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Homework Assignment 1

Watershed Structure Site Study

Sepulveda Dam

LA’s Sepulveda Dam
Photo Geoffrey Morrison
https://www.forbes.com/sites/geoffreymorrison/2018/12/29/visiting-las-sepulveda-dam-and-wildlife-reserve/?sh=351e38925500
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Homework Assignment 1: Watershed Structure Site Study - Sepulveda Dam

Site Narrative

The Sepulveda Dam  is designed to withhold winter 
flood water along the Los Angeles River.  It was 
completed in 1941 and was built in response to the 
historic 1938 floods that killed 144 people. The dam 
controlled flood many times but there were incidents 
where the LA River overflowed its banks in 1969, 1994 
and 2005.

•	 detention dam

•	 clontrols flow downstream

•	 does not produce electricity

•	 1 of 19 dams in Los Angeles County’s flood control 
system

The upstream of Los Angeles River and north side of Sepulveda Dam.
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Homework Assignment 1: Watershed Structure Site Study - Sepulveda Dam

Site Location

The Sepulveda Dam is located in Van Nuys, California, 
the south center part of San Fernando Valley, north 
of the intersection of 101 Ventura and 405 Sand 
Diego Freeways. The dam is in the Sepulveda Basin, 
part of the San Fernando Basin, a 2,000-acre area, 
used for wildlife refuge and recreation. The LA River 
runs through the Sepulveda Basin diagonally from 
northwest to south east and several interconnected 
dry washes are part of the basin as well.

Region Sepulveda Dam BasinSan Fernando BasinNorth North North6 miles 4 miles 3000 feet

Pacific Ocean
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Sepulveda Dam

405

405

405

101

101

LA River

Bell 
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Homework Assignment 1: Watershed Structure Site Study - Sepulveda Dam

Site Plan

Victory Blvd Woodley Ave

Sherman 
Oaks

Van Nuys Airport
Reseda

Balboa Blvd
Van Nuys

Encino

BurbankBlvd

405

101

LA River

Bull Creek

Hayvenhurst 
Creek

Woodley 
Creek

Haskell Creek
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Lake Balboa

Sepulveda  
Basin 

Wildlife 
Reserve

Sepulveda  
Basin 

Recreation  
Area

Donald C. Tillman 
Water Reclamation 

Plant

The Japanese 
Garden

Sepulveda Dam Basin North1000 feet

Basin 
Boundary

Sepulveda Dam

Residential & 
Commercial

Residential & 
Commercial

Residential & 
Commercial

LA River

1

1

1

1

North side of dam looking 
south. 

Embarkment, spillway, 
control tower and below 
floodgates and outlet 
channel.

Closed up of control 
tower, eight floodgates 
and outlet channel and 
embarkment to the right 
of control tower.

2

South side of dam looking 
north. 

flow 
direction

flow 
direction

flow 
direction

Upstream

Downstream

Floodgates north side.
Dam keeper operates the 
gates separately, using 
hydraulic lifts in steel 
cylinders inside control 
house. Each gate can 
be raised a maximum of 
nine feet.

2
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Homework Assignment 1: Watershed Structure Site Study - Sepulveda Dam

Site plan notes

NorthNot To Scale (NTS)

Dam Keeper communicates water flow data to U.S. 
Army Corps of Engineers who operate the dam system 
downtown and send instructions back to dam keeper for 
outler and spillway gates. 

Dam keeper operates the gates using hydraulic lifts in steel 
cylinders inside control house. Each gate can be raised a 
maximum of nine feet.

The spillway acts as a relief valve, preventing water from going over the dam 
embankment. Each spillwaybay has a steel drum gate designed to float in a 
chamber located in the spillway crest.
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Homework Assignment 2

Site Drainage & Grading Structures

Sepulveda Dam Redesign

A small pond in the Sepulveda Basin Wildlife Reserve. 
Photo GEOFFREY MORRISON
https://www.forbes.com/sites/geoffreymorrison/2018/12/29/visiting-las-sepulveda-dam-and-wildlife-reserve/?sh=351e38925500
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Homework Assignment 2: Site Drainage & Grading Structures

Redesign

The redesign of the Sepulveda dam basin would 
include stormwater management structures like pond 
constructed wetlands and bioretention systems to 
control runoff and clean runoff pollutants. Currently 
the basin is an open space without any places to 
walk and experience the site. Trails and paths would 
connect all these stormwater management systems 
for people to visit and not only learn about these 
systems but also enjoy the outdoors and the wildlife 
they support.

Sepulveda
Dam

LA River

Sepulveda  Basin 
Wildlife Reserve

Sepulveda  Basin 
Recreation  Area

101

405

Burbank Blvd

Woodley Ave

Bioretention 
System

Pond Constructed 
Wetland

Existing 
Wetland 

Area

Not To Scale (NTS)

Concept Diagram
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Homework Assignment 2: Site Drainage & Grading Structures

Not To Scale (NTS)

Plan View

Pond Constructed Wetland

Engineered wetland systems consist of a pre-
treatment zone  and a combination of a marsh zone 
and pool zone.

•	 Maximize removal of pollutants from stormwater 
runoff

•	 Direct flow through an engineered open marsh 
system 

•	 Remove pollutants through settling and vegetative 
uptake/filtration

•	 Total suspended solids (TSS) removal rate is 90%

•	 Support wildlife habitat

•	 Add to the aesthetics of the site
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Homework Assignment 2: Site Drainage & Grading Structures

Pond Constructed Wetland

•	 Flow entry A to B into the forebay  B to C

•	 Runoff flows into spillway C and into high 
marsh C to D, low marsh D to E and pool 
zone E to F for sediment settling

•	 Outlet Structure F allows runoff to exit

•	 Emergency spillway G to I

Section
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Homework Assignment 2: Site Drainage & Grading Structures

Pond Constructed Wetlands

Outlet structures are used to discharge cool 
water from the bottom of the pool. In the 
summer, the pool can act as a heat sink as 
water tends to get 10 degrees warmer than 
the downstream waterway and can have 
negative effects downstream.

Reverse-Slope Outlet Structure
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Homework Assignment 2: Site Drainage & Grading Structures

Bioretention System

Native vegetation is planted on the soil bed 
that absorb pollutants and runoff.

Stormwater runoff is filtered through the soil 
planting bed before entering downstream by 
an underdrain system or infiltrated into the 
existing subsoil below the soil bed.

The system can be build in any shape as a 
basin or narrower with a flat bottom for basin 
and sloping when narrower like a swale.

