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Fairfax, Virginia
22033 4

703.818 1360
703.818.2309 fax
www.clarb.org

The Road to Licensure and Beyond
Sample Graphic Vignette Problems

Please note, this information is located in your handbook in Chapter Twelve.
We have also included it on the CD-ROM for your convenience.

Five sample vignette problems are included in The Road to Licensure and Beyond as an
additional study tool. You will notice that the same problems printed in the book are
also included on The Road to Licensure and Beyond CD-ROM. Since the binding of the
book limits what you can see for each problem (each exam problem is actually 11" by
17") we recommend briefly reviewing each problem printed in the book and then print-
ing out “real size” copies from the CD-ROM for practicing the problems.

We have formatted one file (named “11by17”) to print out as 11" by 17". If you do not
have access to a printer that can print 11” by 177, there is a second file (named
“letrsize”) for you to print out on 8.5” by 11” (letter size) paper and assemble after
printing using overlaying crop marks. Chapter Thirteen of the handbook describes the
contents of the CD-ROM in greater detail.

On average, you will have approximately one hour to complete each vignette. In the
exam, you will be expected to manage your time to complete all of the problems within
the given time frame.

In your solutions to the design problems, you will be expected to integrate information
from several sources. Each problem includes a problem statement that defines the
problem, establishes the site context, and explains what is required of your solution.

The second source of information that you will be required to incorporate into your
solutions is the L.A R.E. Reference Manual. This guide will be sent to you with your
pre-exam information. A sample manual (named “refman”) is included on the CD-
ROM for your use on the sample problems. This manual establishes graphic standards,
universal accessibility requirements, zoning requirements and related codes necessary
to complete some of the vignette problems. If the L.A.R.E. Reference Manual changes,
you will have access to the most recent one on our web site at http://www.clarb.org.
Click on the web site address to visit the CLARB web site.
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Evaluating Your Sample Solutions

The Errors folder contained in the Problems folder on the CD-ROM contains five
Adobe Acrobat documents with twelve sample solutions and Red-line critiques in each.
Compare your solution to the solutions and Red-line critiques. The examples indicate
some of the common errors associated with each vignette type. You should review your
solution to see if you have omitted the common errors associated with that problem
type. Do not be discouraged by the lack of positive comments on the solutions.
Remember, the purpose of the Red-line critique is to provide insight into areas for
improvement. :

If you identify that you have problems with certain item types or if you wish to try
additional problems reviewed by CLARB, please refer to the section of your handbook
that discusses the Diagnostic Vignette practice problems. This process identifies spe-
cific errors that you have made and provides a list of reference books that may be help-
ful in gaining the knowledge that you lack. ;

Step by Step Instructions for Using the Practice Problems

and Evaluating Your Solutions

1. Read and understand the L.A.R.E. Reference Manual found on the CD-ROM.
This manual outlines the codes and graphic conventions that you must follow
when completing the examination.

2. Read the section in Chapter Seven on explicit and implicit requirements for the
examination.
3. Turn to the first sample problem and do the following:

Read the problem statement carefully.
b. Highlight explicit instructions given in the problem statement.
. Note the implicit requirements needed to solve the problem.

d. Work out your solution on tracing paper before transferring that solution
to the problem sheet.

4. Refer back to Chapter Nine to see how your examination is evaluated.

d. Compare your solution to the sample solutions for each problem found on the
CD-ROM to see if you have committed any of the common errors associated
with each type of problem.

6. Go on to complete this process for the remainder of the sample problems. Itis a
good idea to time yourself from this point on to see if you can complete each
problem in the required time frame. You should give youirself approximately

" one hour on average to solve each problem.

page 2 of 2
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Sample Problem 1

PROBLEM STATEMENT:

Prepare a circulation design for a new Outpatient Surgery Center [Centre].

CONTEXT:

Central Avenue is a 2-lane road with a 35 MPH [55 KPH] speed limit.
1st Street is a 4-lane collector road with a 45 MPH [70 KPH] speed limit.
The site is located in an urban setting with a temperate climate.

REQUIRED:

Locate the Outpatient Surgery Center [Centre] using the graphic shown to the right to take
advantage of the view to the stream.

Provide a 2-lane entrance drive. Indicate direction of vehicular circulation with arrows.
Provide a maximum of two (2) curb cuts to the site which facilitate both ingress and egress.

Provide one (1) drop-off/turnaround area at the main entry. Indicate direction of vehicular
circulation with arrows.

