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Preface
Hardscape lighting is the perfect solution to providing added functionality and safety
to an outdoor living space for clients to enjoy their space well into the evenings.
Being able to sell and install these products as a professional can help you establish
a profitable business in a growing industry. This takes the knowledge, trade tips and
tricks, and experience in the field to be able to accomplish this. In this workbook, we
highlight how to design and install low-voltage hardscape lighting as a professional.
These same practices can also be applied to other types of low-voltage lighting that
can be used in a landscape.

This workbook, along with our courses, provides insightful information towards
becoming an installer, but they alone cannot provide you with the skills to achieve
success. We do recommend that you apply this knowledge to the field prior to
servicing clients or being transparent with potential clients. Even shadowing a
hardscape business in your area for a set amount of time will provide you with more
practical situations to which you can then apply on your own.

This course outlines everything involved in the installation of hardscape lighting.
From site planning to the final product, we cover a variety of topics so that you can
make the best choice for your clients. Tools and equipment are also highlighted
throughout this workbook to help you in setting yourself up for what is needed in the
installation process. The goal of this course is not only to help you gain the
knowledge required in the installation process, but to also provide you with the
knowledge to provide expert solutions to your potential client helping you present
yourself as an authority in the industry.

This course aims to lay the foundational knowledge for installing hardscape lighting,
the benefits of these features, the various aspects in designing a space with them,
and how you can sell these features to your clients.

Hardscape Lighting Options and Terminology
When it comes to hardscape lighting, there are some options that should be
considering with your installation as well as when choosing a manufacturer that you
want to partner with. Choosing a manufacturer may be limited to those that are
available to you, but when you have the option you should weigh the pros and cons
of multiple variables to discern whether or not a manufacturer’s product is of high
quality to ensure that you are providing your client with the best possible options on
the market.

The first thing that you will want to consider is that you are installing low-voltage
LEDs. This ensures that you will not need a licensed electrician to install these



lighting features. LEDs stands for light-emitting diode and emits light when it is
activated. They provide the greatest light output for the least amount of electricity
being energy-efficient with a long service life.

Hardscape lighting are integrated lights that do not require you to purchase a fixture
and a bulb, the light source is built right into the fixture. This adds to the build quality
of the fixtures themselves protecting it from the elements ensuring that moisture
does not mix with the electricity. These integrated fixtures are typically constructed of
either brass or aluminum housing with a stainless-steel mounting plate.

The lighting manufacturer will have an IP Code or an Ingress Protection Code which
demonstrates the level of protection that mechanical casings and electrical
enclosures provide against dust, water, intrusion, and contact. There are two
numbers in an IP Code with the first measuring the level of protection against the
intrusion of dust and the second being the level of protection against the intrusion of
water. The highest level of the first digit in protection against dust intrusion is 6 which
means dust tight and the highest level of the second digit in protection against water
intrusion is 8 which means that it can withstand being submerged in water up to 13
feet permanently. With your integrated lights, you would want to see the first digit in
an IP Code to be 5 or greater with 5 representing no sufficient amount of dust to
cause harm to the fixture. You would want to see the second digit of the IP Code to
be 3 or greater with 3 representing water sprayed on the fixture at 60 degree angle.

Along with the build quality of the fixtures, you also want to ensure that the light is of
high quality as well. There are a few major aspects of the light quality that you should
look for that are specific to the quality. The Color Rendering Index (CRI) refers to the
ability of the light to reveal the colors of objects in comparison with a natural or
standard light source. The higher the CRI, the better that light source is displaying
the true colors of an object. For competitive fixtures, you will likely see a CRI of 80
on the low end of the competitive scale with 95 being on the high end. For some
comparison, daylight provides a value of approximately 75, 80 to 85 would be
acceptable, and 90 and above would be considered excellent with 100 being the top
of the 0 to 100 scale.