Not To Scale (NTS)
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Homework Assignment 2: Site Drainage & Grading Structures

Bioretention System

The basic design parameters for bioretention 
systems are its storage volume, the thickness, 
character, and permeability rate of its planting 
soil bed, and either the hydraulic capacity of its 
underdrain or the permeability of its subsoil.

Permeability rate of the soil bed material must 
be sufficient to drain the runoff volume within 72 
hours.

The gravel layer serves as bedding material for 
the underdrain pipes.

Underdrain piping beneath the soil planting bed 
and sand layer must be perforated. All other 
underdrain piping, including cleanouts which help 
drain standing water, must be non-perforated.

The underdrain piping must connect to a 
downstream storm sewer manhole, catch basin, 
channel, swale, or ground surface at a location 
that is not subject to blockage by debris or 
sediment.

Planting Soil Bed Detail

Not To Scale (NTS)
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Homework Assignment 3

Draw BARRIER (retaining wall,footing and 

adjacent materials) studies

Retaining Wall at UCLA Hershey Hall

UCLA Mira Hershey Hall
Photo from UCLA Library University Archives
https://picturingucla.library.ucla.edu/photos/universityarchives:28973
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History

UCLA’s first residence hall located on Hilgard Avenue 
in South Campus. It was named after Mira Hershey, 
who gave $300,000 to have the all-women dorm built. 
The original Hershey Hall of the 1930s is still in use 
today as an academic building.

UCLA, Mira Hershey Hall
Douglas H. McLellan, Architect
George W. Kelham, Super. Architect

ContextRegion North North10 miles 1 mile

UCLA
HERSHEY HALL

UCLA
HERSHEY HALL

LOS ANGELESLOS ANGELES

PACIFIC OCEANPACIFIC OCEAN

I-405I-405

BRENTWOODBRENTWOOD
SANTA MONICA  BLVDSANTA MONICA  BLVD

SUNSET BLVDSUNSET BLVD

WILSHIRE BLVDWILSHIRE BLVD

WESTWOODWESTWOOD

BEVERLY HILLSBEVERLY HILLS

BEL-AIRBEL-AIR

Site Location

The retaining wall is in UCLA Hershey Hall in the 
western part of Los Angeles, California. 

Nearest major streets are the I-405 San Diego Freeway 
to the west, Sunset Boulevard to the north, Wilshire 
Boulevard, and Santa Monica Boulevard to the south.

The campus is in the residential area of Westwood and 
bordered by Bel-Air to the north, Beverly Hills to the 
east, and Brentwood to the west.

UCLA Campus North1000 feet

Southeast Elevation, UCLA Mira Hershey Hall, July 1931 
Photo from UCLA Library University Archives

HILGARD AVENUEHILGARD AVENUE

SUNSET BLVDSUNSET BLVD

UCLA 
HERSHEY HALL

LE CONTE AVENUELE CONTE AVENUE

VETERAN AVENUEVETERAN AVENUE

GAYLEY AVENUEGAYLEY AVENUE

Homework Assignment 3: Draw BARRIER (retaining wall,footing and adjacent materials) studies



Theo Vuduris  |  Landscape Construction Methods and Materials  |  17 of 95

Homework Assignment 3: Draw BARRIER (retaining wall,footing and adjacent materials) studies

Site Analysis

North50 feet

RETAININGRETAINING
WALLWALL

HILGARDHILGARD
AVENUEAVENUE

WALKWAYSWALKWAYS

UCLA UCLA 
HERSHEY HALLHERSHEY HALL

MANNINGMANNING
AVENUEAVENUE

MIX MIX 
UCLA FRATERNITIES UCLA FRATERNITIES 
AND RESIDENTIALAND RESIDENTIAL

UCLA UCLA 
CAMPUSCAMPUS

Drainage Patterns and Land Features

ENTRY &ENTRY &
STEPSSTEPS

North50 feet

Retaining Wall Length 220 feet

Retaining Wall 
Height
Min 2.5 feet
Max 9 feet
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Homework Assignment 3: Draw BARRIER (retaining wall,footing and adjacent materials) studies

Concrete Cantilevered Wall Detail

Front and south side of wall

Section

View of lawn and slope behind the south part of wall

Front and north side of the 
wall

North side of wall

View of shrubs behind north part of wall

18”

6”4”

4”

12”

CONCRETE

10’ MAX
HEIGHT

12”

DEPTH

GRANULAR FILL

UNDERDRAIN

12” MIN

0.6 HEIGHT

WEEP HOLES
2” DIA PIPING
6’ O.C.
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Homework Assignment 3: Draw BARRIER (retaining wall,footing and adjacent materials) studies

6”

CONCRETE

GRANULAR FILL

UNDERDRAIN

12” MIN

Drain Detail

Section

Drain holes along the north side of the 
retaining wall

Drain holes along the south side of the 
retaining wall

Iron Grate next to entry on the north side Iron Grate on the south end of the retaining 
wall

VARIES TO 
FROSTLINE

12” x 12” x 1”
CAT IRON GRATE

12” x 12” 
INLET BOX WITH EXTENSION
UNTIS TO VARY DEPTH

FACTORY FURNISHED DRAIN PIPE
CONNECTOR RING FLANCE WITH
3” - 8” ADAPTORS

4” AGGREGATE FILL

PREPARED SUBGRADE

12”

12”

Close image of one of the drain holes

There is appropriate drainage 
behind the wall but there is 
evidence of damage from water 
like cracks in the wall and drain 
holes that are falling apart.
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Homework Assignment 3: Draw BARRIER (retaining wall,footing and adjacent materials) studies

Redesign

This would be one idea for the retaining wall 
that varies in height from 2.5 feet to 9 feet and 
width does not exceed 18”.

Aggregate backfill and underdrain or weep 
holes would help with the water accumulating 
from watering the lawn and plants nearby.

Typical dry-laid stone gravity wall

18”

4”

AGGREGATE 
BACKFILL

12” MIN

UNDERDRAIN

AGGREGATE 
BASE

FLAT STONES WITH 
RECESSED MORTAR 
ON THE BACK FOR 
TOP 3 COURSES

WEEP HOLES
2” DIA. PIPING
6’ O.C.