Provide one (1) pick-up/turnaround area at the discharge location separate from the main
entry. Indicate direction of vehicular circulation with arrows.

The turnarounds must be able to accommodate large vehicles such as ambulances and fire
trucks.

Locate a total of 25 parking spaces to accommodate patients. Indicate parking by using the
following graphic convention:

— No. of Spaces

[
|— _\:Spaces 5 — I HC
—

Not to Scale

The parking lot for the patients should serve both the drop-off/turnaround area at the main
entry and the pick-up/turnaround area at the discharge location.

Locate a separate parking lot with 10 parking spaces to accommodate employees. There are

no handicapped spaces required. Indicate parking using the following graphic convention:

No. of Spaces

|
N |
| ——m—— _ Spaces e — HC
EISNE

Not to Scale
Provide a pedestrian walk 1) between the patient parking lot and the main entry; 2) between
the patient lot and the discharge location and; 3) between the employee parking lot and the
employee entry.

Main
Entry

Discharge Location

Employee
Entry

OUTPATIENT SURGERY CENTER [CENTRE]

80

Sample Problem 1
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Sample Problem 2

PROBLEM STATEMENT:

Prepare two (2) significantly different conceptual diagrams for the development of a
mixed-use site.

CONTEXT:

ve The property has a mixed-use zoning suitable for all land uses.
- The site is located in a suburban area with a temperate climate.
REQUIRED:

Prepare two (2) significantly different conceptual diagrams, both of which must have
different project element locations, different vehicular circulation concepts and
accomplish the following:

oo Show and label all project elements. Use the graphic symbols shown to the
right.
.o Project elements may be drawn in any shape, but must approximate the size

shown. Project Elements may NOT be subdivided.

oo Indicate major vehicular circulation routes using the graphic conventions
provided.
oo Vehicular circulation may access the site only at the potential site-access

points indicated.

. Indicate access points to each project element with an arrow. The Single
Family Subdivision requires two (2) access points.

oo Vehicular circulation may not cross the stream.

0 400 800

GRAPHIC CONVENTIONS

(use as necessary - not to scale)

V!

Visual Screen/Buffer

é.........%

Pedestrian Circulation

} Access Point

-

One-Way
Vehicular Circulation

¢--=-=>

Two-Way
Vehicular Circulation

PROJECT ELEMENTS
@ 3 =
|

l Multifamily

| Housing

(3-story [storey])

Nt s

s

| Community
Shopping '

k_ S

— -

Office
| Condo's '

(2-story
sty

Community
Park

Single Family
Subdivision

(1/4 ac. lots
[0.1 ha lots])
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Sample Problem 3

PROBLEM STATEMENT:

You have been asked to design an enclosed courtyard that serves a Restaurant and
an adjacent Art Gallery.

CONTEXT:

The courtyard is surrounded by a 6' [2m] high masonry wall.

The businesses will share the space and the primary access to the restaurant
is through the courtyard.

Old Town Road is a narrow 2-lane road with a 25 MPH [40 KPH] speed limit.
The site is located in a hot, sunny area.

Direct sun and reflected heat gain are a problem in the afternoon for the
courtyard.

REQUIRED:

Design a courtyard with two (2) separate and distinct spaces that can be used
by patrons for the Restaurant and the Art Gallery to include:

1. A paved area serving the Restaurant which will accommodate six (6) 4'
[1.2m] diameter dining tables with chairs. Indicate location of tables.
2. A paved area for sculpture display serving the Art Gallery. Indicate the

location of three (3) permanent sculpture bases.

Provide a sense of separation between the spaces without blocking views of
either space.

Indicate spot elevations at all grade changes to address the need for universal
accessibility. Use ramps as necessary.

Incorporate site lighting to allow the courtyard to be used in the evenings and
provide for a minimum of one (1) footcandle [10 lux] of illumination (shown in
the L.A.R.E. Reference Manual) throughout the paved area. There is no
ambient light provided from the building entries.

Locate a water feature to be shared by both spaces.
Use the symbols shown in the L.A.R.E. Reference Manual to indicate the plant

form and size. Label the type and function of the plant materials using the
graphic example shown below.

