollers. 

 

Once all the painters’ tape/edges are bordered begin using your rollers.  Slide the paint pad 

over the roller.  Run the paint roller through the tray into the pool of paint.  Drag it over the 

ridges near the 

front of tray a few 

good times to take 

off any excess paint.  

Whichever way you 

decide run your 

roller be consistent, 

whether it is right to 

left or vice versa.  

Follow the pattern 

on the picture 

above.  Once the 

surface is completed look at the wall in different lights to be sure there are not any spots 

missed.  Peel off painters’ tape while paint is still wet, it should come off with ease. 
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Cleaning up the site is important as well.  Be sure to wash out all brushes, trays, rollers, pads, 

poles, and buckets.  All of the paint needs to be off of every tool.  If the paint is having a rough 

time coming off, use mineral spirits or paint thinner to dissolve it.  Fold up your drop cloths 

towards the middle keeping all of the wet paint inside the folds. 

 

TIPS: 

 Strain used paint through a mesh paint strainer to remove lumps. Five-gallon size 
strainers are available at paint stores.  

 Keep a wet rag in your pocket and pick lumps off the wall as you go.  

 To minimize shedding, wrap the new roller cover with masking tape and peel it off to 
remove loose fibers. Repeat this a few times. You can also use a lighter to lightly burn 
off any "Fuzzies" that you see.  

 If you have to finish painting later the same day or next, you can wrap the roller covered 
in paint in a plastic bag or aluminum foil. Also it’s good to put it in the fridge. It will stay 
fresh and you can get right back to painting. 

 High-quality wool covers tend to become matted down if you apply too much pressure 
while painting. Rolling demands a light touch. No matter what roller cover you’re using, 
always let the paint do the work. Keep the roller cover loaded with paint and use only 
enough pressure to release and spread the paint. Pushing on the roller to squeeze out 
the last drop of paint will only cause problems. Start with a large "V" or "W" and fill in 
between. Smooth out the paint with up and down motions. Look at it in a minute or two 
to make certain there are no runs. 

 If you notice roller marks (vertical paint lines) flip the roller in the other direction and re-
roll it (within 10 minutes for latex).  

 Cover the bucket with a damp cloth when you’re not using it.  

 If partially dried paint is chipping off the paint tray liner, take it out and clean it. 
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15 YARDWORK 

 

Safety Coordinator things to watch out for: 

Ladders are secure, sturdy, and being held 

Poisonous plants 

Dangerous animals/insects and their nests 

Using tools for intended purpose 

Extension cords are not near water 

YRG is staying hydrated 

Falling or near falling limbs/trees 

Quicksand/sink holes 

Location of septic tanks or sewer lines 

 

 
 
IMPORTANT: 
After introductions with the family and you pray to start the work day, take an inventory of 

your supplies.  Ask yourselves these questions… 

 Do I know exactly what I am working on? 

 What is my goal at the end of the day? 

 Do I have all the tools I need to complete my job? 

 Do I need ladders to reach any limbs? 

 Where are the flowers/branches/bushes that cannot be touched? 

 Do I have gasoline, oil, and string for my weed eater? 
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Common Yardwork Tools: 

 

  

 

  

  

 

Hand Pruners - used to trim 

branches no more than a 

thumbs width. 

Hedge Clippers - used to 

shape up shrubs /bushes 

/branches no more than a 

pencil’s width. 

Hoe - used to stir up dirt, 

turn weeds, and help dig 

trenches. 

Lawn Mower - used to cut a 

large area of grass no taller 

than mid shin length. 

Mattock -used to break up 

rocks/roots and help dig 

trenches. 

Pruning Shears -used to cut 

branches/limbs no bigger 

than a wrist’s. width. 

Gravel Rake - used to rake 

rocks, heavily weeded areas, 

thicker sticks and to smooth 

out the ground. 

Leaf Rake - used to rake 

leaves, small sticks. Can 

use around areas where 

other plants can’t be 

disturbed. 

