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SECTION

1.0 INTRODUCTION

dge structures used in flexible pave-
Ement design serve to contain the

pavement and prevent lateral creep.
They also may provide additional support
to prevent crushing due to loading at the
edge. Rigid pavement edges are used pri-
marily as reinforcement against edge load-
ing. In both cases, edging may also serveto
define a pavement and to separate two dif-

ferent materials. Selection of proper edging
must consider site climate and maintenance
practices. Details illustrate flexible and rigid
pavement edges.

1.1 General Notes

Wood edges are temporary and require
aggregate bases to prolong the life of the
wood. Wood stakes securing wood edges
will heave in clay soils and frost /thaw

PAVING AS SPECIFIED

150x150mm (6"x6") P.T.

WOOD FEADER
FINISH GRADE

15¢x450mm (1/2"0x18")
REINF. ROD DOWELS
1 200mm (4) O.C.

Edges

zones. Metal stakes may prevent excessive
heaving. Edging between materials must be
handicapped accessible in most cases.
Concrete edging may act as a grade beam
for flexible pavements and as a reinforce-
ment for rigid pavements. Many precast
units are available for edging applications.
Care should be taken to assess material
compatibility with regard to maintenance
requirements and durability when joining
two materials.

50mm (2") CRUSHED STONE
7 ,———COATED METAL EDGING AND STAKES

E y
ARSI SEAS) °é> -9% AGGREGATE BASE, e — - AS PER MANUFACTURER'S SPECS
o 0 Q‘:_M 2 EXTEND 150mm (6“) MIN Qe 2490 w.g%o% Pl iQ:)——
= [EW H :M: PREPARED SUBGRADE L o s QOTIH 150mm (6”) Dzr:sg AGGREGATE
-m:m:“l:!m:m : IHE HE : } = BASE, EXTEND 150mm (6”)

X
i

[

==

=il
== Al

===

PREPARED SUBGRADE

1

=1

=]

I

il

Il

Figure 911-1. Wood edge with steel pins. £xtend aggregate
beyond edge. Smaller edging may use steel stakes on outer edge.

FINISH GRADE
METAL FLANGE EDGE RESTRAINT

100X200X300mm (4X8x12"
COBBLESTONE WITH BUTT JOINTS

edge is required.

Figure 911-2. Aggregate paving with metal edge.
Superior method for edging loose material when inconspicuous

FINISH GRADE

"L" METAL STRIP W/SPIKES
BRICK PAVERS WITH SAND OR

/ % SET_ON 25mm (1) STONE DUST — STONEDUST SWEPT JOINTS
IEEDERRARAE, Gt s sumc T vr ag i s & 2o
ﬁEMEI ]EIHE—T& 100mm (4") AGGREGATE BASE =| IL——J(1 1 f§ QSPEEE K?o’mff“éigffm e
HEHIEIEI=E — ”IZMEMEM%E PREPARED SUBGRADE
NENEEE PREPARED SUBGRADE Fi:iﬁmﬁlﬁ

Figure 911-3. Cobblestone path with metal pins. Stone edge
rides on top of edging for secure retention. Metal is not visible.

planting edge.

Figure 911-4. Brick pavers with metal "L" edge. Brick
setting bed rests on metal flange for even appearance. Good for

Time-Saver Standards for Landscape Architecture
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SECTION B

1.0 INTRODUCTION

avement joints allow for expansion
Pand contraction in rigid pavements or

join two different materials, or abut-
ting slabs. The selected details illustrate a
range of conditions and materials.

——————3-5mm (1/8"-1/4") WIDE TOOLED
OR SAWCUT SCORE, 1/5-1/4 OF
SLAB THICKNESS IN DEPTH WITH
ROUND EDGES, 5-15mm
(1/4"-1/2") RADIUS F TOOLED

. T 100mm (4") CONC. PAVEMENT,
ClepNe] Ty o REINF. AS REQUIRED
RO O O o”m 100mm (4") AGGREGATE BASE

=TI
}:IHEH‘:IHZH[:‘ PREPARED SUBGRADE

1.1 General Notes

Control joints in concrete are required to
provide controlled break points in the event
of swelling stresses. Expansion joints are
typically required every 7 500 mm (25 ft) to
allow for contraction and expansion due to
temperature fluctuations. Expansion joints
should be sealed in cold climates to prevent
saturation and freezing within the joint. All

Joints

joints should be periodically cleaned and re-
sealed. Unit pavers mortared onto slabs
require sealed expansion joints to be
aligned with slab joints. Metal pins and
sleeves may be used in heavy duty concrete
joints with care being taken to thicken the
slab around the sleeve and pins for
strength. Slab ends may also be keyed
using pre-formed expansion joint fillers in
standard slab thicknesses.

3 15mm ( D SEALANT
o TOOLED E AND TIGHT TO
/’ BACKER ROD
/ ——— ROUNDED PODIYMFR RACKFR ROD
/// WiTH NO SOND TO SEALANT
./ ——————EXPANSION JOINT FILLER
B 5 5 ") CONC. PAVING WITH
) THICKENED EDGE AT JTS
E;\/ g 3 300mm (127) MIN. WIDTH BOTH SIDES,
B T oA N REINF. WITH MESH AS REOUIRED
SRS = I
SEMSNENE

Figure 912-1. Concrete paving control joint. Control
joints may be scored in wet concrete, or sawn in cured concrete.

