Course:
01.463 Landscape Design and Management

Unit 4:
Establishing a Hardscape
Lesson 4:
Construct Fence and Wall

GPS:
CTAE-FS-1, CTAE-FS-2, 
CTAE-FS-3, CTAE-FS-4, CTAE-FS-6, AG-NL-7a,b,c,d,e,g, AG-NL-9a,b
Objectives: 

1.
Recognize factors to consider when choosing materials for fences and walls.

2.
Discuss how fences and walls enhance the landscape design.

3.
Identify methods of fence and wall construction.

4.
Design a fence and wall.

5.
Construct a fence and wall.

6.
Estimate the cost of a fence and wall.
Teaching Time:

Classroom:  45 minutes
Laboratory: 400 minutes
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PowerPoints:




1.  Retaining Wall Construction – Hamlin 




2.  Fence Construction – Hamlin 

Materials and Equipment:

Post hole diggers, tamping rod, 48" level, tape measure, post and rail fence sections, 6" x 6" landscape timbers, hack saw, sledge hammer, landscape fabric, field stone
Teaching Procedure

Introduction and Mental Set
Besides plant material, what can you use to split the landscape into different areas?

· Fences - a structure having posts, rails and infill, usually constructed of wood, metal, or plastic that is used to enclose an area for protection or privacy.

· Wall - an upright structure, usually made of concrete, stones, or block that encloses, divides, supports or protects an area.

We’ve got fences and walls that can be constructed out of many different types of materials.  What materials do you choose?  Fences and walls should be constructed from materials that complement the buildings and landscape.  They should not be built out of materials that attract too much attention.  Brick homes should have brick walls.  Wooden fences work better with homes that have wood siding.
Discussion

1.
How can a fence or wall enhance the landscape?
A.
Background for a planting.
B.
Screen from noise, winds, and dust.



C.
Privacy
D.
Safety
2.
What are the methods of construction for fences?  

Most fences consist of main posts and line posts that are connected by stringers or horizontal rails.  Infill is material that is attached to the stringers to provide a screen.  The materials used can be wood, metal, plastic, or a combination of these.
3.
What are the methods of construction for a wall? 

A.
Retaining walls that are used to hold back a slope can be constructed of wood, stone, concrete or block.  Wooden walls are constructed by large spikes or reinforcing bar.  They can also be placed vertically in the ground.

B.
Masonry walls that are constructed of brick or stone and mortar are often used as a decorative barrier that provides security and privacy.
4.
Activity

Give students an engineer scale, triangle, circle template, irregular curve and a copy of a landscape plan from the previous lesson.  Have the students design a fence/wall for the landscape that achieves a specific purpose.  On a separate sheet of blank paper have the students draw a side view of the fence/wall showing construction detail.
5.
Distribute and discuss handout 4.4.1.  Students read handout and calculate material costs.

6.
Demonstration


Explain a step-by-step demonstration on how to construct a retaining wall using decorative block.

7.
Demonstration

Explain a step-by-step demonstration on how to construct a retaining wall out of 6" x 6" landscape timbers.
A.
Grade and stake the site where the wall will stand.  

B.
Lay 3: 8' timbers, end-to-end along the line.

C.
Drill 3: 11/16" holes at a slight angle through the timbers.

D.
Drive 3' long sections of 5/8" re-bar through the holes into the soil.

E.
Place another row of timbers on top of the first 3 with a 1" setback.  Stagger the timbers on top of the first 3.  Nail the timbers together with 40-D spikes.

F. 
Place a dead man at 2 intervals to demonstrate how to build them.  This wall would need to be over 7' tall to justify dead men.
Split students into groups and have them construct sections of the retaining wall. 

8.
Demonstration 

Explain the step-by-step procedure for building a 2' x 15' dry stack stone wall.

A.
Identify drainage problems.  Heavy flow of surface water across or behind the wall can cause collapse.

B.
Have a supply of backfill on hand.  Friable with no large chunks.

C.
Grade and stake the footing.

D.
Dig the footing: in clay - 1" deep minimum


 in sandy soil - 2-3" deep

E.
Place several large stones in footing and backfill with soil.

F.
Use the stone, as you come to them in the pallet.  Alter thin and thick rocks in the wall.  Make sure the joints do not match in too many layers.

G.
Backfill and pack as you go.

H.
Every few feet step back and look at the wall.  Check to see how level the wall is.  Check the side view to make sure that the wall slopes back at least 3" for every 1' rise.  This will add stability.

