Course:
01.463 Landscape Design and Management

Unit 4:
Establishing a Hardscape
Lesson 3:
Construct Patio, Deck and Walks

GPS:
CTAE-FS-1, CTAE-FS-2, 
CTAE-FS4, CTAE-FS-6, AG-NL-7a,b,c,d,e,g, AG-NL-9a,b
Objectives: 

1.
Identify factors to consider when locating and designing the patio, deck and walk.

2.
Recognize methods of patio, deck and walk construction.

3.
Design a patio, deck and walk.

4.
Estimate the cost of a patio, deck and walk.

5.
Construct a patio, deck and walk.

Teaching Time:


Classroom: 120 minutes
Laboratory: 480 minutes
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PowerPoints:




1.  Retaining Wall Construction – Hamlin 




2.  Patio Construction – Hamlin




3.  Deck Construction – Hamlin 

Materials and Equipment:

Drawing boards, T-squares, triangles, circle template, irregular curves, drawing paper, Round point shovels, square point shovels, crushed gravel, landscape fabric, wood or metal edging, coarse sand, concrete or brick pavers, 5/4" x 6" deck boards, 4" x 4" posts, 2" x 8" beams, deck screws, lag screws, 48" level, Deck-Blocks
Teaching Procedure

Introduction and Mental Set

Hand out a landscape plan.  Ask students to establish a place on the plan where they would have friends over for a cookout.  Go around the room and ask students what area of the landscape did they select and why.
Discussion

1.
What is the purpose of the patio or deck?  They are a connection between the indoor living areas and the landscape.  They can serve as an area to relax, eat out or for recreation.
2.
What is the purpose of the walkway?  It prevents traffic patterns across turf areas and planting beds as people enter and exit the building.
3.
What are the factors to consider when designing a patio?

A.
It should be constructed of materials that are similar to or complementary of the materials used in the home.
B.
Access should be easy as possible.
C.
It should be large enough for all family members.
D.
It should be easy to move onto the turf areas.
E.
The site should be level.
F.
The shape of the patio should be easy to form out of the materials being used.
4.
What are the factors to consider when designing a deck?

A.
The deck should be the same height as the house floor.
B.
If small changes in elevation are present a multi-level deck can be built.
C.
It should be easily accessible and complement the house.
D.
The deck can be free-standing or attached to the house.
5.
What are the factors to consider when designing a walkway?

A.
Main walkways should have a 3' width minimum.  Secondary walkways need at least 2' in width.
B.
The paving material should complement the building, patio or deck.
C.
The walkways should be convenient for foot traffic.
6.
Activity

Give students an engineer scale, circle template, triangle irregular curve, and 2 copies of a backyard landscape plan.  Have the students design a deck  with a connecting walkway on one plan and a patio with complementary walkway on the other plan.  The minimum size is 8' x 8' with 300 ft2 for a family of four.  If needed, the student can calculate the patio or deck size for a family larger than four people and design the patio or deck.

7.
Now that you have designed your deck and patio, we need to figure out how much the construction will cost:

A.
What information do we need to know?

· Cost of materials

· Cost of labor

· Cost of equipment rental or purchase

B.
What materials would you use to construct a patio with brick pavers?

· Edging material (wood, metal)

· Crushed stone

· Coarse sand

· Brick pavers

8.
Activity using handout 4.3.3.

Calculate the cost of an 8' x 8' patio of brick pavers.

9.
Activity using handout 4.3.4.

Calculate the cost of constructing a 3' x 20'  mulch walkway.

10.
Activity using handout 4.3.5.


Construct a wooden deck.

11.
Activity using handout 4.3.6.

Construct a brick, flagstone, or concrete block patio.

12.
Activity using handout 4.3.6.



Construct a brick, flagstone, or concrete block or mulch walkway.

Summary    

Once the students consider the factors in locating and designing decks, patios and walks; they will design and estimate costs for each hardscape.  Place students into groups and have them demonstrate the construction of the patio/deck/walkway.

Evaluation
Construct a check sheet for each activity and check off the tasks that are completed by each group.

Written quiz.
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Calculate the cost of an 8' x 8' patio of brick pavers.