15mm (1/27) WIDE EXP. JOINT

Fd FILLER WITH RECESSED SEALANT
/" ——————5.5. SMOOTH 15mm (1/2")0 DOWEL
P4 / WITH EXPANSION CAP OR SLEEVE
z s AT ONE END
S A =] 125mm (5") CONC. PAVEMENT
o 0 = -] THICKENED AT DOWEL,
3+ - = °9Y REINF. AS REQUIRED
- mm_} o ')
o od 150mm (6") AGG. BASE
E;[(\‘;:[H:H]:l | PREPARED SUBGRADE
EIENMEIENS

Figure 912-2. Concrete paving expansion joint with
thickened edge. Used when vehicular loading may require
extra support.

EXP. JOINT WITH SEALANT

UNIT PAVERS IN MORTAR
SETTING BED

KEYWAY SIZE:
. Z% //EZ 4 /Jva OF SLAB THICKNESS IN WIDTH
SN S e —— 1/5 OF SLAB THICKNESS IN DEPTH
= 125mm (5") CONCRETE SLAB,

REINFORCED AS REQ'D
150mm (6") AGGREGATE SUBBASE

PREPARED SUBGRADE

il
==E=EEIE

==EIEElE—
=l

=l

Figure 912-3. Concrete paving expansion joint with
dowel. Used to tie one slab to the next and still allow move-
ment. May corrode in cold zones.

Figure 912-4. Keyed expansion joint in brick paving on
concrete base. Formed with pre-molded expansion joint
filler. Seal joint from water infiltration.
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SECTION

1.0 INTRODUCTION

ividers to create visual or textural
transitions from one paving material
to another, or to emphasize a visual
band in a large pavement system.
Maintenance required for the divider
should not adversely affect surrounding
materials. Care should be taken to avoid

differential settlement at junctions. The
selected details illustrates various material
combinations in a number of design cir-
cumstances.

1.1 General Notes

Decorative bands in pavements should cre-
ate smooth joints with surrounding materi-

Dividers

als and in most instances should be subject
to the same accessibility standards as the
main pavement. Avoid large differences
between divider thickness and adjacent
pavement thickness to allow for even sub-
grade conditions. Rigid bands are typically
set before flexible infill pavements.

55mm (2
ON MORTAR SETTING BED

1/4") BRICK PAVERS

=< t k,e - .,> q__””‘m“‘““””/_:g‘o‘TmG(R:D)Eccwc PAVEMENT 2omm E‘ﬁ% T,
EWHE il B g R 2% 714 52 cut GR?VMT'E/( Ff,/;vép
o o0 o ST INFE A REGLS ; o - mm (2 1/4") THICK
oot o () st sose oo e ) 2 5
W_m_mﬁm_m BEYOND PAVEMENT EDGE re) H'Q m ‘C‘){(‘{) m{\ﬁ 150mm (6"”) AGGREGATE SUBBASE
= EF B2 | [EH 4 PREPARED SUBGRADE =il=i=n=mn=
HEEIEE T=TEEIET PREPARED SUBGRADE

Figure 913-1. Concrete mowing strip. Concrete strips
may be tinted or textured to create neat trim for turf and gar-
den areas.

————— BRICK PAVERS ON 20mm (3/4")
/ ASPHALT SETTING BED W/NEOPRENE
v MASTIC & SAND SWEPT JTS

100mm (4") CONCRETE BASE

REINFORCE AS REQUIRED

50mm (27) CUT GRANITE DIVIDER,

ON 25mm (1) MORTAR SETTING BED

15mm (1/2") EXPANSION JOINT W/ SEALANT

GRANITE CURB W/CONC. REINF. (TYP)

L‘:H \ﬂ ) Qo o=— 150mm (6”) AGGREGATE BASE
T O 7.2 0o 00 O d
A_L%?Ou 00" 0 00D S«—”—‘- 200mm (8") AGGREGATE SUBBASE
— Qo %CO@\
"_{H EM HITESHH— ereparen suscraoe

Figure 913-3. Granite band at granite curb. £xtend
expansion joint to granite band and seal. If thin veneer, shim
with mortar.

Figure 913-2. Granite band in brick paving. Granite band
should be no thicker than the brick paver: If less, shim with mortar:

CONC. PAVING, REINF. AS REQUIRED

55mm 1/4") BRICK PAVERS ON
20mm 3/4) MORTAR SETTING BED
15mm (1/2") EXPANSION JOINT,

2% i SEAL AS REQUIRED
z L%
5 : O 150mm (6”) CONCRETE BASE
o0 LS REINF. AS REQUIRED
£ 3% o o 150mm (6") AGGREGATE SUBBASE
[HEHHEHH}EHHE PREPARED SUBGRADE

Figure 913-4. Brick band in concrete paving. S/ab requires
inset to allow for modular brick on mortar bed. Light vehicular
loading.

Time-Saver Standards for Landscape Architecture
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SECTION &

Athletic and Game Surfaces

1.0 INTRODUCTION

thletic and game surfaces typically
Ainclude general field play, sanctioned

games such as football, baseball,
softball, and soccer, as well as specialized
games such as lawn bowling, tennis, and
croquet. The following details illustrate a
sampling of reinforced natural turf and syn-
thetic turf surfaces. All such surfaces
require regular maintenance and grooming.