I.
Save the larger, better rock for the top layer of wall.

Break students up into groups and have them complete a section of wall.

9.
Distribute and discuss handout 4.4.2.  Students read handout.

10.
Demonstration


Explain a step-by-step demonstration on how to install wood panel fencing.

Summary       
Have individual students explain the procedures for each project and demonstrate the key skills.

Evaluation
Construct a task check-list for each construction and use to evaluate each student.

4.4.1

How to Build a Block Retaining Wall 

Take Control of Your Yard
Modern retaining wall systems can be delivered to your home on pallets. The best part of the job is that the blocks interlock and require no mortar. So, aside from the weight, they are almost as easy to assemble as children's interlocking blocks. If you make mistakes or change your mind about the location or shape of your wall, just dismantle it and start over. 

Since these systems use no mortar or rebar reinforcement system, they are more appropriate when creating terraces with lower walls than when attempting to create tall walls. (Consult the manufacturer’s instructions concerning any height limits or recommendations made by the manufacturer.) Using a system of terraces, you can create a pleasant stepped slope that is safer than a single tall wall, and affords planting or landscaping opportunities.
How These Block Systems Work 
Retaining wall blocks in morterless systems have a lip on the bottom rear side to lock the blocks together and create a step effect, with the wall leaning backwards. When the cavity behind the wall is filled with soil, the blocks are pushed forward, strengthening the joint between the lips and the underlying blocks. The blocks are tapered from the front face to the rear to allow easy formation of curves. 
Tools and Materials List
	PRIVATE
Tools
· 3 1/2" brick chisel 

· 3-lb. Sledgehammer 

· Torpedo level 

· Line Blocks 

· Mason's line 

· Line level 

· Flat-pointed shovel 

· Hand tamper 
	
	Materials
· Retaining wall blocks 

· Porous plastic landscape fabric 

· Gravel (optional) 



Helpful Tips Before You Get Started 
· When figuring how many block you’ll need for your wall, remember that curves require more blocks. 
· When the blocks are delivered, do not have the pallets set on your driveway because they are extremely heavy and can damage the asphalt. 

· To accurately cut a block, score a line around it with a 3 1/2" brick chisel and a 3-lb. sledgehammer. Place the cutting edge of the chisel in the center of the score line and strike the chisel sharply with the sledgehammer. 
Retaining Wall Construction 
Step 1: Dig the Trench 
The key to successful retaining wall construction is a level foundation course of block. The foundation course must be under the ground level so that the soil will hold it firmly in place. 
Measure out your prospective wall, using stakes and string to mark off the key points, or use a garden hose to mark off its perimeter. Starting at the lowest point, use a flat-pointed shovel to dig a 12" wide, 5" deep trench (dimensions are typical . . . consult the retaining wall system instructions for your application). Tamp the trench with a hand tamper to compact the underlying soil. 
What if your property slopes? If your property slopes, you may have to dig your foundation trench in a series of steps equal to the height of the blocks. Then, as you continue with construction, build up the lower sections with block until the stepped areas accept successive courses of blocks in a level and seamless wall.
Step 2: Lay the Foundation Course 
Set the first block in place. Check that the block is level, using a torpedo level. If it isn’t, tap the block with the butt end of a 3-lb. sledgehammer until it is level. If your land is more or less flat, continue laying the foundation course, 

4.4.1

making sure that all blocks are level with each other and below ground. If not, use the stepped approach mentioned in "What if your property slopes?"

Step 3: Double-Check for Level 
After the entire foundation course is installed, set one block in position at each end of the foundation course. The lip of the blocks should fit against the back of the foundation course block. Use a pair of line blocks and a line level to check that the first and last blocks are level with each other. If they are not, adjust the retaining wall blocks until the foundation course is completely level. 
Step 4: Install the Remaining Courses 
Cut one block in half for the start of the second course. This will ensure that the entire course is staggered. Set the rest of the second course blocks in place and then fill the trench around the foundation course with soil. 
The rest of the construction is just lifting the blocks into position, making sure each course is staggered over the previous one. 
Step 5: Install Landscape Fabric 
To prevent the soil from seeping through the spaces between the blocks, line the cavity behind the wall with a porous, plastic landscape fabric. Start at the base of the cavity and unroll the fabric until it overlaps the top course of block. Cut the fabric, move to the side and repeat until the entire cavity is lined. 
Step 6: Fill the Cavity 
If the wall is 2 1/2 feet or higher, fill the area closest to the block with gravel to a width of about 6 inches and then fill the rest of the cavity with soil. This will facilitate drainage.
After filling the area behind the wall with soil, trim the excess landscape fabric. You can top off the terraces with decorative stone or mulch.
4.4.1

Calculate the cost of a 10' long decorative block retaining wall that is 3' tall.  The area is level and a trench of 5" will be dug.