10’ MAX
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Homework Assignment 3: Draw BARRIER (retaining wall,footing and adjacent materials) studies

Redesign Sketch

UCLA, Mira Hershey Hall
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Homework Assignment 4

PAVING studies

Westfield Century City Mall
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Homework Assignment 4: PAVING studiesHomework Assignment 4: PAVING studies

History

Opening date	 1964
Developer	          Del E. Webb Construction Company
Management	 Westfield Group
Owner	           Westfield Group
Architect	           Architect, Minoru Yamasaki /
                              Welton Becket & Associates

No. of stores and services    about 200
No. of anchor tenants	           5
Total retail floor area	           1,300,000 sq ft
No. of floors	                     2
Parking	                               about 3,500 spaces

Region

Westfield Century City Mall

North10 miles

WESTFIELD
WESTFIELD

I-405I-405

I-10I-10

SANTA MONICA  BLVDSANTA MONICA  BLVD

W PICO  BLVDW PICO  BLVD

CENTURY CITYCENTURY CITYBRENTWOODBRENTWOOD

MAR VISTAMAR VISTA CULVER CITYCULVER CITY

WESTWOODWESTWOOD

CRESTWOODCRESTWOOD
HILLSHILLS

SANTA MONICASANTA MONICA

Vicinity North1 mile

“Century City” in 1968. This is when the mall was called 
“Century Square”. There used to be train tracks directly in 
front of this mall on Santa Monica Blvd. Today this is Westfield 
Shopping Center.
Photo: Mark Susina

LOS ANGELESLOS ANGELES

PACIFIC OCEANPACIFIC OCEAN

Site Location

Westfield Century City is a two-level, 1.3 million-
square-foot outdoor shopping mall in the Century City 
commercial district in Los Angeles, California. It is a mix 
of retail, restaurant and other services business.

Nearest major streets are the I-405 San Diego Freeway 
to the west, Santa Monica Boulevard to the north, and 
W Pico Boulevard to the south.

Project location: 10250 Santa Monica Blvd, Los 
Angeles, CA 90067
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Homework Assignment 4: PAVING studies

WESTFIELD

SANTA MONICA  BLVDSANTA MONICA  BLVD

SANTA MONICA  BLVDSANTA MONICA  BLVD

CENTURY PARK WCENTURY PARK W

CONSTELLATION BLVDCONSTELLATION BLVD

CONSTELLATION BLVDCONSTELLATION BLVD
AVENUE OF AVENUE OF 
THE STARSTHE STARS

AVENUE OF AVENUE OF 
THE STARSTHE STARS

W OLYMPIC BLVDW OLYMPIC BLVD

CENTURY PARK ECENTURY PARK E

CENTURY CITYCENTURY CITY
BUSINESS DISTRICTBUSINESS DISTRICT

CENTURY PLAZACENTURY PLAZA
HOTELHOTEL

LOS ANGELES LOS ANGELES 
COUNTRY CLUBCOUNTRY CLUB

Context

Westfield Mall Levels 1 & 2 have almost identical floor plans.

North600 feet

STORES

Site Analysis

Site Plan Level 1 

SINGLE-FAMILY
RESIDENTIAL

SINGLE-FAMILY
RESIDENTIAL

MULTI-FAMILY
RESIDENTIAL

COMMERCIAL

COMMERCIAL NorthNot To Scale (NTS)

Mall Entry

Main Pedestrian Passage

Vehicular Circulation

Property Boundary

LEGEND

View of Levels 1 and 2.

Out of the 7 levels in 
Westfiled Mall only 
2 include shops and 
restaurants. The other 5 
levels are for parking.
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Homework Assignment 4: PAVING studiesHomework Assignment 4: PAVING studies

Stone Detail

Pedestrian path with 3 different types of 
paving.

Cut stone pavers on structure

Pedestrian path with 3 different types of 
paving.

Seating area with stone surfaces for a water 
feature, benches, planters and remaining floor area.

Pedestrian path, planters and seating area. stone area.

4” CUT STONE WITH SAND SWEPT JTS.

NEOPRENE TACK COAT

3/4” BIT. SETTING BED

2” ASPHALT CONC.

2” SAND BASE

FABRIC SEPARATOR

DRAIN MAT

WATERPROOF MEMBRANE 
WITH PROTECTION BOARD

SLOPED STRUCTURAL SLAB
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Homework Assignment 4: PAVING studies

Concrete Detail

Bridge connecting Westfield Mall to the east with 
business district.

Sidewalk and exterior surfaces on the north 
side adjacent to Santa Monica Boulevard.

Parking

Store floor

Connecting path to a building outside of 
Westfield Mall to the east.

Concrete pavers with pedestals on structure

2”CONCRETE PAVERS WITH OPEN JOINTS,
1/8” - 1/4” TYP.

PAVER PEDESTAL, SPACING AS
RECOMMENDED BY MANUF.

RIGID INSULATION  WITH 
OPEN JOINTS FOR DRAINAGE

DRAIN MAT

WATERPROOF MEMBRANE 
WITH PROTECTION BOARD

SLOPED STRUCTURAL SLAB
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Homework Assignment 4: PAVING studies

Other Detail 

Brickwork, Rubber, Planters

Planter with brickwork in stacked bond flatwork.

Brickwork area and adjacent areas with 
stone and concrete paving.

Resilient rubber emulsion paving on aggregate baseTree in planter on structure

Play area with resilient surfacing. Event space with artificial lawn. Concrete planter.

2” POROUS SHREDDED 
RECYCLED UBBER 
PAVEMENT W/ 
PROPRIETARY BINDER, 
PLACED ON GRATED 
CRUSHED AGGREGATE 
AS PER MANUF. SPECS. 
COLOR TOPPING AS 
SPECIFIED IN 1/2” TOP 
LAYER.

4” EVENLY GRADED 
AGGREGATE BASE AS PER 
MANUF. SPECS.

DECK 
FINISH

PREPARED SUBGRADE

CONCRETE PLANTER

COUNTER FLASHING OVER REGLET AND INSULATION

RIGID INSULATION
FABRIC SEPARATOR

ROOT BQLL

LIGHT SOIL MIX 3’ MIN DEPTH

2” SAND
3 LAYERS OF INVERTED PLASTIC CELLULAR 
TURG GRIDS ON HEAVY DUTY DRAIN MAT

WATERPROOF MEMBRANE
W/ PROTECTION BOARD
PLANTER STRAINER DRAIN

STRUCTURAL DECK

10”

2’-0”
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Homework Assignment 4: PAVING studies

No Redesign required

The successful design of Westfield Century City, a 
mid-century modern style  that uses different kinds 
of paving and a variety of Mediterranean and native 
plants, encourages consumers to engage in different 
outdoor activities and linger around lounging areas 
and strolling paths and gardens. 