D - Shade

PROJECT ELEMENTS

DINING TABLES WITH CHAIRS SCULPTURE BASES

(6-Required)

WATER FEATURE

(3-Required)

16
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cf
(=}
!
(]
k!
g
<
%
&
o
o
g
®
-
—
.z
oo
(5]
&
-
O
Q
=
s
(&)
—
<
o
o
<
O
(2]
=3
g
(]
P |

Planning and Site Design

Council of
Landscape
Architectural
Registration
Boards

North L/

Scale: 1/8"=1'-0"
[1:100 metric]




J1K¢ "‘&” ’ kU £l & .|,u w e L L \ \ hy \k "rh’vh N
’{: lli“ ) \ )\ L{L I{LL 1 “ b \F }\;F F“
Lxmmmmmmmu Uﬂﬂﬂi rrlrlrirl
> - o
: 2
15 1 w
o 5 g2 g
) e es 3
= *+ + 2k
3 =
-
e
g :

O

i 1
6' [2m] High Masonry Wall ' }

Sidewalk ‘

Old Town Road

Council of Landscape Architect Registration Examination
Landscape

Architectural
Registation | Planning and Site Design Sample Problem 3

.8/1 :9reds

[ormow 001:1]

W01




&J

- \w' \\ _\/

\/\
i
|

e

ala

f

Wy

J’ JJ,

Y

WL
L

fyERyH)
‘.xﬂ&x

,nl
)

\nl

I {';} 1} uf

y

g

11

!
It

.

‘”r “r fﬂf(ﬂ!]”f}”fn y
e

7|
!
\

("l}”"l}
\ {

f r“/x .
i

.}
&

d
\
|

!

Y |
3

Sample Problem 4

PROBLEM STATEMENT:

Calculate the peak discharge rate for a courtyard area and
appropriately size the pipe.

CONTEXT:

The high point elevations are shown at the corners of the
drainage area.

Half of the runoff from the apartment roofs are directed into the
courtyard.

Drainage lines consist of concrete pipe.

The city requires that drainage lines be sized using the
Rational Method. The Rational Method formula is Q = CiA.

The city requires that a 50-year storm be used with a rainfall
intensity of 5.1" per hour for all sites less than 10 acres.

Runoff coefficients for the Rational Method can be found in the
L.A.R.E. Reference Manual.”

REQUIRED:

Indicate the invert and the top of endwall elevations in the
boxes provided. The outlet must be set so that there will be no
surcharge (standing water) on the storm drain during normal
storm flow.

Minimum cover over the pipe is 2'. The pipe is to have a
minimum slope of 0.005 ft./ft. The maximum velocity of the
pipe is 5' per second. Indicate the pipe slope in the box
provided.

Calculate the peak flow rate at the proposed DI. Show the
value (Q) in the box provided.

Use the Manning’s Equation Nomograph shown in the L.A.R.E.
Reference Manual to size the pipe and show the smallest
practical pipe size in the box provided.

*_The L.A.R.E. Reference Manual changes from administration to administration. For this problem, the runoff
coefficient value was calculated using the following chart:

Apartment Building (typ.)

120’ (typ.)

Ridge Line (typ.)—

154.40

120' Conc. Pipe

o R [T i e g -h

Q=
Pipe Slope =
Pipe Size =

1

Sk o e 4 b

Runoff Coefficient for the Rational Method (Q=CiA)

Percent Impervious Area C=
0-30% .20 0
31-50% .35
51-60% 45
61-75% .65
76-85% 75
86-95% 85
>95% 99

40

80

155.00 Proposed D.I.
Rim 153.00
Paved Area
1159.00 157.00
Lawn
Break Line

Stream

Normal Water Elev. (Hydraulic Surface) = 148.40

Sample problem 4
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Sample Problem 5

PROBLEM STATEMENT:

Grade the site areaindicated within the contract
limit lines.

50

51

52

Contract Limit Line

Exit Drive

ai\ud!

)Y

\(u\;
)

ULl

\

]‘ \LL}
3}

REQUIRED:

e

@
s MH Inv. =47.0

he Grade the parking lot within the gradients
shown.

into the drain inlet in the entrance drive. 49 53

Sample Problem 5

oo All run-off from the parking lot shall drain Ex@‘g% = s = N

e

| MHInv. =450 —

{U“U“ﬂ“ku ’tL’
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& Divert all surface run-off around the parking

lot.

Show and label all proposed 1' contours and
meet existing contours within contract limit
lines.

Provide spot elevations in the boxes
provided.

Maintain at least 4' of cover over the
existing sanitary sewer pipe.

Maintain at least 1' of cover over the storm
pipe located under the entrance drive.
Minimum pipe slope is 0.5%. Indicate pipe
inverts at each end of the pipe.