 

Weedeater/String Trimmer 

- used to cut grass and 

weeds, no thicker than a 

pencil’s width. 
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Yardwork Tips: 

The most important thing about yard work is knowing exactly what needs to be done for each 

individual family.  There is any number of different techniques/tools to do yard work jobs, so 

having a clear picture of the end result is helpful.  Know where yard trash goes, whether it is in 

a burn pile or in garbage bags.  We do not want to make the yard look worse than when we got 

there.  Typically when doing yard work there are a few different task to be done and folks might 

be spread out a little.  If at any point during the project you feel as if you don’t have a place to 

work, picking up trash/sticks/debris on the ground and putting it in the trash is helpful (just be 

sure that what your picking up is actually trash).  Don’t be afraid to ask questions of the family 

or your staff member.   

 

 

Bow Saw - used to cut 

branches thicker than your 

wrist. 

Flat Shovel - used to 

scoop loose dirt, dig nice 

straight lines and edges. 

Spade Shovel - used to dig a 

general hole, better than a 

flat shovel at getting dirt 

loose. 

Axe - used to chop down 

trees, cut roots and split.  

Hatchet - used for cutting 

where precision is 

involved. 

Swing Blade - used for 

cutting large areas of 

brush/weeds and grass no 

thicker than a finger’s 

width. 
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Common Poisonous Plants 

 

 

 

 

Poison Ivy 

Nettles 
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Common Poisonous Plants (continued) 

 

 

Poison Hemlock 

Poison Oak 

Poison Sumac 
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Weedeater: 

The most important first step in using a powered string trimmer is to become familiar with the 
controls, safety features and verify that guards and attachments are properly secured. String 
trimmers are powered either by gasoline engines or electric motors. 
- Gas engines are either four-cycle (larger with more power) or two-cycle (smaller and easier to 
handle).  
- Electric-powered string trimmers can be corded (requires an extension cord) or cordless 
(battery powered). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Stop switch Trigger 

Choke 

Pull String 

Primer Button 

Gas Tank 
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Safety: 

- The monofilament line (string) on a string trimmer is capable of throwing objects, so 
make sure the safety guards are in place and everyone stands back when the 
trimmer is running.  

- Be especially sure that children and pets aren’t near the work area. 
Also, keep the line from making contact with concrete, asphalt, rocks or utility lines, 
such as landscape lighting wires.  

- Be careful operating a trimmer around plastic lawn sprinkler heads or vent pipes 
that can be damaged. Also be careful when using near trailers with underpinning 
made of vinyl. 

- For safe operation of a powered string trimmer, wear closed-toed shoes, long 
sleeves, long pants, gloves, ear protection and safety glasses. 

 
Operation: 
 
Step 1- To start a gas-powered string trimmer, slowly pump the primer bulb (5-10x) to feed fuel 
to the carburetor. 
 
Step 2- Turn on the choke usually all the way to the top. 
 
Step 3- Place the trimmer head on the ground, hold the throttle and pull on the starter rope to 
start. (Some models have an ON button and starter). 
If the engine doesn’t start within three to five tries, let it rest for 30 seconds, then pull the rope 
again.  
 
Step 4- Once the trimmer is running, adjust the choke to the run position, which is generally at 
the bottom.  Some chokes may be finicky and need some adjusting to get them running right. 
 
Step 5-Pick up the unit with your right hand near the throttle and your left hand on the assist 
handle. Hold the throttle for about 30 to 60 seconds to let the engine warm up. Unless your left 
hand is your dominate hand, then alternate your grip. 
 
Step 6- When cutting, keep the power unit at waist level with the string parallel to the ground. 
 
Step 7- To figure out which way you need to work the trimmer over the ground you need to 
find out which way the string spins. It will either be from right to left or left to right. This will 
depend on which way the trimmer head spins. Most heads spin clockwise, meaning you would 
work from right to left. Slowly move the trimmer from side to side or in and out of the cutting 
area, allowing the tip of the line to do the cutting. 
Don’t force the trimmer to make heavy cuts as they can overload the engine. Thick tall (over 8 
inches) grass should be cut in smaller increments to avoid premature line wear. 



[92] 
 

 
Step 8- Keep moving along the lawn edge, cutting to the lawn height. Watch ahead to where 
the trimmer will cut next to make sure it doesn’t cut decorative plants or other yard objects. 
 