Color temperature is another important aspect of light, especially when it comes to
design. A warm light is typically around 2,700 - 3,000 Kelvin and a cool light is
around 4,000 Kelvin. Some manufacturers offer both options or a range below or
beyond this. However, it is important to note what color temperature means and what
it is measured in when it comes to designing your space with lighting and when you
are ordering your lighting. Some manufacturers also have color changing lights that
can be changed with Bluetooth connectivity using a device to change from warm to
cool light and a full spectrum of light colors.



Beam angle also plays a role in your choice as the larger the beam angle, the less
amount of fixtures you may need to install over the length of a wall. Though this may
play a lesser role when choosing your lighting manufacturer than the above factors, it
is still important to note especially when it comes to the design of the space.
Competitive manufacturers see a beam angle range from 90 degrees to 112
degrees. Additionally, you want a fixture that does not create hot spots on any object
that it is shining down on. Most competitive manufacturers avoid this with several
LEDs in a fixture spreading out the light over a wider area and / or adding a diffuser
to the light that provides a smooth, uniform light.

When it comes to the manufacturer's warranty, you will want to note the warranty on
the light source as well as the housing of the hardscape lighting and the transformer.
You will typically see a warranty of 5 to 15 years for the light source as being
competitive in the market which can also include 25,000 to 30,000 burn hours on the
light source. Transformers also typically see the same 5 to 10 years for warranty as
being competitive. This is also important information to add to your contract and to
communicate this to your clients.

Replacing a fixture can be difficult to do without easy access to the light fixtures.
Unfortunately with hardscape lighting, easy access is a problem as the caps of walls
are adhered on top of the light fixtures. To replace a fixture typically means removing
the wall cap to access the fixture. However, there are some manufacturers that allow
for the removal of the fixture from the mounting bracket without the removal of caps
in order to replace the fixture. This is a beneficial feature that will help if any fixture
would ever need to be replaced and is worth also weighing among the other factors
within this section. Another feature worth noting is the ability to swivel the housing of
the fixture forward allowing for the spread of light further onto the paving surface.

Here are some further terms that have not yet been discussed that will be useful as
we continue through other sections:

Lumens is the standard unit to calculate luminous flux which measures the total
amount of perceived light emitted by a light source. Luminous efficacy calculates the
lumens that the fixture puts out with the amount of Watts that are used, measuring
the efficiency for that fixture. Lumens will differ from the length of hardscape lighting
you are installing with longer hardscape lights providing more lumens.

A Watt is the unit of electrical power equal to one ampere under the pressure of one
volt (Volts x Amps = Watts). This is the real power or consumption of energy by the
lights on a system with Volt Amps (VA) referring to the apparent power. Watts drawn
by a fixture are always less than or equal to the Volt Amps. Each lighting fixture will
have a Wattage measurement, as well as the transformer. The added up Wattage of
the lights should not exceed 80% of the transformer’s Wattage. This leaves room for
reactive power (VAR - the amount of unused power that flows back from the fixture)



of 20% with the Volt Amps referring to the total amount of current that is drawn
measuring the maximum load.

DC refers to direct current meaning that the current flows in one direction making it
polarized so that there is a positive and negative. AC refers to alternating current and
the flow can change direction periodically and there is no polarity. LEDs prefer DC
power, so a low-voltage system is AC powered allowing you to wire without
considering the polarity of the wiring, but a DC driver at the light ensures that all
lights are the same brightness converting the power right at the fixtures.

Voltage drop refers to the loss of power over a run of the circuit. This can be caused
by having too many lights on a circuit or not having the proper Gauge wire for the
circuit. Voltage drop is less of an issue with LEDs as they draw less electricity than
their predecessor halogen lighting. Gauge refers to the diameter of the wire with
smaller numbers referring to thicker wires. It determines the amount of electric
current the wire can safely carry. As a rule of thumb, we opt for a 12/2 Gauge wire on
most systems with the 2 referring to there being two wires. This allows for a
maximum run of approximately 80 meters or 260 feet. This will be covered in further
sections.