1.1 General Notes

All natural turf requires irrigation, and may
be heated in cold climates for professional
or collegiate play. Irrigation systems are
often set within the growth horizon for
direct root feeding. Heating tubes are com-
monly set below the soil horizon, and with-
in the top layer of the aggregate base.
Synthetic turf surfaces require minimal
slope for outdoor installations. Modern

practice uses a monolithic resilient porous
pad under the synthetic surface to absorb
impacts for greater player protection and
better internal drainage. The goal of these
details is to provide a smooth uniform play-
ing surface capable of supporting light ser-
vice vehicle loading. It is common practice
to carefully screen and amend soil to secure
the best combination of structural bearing,
infiltration, and capillarity.

p SEED OR SOD
H\HHH‘HHHHH\HHHHHJH(IHH(HHH
% 7 ; 200mm (8") 80% SAND
) SOD OR SEEDED TURE & & & &/ & st Lm0 '
= N e N N R 20% AMENDED SOIL
ON SOIL, 150mm (6") N SN WITH FERTILIZER
MIN. [N PTH O £ 200 ISR Y0 000 Oy -
J L \EEQ:S o ® %}o L ‘:}2 100mm (4") AGGREGATE
(5" = [|=] TRCE S]] = —_—
150mm (6") ; B 1~ 9 — PREPARED SUBGRADE
AGGREGATE BASE = ) e et o
[N + 100mm (4")® SUBDRAIN
o A | AS REQUIR
PREPARED SUBGRADE L oo i =
N FABRIC SEPARATOR
AS REQUIRED

Figure 914-1. Game lawn on aggregate base. Fine aggre-
gate base allows light vehicular loading. A 200 mm (8") soil
depth is preferred

for to drainage.

Figure 914-2. Natural turf athletic field. Dense grade
aggregate base placed on a fabric separator. Sand amendment

mm (8") LIGHT WEIGHT
A . S S LU o ‘U\X V\/ LE'/' FERTILIZE
—— FABRIC SEPARATOR < ; AND AMENDMENTS
e ,\E[,i/a{ANJPH‘.; ——FABRIC SEPARATOR
e el j 3w OF INVERTED
RIGID INSULATION W PLASTIC CELLULAR
OPEN JOINTS FOR DRAINAGE TURF GRID UNITS
v — HEAVY DUTY DRAIN MAT
a N W PROOF MEMBRANE
" ’ % ) WITH PROTECTION BOARD
S i SLOPED STRUCTURAL SLAB

Figure 914-3. Game lawn with inverted cellular turfgrid
on structure. A 300 mm (12") lightweight soil depth is pre-

ferred. Requires a soil separator as shown.

depth is preferred.

Figure 914-4. Natural turf athletic field- on structure.
Fabric separator is required. A 300 mm (12") lightweight soil

Time-Saver Standards for Landscape Architecture
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SECTION

1.0 INTRODUCTION

avement curbs allow road and path
Pgrades to be depressed and to act

both as wheel barriers and stormwa-
ter runoff containment edges. Curbs are
classified as vertical, sloped, mountable, or
curb and gutter combination types. They
range in height from 100-200 mm (4-8 in).
Selected details illustrate a range of materi-
als and curb configurations.

==

LIGHT
50x150mm (6"x6") P.T. TIMBER JOINTED

1.1 General Notes

Wood curbs should be used for informal or
temporary conditions only. They require
extended aggregate bases and periodic
pins to secure them to the pavement base.
Steel pins resist seasonal heaving and can
be re-set easily. Brick and masonry curbs
may serve as light duty curbs in pedestrian
systems or light residential drives in warm
climates. Stone curbs are more resistant to

TRAFFIC PAVING

/ WITH GALVANIZED STEEL ANCHORS AND

/ ] SHIP LAPPED AT ENDS
\lu« — FINISH GRADE
; g
I 15mmo (1/2"a) REBAR
@ N 0C

CFPO I C Vk’»jﬁ,x;u;c.w X ;;‘ 1
ko b

200mm (4'=0")

AGGREGATE BASE EXTENDED

300mm (127)

/

PREPARED SUBGRADE

1/2 OF BRICK LENGTH

MAXIMUM
FINISH GRADE

OVERSIZE BRICK ON

MORTAR SETTING BED,

SET VERTICAL

CONCRETE BASE WITH
REINF. AS REQUIRED

AGGREGATE SUBBASE

150mm (6") ALL AROUND

PREPARED SUBGRADE

Curbs

and

plowing general maintenance.
Concrete curbs come in standard profiles
and may be custom formed to provide
ramp access. Slip form curbs in cold cli-
mates are often placed using high strength
concrete without reinforcing. Curb and
gutter configurations allow for free aggre-
gate base drainage.

Figure 915-1. Wood curb with rebar
pins at notched joint. /nformal edge or
parking area curb stop. May also be placed
on asphalt base course.

Figure 915-2. Vertical brick curb. Brick
has mortar joints and requires concrete grade
beam. Not used in cold climates.
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1:0 INTRODUCTION

teps and ramps (Section 917) allow
Svertical circulation within the site. It is

common practice to eliminate steps
where ever possible, especially at entrances
to avoid dual ramp and stair construction.
Steps should be proportioned to provide
graceful exterior scale strides, typically at a
flatter angle of attack than interior stairs.
Climate and maintenance are important

considerations in site design with regard to
placement of steps. The selected details
illustrate typical materials and construction
techniques used to build steps.