Step 9- Periodically check the length of the string.  Some trimmers have spools with an 
automatic line feed that uses centrifugal force to advance the line.  Other trimmers release 
additional line when the trimmer spool is tapped on the ground or bumped. (The attachment 
shield will cut off the excess.) 
 
Step 10- Some trimmers can be used as an edger to cut sharp edges around beds or curbs. Turn 
off the unit, rotate the head (or handles on some units) and use it as a lawn edger.  
 
Step 11- When the trimming job is finished, release the throttle and let the engine idle for a few 
seconds. Then press and hold the OFF or STOP control switch until the unit completely stops. 

Step 12- Let the trimmer cool down before storing. To clean the machine, use a brush to 
remove clippings and debris. Don't spray the unit with water or other cleaners as they may 
damage it.  

Changing The String 

No string trimmer seems to be the same when changing out the string.  There are some general 
concepts that can help you out.   

1. Some knobs come loose by turning clockwise, others turn counterclockwise, if 

you’re having trouble removing it, try the other direction.  If it is being stubborn, 

channel locks or vice grips can be of some assistance.  Once the knob is removed 

there is generally a noticeable spool to which the string is wound up on.  Take out all 

of the old string.   

Knob 
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2. Cut a length of string between 2 and 3 feet long, depending on the size of the spool. If you 

cut the string longer than needed, you can cut off the extra string after it’s been wound. 

Locate the small hole or hole located at the center of the spool; string covers the 

hole when the spool is full. Push about 1/2-inch of one end of the string in the hole, 

so the hole holds the string in place while you load the spool. If your weed eater 

uses two strings, the spool should have two sections separated by a divider, with a 

hole in each section. Wind one piece of string at a time in two-string weed eaters.  

 

3. Wind the string onto the spool, following the direction of the arrow marked on the 

spool. Wind the string onto the spool from side to side before overlapping to begin a 

second layer, so the string doesn't tangle when in use. Repeat with the second string 

on the opposite side of the spool, if applicable. Leave about 6 inches of string 

unwound at the end. 

Hole 
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4. Clip the end of the string in the notch located on the edge of the spool. Weed eaters 

with two strings have two notches on opposite sides of the spool. The notches hold 

the string in place so it doesn't unwind while you replace the spool.  

 

5. Place the spool back in the hub inside the trimmer head. Release the loose length of 

string from the notches in the spool. Feed the loose ends through the eyelets -- 

usually called a line exit hole -- in the trimmer head. Repeat with the second string, if 

applicable. 

6. Screw the retaining ring back onto the trimmer head or snap it back in place, if 

applicable. Wiggle the retaining ring to ensure a secure fit, so it doesn't fly off when 

you power on the weed eater. 

Gas & Oil Mixing 

A gas powered string trimmer needs to have a little bit of oil mixed with gas, only on two 
stroke engines.  On a two stroke engine the mixture needs to be a 40 (gas) to 1 (oil).  That ratio 
comes out to be about 3.2 oz for every gallon of gasoline.  If you have to mix it in the gas tank 
just pour a splash and fill up the tank.   

Notch 
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16 APPENDIX A: CONSTRUCTION TERMS WITH DEFINITIONS 

Aluminum Roof Coating - Energy saving roof coating that combines a shiny reflective surface with a 
thick protective coating to seal hairline cracks and pinholes. Best protective coating for flat and metal 
roofs, barns, garages and mobile homes. 

Balusters/Spindles – Vertical members that connect the top of a handrail to the bottom rail or 
joist. Used to prevent small children from falling off a deck or ramp. Should be spaced no more 
than 5 ¼” on center. 

Batten Strip – Thin vertical strip that covers the joint between two siding boards to make a 
weather tight seal. May be used on sheds used to store clothing or furniture.  

Beam/Girder – Structural member that runs on edge, perpendicular to and underneath floor 
joists used to transfer load vertically through the post (foundation) into the ground.  

Blocking – Small wood pieces to prevent lateral movement of framing members. Also used to 
provide a nailing surface for different types of paneling.  

Board Feet – A unit of volume used to measure lumber; equal to 1” thick x 12” wide x 12” long.  