This is a lot to remember, but as we progress through the remainder of the sections it
will begin to make sense how all of this information is used. Regardless, it is
important to know so that you can present yourself as an authority to your client. A
major part of selling any project is having the knowledge and know-how of a product
so that you can speak confidently about it.

Designing Hardscape Lighting
Design is subjective, but there are some basic principles that we can adhere to.
When it comes to designing a space with lighting, you need to first identify areas that
can use light. Beyond installing hardscape lighting, other types of lights can be
incorporated into a landscape including up lights or spotlights and path lights. These
are also low-voltage and can be installed in a similar method to hardscape lighting.

As long as a wall is installed with caps on top of it, hardscape lighting can be
installed under the caps. It is important to allow for a 1” to 2” overhang on these caps
in order to properly conceal the hardscape lights, otherwise the lights will protrude
out beyond the caps. Steps are excellent opportunities to install hardscape lighting.
This is only applicable when steps are built using wall units and caps. If the design
opts for solid steps, the best way to add lighting to the steps is using path lights if
possible in the areas beyond the steps.



Seat walls also offer an excellent opportunity to tuck in lighting underneath the caps
to illuminate the patio space below it. And fire features are another opportunity to
spread a beam of light below the fire feature and onto the patio. Fire will spread light
well, but not at the base of the fire feature. Having light at the base of the fire feature
will allow for those passing by between the fire feature and those sitting around the
fire. This can allow those passing by to not trip over other people's feet or other
objects while passing by.

Typically you will have a choice between 3”, 6”, 12”, or longer hardscape lights to use
in a space. Choosing the lighting length and spacing for the hardscape lights
depends on the length of run that the lights will be installed to. When it comes to
choosing the correct length of hardscape lights and the spacing, a lot of this has to
do with feeling out the space and understanding a few concepts when it comes to
designing a space with light.

If the feature that you are installing hardscape lighting on is immediately surrounded
by another feature that has lighting included in it such as an adjacent pergola with
wash lights, you can likely increase the spacing on your hardscape lights along the
feature. When it works, opt for odd numbers or a mix of odd and even numbers.
Even numbers create symmetry in a space, but odd numbers create interest.

3” lights we use on short steps of 6’ or less. With one or two steps we would opt to
install two 3” lights on each step spacing them apart equally (we will discuss
calculating that spacing later). Alternatively, we could opt for one 6” light in the
middle of each step. If we have three or more steps, instead of installing two 3” lights
or one 6” light on each step, it looks better to offset lights and run a 2-1-2
combination moving up the steps.

With longer steps and having more than three steps, offset the lights moving up the
steps so that they are not all in one single band moving up the steps. Longer steps
we treat more like a wall when it comes to light lengths and distancing. With these
longer runs, we opt for 6” lights instead of the 3” and space them out approximately
4’ - 6’ from one another depending on how many lights we want to fit in that run to
reach an odd number or to mix an even number in with an adjacent area with an odd
number of lights.

On straight wall runs, measure the length of the wall and divide this by the number of
lights you are installing on that wall. For example, a 15’ wall we would install 3 of the
6” hardscape lights. This would give us 5 and this is the spacing for those lights at 5’.
That would provide a spacing of 5’ + 5’ from the first light to the second and the
second to the third. This leaves 5’ (15’ - 10’). Divide this measurement by 2 for the
two spaces at the ends of the wall (2.5’) and this is the measurement for each of
those spaces at the ends of the wall. This means we have from one end of the wall a



2.5’ space, light, 5’ space, light, 5’ space, light, 2.5’ space. This provides an equal
spacing of lights on a wall.

Square fire features we install one 6” light on each side of the fire feature and
rectangular fire features we may opt for two lights on the longer side of the fire
feature at 3” much like we would do for steps of 6’ or less.

When choosing light color, try to remain consistent with the warmth or coolness of
the light. Warm light refers to the light being a soft red-to-yellow and working with
more natural-colored walls, browns, wood, and colorful foliage. Cool light refers to a
whiter light that works well with darker materials, slates, blacks, greys, and
contemporary homes or commercial spaces.