1.
Calculate the amount of crushed stone needed to provide a four inch base.


2.
Calculate the amount of coarse sand needed to provide a two inch bed.


3.
Calculate the number of 4" x 8" brick pavers needed to cover the patio.


4.
Calculate the board feet of pressure treated Southern Yellow Pine 2" x 4" edging needed to edge the patio.


5.
After determining the units of materials needed, complete the material list form. 

Crushed Stone: 1 Cubic yard weighs 1.25 tons = $20.00 per ton

Coarse Sand: 1 Cubic foot weighs 100 pounds = $20.00 per ton


Brick Pavers: 4" x 8" = $1.00 each


Pine Lumber: 2"x4"x8' = $2.00 each

Area Formula:
length x width

Volume 

Formula:
area (in square feet) x depth (in inches)  = cubic feet








12




cubic feet  =  cubic yard





27
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Material List

	Material
	Unit
	Quantity
	Unit Cost
	Total Cost

	Crushed Stone
	Ton
	
	
	

	Coarse Sand
	Ton
	
	
	

	Brick Pavers
	Each
	
	
	

	Pine Lumber
	Each
	
	
	

	
	
	
	Grand Total
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Calculate the cost of 3' x 20' mulch walkway.


1.
Calculate the amount of mulch needed to provide a four inch base.


2.
Calculate the amount of pressure treated landscape timbers needed to edge the walkway.


5.
After determining the units of materials needed, complete the material list form. 


Mulch:  cubic yard = $5.00


Landscape Timber: 4"x4"x8' = $2.50 each

Area Formula:
length x width

Volume 

Formula:
area (in square feet) x depth (in inches)  = cubic feet








12




cubic feet  =  cubic yard





27

Material List

	Material
	Unit
	Quantity
	Unit Cost
	Total Cost

	Mulch
	Cubic Yard
	
	
	

	Landscape

Timbers
	Each
	
	
	

	
	
	
	Grand Total
	


4.3.5

How to Build a Deck 
Safety First
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Power Tools 
· Always wear safety glasses when using any power tool. 
· Unplug power tools when loading them, changing blades, or making adjustments. 
· Never use power tools in the rain. 
· Never use any power tools in a way not recommended by the manufacturer. 
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Ladders 
· The distance from the base of the ladder to the wall should be 1/4 the height of the ladder. 