1.1 General Notes

Ramp steps should be spaced in multiples
of human strides, typically 675 mm (27 in)
riser to riser. Exterior steps have shorter ris-
ers than do interior steps, typically 125-150
mm (5-6 in). All treads should slope 2% for

Ty

150x150mm (6"x6") P.T. TIMBERS ANCHORED
WITH 15mm (5/8") DIA. GALV. STEEL REBAR
DRIVEN THROUGH DRILLED HOLES IN TIMBER.
600mm (2'-0") O.C.
BRICK PAVERS W/SAND
SWEPT JOINTS
— 25mm (1) SAND
‘ SETTING BED
75mm (3")

J AGGREGATE BASE
j!\/\o/ol ; f})g/@ 300\/ a /I;zs (5”) PREFERREM
"ir c>C :_- _:, ; ::)') I = [@)
%Eﬁﬂ:mzzﬂlgg G .\ régﬁ)zogff}ngml
I — esr=mi==lI=IZNZ=
= [iEi=
il
FABRIC SEPARATOR
PREPARED SUBGRADE

50mmx (2"x )
TREADS

METAL BRACKET

100mm (47)

CONCRETE SLAB (OR
CONCRETE FOOTING)

===

M “\——— aGGREGATE susBasE

Steps

positive drainage. Sheet runoff should not
be allowed to cascade over steps from
above, especially in cold climates. All
expansion joir.is should be sealed to pre-
vent moisture intrusion. Cheek walls must
bear on frost- free soil in cold climates.
Rigid pavement abutting top and bottom
stairs should sit on footing sills to maintain
alignment and finish elevation. Limit stair
runs to multiples of eye-level for best
human scale.

Figure 916-1. Wood/stone ramp
steps. Pins and fabric ties stabilize wood
risers. Stone may be substituted.

Figure 916-2. Wood steps with notched
stringer. Flanges secure stringers. Codes may
require closed risers.
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1.0 INTRODUCTION

amps are regulated by statute. The
same restrictions that apply to steps
apply to ramps (Refer to Section
916). Because of the necessity of entrance
ramps, careful consideration should be
given to site design and placement. Long
ramps with landings should be adequately
drained to avoid runoff accumulation at the

METAL JOIST FLANGE —

—— 50mm x 150mm (2"xe”) P.T

lower end. Selected details illustrate various
materials and configurations used in ramp
construction.

1.1 General Notes

Conservative estimates of structural load-
ing on ramps should be used to anticipate
pedestrian crowding and periodic furniture
delivery. Typically, commercial loading val-

WOOD DECKING ON

AS REQUIRED P.T. WOQD JOIST, SIZED ACCORDING TO LOAD.
SECURE W/STAINLESS STEEL FASTENERS
BEVEL FIRST DECK —
BOARD TQ ABUT Ry
PAVEMENT CLEANLY BLOCKING P.T. JOIST
PAVEMENT AS REGUIRED oL
AS SPEC.
IR
: r
Xﬁ— AM
LEDGER SECURED o

POST

M WITH LAG BOLT
il

100mm (4") AGG. BASE

L PT. 50x (2"x) RAMP FOOT SECURED
W/450mm (18”), 15mm (1/2")¢ STEEL REBAR
PREPARED SU3GRADE

BLOCKING gg&mé?)
CONCRETE STANLESS STEEL ~ AS REQUIRED e
FOOTING ANGLE AND -
(PITCHED TO ANCHOR BOLT
MEET DECKING) SIS
L
LEDGER SECURED—I BEAN
WITH LAG BOLT
POST L.

eseio
=k

AGGREGATE BASE
PREPARED SUBGRADE

Ramps

ues should apply. Ramp surface should pro-
vide traction, especially in cold climates. If a
unit paver surface is used, an interlocking
pattern provides better results due to its
resistance to creeping along the slope. A
secure base grade beam or other restrain-
ing device is recommended. Wood ramps
should be secured to concrete footings and
threshold blocks for longer service and
structural integrity.

Figure 917-1. Wood ramp with flush
pavement. Simple informal treatment in
warm climate and well drained soils.

Figure 917-2. Wood pedestrian ramp
with concrete apron. Used in more for-
mal settings and in cold climates to insure
longer wood service.

Time-Saver Standards for Landscape Architecture

917 Ramps



SECTION

1.0 INTRODUCTION

ences range in height from 900-2 400
F mm (3-8 ft) and are constructed of

wood, metal, plastics and combinations
of each with masonry piers. Fences are char-
acteristically composed of panels spanning
between posts, and often contain gates and
other associated structures. Structural design
is determined by height and wind loads, and
in the case of masonry pier, by soil bearing.
The selected details illustrate a range of
materials and applications.

— ——— PRESSURE
\ WOOD POST,
BY SET PLUMB
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TREATED

ALT. DADO FOR STEEL INSERT
AND COUNTERSUNK SCREWS

,———— PITCH SURTACE TO DRAIN
Y ALLOW AR SPACE 15mm (1/2")
BENEATH WOOD POST

CONCRETE FOOTING
200-250mm (8" -10

1.1 General Notes

Simple wood fences may use direct burial
posts which are either pressure treated or
decay resistant wood. Long term fencing and
commercial applications typically require con-
crete pier footings with metal attachment
devices to secure posts to footings. Steel may
be attached to the posts and set in set con-
crete, or steel may be set in concrete and
attached to posts after the concrete cures.
Steel may be routed into the wood for a more
finished appearance. All exposed metal
should be cleaned, primed, and coated prior

e

Fences

to attachment. All wood surfaces should be
milled to shed water for longer service. Iron
fences attached to masonry piers are typically
attached to metal flanges set into the mason-
ry piers during their construction. Footing
depths range from 600-900 mm (2-3 ft)
depending on wind loads and frost depth..
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Figure 918-1. Wood fence post-metal anchor in con-
crete. Preferred method of attachment for long service life and

ease of repair.

pier.