Brace – Any type of framing lumber, installed laterally against existing framing, to strengthen 
floor, wall, or roof structures.  

Bridging – Wood or metal bracing installed mid-span between joists or rafters to increase 
stiffness of the whole system and prevent twisting of the individual framing members.   

Building Codes – Ordinances put in place to establish minimum regulations to, and help 
standardize, building practices; ultimately to provide safe and lasting structures.  

Building Paper – A rolled paper covering used when working inside a home to protect the 
flooring underneath.  

Butt Joint – The joint created when two building materials meet end-to-end without 
overlapping. 

Caulking – A flexible material used to seal a gap between two building materials.  

Chalk Line – A line, used for alignment purposes, created by snapping a string that has been 
embedded with colored chalk.   

Concrete – A building material created with a mixture of sand, aggregate (gravel), and cement 
as a bonding agent.  

Concrete Block/Cinder Block/CMU – A hollow brick of concrete sized 8”h x 8”w x 16” long.  

Conduit – A pipe attached to the exterior of a building, made of metal or gray plastic; through 
which an electrical wire is run. Used to protect electrical wires from the elements.  

Crawl Space – A space below the living area of a house accessed through an opening in the 
foundation. This space allows access to the floor structure of the house.  

Cupping – Warping that causes the edges of a deck board to curl upward, creating a holding 
area for water that will rot the board.  
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Drip Edge – A piece of metal or vinyl trim used along the edges of a shingle roof to support the 
overhanging shingles and divert water away from the roof decking.  

Drywall/Gypsum Board/Sheetrock/Plasterboard - A basic interior finishing panel consisting of 

compressed gypsum faced with heavy paper on both sides. 

Eaves – The horizontal exterior edge of a roof overhang.  

Elastomeric Roof Coating – A tough, highly flexible, rubberized roof coating that reflects the sun's 
heat and UV rays. This helps to cool roof surfaces and reduce interior temperatures. 

Face Nail – To install nails into the horizontal face of a structural member such as a header or 
beam (girder).  

Fascia – A horizontal board attached to the ends of rafters along the eaves and on the face of 
the barge/fly rafter. The fascia acts as roof trim for aesthetic purposes and is the mounting 
structure for gutters.  

Flashing – A length of thin, formable sheet metal used to bridge the gap and shed water from a 
higher roof pitch to a lower one, such as a porch roof.  

Flush - even or level with the adjoining surface; forming the same plane. 

Fly Rafter “Barge Rafter” – The outer rafter on the gable ends of a structure.  

Form – Temporary structure built to direct and contain concrete during pouring and hardening.  

Foundation – The supporting portion of a structure that is in direct contact with, and transfers 
the entire load of the structure to, the ground.  

Framing – Lumber used as essential members of a structure to transfer load to the foundation. 
Examples include joists, rafters, studs, and beams.  

Frost Line – The depth at which the earth will freeze and swell. It is critical to get the foundation 
of a structure below this line.  

Gable – The triangular area on the end walls of a home underneath the fly (barge) rafters.  

Grade – Ground level. Also the ratio of the vertical distance between two points on a slope to 
the horizontal distance between them; an inclination.  

Header – A laminated beam that spans above the opening of a window or door to carry the 
weight of the roof and/or wall above. At MTOP, the beams at the front and back of a porch roof 
are often called headers, even though that is technically incorrect.  

Hurricane Tie – A connector that provides continuous structural load transfer path from the 
roof to the foundation. Its purpose is to keep the roof from lifting off in times of high wind.  

Joist (Common and Band) – Framing, made of 2 inch lumber, that supports the floor above and 
to which decking is attached. The joists will rest on top of the beam to transfer load to the 
foundation and into ground. 

Joist Hanger – A structural connecter that provides a ledge for individual joists (when a beam 
isn’t possible) and increases the load capacity at the end of the joist.   
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Knot – Portion of a limb or branch that appears in the finished piece of lumber. A knot is 
notoriously dense and difficult to drive a nail through. Avoid nailing in these areas if possible. 

Landing – A platform at the top of, or joining, two sections of steps or ramp to provide a break 
and resting spot for the individual using them.  