Design Teams: OJB Landscape Architecture, Gensler, 
Kelly Wearstler Design, Selbert Perkins Design, RA 
Smith National, HLB Lighting Design
Design year: 2014
Year Built: 2017

OJB Landscape Architecture transformed the 
1960’s mall into an outdoor retail experience where 
customers are drawn to enjoy eight acres of outdoor 
space, of plazas, terraces, gardens, water elements 
and paths of different types of geometric paving and 
architectural raised and movable planters. 
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Homework Assignment 5

Draw STEPS and adjacent surfaces

Mattachine Steps
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Homework Assignment 5 - Draw STEPS and adjacent surfaces - Mattachine StepsHomework Assignment 5 - Draw STEPS and adjacent surfaces - Mattachine Steps

History

The Mattachine Steps or the Cove Avenue stairway 
was recognized as a historic site by the City of Los 
Angeles and dedicated to the Mattachine Society, the 
pioneering gay rights group founded in 1952 by Harry 
Hay (1912-2002). The group was one of the first gay 
rights organizations established in the United States 
and was enormously influential in the development 
of the national gay rights movement. The name of the 
society was taken from a fraternal order of masked 
performers that traveled the French countryside 
during the Middle Ages. 

The stairway is near Hay’s former residence and 
location for the group’s first secret meeting on Nov. 11, 
1950.Map

Bottom of steps Top of steps with breathtaking views of the Silver Lake Reservoir

North1 mile

Members of the Mattachine Society in a rare 
group photograph. Pictured are Harry Hay 
(upper left), then (l–r) Konrad Stevens, Dale 
Jennings, Rudi Gernreich, Stan Witt, Bob Hull, 
Chuck Rowland (in glasses), Paul Bernard. 
Photo by James Gruber.

MATTACHINE STEPSMATTACHINE STEPS

Site Location

The Mattachine Steps are an outdoor staircase on 
Cove Avenue in Silverlake, an east-central region of 
Los Angeles, California.  The steps are east of the Silver 
Lake reservoirs, between Silver Lake Boulevard and 
Glendale boulevard. Nearest freeways (Fwy) are to the 
east Glendale Fwy (2) and Golden State Fwy (5) and to 
the south Hollywood Fwy (101), and Sunset Blvd.

Nearby address: 2355 Cove Ave, Los Angeles, CA 
90039 DOWNTOWNDOWNTOWN

LOS ANGELESLOS ANGELES

SILVER LAKESILVER LAKE

GLENDALEGLENDALE
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Homework Assignment 5 - Draw STEPS and adjacent surfaces - Mattachine Steps

Western Engineering Pub. Co., 1912-1918
Document: Journal, magazine, periodical  
Language: English
Publisher: San Francisco, California

May 1918, Los Angeles, California - Contract for grading, pav-
ing and construction of reinforced concrete stairways on Cove 
avenue has been awarded to M. W. McCombs, 1654 West 36 
street, Los Angeles, for $7,404.46.

Photo of contractor’s stamp on the stairway still visible today.

History
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Homework Assignment 5 - Draw STEPS and adjacent surfaces - Mattachine Steps

Context Site North North1000 feet 80 feet

Site Analysis

SILVERLAKESILVERLAKE
RESERVOIRRESERVOIR

SILVER LAKESILVER LAKE ELYSIAN HEIGHTSELYSIAN HEIGHTS

MATTACHINE STEPSMATTACHINE STEPS

GLENDALEGLENDALE
FWY (2)FWY (2)

GOLDEN GOLDEN 
STATE STATE 
FWY (5)FWY (5)

SINGLE-FAMILY
RESIDENTIAL

SINGLE-FAMILY
RESIDENTIAL

SINGLE-FAMILY
RESIDENTIAL

SINGLE-FAMILY
RESIDENTIAL

SINGLE-FAMILY
RESIDENTIAL

SINGLE-FAMILY
RESIDENTIAL

Vehicular Circulation

Pedestrian Circulation

Undeveloped Plant Area

Mattachine Steps

LEGEND

West cul-de-sacEast cul-de-sacView towards the top of the stairs and 
adjacent plant areas 
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Homework Assignment 5 - Draw STEPS and adjacent surfaces - Mattachine Steps

Defects and Flaws

•	 Stairs cracks and breaks

•	 Blocked or damaged drainage

•	 Overgrown, unkept plantings

•	 Gophers

•	 Damaged sidewalks and streets
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Homework Assignment 5 - Draw STEPS and adjacent surfaces - Mattachine StepsHomework Assignment 5 - Draw STEPS and adjacent surfaces - Mattachine Steps
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Detail Run of Stairs

Run of Stairs   Section A-A

662 ft
ELEVATION

520 ft
ELEVATION

5’-0” 14’-9” 4’-0” 13’-9” 13’-9” 13’-9” 28’-3”6’-9” 6’-3” 6’-3” 6’-6” 6’-0” 6’-0” 6’-0” 6’-6” 6’-6” 5’-0”6’-0”12’-0” 12’-0” 19’-6”

236’-0”

142’-0”

17’-3” 17’-3” 13’-0”

Riser 0’-4.25”
Tread 1’-3”

Riser 0’-5.5”
Tread 1’-0.5”

Riser 0’-5.5”
Tread 1’-1”

STREET

SIDE
WALK

12 STEPS 11 STEPS11 STEPS 11 STEPS 11 STEPS 23 STEPS 11 STEPS

RUN OF STAIRS

RISE OF 
STAIRS

PERCENT OF SLOPE:  60%

ANGLE OF SLOPE:       31 DEGREES

11 STEPS 18 STEPS 16 STEPS 16 STEPS 12 STEPS

SIDE
WALK

STREET

LANDING LANDING LANDING LANDING LANDING LANDING LANDING LANDING LANDING LANDING

Key Map Section NorthNTS

A

A
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Homework Assignment 5 - Draw STEPS and adjacent surfaces - Mattachine Steps
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NWidth of Stairs Structure   Section B-B

Detail Width of Stairs

Key Map Section NorthNTS

B

B

1’-0” 0’-6” 0’-6” 0’-2”

0’-5”
0’-6”0’-6”

0’-3”0’-3”

1’-0”4’-11”

8’-1”

DRIVEWAY

DRAINAGE CHEEK 
WALL/
CURB

CHEEK 
WALL/
CURB

DRAINAGE BORDER

PLANT AREA

STEP

WIDTH OF STAIRS STRUCTURE
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Homework Assignment 5 - Draw STEPS and adjacent surfaces - Mattachine StepsHomework Assignment 5 - Draw STEPS and adjacent surfaces - Mattachine Steps

Detail Steps

Reinforced Concrete Stairs with Cheek Wall 

CHEEK WALL @ 6” HEIGHT

SLOPE REINFORCED CONCRETE

1/2” EXPANSION JOINT

1/2” EXPANSION JOINT

FINISH GRADE

FINISH GRADE

FROSTLINE AGGREGATE  BACKFILL

REINFORCED CONCRETE FOOTING

PREPARED SUBGRADE

6” 6” 

6” MIN.