Figure 918-2. Wood clad picket fence with concrete
Classic built-up post and wood trim. Requires periodic

coating to retain integrity.
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1.0 INTRODUCTION

ree standing barrier walls may vary in
Fheight from 900-2 400 mm (3-8 ft).

They are typically constructed from
masonry, stone, or concrete. Design is gov-
erned by porosity and bearing capacity of
site soils, and wind load conditions. With
the exception of dry laid stone walls, all
such barrier walls require footings and ten-
sile reinforcement. Selected details illustrate
typical applications of these walls and
materials.

600 MIN.

— 300mm (12") IN
| MILD CLIMATE OR
TO FROSTLINE IN
COLDER CLIMATES

1.1 General Notes

Stone walls should be built of stones from
the local region. Larger stones are typically
laid in bottom courses. Periodic single
course tie stones are useful for holding dry
laid walls together, especially in cold cli-
mates. Mortared stone walls require foot-
ing below frost line in cold regions. Rake
and tool all joints to avoid moisture pene-
tration, especially at top of wall. Single
width cap stone is preferred over small fit-
ted pieces. Cap stone thickness is typically

|
3y
HH
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i

Ll

I

E_

H

AGGREGATE BASE
150mm (6")

]

1]

PREPARED SUBGRADE

]
]

=

I

300 (127) WIBER THAN

THE BASE OF THE WALL

Walls

50-100 mm (2-4 in) minimum. Avoid thin
veneer caps. Small concrete walls may not
require a spread footing. All walls subject to
wind loads typically require a spread foot-
ing, with depth calculated for lateral sheer,
or frost depth (which ever is greater).
Masonry walls require steel reinforcing and
fully grouted cavities, sealed with a cut cap
stone or precast coping sloped to drain.

Figure 919-1. Dry laid stone wall.
Lay stone on aggregate base below frost in
cold climates. Batter both sides.
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1.0 INTRODUCTION

etaining walls and embankment sta-
Rbilizing structures are designed to

hold back vertical cuts and steep
embankments required by designs in slop-
ing terrain. The principle structural systems
employ static equilibrium achieved through
gravitational weight (gravity walls and rip-
rap), tensile reinforcement and friction
(Horizontal fabric and controlled aggregate
lifts), and a combination of steel reinforce-
ment and weight (reinforced concrete can-
tilevered wall). All systems are derived from
soil mechanics of specific soil groups. Final
proportions and dimensions are determined
from such structural soil properties as cubic
weight, bearing capacity, shearing or inter-
nal friction angle, friction coefficient, and

Retaining Walls

permeability. Soils are divided into colloidal
and granular types for the purpose of
design. The selected details in this section
display examples of these common struc-
tural systems.

1.1 General Notes

Embankments greater than 1:1.5 typically
exceed the natural angle of repose of most
soils. Bank reinforcement in such circum-
stances usually consists of aggregates,
stone, or masonry units of sufficient weight
to counteract the slope's tendency to slip
along its shearing plane. The top of slope
should be graded to prevent sheet flow
runoff from washing across the slope. The
toe of slope often requires a grade beam or
stone reinforcement to withstand the accu-

300
(127)

VARIES TO 3 000

Lo

==
I
= 200mm (8") SPLIT-FACE
STONE W/BUTT JOINTS

300x450mm (12x18™) CONC.
CRADE BEAM, REINF. AS REQ.

150mm (6”) AGG. BASE
FABRIC SEPARATOR

450

LARGE BASE STONE

100mm (4")s DRAIN PIPE PLACED
ENTIRE LENGTH OF EMBANKMENT

PREPARED SUBGRADE

mulated embankment surface weight.
Vegetative reinforcement may require irri-
gation. Dry soil plants are recommended.
Gravity wall base is typically 0.45 to 0.60
H, depending on soil type. Stone walls typ-
ically require a 600 mm (2 ft) top width.
Dry stone walls usually require no footings.
Mortared or concrete gravity walls require
footings below local frost depth. Most
codes require at least a 300 mm (12 in) soil
cover over top of footing in warm climates.
Cantilevered walls and all rigid construction
require weep hole and back drains to
relieve hydrostatic pressure when applica-
ble. Tops of walls should slope back away
from the face to prevent staining. Some
conditions may require an impermeable
swale at top of wall to prevent infiltration in
cold or colloidal soil conditions.

Figure 920-1. Stone retaining embank-
ment. Stone thickness and weight are
determined by soil pressure. Non-porous
stone preferred.
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1.0 INTRODUCTION

eatwalls are typically integrated into a
design and serve multiple purposes,
such as containing plantings, acting as
barriers, or providing transitional level
changes. To act as seating walls, the height
is restricted to a range of 400-600 mm (16-
24 in) with 450 mm (18 in) preferred.
Material finishes should respect the design
vocabulary and the local climate. Seatwalls

| 600 TYP. |

2" 1
& SLOPE //
' 7

~PLANT BEDW‘

are high maintenance elements due to the
continuous human contact. Surfaces should
be smooth to avoid abrasions and snagging
of clothing. Selected details illustrate design
expressions using a range of finish materi-
als.