Color temperatures are measured in Kelvin on a scale of 1,000 to 10,000 K, the
lower end of the scale representing warm / soft light and the higher end of the scale
representing cool light. For comparison, sunrise and sunsets are closer to a warm or
soft light at 3,000 - 4,000 Kelvin, whereas daylight with a clear sky at 5,000 - 6,500
Kelvin. Warm lighting is typically around 2,700 - 3,000 K, whereas cool light begins
around 3,500 - 4,000 K and up.

Warm light creates an intimate, warm, cozy environment that is soothing. This is
perfect for outdoor living spaces where it will be used to entertain guests or around a
fire feature that is already providing a warm temperature light. Combining warm and
cool light can be difficult on the eyes, especially at night time, as the eyes try to
adjust to these different temperatures. Cool light is best for functional spaces or with
certain darker color tones.

Some lighting manufacturers have several light temperatures to choose from in their
product lines, so when you are choosing a manufacturer and when you are ordering
lights you will want to get the correct and consistent product number associated with
the lights that you are ordering. A difference in 150 - 200 Kelvin is an unnoticeable
difference to the eye.

As previously discussed, CRI of the light also plays a factor in showing the true
colors that the light is exposing on the surface that it shines on.

When installing hardscape lighting, you want to avoid hot spots on the face of the
retaining wall. This is when a light source is too close to a surface and the light
overwhelms the surface causing a hot spot of light. Some hardscape lights have a
diffuser built into the unit which softens the light coming from the LED bulbs and
spreads it out evenly through the face of the wall and down to the patio below.
However, not every hardscape light has these and you are able to see the LED bulbs
in them. With these, you may need to space them slightly away from the wall rather



than tucked directly against the wall to avoid having those lights immediately shining
directly on the face of the wall.

The bracket of the hardscape lights typically have color options as well including
grey, black, and other options. Try to choose a color that matches the color of the
wall product and not the cap if they are two different color blends. When you look
directly at the wall, that lighting fixture will blend more into the wall rather than stick
out when you are looking at it, especially in the daytime. For example, if the cap of
your wall is black and the wall is grey, opt for a grey hardscape light to blend into the
wall better.

Selling Hardscape Lighting
When you are working to expand your range of services that your business offers,
there is no better compliment to your hardscaping than lighting. This lighting really
helps to highlight wall textures while providing functionality and safety to an outdoor
living space. Hardscape lighting is an easy value add to your client that improves
your revenue while also adding incredible aesthetic value for the landscape that you
are installing.

As you add services to your business, you can improve your business' revenue
without having to spend more money and time on acquiring new clients. The more
services that you can offer the clients you already have or the clients that you are
acquiring, the more you can increase the revenue of each job that you install.

A large part of selling is having the knowledge of the product that you are selling
along with knowing your client. With the information provided throughout this
workbook, you will have gained all of the knowledge required to be able to answer
any questions that your client may ask of you when selling hardscape lighting.
Selling this to your client is about being confident with your knowledge and
presenting your client with the best options that suit their needs.

You should familiarize yourself with the products that are offered by the manufacturer
that you choose and choose a manufacturer that you feel you can stand behind their
product whether that is because of their quality of build or the warranty that they
offer.

There are two really good ways in which you can sell hardscape lighting on a project.
One way is by including it in a design. Hardscape lighting is only done justice when
the client is able to see its effect at night. Generally you are likely not meeting your
client late at night. However, there is design software available that allows you to
change the design to night time to show off the projected effect of the landscape
lighting on the project you have designed. This really helps your client visualize the



value of lighting in the design. Even if my client does not ask for landscape lighting in
the project, I will still include it in the design to help them see what their landscape
would look like lit up.