1.
Calculate the amount of blocks for the foundation course.  Each block has a length of 8" long and a height of 4".


2.
Calculate the amount of block needed for the center courses.


3.
Calculate the amount of 3' wide landscape fabric.


4.
After determining the units of materials needed, complete the material list form. 


Decorative Block: = $1.90 each


Landscape Fabric: 3' x 50' = $8.00 each

Material List

	Material
	Unit
	Quantity
	Unit Cost
	Total Cost

	Block
	Each
	
	
	

	Landscape

Fabric
	Each
	
	
	

	
	
	
	Grand Total
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How To Install Wood Panel Fencing
Important Considerations
There are many reasons for building a fence--security, noise reduction, and boundary definition. Fences are even used to screen unsightly areas. All of these factors will affect your choice of fence type and style. Before planning and purchasing your fence materials, ask yourself these questions. 
· What will the function of the fence be? 
· What style will best accomplish this function? 
· What style and material will blend with my landscaping and the architectural feel of my home? 
You've heard the saying "Good fences make good neighbors." Well, since you may not be the only one who is affected by your fence, it's a good idea to discuss your plans with any neighbors whose property lies along your proposed fence line. If possible, an agreement with your neighbor is ideal since it could allow sharing of costs for building and maintenance. Any agreement should be in writing and recorded to settle any potential disputes with future property owners. If you cannot or decide not to go into an agreement, take every precaution to make sure your fence is on your property, and at least consider that your neighbor will have to look at it too. 
You'll need a copy of your deed and title to get the exact boundaries of your property. If you are unsure of your boundaries, have an accurate survey made to ensure that your fence will lie on your property. Check for easements in your deed (an easement is a right-of-way granted to another property owner or utility company which may limit the design and location of your fence). Avoid digging in areas that have underground lines by checking with your utility or cable company before you begin. You could be liable for damage to any such lines. 
Also check local zoning laws which can determine the maximum height of your fence, as well as how far it has to be set back from your property line and how much of your lot may be covered by structures. If you live in an historic district or a subdivision, check with your neighborhood association as you may need approval before proceeding with your plans. 
You can apply for a variance with local building authorities if your fence plans conflict with local regulations. Don't begin construction if you are in violation of any ordinances, easements or building codes. If you do, your fence could be torn down at a later date for violations. 
What’s Available?
There are many different fence panels available that may differ in the details. Basically, however, there are three major preassembled fence panel styles to choose from: 
Solid --This style, when used as containment fencing, allows for complete privacy. It is commonly used to surround swimming pools and between property lines. It may also be used to conceal unsightly areas or to hide a major roadway from view. These fences are generally 4-6' tall to serve these purposes, and use very closely spaced pickets which may vary in style from a basic dog-ear style to a pointed top or elaborate design. 
Spaced Picket --This is ideal for keeping children and/or pets in and defining boundaries while achieving a distinctive look and aesthetic appeal. These fences are generally shorter, 4' tall or less, and do not completely block the surrounding view. 
Shadowbox --This style uses alternating panels across the back and front to give the fence the same look on both sides. This is an ideal "neighborly" fence style since a person on the other side will have a pleasant view of it as well. These fences are generally taller, usually around 6'. 
Make Sure It'll Last
To build a durable fence that will last for years to come, pay special attention to the materials you use. Select treated lumber approved for "ground contact" especially for posts but for above-ground use as well. With pressure treatment, less expensive woods such as pine and spruce can last as long as cedar and redwood. No matter what kind of wood you choose, pressure treated or not, it's always a good idea to use a paint, stain or waterproofing sealer after you finish your fence. Use weather-resistant galvanized nails and exterior screws. Finish with rust-proof caps on post tops or cut the top at an angle to shed water. 
4.4.2

Fence Terminology 
Posts include the 4x4’s that are set firmly into the ground and provide stability for the fence. 
Main posts are found at the corners of the fence and on either side of all gates. They are usually set deep into the ground for support. 
Line posts are any posts between the main posts. They provide stability and attachment points for fence panels. 
Rails are the horizontal supports running between posts. On preassembled fence panels the rails are attached near the top and bottom (and sometimes across the middle). 