12”
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Homework Assignment 5 - Draw STEPS and adjacent surfaces - Mattachine Steps

Inspiration for 

Redesign or 

Improvements

Rio De Jainero, Brazil

San Francisco, USA

Montmartre, France Sicily, Italy

GraniteSpanish Tile Brick
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Homework Assignment 5 - Draw STEPS and adjacent surfaces - Mattachine Steps

Improvements

1 - 1/2” O.D. STL PIPE W/ CONT. WELDS
&  ALL WELDS & CORNERS GROUND  

16” x 5 - 1/2” TREAD/RISER TYP.

PREPARED SUBGRADE
CONCRETE FOOTING
REINF. AS REQUIRED

AGGREGATE BACKFILL

SLOPE

6” MIN.

FROSTLINE

FROST
DEPTH

FINISH GRADE

FINISH GRADE

1” RADIUS

6”

CONCRETE BASE
REINF. AS REQUIRED

1/2” EXPANSION 
JOINT

1/2” EXPANSION 
JOINT

USE MIN. ACCEPTABLE 
RADIUS @
BENDS TYP.

POSTS @ EA. END
6’-0” MAX. O.C.

SMOOTH 

12” 12”

30”

30”

15”

3”

1X TREAD 
WIDTH

APPROVED 
NON-SHRINK 
GROUT

12” DIA. CONC. 
FTG. TYP.

3”
 DIA. CORE

Handrail at Steps Granite Steps on Concrete base
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Homework Assignment 5 - Draw STEPS and adjacent surfaces - Mattachine Steps

Improvements

•	 Ligths

•	 Handrail

•	 Granite Steps

•	 Drainage

•	 Plantings



42 of 95  |  Landscape Construction Methods and Materials  |  Theo Vuduris    



Theo Vuduris  |  Landscape Construction Methods and Materials  |  43 of 95

Homework Assignments 6 & 7

Draw STRUCTURES study: Wood Deck and Overhead Structures

Home in the HillsHome in Virginia

UCLA Footbridge
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Homework Assignments 6 & 7 Draw STRUCTURES study: Wood Deck and Overhead Structures: Home in Virginia

Site
North40 feet

Home in Virginia

The home is located in a residential neighborhood 
in Virginia. In the back of the house the owner build 
a deck show in in red that faces the pool.. The deck 
wraps around the back of the garage and part of the 
back of the house, 

HOUSEHOUSE

GARAGEGARAGE

POOLPOOL

DRIVEWAYDRIVEWAY

DECKDECK

View of the deck and the back of the garage and the house, as seen 
from the northwest corner of the property. To the right is the pool 
showing only part of the pool cover.
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Homework Assignments 6 & 7 Draw STRUCTURES study: Wood Deck and Overhead Structures: Home in Virginia

Photos

Southwest corner of the deck. Four more smaller wooden 
benches can be seen on the deck.

Front - facing west. There are two set of steps on each side and 
a long bench in between.

North side

Photo was taking during grading part of the site at 2.5% sloping 
away from the house. There is a concrete patio that was not 
removed.

Showing part of the front and south side of the framing. Here 
joists rest on top of the beams. Also seen is the blocking.

Framing in front of the garage, north side. The joists and beam 
are on the same plane. Joists look more like blocking.

CONCRETE PATIOCONCRETE PATIO
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Homework Assignments 6 & 7 Draw STRUCTURES study: Wood Deck and Overhead Structures: Home in Virginia

Detail Top View

NTS North

5'-9" 5'-9"

37'-4"

10'-7"

22'-4"

21'-5"15'-11"

BEAMS 4X4
SPACING  @ 3'-1/4" NOT O.C.
SPAN @ 5' NOT O.C.

TWO 2X4 BEAMS
SPACING @ 4'-1 12" NOT O.C.
SPAN @ 3'-8" NOT O.C.

LEDGER 4X4

LEDGER 4X4

JOISTS 4X4, SPACING 12"
NOT O.C.

WOODEN
RETAINING WALL

STEPSBENCH

HIDDEN STEP

STEPS

JOISTS 2X6

JOISTS 4X4, SPACING 12" NOT O.C.

DECKING TREX 1X6
SPACING 14"

2'-6"

POST 4X4
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All wood except decking is 
double pressure treated for 
ground contact.

Decking is Trex Composite
(made from 95% recycled 
materials, including reclaimed 
wood and sawdust as well as 
recycled plastic from many 
common household items).
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Homework Assignments 6 & 7 Draw STRUCTURES study: Wood Deck and Overhead Structures: Home in Virginia

Detail Footing

Cement footing with composite on top,  wooden 
post and beam.

10” gas powered earth auger used to dig the 
hole for the cement footing.

Concrete tube form used to pour in the 
cement for the footing.

Simpson Strong-Tie connector. The 
CPS is a composite plastic standoff 
designed for increased concrete 
surface area. It also keeps moisture 
away from the bottom of the post. 
Install with 10d common nails and 5/8 
in. Dia anchor bolt.

4”4x4 BEAM

4x4 POST

SIMPSON COMPOSITE 
PLASTIC STANDOFF 

3.25” SQUARE 
FOR 4X4  LUMBER

ATTACHED TO POST 
AND  FOOTING WITH 
10d COMMON NAILS 

AND 5/8 DIA ANCHOR 
BOLT

FOOTING 
CEMENT CYLINDER

8”DIA. TOP
10” DIA. BASE

CLAY SOIL

GRAVEL BLUESTONE#57

0” TO 6” MAX.

1”
2”

3.5”

3”
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Homework Assignments 6 & 7 Draw STRUCTURES study: Wood Deck and Overhead Structures: Home in Virginia

Detail Ledger and Joist Connections

Ledger board used to attach deck framing and the house.

Existing step used to attach another ledger board. Used bottom step as 
the height of the decking. Also shown the concrete patio that was left 
and build the deck on top of it.

JOIST

LEDGER ATTACHED TO WALL WITH LAG BOLT

JOIST HANGER

EXPANSION SHIELD

HOUSE WALL
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Homework Assignments 6 & 7 Draw STRUCTURES study: Wood Deck and Overhead Structures: Home in the Hills

Home in the Hills
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Homework Assignments 6 & 7 Draw STRUCTURES study: Wood Deck and Overhead Structures: Home in the Hills

Site
North30 feet

Home Location

The home is located in the Hollywood Hills, Los 
Angeles, California. 

It features thee decks:

1) a lower level deck (YELLOWYELLOW),

2) an upper level deck (RED) that is the overhead 
structure for the lower level deck, and  

3) a middle level deck (BLUE), that is accessible 
through a set of stairs from the upper level deck.