Another good way to sell landscape lighting is to always have some products with
you as you get further into the selling process with a client. Bring an already wired
transformer with some accent lights and possibly some hardscape lighting. You can
then leave these with your client for them to play around with at night. They can see
the difference that these products have at night and it helps them by having
something tangible that they can see with their own eyes and knowing exactly what it
looks like. Once they see what lighting does to their outdoor space, they will likely
not want to go back to the possibility of not having their space lit up. This can also be
used further into the installation phase of a project. Prior to adhering caps, plug in a
transformer and rough fit the hardscape lighting under the caps. Leave them on for
the night with a timer for them to turn off during the night. Let the client know that you
will be doing this and be transparent with them that this is just to show them the
possibility with lighting. This does require you to have run wire before hand to these
spaces just in case the client decides at this point that they would want to proceed
with lighting.

Your client will likely ask you if it is possible to decide on landscape lighting after the
job is completed. It is important that you explain to them the importance of installing
the landscape lighting before the base is prepared if the wire is needed to be run
through the base. This is especially essential when installing hardscape lighting
before the caps are adhered to the wall. It does not hurt to run some wire through a
project to crucial areas for a client if you think they may decide later that they want to
install some lighting in various areas of a project. Wire is relatively inexpensive and
this can set you up for further sales with that client at a future date.

Get to know your client and understand what appeals to them. Focus on those
factors in a sales process. Ultimately, lighting in an outdoor space has three uses:

1. Aesthetic
2. Usefulness
3. Safety

The aesthetic benefits of hardscape lighting is that it will accentuate the textures of
stone and bring out the colors in the stone that it is shining down onto. This adds to
the beauty of the space well into the evenings.

Lighting helps to create a space that is useful when it gets dark out. Think about
when your client is most likely using their space. Typically this will be after work on
the weekdays and on the weekends. The majority of the time they are enjoying their
space will be while it is getting dark out or in the evenings. If there is no light



provided within the space, they will be sitting in the complete dark and entertaining.
Lighting is an essential part in being able to allow the client to effectively use their
space during the times that they are most likely to be using it.

Safety is a crucial factor. Hardscape lighting will provide safety by illuminating step
ups and allowing people to see where they are while using steps. This is important
especially if they have children or if they entertain, as the last thing they want is for
someone to lose sight of where they are on steps and fall.

Know your client and appeal to their needs. You can use any of these points and
your knowledge of the product to appeal to the needs of your client. If aesthetics are
most important to them, you can lean into that and discuss the importance of lighting
to bring out the textures and colors of the stone. If your client is most likely to be
using their space in the evenings, explain to them the difference that lighting will
make for them to enjoy that space. If your client has children or entertains, discuss
the safety factor that lighting provides especially after some adult beverages in the
evening.

Hardscape Lighting Installation
Continuing from the previous sections, we will continue by building on the
information to be able to choose and run wire, choose the transformer for the
system, making connections at the lights and the transformer, and troubleshooting
any problems that you may experience.

With the installation of the lighting, we need three components: the correct gauge
wire, the correct transformer for the load that will be on it, and the lights.

Choosing and Running Wire
Choosing the right gauge wire depends on the amount of watts that your lighting
draws while also taking into consideration the run of that wire. With a 10 or 12 Gauge
wire, you are going to get a further run than you would a 14 or 16 Gauge wire. Refer
to the chart in this course when choosing the proper Gauge wiring for your system.

Watts 10 Gauge 12 Gauge 14 Gauge 16 Guage

0-20 1860’ 1150’ 730’ 450’

21-40’ 930’ 580’ 370’ 230’

41-60 620’ 390’ 240’ 150’

61-80 470’ 290’ 180’ 110’



81-100 370’ 230’ 140’ 90’

If you require to run a longer distance, consult with the manufacturer or choose to
separate lights into zones as most transformers have more than one tap to wire into.
If you choose to do this, combine lights in specific areas to a specific tap and plan
out your design for this to ensure an efficient use of your wire.

The wire runs from the transformer to each light creating a closed circuit by either
connecting to the last light of the run or by stripping the wires at the very end of the
run and adding a wire connector. The wire should generally be a minimum of 6"
below grade, but this will vary depending on local codes so be sure to check what
that depth is for low voltage wiring.