On all unpaved surfaces the minimum
gradient is to be 2% and the maximum
gradient is to be 3:1.

Save the existing tree. Do not grade within
the dripline of the tree.

Drainage from unpaved surfaces should not
flow onto the paved surfaces.

No additional retaining walls or drainage
structures are permitted.

48

47

46

45

s BT

45 |

G e L9

Flow Line /2% - 5%

6" Curb

6" Curb

Existing
Tree

52

Memorial Parkway
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PROBLEM STATEMENT:

Calculate the peak discharge rate for a courtyard area and
appropriately size the pipe.

CONTEXT:

The high point elevalions are shown at the comers of the
drainage area.

Half of the runoff from the apartment roofs are directed into the
courtyard.

Drainage lines consist of concrete pipe.

The city requires that drainage lines be sized using the Rational
Method. The Rational Method formulais Q = CiA.

The city requires that a 50-year storm be used with a rainfall
intensity of 5.1" per hour for all sites less than 10 acres.

Runoff coefficients for the Rational Method can be found in the
L ARE Refersnce Manual.

REQUIRED:

Indicate the invert andthetopofen dwali elevalions in thf g oxes
,E, no

A ¢er over the pipe is_2'. The pipe is o have a
immum siapa of 0.005 ft./ft. The maximum velocity of the pipe
is 5' persecond. Indicate the pipe slope in the box provided.

Calculate the peak flow rate at the proposed DI. Show the value
{Q) in the box provided.

Use the Manning's Equation Nomograph shown in the LA.R.E.
Reference Manual to size the pipe and show the smallest
practical pipe size in the box provided.

Apartment Building (typ.}

120' ftyp.)

Fﬁ’id%gs Ling [typ. )=

165.00

158.00

Proposed D1
Rim 1563.00

1

120" Conc. Pipe,

Lawn

Normal Water Elev. (Hydraulic Surfacel = 148,40
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PROBLEM STATEMENT:

Calculate the peak discharge rate for a courtyard area and
~appropriately size the pipe.

CONTEXT:

»  The high point elevations are shown at the corners of the
drainage area. «

. Half of the runoff from the apartment roofs are directed into the

courtyard.
. Drainage lines consist of concrete pipe.
’ The city requires that drainage lines be sized using the Rational

Method. The Rational Method formulais Q = CiA,

. The city requires that a 50-year storm be used with a rainfall
intensity of 5,1" per hour for all sites less than 10 acres.

* Runoff coefficients for the Rational Method can be found in the
L.A.R.E. Refarence Manual.

REQUIRED:

» indicate the invert and the top of endwall elevations in the boxes

provided. The outlet must be set so that there will be no
surcharge (standing water) on the storm drain during normal
storm flow,

. Minimum cover over the pipe is 2°. The pipe is to have 3
minimum slope of 0.005 ft./ft. The maximum velocity of the pi;p}/
is §' per second. Indicate the pipe slope in the box provided”

+ v Calculate the peak flow rate at the proposed DI. Show the value
{Q} in the box provided.

oo nl Use the Manning's Equation Nomograph shown in the L A.R.E.
Reference Manual o size the pipe and show the smallest
practical pipe size in the box provided.

Tisea0 ~

Apartment Building (typ.)

120° ltyp.i

i Ridge Line (typ.}—

" 1155.00

Paved Area

159.00

157.00

" Pipe

Slo

0%

pe

Braak Line

s B ot sl O SRR L, | Tl B Ty,

2z |

Mormal Water Elev. Qﬂwmi&iiﬂ Surface] = 148.40
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PROBLEM STATEMENT:

Calculate the peak discharge rate for a courtyard area and
appropriately size the pipe.

CONTEXT:

The high point elevations are shown at the corners of the
drainage area,

Half of the runoff from the apartment roofs are directed into the
courtyard.
Drainage lines consist of concrate pipe.

The city requires thal drainage lines be sized using the Rational
Method. The Rational Method formula is Q = CIA,

The city requires that a 50-year storm be used with a rainfall
intensity of 5.1" per hour for all sites less than 10 acres,

Runoff coefficients for the Rational Method can be found in the
LA RE Refereance Manual.

REQUIRED:

Ed

Indicate the invert and the top of endwall elevations in the boxes
provided, The outlet must be set so that there will be no
surcharge (standing water) on the storm drain during normal

storm flow.