In the photo, top view of the house, north side of the 
house are the decks in color. 
Upper and middle decks in red and blue, and lower 
deck not very visible on the left.
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Homework Assignments 6 & 7 Draw STRUCTURES study: Wood Deck and Overhead Structures: Home in the Hills

Side and Front Deck Elevations

Front Elevation BSide Elevation A

Key Plan NorthNTS

A

B
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Homework Assignments 6 & 7 Draw STRUCTURES study: Wood Deck and Overhead Structures: Home in the Hills

Three levels of 

wooden structures

Lower level deck

Upper level deck (overhead structure for lower level deck)

Middle level deck



Theo Vuduris  |  Landscape Construction Methods and Materials  |  53 of 95

Homework Assignments 6 & 7 Draw STRUCTURES study: Wood Deck and Overhead Structures: Home in the Hills

Photos

Connection of guard rail with the stairs and upper deck.

Connection of guard rail with the wall of the house. Connection of guard rail with the wall and upper. Piece of wood 
from the upper deck where guard rail was connected is missing.

Stairs and the upper level deck. 
Photo is taken from the middle level deck.

Stairs connecting the upper and middle decks

Connection of guard rail at the bottom of the stairs and middle 
level deck.
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Homework Assignments 6 & 7 Draw STRUCTURES study: Wood Deck and Overhead Structures: Home in the Hills

Photos

Guard rails, stairs and middle level deck.

Gap between overhead structure and wall of the house.Ceiling of the overhead structure (upper level deck).

Guard rails bolded outside on the side of the deck.Spacing in decking and nails.

Overhead structure (upper level deck) and wooden guard rail.
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Homework Assignments 6 & 7 Draw STRUCTURES study: Wood Deck and Overhead Structures: Home in the Hills

Photos

Partial view outside of the house and middle level deck and 
guard rail.

Underneath the house showing beams embeded into the hill 
rock and step structure to support the house and decks.

Close view of beam supporting overhead structure.Ceiling of the overhead structure showing beam.
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Homework Assignments 6 & 7 Draw STRUCTURES study: Wood Deck and Overhead Structures: Home in the Hills

Photos

Middle and lower level decks with beams and red rods supporting 
the deck structure and the house.

Closer look of middle level deck underneath.View of the middle level deck, joists, beam and part of the 
house.
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Homework Assignments 6 & 7 Draw STRUCTURES study: Wood Deck and Overhead Structures: Home in the Hills

Lower Deck Framing
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4"

20'-101
2" 15'-93
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WITH 14" GAP
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Homework Assignments 6 & 7 Draw STRUCTURES study: Wood Deck and Overhead Structures: Home in the Hills

Upper Deck Framing - Overhead for the Lower Deck

21'-61
2"
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Homework Assignments 6 & 7 Draw STRUCTURES study: Wood Deck and Overhead Structures: Home in the Hills

Middle Deck Framing

9'-11"

6'3'-91
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23'-2"
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31
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Homework Assignments 6 & 7 Draw STRUCTURES study: Wood Deck and Overhead Structures: Home in the Hills

Detail Connection 

Product

SIMPSON Strong=Tie 

WP/HWP/HWPH/WMU Purlin 

Top-Flange Hangers

The WP, HWP and HWPH 

series purlin hangers offer the 

greatestdesign flexibility and 

versatility. WMUs are designed 

for use onstandard 8”-grouted 

masonry block wall construction.

The HWP and HWPH high-

wind purlin hangers have 

enhanceduplift. They are ideal for 

high-wind applications.

Material: (Top flange /stirrup): 

WP — 7 /12 gauge; HWP — 7 

/12gauge; HWPH — 3 / 7 gauge

Finish: Simpson Strong-Tie gray 

paint; hot-dip galvanizedavailable: 

specify HDG, contact Simpson 

Strong-Tie

https://www.strongtie.com
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Homework Assignments 6 & 7 Draw STRUCTURES study: Wood Deck and Overhead Structures: UCLA Footbridge

UCLA Footbridge
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Homework Assignments 6 & 7 Draw STRUCTURES study: Wood Deck and Overhead Structures: UCLA Footbridge

Site
North600 feet

Footbridge Location

The footbridge, built in 2011, is located in the Mildred E 
Mathias Botanical Garden in the southeastern corner of 
the UCLA campus, in Los Angeles, California. 

The bridge is part of an artificial stream in the north 
side of the garden, originally a natural arroyo that was 
on the site.

UCLA’s Botanical Garden opened in 1929 as an 
academic laboratory and was named after Mildred E 
Mathias, a noted American Botanist.

UCLAUCLA
CAMPUSCAMPUS

MILDRED EMILDRED E
MATHIASMATHIAS
BOTANICALBOTANICAL
GARDENGARDEN

WESTWOODWESTWOOD

HILGARD AVENUEHILGARD AVENUE

LE CONTE AVENUELE CONTE AVENUE

FOOTBRIDGEFOOTBRIDGE

UCLA professor, 
botanist and 
conservationist 
Mildred Mathias 
(1906-1995) began 
her University 
California work as a 
research associate at 
Berkeley.
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Homework Assignments 6 & 7 Draw STRUCTURES study: Wood Deck and Overhead Structures: UCLA Footbridge

Photos

Looking at north side of bridge with guard rail.Facing east side of bridge.Facing south side of bridge.

Edge of bridge with concrete base where the bridge is supported. Close photo of bolds attaching guard rails and joists.Joists with guard rails bolded in.
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Homework Assignments 6 & 7 Draw STRUCTURES study: Wood Deck and Overhead Structures: UCLA Footbridge

Photos

View under the decking (top) attached to the joist (bottom) 
with GRABBER DECKMASTER brackets and screws.

Guard rail post (top) and rail (bottom) showing cracks and 
water damage.

Beam on top of concrete base and on top joists and decking.Under the bridge showing concrete base and beam on top 
where joists are attached.

Decking and spacing.

Image from GRABBER DECKMASTER website.
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Homework Assignments 6 & 7 Draw STRUCTURES study: Wood Deck and Overhead Structures: UCLA Footbridge

Detail Top View
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SECTION

A2 A1

Decking, and guard 
rails and posts are 
Mangaris hardwood.

Mangaris is the 
brand name and 
the not the species 
name. It belongs to 
the Shorea genus 
of rainforest trees 
native to Southeast 
Asia in the family 
Dipterocarpaceae. 
One common name 
of Shorea species is 
Philippine mahogany.