· Make sure the ladder's foot pads are secure on the ground. Use a leg leveler (you can buy one) if the ladder is uneven. Never shim it. 
· Have someone support the ladder when you are climbing up and down. 
· Keep ladders away from electrical lines and pay attention to overhead lines when moving an extended ladder into position. 
· Never attempt to stretch when on a ladder. If you can't reach, move the ladder. 
· If you use a ladder plank, make sure it overhangs the supporting ladders by the recommended distance and that two people never use a plank rated for one. 
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Glossary
Beam. Spans between the posts and supports the joists. 
Decking boards. Floor surface of the deck nailed to the joists. 
Fascia. Boards that are attached around the sides of the deck floor, covering the ends of the deck boards and the perimeter joists for decorative purposes. 
Footings. Concrete bases embedded in the ground. They provide main support for the deck. 
Joists. Provide support for the decking boards, usually 16 inches on center. 
Joist hangers. Metal fasteners that attach joists to ledger board. 
Ledger board. The board that attaches directly to the existing structure. 
Piers. Concrete blocks located above the footing. Usually 6 inches high. 
Posts. Vertical supports that rest on piers and support the beam. 
Post anchors. Metal brackets that attach the post to piers. 
Rim joist. Sometimes called "perimeter joist." Butts up against the joist ends, usually on the side of the deck away from the house. 
The Ledger Board
1. Use a level to mark a line where the ledger board will go. Measure down 1 1/2 inches for the deck board and 9 1/2 inches for the width of the ledger board, assuming you're using 2x10's. 
2. If the house has wood siding, cut the siding away with a circular saw. Set the blade to cut only through the thickness of the siding. Finish out the cuts with a chisel and hammer in sharp corners. If the siding is aluminum, a circular saw can chew it up. Move the saw backwards slowly. This will take a little longer. For stucco, masonry blades are available. 
3. Pry loose the first siding board. Cut the others with a handsaw and remove. 
4. Cut the ends of the ledger boards to square them off. Test fit the ledger board where you want it to go. 
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Installing Joist Hangers
1. To install the joist hangers on the ledger board, pre-drill for lag screws with a 3/8-inch wood bit. 
2. Nail the ledger board to the house, leaving an area wide enough at the top for the decking. If the ledger board is bowed, use a pry bar to adjust and secure into place. 
3. Drill for lag screws through the pre-drilled holes just through the sheathing and part way through the rim joist. 
4. Once the drilling is complete, squirt caulk into each hole to seal the hole and keep moisture out. 
5. Using 4-inch lag screws, hammer in as far as you drilled. Use a ratchet to drive the lag screw in further. Be sure to use a washer to keep from drilling it in too far. 
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Caulk with a thick bead on top of the ledger board before positioning the flashing up underneath the exposed siding. Be sure to check with your local building department to see if additional steps against moisture need to be taken at this time. 
Laying Out the Footings
1. Use a plumb bob to determine where the posts will go starting with the left side. 
2. Mark the siding, tap in a nail and tie a piece of builder's string to the nail. This line represents the left side of the deck. 
3. Do the same for the right side of the deck. 
4. Tie the ends of the strings to batter boards, which were driven in a couple of feet beyond where the deck ends. 
5. To square the strings, use the 3-4-5 method. Measure out 3 feet from the house on the left string, then 4 feet along the house from the starting point. For a 90-degree angle, the measurement must be 5 feet from the 3-foot point on the string to the 4-foot point on the house. Make any adjustments and retie builder's string if necessary. 
6. Square off the right side just the same. 
7. Measure along the strings just how far out the deck will come and mark the string. 
8. Using batter boards, tie the string between the two marked points, forming the outer edge of the deck parallel with the house. 
9. Mark the center point of each post along the string. 
10. Plumb down to the ground from the mark on the string and mark it with a piece of plastic held in place with a nail. 
11. Take down the strings but leave the batter boards. You'll use them later when locating the post. Next, you 
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can dig the footings. 
Digging the Footings
1. Footings for the posts can be dug by hand with a post hole digger, but for time's sake and convenience, you might rent a power auger. This will require two people, so you'll need a helper. 
2. Before digging, make sure any water lines have been clearly marked. Power augers dig 36 inches deep. You'll need a 42-inch hole so finish out the depth with a post hole digger. 
3. Building code may require the bottom of the hole to be actually wider than the top of the hole for added support. If so, it may be a little difficult, but your post hole digger will do the job. 
4. Pour concrete into the footings. Depending on how much you need, you may want to hire it done. 
5. Put the builder strings up just like before to position the pier blocks if using them. 
6. Level the pier block by pressing it into the freshly poured concrete. Finish the other pier blocks. 
7. Take down the builder strings and let the concrete cure. 
Setting the Posts
1. Position the post on top of the pier. Using a long 2x4, put one in a joist hanger against the house. 
2. Hold the other end against the post. Making sure the 2x4 is level, mark the post height. 
3. Mark the line on all four sides of the post. Cut each side with a circular saw. Finish cutting all the way through with a hand saw. 
4. Drill a hole in the top of the pier (for the connecting pin) with a masonry bit. 
5. Drill a hole in the bottom center of the post. Put a piece of tape on the wood bit to determine the depth of the hole before drilling. 
6. Squirt sub-floor adhesive on the top of the pier and insert the pin. This will bond the post to the pier. The pin will keep the post from kicking out. 
7. Brace the post once you're sure it is plumb. 
Beam Installation
1. Attach the joist hangers. 
2. Place the beam on top of the post and toenail (drive nail in at an angle) into place. 
3. Nail the beam into the rim joist on either side. 
4. Measure diagonally in both directions. The measurement should be equal. If not, adjust by removing the nails out of the beam, reposition and re-nail. 
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5. Check each board for a crown (bowing) by looking down the length of the board. Mark the "crown side" (the side that bows upward). Always install boards with the crown side up. Over time they level out. 
The Railing 