Bay is the term applied to the space between the posts. In simple styles such as split-rail fences there are only rails in each bay. Other types of fences have a solid infill like stockade, or more loosely spaced infill like picket. 
Gate is the term for the door that provides entry into and out of a fenced area. All containment fences should have gates. They can be mounted to swing both in or out, or in one direction only. 
Tools and Materials
· Posthole digger 
· fence panel sections 
· 4x4x12’ posts (treated) 
· 4' sections of 2x4's for bracing posts 
· Hammer 
· Cross-cut or circular saw 
· Ground stakes 
· String (for staking boundaries) 
· Level 
· Concrete mix 
· Galvanized nails or stainless steel screws at least 2 1/2 times longer than the thickness of the rails on the panel 
· Drill 
· Tape Rule 
Site Layout
Taking time to lay out the fence carefully can save time and frustration in the long run. An incorrect measurement now could result in problems later. Make provisions for the widths of the fence panels and gates so you won't end up with odd sized bays that can complicate installation. Some types of preassembled panels like grapestake, shadowbox and picket can be cut to fit smaller bays if you end up with an odd-sized section. Other types, like panels with horizontal woven elements, for example, would be difficult if not impossible to cut to size. Take extra special care if you are using these types of panels. 
· Stake out your fence line from beginning to end, including corners and any gates. 
· Tie a string tautly between corner post locations. This will define the line along which the line posts will be placed. 
· Be sure to measure your panels before performing this next step because all of them are not exactly 4, 6 or 8' long. Then, using the same measurement as the length of your panels, stake out the line post locations. To do this, measure "on center" from each corner post (from center to center of each post instead of from the edges) along the layout lines. Mark each post location with a stake. Ensure that the stakes are touching the layout string so the posts will be in line. Don't forget to take gates into account at this stage. Since you will be custom building your gates, their widths can vary. This allows some flexibility in layout even though you’re working with preassembled fence panels. 
4.4.2

Dealing With Slopes
Fences may be installed on slopes using one of two methods. The parallel method has the fence running parallel to the slope. Since this method requires that the fence be constructed to conform to the slope, it cannot be accomplished using preassembled fence panels. The step method, on the other hand, is ideal for fence panel installations. In this case, the fence gradually "steps" up the slope so that each bay section is the same length and the rails are level instead of parallel to the slope. 
When staking out line posts on a slope for a step method installation, you will need a true horizontal measurement for post placement. Do not measure parallel to the ground slope. To obtain the proper layout, do the following: Measure from the previous stake while holding the tape horizontally. Use a 2x4 to extend from the proper tape measurement to the ground to locate the placement of the stake. Properly executed, the tape will form a right angle with the 2x4. (See graphic at right.) 
Continue this measuring method for the rest of the slope until the ground levels out. 
Digging Postholes
Using a posthole digger or power auger, dig the holes 10-12" wide and 6" inches deeper than needed. A good rule of thumb is to put 1/3 of the post in the ground. Main and gate posts should be set 6" deeper for extra strength. Keep the height of your fence panels in mind when digging your postholes. 
Backfill each hole with 6" of gravel to drain water away from the bottom of the post. 
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Setting The Posts
Install end and corner main posts first. Tie a string between these posts along the fence line. This will establish a reference so you can make sure the line posts are set in line. 
Brace the posts using 4' sections of 2x4's nailed to the post diagonally and then nailed to stakes in the ground. This will keep them straight while the concrete sets. 
Check each post to make sure it’s plumb using a level on two adjacent sides. 
Fill holes with concrete mix and follow all package instructions. Prod the mix with a stick while filling to reduce any air pockets. 
Overfill holes at the top. Using a trowel, slope the concrete away from the post to prevent water from collecting around it. If you want to conceal the concrete, pour it to within a few inches of the top of the hole and cover it with soil after the concrete has set. 
Before concrete sets, check plumb and alignment again and make any necessary adjustments. 
Allow concrete to set 24-48 hours before installing fence panels. 
Cutting Posts To The Proper Height
When setting posts on a slope, set them so they're taller than you need for the panel so you can cut them to height just before the panels are hung. Some people prefer to use this method for all of their posts. 
An easy way to make your post heights uniform on level ground is to run a string at the desired height from corner post to corner post keeping it taut. Mark each line post at the string line and cut off the tops of the posts. 
Attaching Panels
You will need help when attaching the fence panels, so plan appropriately. 
Place each panel between the posts so that the ends of the panel come to rest in the center of the posts. Preassembled fence panels have a top and bottom support rail between the frame to which the pickets are attached. Use a level to align the top rail horizontally. 
Use stainless screws or 18d to 20d galvanized nails to attach the panel to the post. Attach the panel through the top and bottom rails. Have someone support the posts while you're nailing. 
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If it is necessary for some reason that two panels must butt together between posts (perhaps there is something in the way that prevents the setting of a post in the appropriate place, for example), attach a 3' cleat across the joints of the rails to provide additional support. 
4.4.2