NTS North
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Homework Assignments 6 & 7 Draw STRUCTURES study: Wood Deck and Overhead Structures: UCLA Footbridge

Detail Section A1-A2
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Guard rail omitted 
here. See next detail 
page.
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Homework Assignments 6 & 7 Draw STRUCTURES study: Wood Deck and Overhead Structures: UCLA Footbridge

Detail Guard Rail

24 LAG SCREWS
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Homework Assignment 8

Draw WATER studies

Swimming Pool
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Homework Assignment 8 Draw WATER studies: Swimming Pool

Site North80 feet

Location

I selected my friend’s pool in an apartment building 
located in a residential neighborhood in West 
Hollywood, California. 

This is an outdoor pool in the courtyard of a two-story 
residential building. The pool is used by the residents 
and their guests.

Swimming Swimming 
PoolPool

View of the pool and part of the apartment building facing east.
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Homework Assignment 8 Draw WATER studies: Swimming Pool

Analysis

BUILDING

COURTYARD

FENCES

POOL DECK

POOL

BUILDING ENTRANCE

NTS North NTS NorthSite Plan Swimming PoolBuilding with courtyard

A. View from the entrance of the building and 
facing gate to the pool area and west side of the 
pool.

B. West side of the pool inside the pool area and 
in the back the east side of the pool.

C. East side of the pool and in the back the west 
side of the pool and building entrance.

D. Part of the south side of the pool.
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2 anti-vortex drains

Vehicular Circulation

In-wall ladder with railing

Pool entry steps with 
railing
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Homework Assignment 8 Draw WATER studies: Swimming Pool

Section A-A

NTS

Key Plan Swimming Pool

NTS North

A A

DEPTH    3-1/2 FT

4-1/2 FT

6 FT

8 FT

45’-0”

POOL ENTRY STEPS

RETURN JET RETURN JET 

RAILING

RAILING

UNDERWATER LIGHT

2 ANTI-VORTEX DRAINS

IN-WALL LADDER
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Homework Assignment 8 Draw WATER studies: Swimming Pool

Equipment Layout

HEATER & 
CHEMICALS

FILTER

PUMP

Return jets Skimmers

Suction line

2 anti-vortex drains

Return line

LEGEND NTS North

Swimming Pool

Steps
Ladder with
railing

Ladder with
railing

Equipment Area
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Homework Assignment 8 Draw WATER studies: Swimming Pool

Details Photos

2 anti-vortex drains

South in-wall ladder with railingPool entry steps with railing

Fence around the pool and pool area.

Railing of north in-wall ladder and concrete paving around the 
pool. In the back is the railing for the pool entry steps. 

Underwater light and return jet
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Homework Assignment 8 Draw WATER studies: Swimming Pool

Detail Pool

Side view of pool detail with paver pool coping, tile band and 
plaster.

Top view of concrete paving, felt with sealant, paver pool 
coping and plaster.

PAVER POOL COPING 12” x 2-1/2”
FELT  E.J. WITH SEALANT 1”

GRANULAR FILL

PREPARED SUBGRADE

4” TILE BAND

BOND BEAM 8” x 8”
#2 REBAR TIES 48” O.C.

#3 REBAR @ 12” O.C. B.W.

1/2” PLASTER

4” GUNNITE

ANTI-VORTEX DRAIN
4” dia.

NTS
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Homework Assignment 8 Draw WATER studies: Swimming Pool

Detail Pool Skimmer

Inside pool skimmer from top opening.

Pool Skimmer

NTS

4” DECK

SET SKIMMER PLUMB & LEVEL

30” DOWN FROM 
BOND BEAM TO

FINISH DIG

CONNECTION TO
SKIMMER

CAP SKIMMER
PORT

1’-6”

STRUCTURAL REBAR DESIGN
PER ENGINEERING
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Homework Assignment 9

Draw LIGHTING studies: siteplan, details, calculations

Residential
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Homework Assignment 9 Draw LIGHTING studies: siteplan, details, calculations: ResidentialHomework Assignment 9 Draw LIGHTING studies: siteplan, details, calculations: Residential

Location

The site is a garden in a residence in West Hollywood, 
California. The garden is in the front yard of this single-
family building in a quiet residential neighborhood.

The garden does not have any lighting other than the 
two light fixtures by the entrance to the building. The 
design of a low voltage lighting system would provide 
lighting for the path, shrub areas next to the building, 
lawn, and two palm trees.

Region Front yard garden of the West Hollywood residence.North10 miles

RESIDENCE

LOS ANGELESLOS ANGELES

PACIFIC OCEANPACIFIC OCEAN
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Homework Assignment 9 Draw LIGHTING studies: siteplan, details, calculations: Residential

Site Plan Lights  Design Circuit Calculations

RESIDENCE
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ENTRY
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North10 feet

Voltage Drop = (Total watts on cable x Length of run) 

                             / Cable size constant

Amps (I) = Watts (W) / Volts (V)

#12 Cable size

7,500 Cable size constant 

11 amp Controller capacity

CIRCUIT 1 

A: Path and Area Light 1.2W

Total watts on cable = 14 A fixtures x 1.2W= 16.8 W

Length of run = 190 FT

Voltage Drop = ( 16.8 x 190 ) / 7,500  = 4.2 

I = W / V = 16.8 / 12 = 1.4 Amps 

CIRCUIT 2 

B: Up Light for palm trees 4.5W

C: Up Light for shrubs 2W

Total watts on cable = (6 B fixtures x 2W) + (6 C fixtures x 4.5W) = 39 W

Length of run = 120 FT

Voltage Drop = ( 39 x 120 ) / 7,500  = 6.2 

I = W / V = 39 / 12 = 3.2 Amps

CIRCUIT 3 

D: Wall Light 2W

Total watts on cable = 6 D fixtures x 2W = 12 W

Length of run = 70 FT

Voltage Drop = ( 12 x 70 ) / 7,500  = 1.1 

I = W / V = 12 / 12 = 1 Amps
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Homework Assignment 9 Draw LIGHTING studies: siteplan, details, calculations: ResidentialHomework Assignment 9 Draw LIGHTING studies: siteplan, details, calculations: Residential

Up Lights

CIRCUIT 2 - For the palms (3 LEDs) and shrubs 
around the palms (1 LEDs) use the FX Luminaire 
FB LED Up Light Designer Base. It fits nicely into 
smaller landscapes and tight spaces. Available in 9 
options finishes, aluminum material, input voltage 
10-15V.

Daytime
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Homework Assignment 9 Draw LIGHTING studies: siteplan, details, calculations: Residential

Up Lights Detail FB Designer Premium Super Slot Spike

Homework Assignment 9 Draw LIGHTING studies: siteplan, details, calculations: Residential
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Homework Assignment 9 Draw LIGHTING studies: siteplan, details, calculations: ResidentialHomework Assignment 9 Draw LIGHTING studies: siteplan, details, calculations: Residential

Wall Lights

CIRCUIT 3 - For the built-in planter use the FX Luminaire PO 
designer premium wall lights available in four shapes. One LED 
light, 15 options finishes, brass material, input voltage 10-15V.