The overall height of the railing should be 36 inches from the top of the deck to the top of the rail. 
1. Cut the post length allowing for overhang and cap rail. 
2. Notch the post 1 1/2 inches to allow the post a tight fit against the rim joist. 
3. Notch the decking 1 1/2 inches deep x the post width (if using a 4x4 for the post, the width is 3 1/2 inches). 
4. Apply sub-floor adhesive to the post before positioning. 
5. Plumb the post and secure with 3/8-inch lag screws. (2 lag screws per post.) 
To equally space your spindles (or pickets), determine the length of the railing and space equally. Six-inch spacing is the norm, although you might check with the local code. 
1. Secure the bottom rail 4 1/2 inches up from the top of the deck. To do this, put a 4 1/2-inch wooden block against each post and rest the bottom railing on top of them, then nail in place. 
2. Secure the top rail flush with the top of the posts. 
3. Center the 2x6 cap rail over the posts and nail in place. 
4. Attach the pickets (2x2) flush with the underneath of the cap rail to the bottom of the bottom rail. Begin in the middle of the railing to correct any bowing. 
5. To give the pickets a more finished look, cut the bottoms at a 45-degree angle. A miter saw speeds things up for this task. 
6. You may choose to install pickets before securing the top and bottom railings. This seems easier in most cases. 
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Stair Elements 

Here are three different formulas for calculating rise and run. 
1. Rise x Run = 72-75 inches. 
2. Run + (2 x Rise) = 24-25 inches. 
3. Rise + Run = 17-18 inches. 
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How to Create a Walkway 
The Path to Take for the Pathway You Make 

An attractive walkway complements the elements of your home and garden. Whether you choose a formal look or a more rustic approach, make sure it's shape and what it's made of harmonizes with the surroundings. So ask yourself: Formal or informal? Curving paths are perfect for informal gardens while straight paths and square corners suggest a formal touch. 
Will your walkway be for just one person at a time, or will it need to be wide enough so two people can stroll side-by-side? A person walking alone will need 24 to 30 inches of path width, whereas two people usually need 3 to 4 feet. 
Block or stone pathways should be designed along traces of natural paths. The beauty of the walkway can be enhanced by strategic landscaping of trees, shrubs and flowers. 
To make a path, take a walk. That is, go outside and look around. Determine where it will go. 
Sketch your pathway design to scale on graph paper. 
Mark out the pathway in your yard. An easy way to lay out a natural-looking curve is to use a garden hose or heavy rope. Shape each side of the path with the hose or rope, making sure the width between them is consistent. Then mark out the parallel curves with stakes. 
When designing a walkway, measure the distances between curves in the natural path. Then multiply the length of the route by the planned width. A surplus of about 5 to 10 percent is often recommended to allow for breakage and later repairs. Calculate the square footage of the pathway so you can determine the amount of materials needed. 
Determine the number of blocks, gravel and sand you'll need based on the above calculation. You can purchase cast paving blocks in several sizes, shapes and colors. Most are made from cement combined with sand, clay, pebbles, stone chips or other locally available materials, accounting for a wide variety of colors and textures. Irregular shapes are designed to fit together in interlocking patterns for interesting visual effects as well as for added strength. 
To give you an idea of what is involved in making your own walkway, here are the basic steps in a nutshell. When you're ready to take the big step, read on for the complete details. 
1. Dig the foundation trench. 
2. Prepare the foundation layers (three). 
3. Lay the walk material. 
4. Fill the joints with sand. 
5. Clean the surface. 
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Safety Tips 

· Dirt, gravel and concrete blocks are heavy. Avoid over-exertion and do not work in extreme heat. 
· Always wear eye protection when cutting or chipping concrete blocks. Small fragments can break off during cutting. 
From the Ground Up 

A firm foundation is the key to making that beautiful footpath a lasting addition to your property. A well-made path has three foundation layers. The bottom layer consists of 4 inches of large gravel for good drainage. Just above that is a 4-inch layer of pebbles or small gravel for support. It is then topped off with a layer of fine sand for the walkway material to rest upon. 