1.1 General Notes

Except for informal garden walls, most
seatwalls require footings and careful back-

75mm (3") MIN. SINGLE

/ WIDTH CAP STONE ON

FINAL COURSE SET ON
20mm (3/4") MORTAR

. BED. SLOPE BACK TO
e £ DRAIN. RAKE WALL FAC
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1A ~
:P[: . £ e
00 8 S| —— PAVNG AS SPECIFIED
= // /
=M=/ ’ . B
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P 100x300mm (4x12) CLEAR TREATED WOOD
it WITH TIGHT JOINTS
/" ,——100x300mm (4x12) CLEAR TREATED WOOD
00x100 T & - // r WITH 25mm (1") CHAMFERED EDGES
‘ X}E‘»y Tﬁox/f,/,(—;’%ﬁm . (f?g\ e 20x480mm :/)aw\ G.S. COUNTERSINK
3 b ' H it 7 900mm (3'-0") 0.C. AND PLUG WITH
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ANCHOR TO FOOTING WITH - g™ ROUND DOWELS

20x200mm (5/8"x8")

10mm (3/8") NEOPRENE STRIP SPACER

G.S. COUNTERSINK

LANTING SOIL MIX
AS SPECIFIED

AGGREGATE BACKFILL
150mm (6") MIN

PREPARED SUBGRADE

400
(17'=4")

20x200mm (5/8"x8") G.S. COUNTERSINK
900mm (3'-0") 0.C. AND PLUG WITH
ROUND DOWELS

FINISH GRADE (SLOPE AWAY)

DEPTH VARES WITH FROSTLINE
300mm (12") MIN

Seatwalls

filling to account for dampness and
drainage. Top of wall may range in width
from 400-600 mm (16-24 in), but 600 mm
(24 in) is more accommodating to a broad-
er population of users. Slope top of wall
back from face to drain for better appear-
ance and anatomical fit. Damp proof
masonry block walls if containing irrigated
planting areas. Provide weep holes or back
drains in poorly drained soils.

Figure 921-1. Mortared stone seat-
wall. May be laid loose with no footing,
but use gauged ground top stone with
mortar shims.

Figure 921-2. Wood veneered seat-
wall. Built-up seat using treated planks. Use
shims to separate wood from concrete base.
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ite lighting includes accent ornamental
Slighting for plantings and buildings,

pedestrian circulation lighting, vehicu-
lar lighting, and large area lighting associa-
ted with athletic events or major facilities
and industrial plants. Site lighting requires
organization of fixtures to create the speci-
fied coverage and light intensities, and
organization of conduits to avoid conflicts
with other utility systems. Fixture designs

are specific for glare control and illumina-
tion pattern to comply with code restric-
tions and should be selected accordingly.
Low voltage systems should be used when-
ever possible to reduce energy consump-
tion. The following selected details illustrate
examples from these categories.

1.1 General Notes

Small fixtures are typically direct burial sys-
tems. Commercial grade fixtures are typi-
cally mounted on a concrete pier with cast-

CAST ALUM. LOUVER GUARD
SECURED TO WELL W/ S.S. SCREWS

RN

i

~—

AGG BASE FOR DRAINAGE
ALS WATERTIGHT CONNECTOR

»— FINISH GRADE

=—— 300mm (12") 1.D. PLASTIC PIPE,
450mm (18") LONG, PAINT INSIDE
MATTE BLACK

CAST ALUM., ADJUSTABLE WEATHERPROOF
LAMP—HOLDER WITH INVERTED ALUM.
STRAP YOKE

| 416/3 TYPE STANDARD CORD,

1 500mm (5'=0") MIN. LENGTH

WATERTIGHT CORD SEAL BUSHING

GALV. CAST IRON BURIABLE J-BOX.
ENCAPSULATE SPLICES AND POT

THOROUGHLY

Lighting

in-place conduit feeds. Most conduits
under paved surfaces require at least 600
mm (2 ft) of soil cover. Residential wiring
may allow direct burial in non-paved areas.
Conduits are recommended for high quali-
ty site work. Post and pole piers are typi-
cally 10% of the pole height plus 600 mm
(2 ft) in depth. Clay soils and windy sites
may require deeper and thicker piers. In
cold climates, all pier footings are set below
frost line to prevent heaving and to main-
tain plumb alignment.

TYP. ALS CABLE, PVC JACKETED

Figure 922-1. Up light-below grade in planting bed.
Pre-formed casings are set on aggregate base to house water-
proof junction and fixture.
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1.0 INTRODUCTION

lanting typically encompasses large,
Pmedium, and small trees, shrubs,

ground covers, grasses and turf,
herbaceous perennials, bulbs, corms, and
annuals. American practices are guided by
the American Nurseryman's Association
Standards with regard to plant material
sizes and planting procedures. The planting
details presented in this section refer to
selected large trees and shrubs.
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1.1 General Notes

Successful tree planting begins with healthy
plant material which has been protected
from transportation stress. Tree pits should
be at least twice the size of the container or
tree ball, but three to four times the diam-
eter is recommended where space permits.
Large trees should be placed directly on
prepared subgrade at the tree pit center to
avoid settlement. Inorganic containers and
wrappings should be removed, while the
top third of cloth wraps should be cleanly
cut and removed before back filling. Backfill
soil should be screened and prepared to

RUBBER HOSE AT BARK

GUY WIRES (3), WHITE FLAG ON EACH TO INCREASE
VISIBILITY

TURNBUCKLE (3), GALVANIZED OR DIP—PAINTED
SET TREE AT ORIGINAL GRADE

MULCH: PINE BARK OR WOOD CHIPS 80mm (3") MIN.