Daytime
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Homework Assignment 9 Draw LIGHTING studies: siteplan, details, calculations: Residential

Wall Lights Detail PO Designer Premium Brick Wall
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Homework Assignment 9 Draw LIGHTING studies: siteplan, details, calculations: Residential

Path and Area Lights

CIRCUIT 1 - For the path and lawn perimeter use the FX 
Luminaire SP-A standard fixture. One G4 lamp, 8 options 
finishes, aluminum material, input voltage 10-15V.

Daytime
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Homework Assignment 9 Draw LIGHTING studies: siteplan, details, calculations: Residential

Path and Area Lights Detail Saguaro Petite (SP)-A Standard Post Mount
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Homework Assignment 9 Draw LIGHTING studies: siteplan, details, calculations: Residential

Transformer and Controller



Theo Vuduris  |  Landscape Construction Methods and Materials  |  89 of 95



90 of 95  |  Landscape Construction Methods and Materials  |  Theo Vuduris    



Theo Vuduris  |  Landscape Construction Methods and Materials  |  91 of 95

Homework Assignment 9

Draw LIGHTING studies: siteplan, details, calculations

UCLA Campus
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Homework Assignment 10 Planting details studies: UCLA CampusHomework Assignment 10 Planting details studies: UCLA Campus

Site

Street tree too close to the curb, in a 5’x5’ tree well with 
decomposed granite on top layer on Charles E Young Dr S at 
UCLA Campus.

North100 feet

Street treeStreet tree

Charles E Young Dr SCharles E Young Dr S

Tree planting in PAVEMENT

Detail - Tree planting in pavement with metal grate frame with removable pop up circles to accomodate growth of the tree. Any 
new planted tree above 5 gallons should be double staked with rubber tree ties (any material that will not to damage the tree 
and allow it to move with the wind). Also, remove any nursery stake becaue it will damage the tree bark.

BACKFILL WITH ORGANIC SOIL MIX
 AND NATIVE SOIL

FINE GRAVEL IN GRATE OPENING

ALT. 6”-8” DIA. PIERS FOR SLAB
BEARING AS REQUIRED

GRATE OPENING SPECIFY MINIMUM
CLEARANCE OF TRUNK

TREE PIT WIDTH

2x BALL DIA. MIN.

TREE GRATE - METAL FRAME WITH 
REMOVABLE POP UP CIRCLES 

MULCH 2” MAX. TO BOTTOM
OF TREE GRATE, USE FINE GRAVEL

NON-BIODEGRADABLE FABRIC
SEPARATOR TO PREVENT WEED GROWTH

PREPARED SUBSOIL TO FORM PEDESTAL TO 
PREVENT SETTLING. DO NOT PUT ORGANIC 
BACKFILL UNDER THE TREE.

AIR AND WATER INFILTRATION PIPE FOR
URBAN CONDITION 2”-4” PERF. TYP.
CAN PLACE UP TP 4 OF THESE FOR LARGER 
SIZE TREES

TREE PIT IS THE FULL SIZE OF 
GRATE OPENING

IF ROOT BALL IS WRAPPED IN PLASTIC OR
NON-BIODEGRADABLE MATERIAL, REMOVE 
ENTIRE WRAP. IF WRAPPED IN BURLAP, CUT 
OPEN AT LEAST 1/3 OF TOP
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Homework Assignment 10 Planting details studies: UCLA Campus

Planting on structurePlanting on structure

Kerckhoff HallKerckhoff Hall

Small tree / shrub planting on STRUCTURE

Site

17’x11’ planter on structure (second floor) at 
Kerckhoff Hall UCLA campus.

Detail - Small tree / shrub planting on structure

North100 feet

“LIGHT” INORGANIC SOIL FOR PLANTING MEDIUM

STYROFOAM SLABS

COUNTER FLASH

SEPARATOR FABRIC

DRAINAGE LAYER

TYP. DRAIN MAT ON WATERPROOF
MEBRANE W/ PROTECTION BOARD
STRUCTURAL SLAB

REGLET
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Homework Assignment 10 Planting details studies: UCLA Campus

Palm tree on slopePalm tree on slope

Kerckhoff HallKerckhoff Hall

Palm tree planting on HILLSIDE

Site

Palm tree on slope at Kerckhoff Hall UCLA campus.

Detail - Palm tree on slope. If planting oh hills with loose soil above the ground, on the backside of planter hole have a little berm 
made from couple of stones or retaining wall to stop the amount of dirt coming down the hill and fill up the tree well and cover the 
crown. Also, for staking, use guywire (with visible PVC pipe around) on 3 sides for a 24” box and up tree, rubber hosing around 
the tree bark and metal concrete stakes that can go deep into the ground and outside the rootball. Do not use wooden stakes 
since they get damaged very quickly. North100 feet

FOR BARE ROOT, FIELD DUG OF BALL & BURLAP SPECIMENS:
FRONDS SHALL REMAIN TIED FOR 3 MONTHS AFTER PLANTING.
FOR CONTAINER GROWN TREES:
SHIPPING FROND TIES MAY BE REMOVED AFTER INSTALLATION.
TIES SHALL BE ORGANIC TWINE ONLY.

SET TRUNK VERTICAL, PLUMB

CLEARANCE AROUND ROOTBALL
2 AND 1/2 TIMES WIDTH OF ROOT BALL OR 12” MIN.

“BREATHER” TUBES OR “AIR STACKS”:
3” DIA. PERF. DRAIN PIPE. BACKFILLED WITH DRAIN ROCK
MAY BE REQUIRED.

4”-6” DIA. x 4’-0” DEEP DRAINAGE SUMP:
BACKFILL WITH DRAINAGE ROCK OR GRAVEL.
PERFORATED DRAIN PIPE IS OPTIONAL.

FIRMLY FORMED SAUCER (USE TOPSOIL) ANGLE OF REPOSE VARIES 
WITH STEEPNESS OF SLOPE AND SOIL TYPE.

BACKFILL SHALL BE SALT FREE WASHED RIVER SAND.
ALL BACKFILL SHALL BE WATER-JETTED FOR FIRM COMPACTION.

12” MIN. PREPARED BACKFILL MIX (SAND)

4” AGGREGATE DRAIN COURSE

PROFILE OF HILL
AND SLOPE DIRECTION

PLANT THE ROOTBALL 
COUPLE OF INCHES 

ABOVE FINISH GRADE 
SO THAT THE CROWN 

IS NOT COVERED WITH 
DIRT
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