Lath – Thin strips of wood, installed perpendicular to roof framing, used to attach metal roofing. 
Also called lathing and purlins.  

Level – A line or structure that is true horizontally. Also a tool used to determine level.  

Load - The overall force to which a structure is subjected in supporting a weight or mass or in resisting 
externally applied forces. Two types of load we are concerned with are dead (the intrinsic weight of the 
structure) and live (produced by the use and occupancy of a structure).  

Nailer – A scrap piece of lumber attached to the side of a framing member to provide a nailing 
surface.  

O C “On Center” – The spacing between pieces of framing (joists, rafters, studs) measured from 
the center of one member to the center of the next.  

OSB – “Oriented Strand Board”: A cost effective alternative to plywood. Comes in 4x8’ sheets 
and is often used for roof decking and house sheathing. Not intended for exterior applications 
without a weather-resistant barrier. Also called chip board, wafer board, or flake board.  

Overhang – The part of a roof that extends beyond the wall or floor beneath it.  

Penny (Nails) – Originally referred to the price per hundred nails; the larger the nail, the higher 
the price per hundred. The “d” is an abbreviation for denarius; a Roman coin similar to a penny. 

Pilot Hole – A small hole, created with a power drill and drill bit, used to guide a nail or screw 
and prevent splitting of deck boards. This is the best way to make driving nails easier.  

Pitch – The ratio of a roof’s vertical height (measured from the bottom of the ceiling joist to the 
peak of the ridge) to the horizontal width of each roof pitch (one half the total roof span). 

Plumb – A framing member that is perfectly vertical on every side; perpendicular to a level line.  

Plumb Bob – A weight attached to a string that uses gravity to locate a point plumb with 
(directly below) the anchor point of the string.  

Plywood – A building material, usually in 4x8’ sheets, consisting of multiple thin plies of wood 
glued and pressed together to create the desired thickness. Can be pressure treated for 
exterior applications.  

Post – A vertical framing member usually used to carry a beam and transfer load to the ground. 
The posts you use will always be 4x4” and pressure treated to protect the wood from moisture 
and insects.  

Pressure Treated Wood – Boards that have undergone a process that uses pressure to imbed 
the wood with chemical preservatives that protect it from insect and moisture damage.   

Primer – The first in a series of coatings used to seal a raw surface and prepare it for smooth 
application of the final paint finishes. 
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PVC or CPVC – Polyvinyl Chloride and Chlorinated Polyvinyl Chloride. Plastics formed into pipes 
that are commonly used to carry water to and from a house. CPVC is used for plumbing supply 
lines (hot and cold water) and PVC is often used for waste (black and gray water) and vent pipes.  

Rafter – A framing member that runs on an angle from the ridgeline of a roof to the top plate of 
the exterior wall; used to support roof loads. The framing that the roof sheathing is attached to.  

Rail – A series of horizontal members, attached to the posts of a porch, staircase, or ramp; used 
to provide a gripping surface and a barrier to prevent falls.  

Receptacle – An electrical outlet. 

Ridge – The horizontal line of a roof where the rafters meet.  

Rim Joist – A component of the band joists in a system that runs perpendicular to the common 
joists and ends (caps off) the floor system to provide lateral support.  

Rise – The vertical distance from one step tread to the next (should not exceed 7 ½”). 

Run – The horizontal distance of a step tread from the nose of the tread to the stringer (riser). 

Scab – A short piece of lumber attached to a longer framing member to reinforce a weakened 
area. Scabs should extend at least 2ft. past each side of the weakened area.  

Septic System - An on-site sewage and waste water treatment system consisting of a large tank 
to catch and dissolve solids and a long field line that allows liquids to leech into the ground.  

Sheathing/Sheeting – Large sheets attached to rafters or wall studs to provide a nailing surface 
for any following vapor barriers and coverings.  

Shed Roof – This is the type of roof we build at MTOP. It is a roof with only one slope, consisting 
of two beams that are offset from each other to create the desired pitch and support the 
rafters.  

Shim – A thin, wedge shaped, piece of wood or metal used at bearing points of a floor structure 
to force joists into position. Also used in window and door installation to hold casings level and 
plumb.  