SOIL SAUCER: USE PREPARED SOIL 150mm (6”) MIN
WOOD DEADMEN (3)
ROPES AT TOP OF BALL SHALL BE CUT. REMOVE

TOP 1/3 OF BURLAP. NON—BIODEGRADABLE MATERIAL
SHALL BE TOTALLY REMOVED

PREPARED SUBSOIL TO FORM PEDESTAL TO PREVENT
SETTLING

Planting

specification as per species requirements,
and placed in controlled 150 mm (6 in) lifts
to avoid air pockets and to anchor the root-
ball to prevent lateral shifting. Palms may
require water jet saturation for proper seat-
ing. It is common practice to place the root
crown level with, or slightly above finish
grade. In all cases except pavement plant-
ings, a tamped soil saucer rim should be
formed around the tree pit surface to retain
water. Mulching is recommended for low-
ering root temperature and preventing
evaporation. Staking and guying are only
recommended for windy sites. Trunk wrap-
ping is not generally recommended.

Figure 923-1. Deciduous tree planting.
Large tree staked and guyed for windy site.
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ite drains receive water at low points
Sfor infiltration, diversion, or disposal to

site outfalls. Drain inlets should be
durable and appropriate for the climate
zone. Infiltration devices should only be
used in sufficiently porous soils. Long term
care requires periodic cleaning and sealing
of joints and re-setting of grates and finish
pavements or turf grades due to settlement

or silting. Selected details illustrate a range
of drain types for various applications.

1.1 General Notes

Locate drains at the edge of use areas.
Drain pavements onto turf areas before
collecting if possible. Avoid discharging
sheet flow runoff from turf areas onto
pavements to avoid silting and staining,
especially in freeze/thaw regions. Allow
750 mm (2 ft-6 in) soil cover over pipes

CENTER OF TRENCH DRAIN

SHALL ®E CERTERLINE OF SWALE

150mm (6") AMENDED TOPSOIL
50mm (2") SAND BASE

FABRIC SEPARATOR
LINING FOR ENTIRE TRENCH
OVERLAP 300mm (12") MIN.
AT TOP OF TRENCH

WASHED STONE

AGGREGATE
15-20mm (1/2"-3/4")e

PERFORATED 100mm (47)
WRAPPED PVC. PIPE
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PLASTIC CAST IN PLACE MICRO DRAIN
CHANNEL AT CONC. PAVEMENT JOINT
IN 100mm (4") SLAB. CONNECT TO
40mm (1 1/2")¢ "SCHEDULE 407
DRAIN PIPE

100mm (4") CONC. PAVEMENT
AS SPECIFIED, REINF. AS REQ'D

————— 100mm (4") SAND BASE

PREPARED SUBGRADE

Drains

subject to vehicular loading. Set inlet foot-
ings below frost in cold regions. Plastic
grates and frames should be confined to
turf areas in cold regions. Warm regions
may set drain pipes at shallow depths, but
care should be taken to guard against
crushing in pedestrian walking zones.
When joining a small pipe to a large pipe,
the crown of the small pipe can be set no
lower than the crown of the large discharge
pipe within a basin.

Figure 924-1. Perforated pipe curtain
drain. For infiltration and for draining
moist soils. Sand filter required for fine
soils.

Figure 924-2. Polymer pavement
strip drain. Various sizes for cast slab
applications available. Warm climates
only.
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rainage swales vary in design by lin-
Ding type, cross section shape, vol-

ume, and velocity potential. It is a
general practice to create broad low veloc-
ity swales with high infiltration capacity to
reduce over-all runoff volume when ever
possible. Some swales serve as channels to
deposit large volumes of water into deten-
tion or retention ponds and require imper-
meable or erosion resistant linings. The
details selected illustrate heavy duty appli-

SWALE BOTTOM ——
AS SPECIFIED |

cations using various lining and cross sec-
tion strategies.

1.1 General Notes

A parabolic turf swale is ideal for achieving
low velocity moderate volume runoff
capacity. Generally, a swale velocity of a
given slope, for a given volume may be
reduced by broadening its cross section and
reducing its full flowing depth. High veloc-
ity swales require durable lining to with-
stand the scouring potential of moving

PLANT PLUGS 100-150mm
(4"-6") 0.C.

—— PREPARED SOIL ON SWALE

| BANK W/ FERT. AND SEED

TYPICAL 300mm (12™)e COIR
— FIBER LOG VARIES 300—450mm
(12"-16") @

50x50x900mm (2"x2"x3'-0")
WOODEN STAKES THROUGH COIR
LOG NETTING AND SECURED
WITH TWINE 1000mm (3'-4")
0.C. ON CHANNEL SIDE AND
3000mm (10'-0") 0.C. ON
BANK SIDE

JOIN BOTTOM SWALE MATS USING AGGREGATE

CHECK SLOTS W/ 200-250mm (8"-10") OVERLAP
 PLACE 25mm (1") MAT ON BOTTOM OF

r SEEDED SWALE AND STAPLE AS REQUIRED
FERTILIZER AND SEED ADDED TO SWALE SOIL

l l SURFACE PRIOR TO MAT PLACEMENT
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EIEEE S
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( ‘ ——STAPLE TOP EDGES

200 - 1 800
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| AND DRAPE OVER SIDES
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L prePARED SUBCRABE

Swales

water. Deposition of fines occur at about
.75 m/sec (2.5 ft/sec), and severe scouring
of structural linings can occur at 3-4.5
m/sec (10-15 ft/sec). Maintain swale
velocity approaching an outfall to prevent
silt deposition. Infiltration swales usually
require a fabric separator under stone to
prevent upward migration of fines into the
water stream when at full capacity. Fiber
matting, hydro-seeding, or sodding help to
hold the swale channel while seeding ger-
minates.