Remember: A walkway is as strong as the bedding beneath it. Lay the foundation properly and your path will last for years without shifting or buckling. 
Planning the Pathway 

1. Determine the width and direction of the walkway and mark the path with wooden or metal stakes. 

2. Connect the stakes with string to designate the layout of the path. 
3. Dig up the sod in pieces about 2 inches thick with a straight-bladed garden spade. You can transplant these pieces elsewhere in your yard, if you like. Just store the sod in a cool place, keep it watered and transplant as soon as possible. 

4. Dig out a trench for your walkway as deep as the foundation and blocks you will be using. 

5. Remove rocks, roots and other debris, making it as uniform as possible as you go. 

6. Stop and check the trench's depth frequently. Make it level from side to side. 
Laying a Garden Walk With Concrete Blocks 

Precast concrete blocks are the modern version of the old-fashioned paving stones. For constructing a permanent walkway, precast concrete blocks are just the thing. No cement or mortar is necessary, and since they are uniform is size and shape, they're also easy to fit together. Just provide a good foundation and the rest is a (concrete) cake walk. 
You will need: 
· Straight-bladed spade 
· Pointed-blade shovel 
· Garden shovel 
· Rake 
· Carpenter's level 
· Tape measure or folding rule 
· Crosscut saw 
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· Wooden or plastic mallet 
· Stiff broom 
· Hose with spray nozzle 
· Twine 
· Work gloves 
· Tamper 
Materials: 
· Precast concrete blocks 
· Coarse gravel 
· Fine gravel 
· Sand 
· Water 
· Boards to make edging strips and to level sand 
· Wood or metal stakes 
A Foundation Today for Tomorrow's Walkway 

1. Adjust the string to the desired height of the finished walkway. Be sure to check your measurements along the way frequently with a level and straightedge. 

2. Fill the trench with about 4 inches of ½- to ¾-inch gravel. 

3. On top of this, pour a 4-inch layer of fine gravel. 

4. Pack the gravel layers down firmly with a tamper. You can rent hand-held or pneumatic tampers, OR make one yourself. Just fasten a square piece of heavy plywood to a 2x4. 

5. Help the gravel settle into the subsoil with a spray of water from a garden hose. 

6. When the water has drained away completely, cover the gravel layers with sand. 

7. Make two 6-foot edging strips to serve as a guide for spreading sand. 
1x2 or 1x4 lumber works fine. 

8. Lay these strips on either side of the path as deep as the thickness of the blocks. 
To level the sand properly, make sure the strips are no further apart than 4 feet. 

9. Adjust them until they're level with each other. 

10. Fill the path with sand, covering the strips. 
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11. Remove the excess sand by drawing a board across the top of the strips. 

12. Spray the sand again to help it settle into the gravel. Continue filling, leveling the surface as you go. 

13. Removing the edging strips, trying not to disturb the leveled sand. Fill the indentations left by the strips with sand and smooth the surface. 
Laying the Blocks 
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Starting in one corner of the walkway, place the first concrete block. 

2. Begin setting the other blocks down in the sand, being careful not to drag them. 
Lay blocks as close together as possible. Later on, these joints will be filled with fine sand. 

3. Progress slowly and carefully. Stop frequently and check your work with a level. 

4. Press the blocks into the sand over any bumps until they are even with surrounding blocks. Set each block firmly into the sand with a wooden or plastic mallet. If you use a hammer, protect the block with a piece of wood. 

5. When filling in around the curves in your walk, don't worry about any open spaces along the edge. They will be filled with blocks cut to fit. 