.M}nimum cover over the pipe is 2. The pipe is o have a
minimum slope of 0.005 ft./ft. The maximum velocity of the pipe

is 5' per second. Indicate the pipe slope in the box provided.

Calculate the peak flow rate at the proposed DI, Show the value
{Q) in the box provided.

Use the Manning's Equation Nomograph shown in the L.A. R.E
Reference Manual to size the pipe and show the smallest
practical pipe size in the box provided.

Apartment Building
120" fiyp.}

(typ.)

155.00

Paved Area

158.00

Froposed D.1.
Rirn 153.00

Stream i
Normal Water Elev. (Hydraulic Surface) = 148.40

®
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PROBLEM STATEMENT:

Calculate the peak discharge rale for a courtyard area and

appropriately size the pipe.
CONTEXT:

The high point elevations are shown at the comners of the
drainage area.

Half of the runoff from the apartment roofs are directed into the
courtyard.

Drainage lines consist of concrete pipe.

The city requires that drainage lines be sized using the Rational
Method. The Rational Method formulais Q = CiA.

The city requires that a 50-year storm be used with a rainfall
intensity of 5.1% per hour for all sites less than 10 acres.

Runoff coefficients for the Rational Method can be found in the
L.A.R.E. Refersnce Manual.

REQUIRED:

#

Indicate the invert and the top of endwall elevations in the boxes
provided. The outlet must be set so that there will be no
surcharge (standing water) on the storm drain during normal
storm flow.

Minimum cover over the pipe is 2. The pipe is to have a
minimum slope of 0.005 ft./ft. The maximum velocity of the pipe
is 5' per second. Indicate the pipe slope in the box provided.

Calculate the peak flow rate atthe proposed DI. Show the value
{Q) in the box provided.

Use the Manning's Equation Nomograph shown in the LA.R.E.
Reference Manual to size the pipe and show the smallest
practical pipe size in the box provided,

Apartment Building {typ.)

120 typ)

velue 1& oo nihy
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Solution 4 of 12
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PROBLEM STATEMENT:

Gatauia%a the peak discharge rate for a courtyard area and
appropriately size the pipe.

CONTEXT:

#

Jhe high point elevations are shown at the comers of the
drainage area,

o Half of the runoff from the apartment roofs are directed into the
courtyard.

Drainage lines consist of concrete pips.

#

{‘fw city requires that drainage lines be sized using the Rational
lethod. The Rational Method formulais Q = CiA.

./ The city requires that a 50-year storm be used with a rainfall
intensity of 5.1" per hour for all sites less than 10 acres.

Runoff coefficiants for the Rational Method can be found in the
L.A.R.E. Reference Manual.

REQUIRED:

. Indicate the invert and the top of endwall elevations in the boxes
provided. The outlet must be set so that there will be no

surcharge (standing water) on the storm drain during normal

storm flow.

«  Minimum cover over the pipe is 2. The pipe is to have a
minimum slope of 0.005 ft./ft. The maximum velocity of the pipe
is 5' per second. Indicate the pipe slope in the box provided.

. Calculate the peak flow rate at the proposed DI. Show the value
(Q) inthe box provided.

. Use the Manning's Equation Nomograph shown in the LA.R.E.

Reference Manual to size the pipe and show the smallest
practical pipe size in the box provided.

Ti6ead =

]
E

Apartment Building (typ.)

120" {typ.}

Ridge Lina {twp.} i,

65

f 1
i
é‘i%fk x”‘ ],q’v

A
120" Conc. Pipe,

155.00

158.00

Paved Area

Sample Problem 4
Solution 5 of 12
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PROBLEM STATEMENT:

Calculate the peak discharge rate for a8 courtyard area and
appropriately size the pipe.

CONTEXT:

. The high point elevations are shown at the comers of the
drainage area.

. Half of the runoff from the apartment roofs are directed into the
courtyard.

» - Drainage lines consist of cancrete pipe.

. The city requires that drainage lines be sized using the Rational
Method. The Rational Method formulais Q = CiA.

. The city requires that a 50-year storm be used with a rainfall
intensity of 5.1” per hour for all sites less than 10 acres.

. Runoff coefficients for the Rational Method can be found in the
L.A.R.E. Refarence Manual.

REQUIRED:

. Indicate the invert and the top of endwall elevations in the boxes

provided. The outlet must be set so that there will be no
surcharge (standing water) on the storm drain during normal
storm flow.