Figure 925-1. Swale with fiber-log
channel edge. Swale channel requires
permanent pool level to support initial
plant growth in fiber log.

Figure 925-2. Fiber-mat swale reinforc-
ing. Used in highly erodable soils to protect
swale banks during seed germination.
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1.0 INTRODUCTION

ools typically require full filtration and
Pcirculatory systems to regulate partic-

ulate matter, pH, temperature, algae,
and bacterial organisms. Pools may accom-
modate swimming, may be ornamental, or
may support aquatic life. In each case they
must be of water proof construction and be
adapted to the local climate and soils. All
types require provisions for periodic drain-
ing, cleaning, and sealing or coating to
maintain structural integrity, appearance,
and operation.

1.1 General Notes

Flexible liners may be used on-grade for
temporary installations using submersible
pumps and exposed pipes to protect the
liner integrity. Stones placed on liners must
rest on a drain mat or sand cushion . Heavy
stones may require a sand base beneath the
liner as well. Custom built liners may be
used in conjunction with rigid structures to
allow for circulation intake and drain hard-
ware to be bonded on-site. Rigid construc-
tion requires provision for draining of
aggregate base to relieve hydro-static soil
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Pools

pressure, especially during seasonal draw-
down or cleaning periods. Footings must
extend to undisturbed earth or below frost
lines. If placed in segments, all joints must
be fully keyed and gasketted. All reinforc-
ing steel must be covered with at least 50
mm (2 in) of concrete. Waterlines are usu-
ally vertical surfaces finished with tile or
polished stone for ease of cleaning.

Figure 926-1. Concrete masonry gar-
den pool. Grouted reinforced concrete
block walls. Membrane glued to top of
wall at pressure bar.
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SECTION

1.0 INTRODUCTION

onds refer to augmented or con-
Pstructed wetlands designed to retain,

detain, settle, or infiltrate site
stormwater runoff. The selected details
assembled below illustrate augmented wet-
land edges, selected liners for both reten-
tion and detention, and erosion protection
edges for infiltration.

1.1 General Notes

All wetland plants have specific soil, mois-
ture, and depth tolerances. Use local native
species for best results. Cut embankments
are commonly seeded and covered with
protective matting. Planted waterline
slopes are graded to a gradual depth of 450
mm (18 in) to receive cattail or other local
aquatic plants. Infiltration ponds and clay
lined retention ponds, typically use a fabric
separator over subgrade before filtering, or

NEW CATTAIL MARSH

Ponds

ballast aggregates are placed to reduce tur-
bidity during stormwater infusion. Single
ply EPDM or other polymer liners may
require a sand cushion prior to placement if
subgrade is too course. A permanent pool
depth of 2 100-3 000 mm (7-10 ft) is
required to attain temperature stratification
and support biological cycles. All such con-
struction is subject to local and federal per-
mitting processes, which may prescribe
regionally specific construction procedures.
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MAX. DEPTH OF 450mm (187)

AND PLACE 300mm (12") PREPARED
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Figure 927-1. Augmented wetland pond edge. Augmented existing wetland edge using prepared planting soil and fiber mat stabilization.
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Landscape Architecture

The site design and construction
reference of the design professions

ewly designed and containing 40 percent completely new content, Time-Saver
Standards for Landscape Architecture, Second Edition, continues to be the most
complete source of site construction standards and data for the design and planning profes-
sions and related academic disciplines. It maintains and enhances its emphasis on promot-
ing environmentally suitable techniques, processes, and materials aimed at mitigating the
impact of construction intervention. i
This essential and comprehensive Second Edition not only covers the major changes that
have occurred in the last decade, it also serves as a framework for future trends. It is fully
metric, to meet Federal and International requirements, with expanded coverage of handi-
capped access and human dimensional standards. Time-Saver Standards for Landscape
Architecture, Second Edition, features increased coverage of:

SITE STORM WATER “BEST MANAGEMENT” PRACTICES

NEw URBAN TREE PLANTING AND XERISCAPE CONCEPTS

EARTH RETAINING STRUCTURES AND PAVEMENT DESIGN

LAND RECLAMATION, INCLUDING SOIL AND vsc;smnow RESTORATION
METRIC SITE LAYOUT PRACTICES, INCLUDING RECREATION FACILITIES
ENERGY AND RESOURCE CONSERVATION

INATURAL PROCESSES AND SITE CONSTRUCTION PROCEDURES

INEW EXPANDED CONSTRUCTION DETAILS

SIMPLIFIED CONSTRUCTION MATERIALS DATA

In the time honored tradition of Time-Saver Standards, this Second Edition combines the
expertise of over 200 design professionals to create a working resource for all who plan,
design, manage, and build human landscapes. Over 50 sections provide concise tables,
checklists, “Key Point” text summaries, and illustrations to provide an invaluable information

resource for offices and classrooms throughout the world.
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