6. To custom fit the blocks, cut them to the desired size with a cold chisel and mallet. 
Adding The Finishing Touch to Your Block Walkway 

1. Shovel a generous amount of sand over the paving blocks. 

2. With a stiff broom, work the sand into the joints. 

3. One last time, wash the surface (gently), removing any remaining sand. 
A watering can works well for this. If you use a garden hose to do this, use a fine, gentle spray. Heavy spray will mess up your smooth surface. 
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Laying a Brick Walkway in Sand
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Standard bricks measure four by eight inches, so you'll need about 45 bricks to cover every 10 square feet of walkway. For rectangular walkways, calculate the square footage by multiplying the length by the width. For more complex patterns, draw the walkway so that one square of the graph paper equals one square foot. Then, simply count the squares inside the walkway to get the square footage. Add about 5 percent to that number for breakage and later repairs. 
Bricks come in three varieties: severe weather (SW); moderate weather (MW); and no weather (NW). SW is an excellent choice for walkways because of their ability to endure bad weather for many years. Bricks are either glazed or unglazed, with smooth, stipple and matte faces. Smooth glazed bricks become slippery when wet, so choose a brick with texture for paving your walkway. 
If you want all bricks to be the same color, buy them in one lot. 
Preparing the Ground for Bricks 
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Having sketched out your walkway, drive stakes into the ground along its perimeter. Stretch string firmly around the stakes to establish a guide line. 

2. Use a carpenter's level to check that the string is level. Then, lower one end of the string ¼ inch per foot in the direction water will flow. 

3. Between the strings, dig a trench 8 inches deep, making the sides as vertical as possible. 

4. Fill the trench halfway with coarse sand. Even it out with the back of a rake, then tamp it down. 

5. Next, add fine sand even with the string. To get fine sand, sift coarse sand through a screen. 
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6. Tamp the bed of fine sand. Add sand as needed to dips and holes. Tamp flat. 

7. Along the edge, sink two wooden edge guides about two inches into the sand. Then smooth away the excess sand by dragging a 2x4 across the edge guides. 
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Sprinkle fine sand over the entire surface until it is slightly higher than the edge guides. Smooth down with the back of a rake. 

9. Carefully move a 2x4 back and forth across the edge guides, removing excess sand. 

10. Since air pockets might be present in the sand and would cause (un)settling problems later, dampen the sand's surface with a light spray from the garden hose. 

11. Carefully remove the wooden edge guides from the sand. To do this, place a wide board on the sand to stand on, thus eliminating the possibility of damaging the surface. 

12. Fill in the spaces left by the edge guides with more sand. Flatten with a trowel. 

13. Mist over the entire surface with water and wait 30 minutes. If any hollow spots appear while sand settles, fill in as needed. 
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Tamp the new sand in place. The entire surface should be uniformly smooth and even. 
Laying the Bricks 

1. Check the string and make sure it is tight. 
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Lay the bricks along the edge of the string, leaving a 1/8-inch space between each brick. You'll come back later and fill the space with sand. The bricks should align with the string height. 
3. Using a mallet, tap each brick into place evenly with the string. 

4. Check the bricks to see if they're level by laying a scrap 2x4 on the top of them. 

5. Check the slope with a carpenter's level as you lay each row of brick. 

6. Make any adjustments by placing the scrap 2x4 on the bricks and tapping with a hammer. Do not strike the bricks themselves.
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Filling the Joints in Your Brick Walkway 
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Spread a layer of sand over the bricks. Sprinkle it with water, being careful not to wash the sand away. 
Or, instead of sand, you may wish to use dry mortar. Sweep the mortar into the joints and dampen with water just like sand. The mortar bonds the bricks for an exceptionally long-lasting walkway. 

2. Sweep the sand into the joints with a broom. If you need more sand and water, add accordingly until all joints are filled. 