Skylight – A window, specially designed to install on the roof of a building and create natural 
lighting.  

Slab – A floor or foundation made of concrete; often seen in outdoor patios, garages, and 
basements. Also a door made of solid wood.  

Slope – Any surface of which one end or side is higher than the other.  

Soffit – A covering of the underside of an overhanging eave, the part that is parallel with the 
ground.  

Sewer Pipe/Waste Pipe – The pipe, usually PVC plastic and 3-4” in diameter, that leads from the 
house to the septic tank.  

Spacing – The distance between framing members in an array.  
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Span – The clear distance between structural supports that a framing member carries a load. 
The general rule for roofs is that a board can span twice its width in feet; a 2x4 will span 8ft., a 
2x6 will span 12ft, and so on. Floors will require more support.  

Square – A structure that has adjoining elements at perfect 90 degree angles to each other. 
Also a tool used to check this.  

Stringer/Runner/Riser – The angled framing that supports a set of steps or a ramp.  

Stud – The vertical framing members of a wall, supporting the roof or second story above.  

Subfloor – The plank boards or plywood, laid over the floor joists, over which the finished 
flooring is installed.  

Threshold – The bottom metal or wood plate of an exterior door. When planning for a porch, 
we want the finished deck to be as close to the threshold of the door as possible.  

Toe Nailing – A method of driving nails at an angle to connect two pieces of framing when face 
nailing is not an option.  

Trim – Any decorative wood pieces used to seal off and create an aesthetically pleasing 
appearance to door and window casings.  

Underpinning/Skirting – Any panel material used to seal off the space between the ground and 
bottom of a mobile home. This is important to keep out animals, to help prevent pipes from 
freezing, and to keep the living area more insulated from the outside elements.  

Valley – the “V” shaped area of a roof where two slopes meet. This area is exposed to more 
water than other areas of a roof, therefore can be a potential area of water infiltration (leaks).  

Warping – Any distortion of a building material caused by moisture or sun exposure.  

Weatherization – Installation of insulation, caulking, storm windows/doors, and weather 
stripping to make a building more air-tight and decrease the energy consumption for heating 
and cooling.  
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17 APPENDIX B: CONSTRUCTION TIPS & TRICKS 

 

This section is designed to offer up some tricks of the trade about some miscellaneous problems that do 

come up.  There is no possible way to catch every snag along a construction project because no two 

projects are the same; each one is very unique and special.   

Nail not going through? 

 Try and pre drill the nail holes or use baby oil, sunscreen, motor oil, hand soap, or even peanut 

butter on the ends of the nails. 

Drill bit keeps breaking? 

 After every hole dip the drill bit into some 2cycle engine oil or baby oil to keep it cool. 

Need to rip a board in half? 

 Use your tape measure and measure the desired width on the same side of your board, pop a 

chalk line and set your circular saw blade depth to the size of the board so as not to cut the sawhorses 

when cutting 

Saw horses not working right? 

 Try this… 

Is the grass extra green and fertile? 

 It could possibly be a septic tank or drain field, ask the family to be sure.  It would be awful 

trying to dig in that area.   

Got a little dirty on the worksite? 

 Trash bags make great seat covers, to keep those vans nice and tidy. 

Afraid that strapping a ladder to your roof will scratch the paint? 

 Pool noodles work great as luggage racks that protect the roof. 
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Missing a tool? 

 Ask the family and explain to them the situation.  They might be able to help. 

Breaker keeps tripping? 

 Unplug everything except for the one thing you need to use at that time.  If it still keeps tripping 

switch to a hand saw, it may take a little longer but will work just the same. 

Shovel or post hole diggers won’t dig into the ground? 

 Use a pencil point bar or pick to break up the rocks or compacted dirt. 

It is raining can I still work? 

 Obviously use discretion in an event of a bad storm. You can still work in the rain (trash bags 
make good ponchos). Power tools need to stay dry, but if there is a covered area to use them go for it 
or make your own if the van has a hatch door. 

I got kool seal or tar on everything including the van seats what do I do? 

 Baby oil works well on any petroleum based product, it also leaves behind a pleasant smell 

unlike mineral spirits or gasoline.  
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