Building A Gate
Tools and Materials
· 5 2x4's (treated) 
· Drill 
· Galvanized nails or stainless steel screws 
· Carpenter's square 
· Heavy-duty gate hinges 
· Long wood screws for attaching hinges 
· Gate latch of your choice 
Since the gate will endure more use and wear than any other part of the fence, use secure gate posts, strong hardware, and a well-built and braced frame. If your gate opening is wider than 5', you should make your gate with two doors of equal width. Together, the two should span the distance of the gate opening. Each section should be attached to a post and then latched in the center. This design provides greater stability than using a single 5' wide gate that might be too heavy on the hinges and can also be awkward to use. 
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The following instructions focus on building a single door gate. To build a two door gate, make frames for each of the doors and hang them to meet in the middle. 
· As with end and corner posts, set gate posts 6"-12" deeper than line posts. 

· Measure the distance between the posts. Make the width of the gate frame 1" less than this measurement, and the height of the frame several inches shorter than the overall height of the fence. The frame will be constructed of 2x4 lumber positioned on-edge like the rails of the fence panels. 

· Assemble the frame with screws, ensuring that the corners are square by using a carpenter's square. Test fit the frame between the gate posts. If you have to redo something, it’s best to do it now. 

· Place a 2x4 diagonally across the frame, from the top latch side to the bottom hinge side. Mark it and cut it to the appropriate length. Nail in place to form a cross brace. 

· Face the gate frame with the same design as the rest of the fence using boards or pickets. To do this, measure the picket width and, taking the desired spacing into account, determine the number of pickets needed to cover the width of the gate frame. Cut the pickets to the appropriate length to blend with the rest of the fence. Nail each picket securely to the top and bottom rail of the gate frame. 

· Choose long screws and heavy-duty hardware designed for gates. Predrill and screw hinges to the top and bottom rail of the "hinge side" of the gate. (graphic) 

· Prop the gate into position temporarily to test opening and closing the gate. Make sure it clears the ground the full arc of its swing and that it clears the latched side of the post. 

· With gate still propped, mark hinge screw positions on gate posts. 

· Remove the gate and pre-drill screw holes. 

· Reposition gate and line up hinges to pre-drill holes. (At this point a couple of wood blocks may be helpful to prop up the gate while you're attaching it if you don't have someone to help.) 

· Secure the hinges to the gate posts using screws. 
· Install a latch of your choice. 
Fence Finishing And Maintenance
Your fence isn't complete until you've treated it with a protective finish. Even pressure treated wood will perform better with a finishing treatment. Your finish coat will be determined by the look you want to achieve as well as the type of wood you use. There are three options in finishing treatments: paint, stain and waterproofing sealer. 
Paint seals and protects the surface and can add a splash of color or coordinate with your home. Before painting, wood should be clean, dry and primed with oil-based primer. Use a durable exterior latex paint. 
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Stain provides a durable finish coat while still allowing the look and texture of the wood to come through. Semi-transparent stains are best on new wood and give an even appearance and hint of color while allowing the grain to show through. Heavy or solid-color stains cover the grain but keep the texture. They're ideal for older wood that needs a face-lift. 
Waterproofing sealer or repellent is the choice for woods such as spruce, birch, hickory, red oak and poplar that are not resistant to decay and exposure to weather. The sealer/repellent will help prevent rain and moisture from soaking into the wood. These need to be applied annually to preserve the natural wood color. 

Course: 01.463 Landscape Design and Management

Unit 4, Lesson 4

Revised May 2007
 1