We opt to run the wire along foundations as much as possible and out of areas that
may be dug into in the future for gardens. When it does pass through an area where
a shovel may find its way into, it can be beneficial to use a conduit to protect the
wire. Though these wires are approved for direct burial, conduit can protect wires
from corrosive materials, from being cut, or from wear and tear on the wire itself.
Definitely use conduit in concrete pours and in high traffic areas such as driveways.

You can run wire on top of your bedding layer or in a synthetic base you can cut out
one of the grooves in the panels and run the wire through those grooves. We opt to
run wire along the perimeter of a project as much as possible and then directly to
features in the most efficient way possible.

It is also beneficial to leave up to 3’ of wire at the light just in case it needs to be
moved in the future. This is less applicable to hardscape lighting as it is not likely to
be moved, but moreso for uplights and path lights. However, having some excess
wire at each light also allows for the easy fix of lights if the connection ever fails or a
light needs to be replaced.

Choosing Transformer
The choice of transformer depends on the amount of lights that you are installing and
the amount of watts that those lights draw. The transformer should have the
appropriate capacity for these lights, and ideally you will install a transformer that
uses at least 50% of the transformer's wattage capacity (if you only have a few lights,
then get the smallest transformer). The lights should also not be more than 80% of
your transformers capacity either. This percentage refers back to the reactive power
(VAr) of the lights that are above and beyond the Watts. Both of these together equal
the apparent power or VA - Volt amps. This is the total amount of current drawn by a
product used to measure the maximum load that the system will have.



Add up the lights and the Watts of each light to then choose the appropriate
transformer size for that system. Also consider that your client may opt to add more
lights in the future, so consider stepping up the size of the transformer if you are
close to that 80% threshold.

Install the transformer at least 12" above grade. This measurement also varies from
region to region, so be sure to check your local code for this correct measurement.
Transformers need to be plugged into a GFCI outlet, so you will need to install the
transformer close by to an outlet or even have an electrician install one for the client.
You can install it on a wall, panel, or pole away from any sprinkler systems. The
cable that comes from the transformer that plugs into the GFCI outlet can be plugged
in with a drip loop at the bottom that is lower than the bottom of the transformer so
that any water flows to the bottom of that loop and falls to the ground rather than
making its way to the transformer. Some transformers allow you to shorten the length
of the cable once you know how much you need to get to the GFCI outlet by simply
tucking it into the transformer.

Consider the number of taps that a transformer has as well when choosing the one
that will work best with your system. Some transformers only have two taps and
others have upwards of six. This allows you to expand multiple zones to that
transformer rather than having to purchase multiple transformers for one project. For
example, if you have a zone that moves to the East side of the house and another to
the West and then another at the back of the yard, you may opt to separate those
into separate zones to make efficient use of the wire or to ensure that you will be
able to get power to all of the lights on a run.

Wires are connected to a transformer at the bottom, which may include popping out
a punch hole to run a conduit up through and into the ground. Conduit will help clean
the look of it up and protect the wire so that there is not a loose wire running up to
the transformer.

At the transformer, you will use wire strippers to remove the final ½” from the copper
wire. Pull the wire apart and use wire strippers to expose the copper strands. There
are automatic wire strippers that make this step quite easy to accomplish without
having to put a second thought into it or you can use a simple wire stripper that has
the number of Gauge indicated on each hole. Identify the Gauge wire that you are
using, put it in the wire stripper, clamp down, twist slightly, and pull. Ensure that you
do not pull out any of the copper wires while doing this. Removing strands of the
copper wire can lead to problems in connectivity and conductivity in the system.

Every transformer has at least a common tap and another tap with a Voltage amount
on it typically starting with 12. One strand of the wire will go into the common tap and
the other will go into one of the other taps. If you have multiple zones and longer



runs, you may opt to move your second wire into a tap with a larger Voltage amount
in order to get power to every light in that run.