3. Set an edging of brick or wood along the walkway to keep the bricks from shifting. 
An easy way to prevent weeds from growing between the joints in the walkway is to place a layer of roofing felt, landscaping fabric or plastic sheeting between the sand and bricks. Cut holes in the material with a knife for drainage. 
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Laying a Slate Flagstone Pathway 
Flagstone is an excellent choice for walkways because of its durability and maintenance-free characteristics. A flagstone walkway blends in well with almost any type outdoor decor, from formal to rustic. Curves and flagstones of irregular shapes create a less formal look and feel, whereas a straight walk with squared corners and more regularly shaped flagstones suggest formality. 
Construct your flagstone walkway with a ¼-inch slope for each foot of pathway to allow water to run off. The foundation for your walkway will consist of well-compacted gravel, sand or stone dust, which also facilitates runoff. Much like the brick walkway, you will fill in the joints between the flagstones with sand. Stone dust may be used instead of sand. Sand is readily available at home and garden centers while you must purchase stone dust at a stone yard. Look in the yellow pages under "stone" to find one in your area. 
Even a small walkway requires several flagstones and because flagstones and stone dust both are heavy materials, consider having these delivered. 
Watch Your Step! 
Be careful when working with heavy flagstones. Bend your knees and lift with your legs, keeping your back straight. 
Even though flagstones have rough, irregular surfaces, your flagstone pathway must be laid as even as possible to avoid trips and falls. 
When cutting or trimming flagstones, always wear heavy gloves, a long-sleeved shirt, and goggles to protect your eyes from flying chips of stone. 
Laying out the Flagstone Pathway 
1. Lay out the perimeter of the planned pathway and drive a wooden stake into the ground at each corner. 
Use a pair of garden hoses to lay out a curved pathway. Adjust the bends and curves in the hoses to achieve a satisfactory design before staking out and digging the pathway. 

2. On each stake, measure and mark a point ¼ inch or so above the ground. This is the ultimate height of the finished path. 

3. Tie a string between the stakes at the ¼-inch mark, using a line level to keep the string level. 
Use a water level instead of a line level to set your guide strings for especially long runs - say, 50 feet or more. 

4. Raise the string on an uphill stake, or drop it on a downhill stake, to establish the correct slope ratio for the length of the pathway (¼ inch to every foot of path). 

5. Adjust the line level of the string on the opposite uphill or downhill stake to ensure that both sides of the path are parallel. 

6. Do a rough layout with flagstones alongside the staked-out pathway. This will give you a better feel for how to lay the stones and how the finished pathway will look. 
Preparing the Foundation for the Flagstone Pathway 

1. Dig up about 2½ inches of the soil between the strings. 
If you choose to use the sod later, set it aside in a cool place and water. 

4.3.6

2. As you dig, periodically measure the depth of the foundation against the strings to gauge yourself. 

3. Once it's dug, tamp it flat. Check again for the slope. 

4. Spread about 1 ½ inches of sand over the freshly dug area. Distribute it evenly. 
Stone dust can be substituted for sand if you desire. 

5. To level the sand, take a 2x4 and smooth (screed) the surface with the narrow (2-inch) side. 

6. Tamp the sand over the entire foundation surface. 
Laying the Flagstones 

1. Place the flagstones on top of the compacted sand. Their tops should be about 1/4 inch above the surrounding soil. 

2. Adjust the height of each flagstone as necessary by adding or removing sand beneath them. 

3. To seat the flagstones, lay a straight 2x4 across them and tap along the board with a rubber mallet. 

4. After seating the flagstones, move the straight 2x4 across the surface of the flagstones to check for any unevenness. 

5. Gaps between the larger pieces of flagstones can be filled in with smaller cut pieces. 
Cutting and Shaping Flagstones 
1. Draw a cut line on the stone with a pencil. 

2. Position one corner of a cold chisel blade at one end of the cut line. 

3. Make a series of cuts along the line by tapping the chisel with a small sledge hammer to form a V-shaped groove. 

4. Prop the flagstone so the cut line hangs over the edge of a piece of scrap 2x4 and position the chisel in the middle of the cut line. 

5. Strike the chisel sharply with the sledge hammer, breaking the flagstone along the groove. 

6. To shape the edges of a flagstone to fit into a gap, place the stone to be cut on top of the stone to be cut on top of the stones it will fit against. 

7. Visualize the edges of the stones below and draw these shapes on the stone to be cut. 

8. Use the full blade of the chisel to chip away the edges of the stone to just beyond the cut line, allowing for a gap between the stones. 
Before You Take a Walk… 

1. Sprinkle a layer of stone dust over the entire pathway and sweep it into the gaps between the flagstones. 
2. Dampen the pathway with a light misting from a garden hose. 
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3. Repeat the above process until all gaps are filled. 

4. The edges of the walkway can be finished with strips of sod tucked in and around the flagstones. 
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