Twist the copper strands, being careful not to introduce water to the copper, insert it
into an open tap (you may need to use a screwdriver to open the tap), and use a
screwdriver to clamp the tap down onto the copper strand. Give it a light tug to
ensure that it is clamped down onto it. Complete this with each connection that you
have to bring to the transformer. Depending on the number of wires that you have
coming to the transformer, you may have multiple wires in the common tap. You can
twist these wires together prior to putting them into the common tap.

When mounting transformers, identify where you will be hanging it by measuring the
correct amount above grade that you need, mark where the screw will be hung, and
screw it to fasten it. Sometimes there are mounting plates for the transformer to hide
the screws which will allow you to simply mark where the holes for the screws will
go. You may need to drill pilot holes into materials like brick, mortar, or concrete and
use tapcons to fasten these. Hardware to mount the transformer is typically included.
It is best to install the transformer out of sight, but this is not always possible
depending on where GFCI outlets are available. This is why choosing a transformer
that is aesthetically pleasing is also just as important as having the functionality
required.

Making Connections
Connecting the wire to the lighting can be done a few different ways depending on
your comortability. Some manufacturers have their own easy quick connects that
involve placing wires into guides and twisting to connect the wires. Follow the
manufacturer’s guidelines when using these. Regardless of the system, you can
connect the wires following either of these methods below.

With the 3' excess wire that you left at each light fixture (not too necessary with
hardscape lighting), you will snip the wire in the middle of that, pull apart both
strands of wires, and strip the wire with your strippers approximately ½” to 1 inch to
expose the copper wires. Ensure that you do not remove any of the copper strands
or you should try snipping it again (another reason why you should have excess wire
at each light). You will pull apart the wire also coming from the light and do the same
with your wire strippers. This wire is typically a lower gauge, so ensure that you
choose the proper gauge on your wire strippers. You will then connect one of the
strands of wire from the transformer / previous light fixture, one of the strands that
continues to the next light fixture, and one of the wires from the light fixture you are
currently installing and twist on a wire connector until it is snug. Typically I will spread
the copper strands out, put all three wires together, and twist them together ensuring
that my hands are dry. The wire connector should be outdoor rated and silicon filled
to create a waterproof seal. These wire connectors are typically included with each



light fixture. You will then complete the exact same step with the other three wires
(one from the transformer / previous light, one that continues to the next light, and
one from the current light). With your connections made, use electrical tape to tape
around the connection approximately a couple of inches below. This will put tension
on the tape rather than breaking the connections loose if there is any movement.

You can continue this process with each light until the last light in the series. At this
light you will have no more wires continuing the circuit, so you will only be connecting
the wire coming from the previous light and the wire coming from the light. It would
help to test the connection at this point by plugging in the transformer and seeing if
the lights turn on. If they do, you are good to bury the wire. If they do not, then you
can test the connection of each of the lights. Follow the steps in the next module to
troubleshoot lighting problems.

Using these silicone filled connectors is the easiest method to install lighting. The
argument against using these is that they are not strong connections. However, with
the electrical tape taking the tension off of the connection, the silicon solidifying
creating a water-tight seal, and the protection of being under a cap, these are
sufficient for their application. Especially in hardscape lighting where there is minimal
movement in the lifetime.

Alternative methods of connecting is using a crimp connector or by soldering the
wires together. These each will take a little bit longer and require more tools in order
to complete these connections. However, the same principles still apply where you
would be connecting three wires. In each of these applications you would be
combining two wires together (the wire coming from the transformer / previous light
and the wire from the light) and inserting that into the compression sleeve (works
best if it is a clear compression sleeve) and then halfway into the crimp connector.
The second wire would then go into the other side of the crimp connector and these
would both be crimped. Then the compression sleeve would slide over this
connection, silicone would be added inside of the sleeve, and a heat gun would be
used to compress the sleeve to fit snuggly over the connection. The heat gun should
be applied to the middle and working its way out. The same process applies for
soldering except by using a proper soldering kit to heat the copper wires and adding
solder to the heated wires, waiting for them to cool, and then adding your
compression sleeve.

It is important to test the system prior to adhering the caps on top of the hardscape
lighting. Once your lights are tested, we are going to score out grooves in the wall
blocks in order to fit the wiring into the wall block so that the caps can sit flush. This
may mean cutting out larger pockets in the top of the wall block for the connections
to fit into as well. Some wall blocks have cores, so this is less of an issue. However,
you will at least have to score lines coming from the light to the cores so that the wire
can sit into that score line.



Make sure that the light is positioned correctly, test the lights one last time, and glue
the hardscape light using a hardscape adhesive to the wall block. Add a weight to
the top of the light for some time to ensure the adhesive has time to cure enough
that the light will not move around while you try to add the caps on top. You can opt
to grind down the area directly below the light so that the metal plate of the light sites
completely flush, but this is an almost negligible difference.

Accessories and Troubleshooting Problems
When you test your lights and you find that they are not lighting up or some lights or
a series of lights are not lighting up, there are a few things that we can test to see
what the problem may be.

If all of the lights are not working, first check that the transformer is plugged into a
working GFCI outlet and ensure that each of the runs of wire is plugged into the
common tap and another tap. Sometimes if you have multiple runs you can mix up
wires at the transformer and accidentally plug the same wire into the same tap rather
than having one wire plugging into the common and one into another tap. This
should resolve any issues with your lights, otherwise you have not adequately
connected every one of the lights appropriately. Double check one of the
connections to see if this may be the case.

When testing a connection, if we have a spare transformer handy it is the first thing
that we may try. Disconnect the transformer and connect the new transformer to see
if it was the transformer that was the problem. We also make sure that we are using
the right transformer for the amount of lights that are on our run. Sometimes a
customer will decide last minute to add more lights and we do not remember to
compensate with a larger transformer.

If some of the lights are working, then it is a connection problem at those lights.
Double check those lighting connections that they have been wired properly. If a full
series of lights are not working, ensure that the wires have been put into the right
taps at the transformer. If it is a longer run with a lot of lights, consider moving one
wire at the transformer to a tap with a larger Voltage output if possible with the
transformer.

If none of this works, ensure that you have the proper Gauge wiring for the run and
the number of lights that are on that run. You may have chosen a Gauge of wire that
is not capable of handling that load. You can also use a voltage tester to see where
the connections are not receiving any power or where the power has dropped off in a
run. This will help you to decide what may need to be fixed in that series.



There are several accessories that can be used to control the lights and set on and
off schedules. Mechnical timers allow for on and off settings to be set on a 24 hour
dial and are the least expensive option for setting a schedule for lighting.
Astronomical or digital display timers have the same features of setting on and off
schedules but can typically be set for weekday and weekend or daily options and are
slightly more expensive than mechanical timers. Photocells plug directly into a
transformer and the photocell is pointed downward and preferably in a space with
some shade if that is where the transformer is located. This will turn the lights on and
off based on the daylight present. WIFI timers plug directly into the transformer and
allow your client to control the lighting from anywhere in the world by connecting to a
device and setting schedules for each day. This is accompanied by an app and is
fairly easy to set up. Keep in mind the GHz of your client’s internet connection and
the compatibility of the WIFI timer with that. Most client’s will have the capability of
2.4 GHz or 5 GHz.

Provide the client with a walkthrough of the feature upon completion of the project.
Discuss how to use any timers or WIFI connections in order to set schedules and
ensure they are able to get connected to these accessories with their devices. This
entire course helps to lay the foundational knowledge of selling, designing, and
installing hardscape lighting. These same installation practices can also be applied
to other landscape lighting of low-voltage.

We hope this course has helped you get started in the installation of hardscape
lighting. Please let us know what you thought about it by reaching out to us and how
it has possibly helped. Sharing this platform helps us in getting the word out more
about this content and it is very much appreciated.