* Minimum cover over the pipe is 2. The pipe is to have a
minimum slope of 0.005 ft./ft. The maximum velocity of the pipe
is §' persecond. Indicate the pipe slope in the box provided.

. Calculate the peak flow rate at the proposed DI. Show the value
{Q} in the box provided.

. Use the Manning’s Equation Nomograph shown inthe L A.R.E.
Reference Manual to size the pipe and show the smallest
practical pipe size in the box provided,

7 TS

Apartment Building (typ.) =

1207 [typ.}

Ridge Line [typ.]—

i

120™Gonc., Pipe,

Pipe Slope )

Fipa Siee

155.00 Propoghd D1
Rim 143.00
Paved Area
158.00 157.00
Lawn
T R0 -
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PROBLEM STATEMENT: Apartment Building {typ.) : 3 g
_Calculate the peak discharge rate for a courtyard area and 120° ftyp.} % .
appropriately size the pipe. - - = Oi:
CONTEXT: Ridge Line {typ.}— ; a. g

I ! w O

. The high point elevations are shown at the comers of the - e e e et . asS
drainage area. : ' ?gﬁfm r S 2 o ED

. < ® N

. Half of the runoff from the apartment roofs are directed into the - s 78
courtyard, : %

* Drainage lines consist of concrete pipe. : l §

. The city requires that drainage lines be sized using the Rational 156.00 Proposed D.J. . 3
Method. The Rational Method formulais Q = CiA. : S — : fim 153.00 L i Fd gg

P ndwall S et

. The city requires that a 50-year storm be used with a rainfall i R E Sz B
intensity of 5.1" per hour for all sites less than 10 acres. ¥ ;:': ;Sj’ 3 § ’g E

. Runoff coefficients for the Rational Method can be found in the 5 § 5] &’g
L. A.R.E. Refarance Manual. g 2 = b0 @

Paved Area - 2 & %

REQUIRED: He £ £ g S

e = ‘

. indicate the invert and the top of endwall elevations in the boxes | L. t;g 5‘ e |
provided. The outlet must be set so that there will be no i, £ b
surcharge (slanding water) on the storm drain during normal 5 £ phHc
storm flow. & 5 =

Pl 8 = C

’ Minimum cover over the pipe is 2. The pipe is to have a 1 158.00 _ 157.00 2 § 'g E
minimum slope of 0.005 ft./ft. The maximum velocity of the pipe 5 T =0
is 5' per second, Indicate the pipe slope in the box provided. § o E

e Calculate the peak flow rate at the proposed DI. Show the value . Lawn '

{Q) in the box provided. | ; E
i
i

. Use the Manning's Equation Nomograph shown in the LARE. u%% 158.40 |

Refsrence Manual to size the pipe and show the smallest ; i e i i s e e i ey e el

practical pipe size in the box provided.
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provided. The outlet must be set so that there will be no
surcharge (standing watesr} on the storm drain during normal
storm flow,

. Minimum cover over the pipe is 2'. The pipe is to have a
minimum slope of 0.005 fi./ft. The maximum velocity of the pipe
is 5 persecond. Indicate the pipe slope in the box provided.

. " Calculate the peak flow rate at the proposed DI. Show the value
{Q) in the box provided.

. Use the Manning's Equatmn Nomograph shown in the LA.R.E.
Rafarense Manual to size the pipe and show the smallest
practical pipe size in the box provided.
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PROBLEM STATEMENT: ; o
' Y ; Apartment Building (typ.) &N
Calculate the peak discharge rate for a courtyard area and 120° Ityp.} Q..
appropriately size the pipe. ' '8 >
S & w
CONTEXT:  Pidge Line {typ.) = O
"““‘3' o 0
. The high point elevations are shown at the comers of the e o o =
\, drainage area. : A £ 0
* Half of the runoff from the apartment roofs are directed into the ! | v w
courtyard. ' b
. Drainage lines consist of concrete pipe, ! ) g
»  Thecity requires that drainage lines be sized using the Rational { 155.00 { Proposed 0.1, % g
Method. The Rational Method formulais Q = CiA. e { Rim 163.00 €2
. The city requires that a 50-year storm be used with a rainfall . %%
intensity of 5.1" per hour for all sites less than 10 acres. _é
» Runoff coefficients for the Rational Method can be found in the ;
L.A.R.E. Reference Manual. z
Paved Area
REQUIRED: g
=
* Indicate the invert and the top of endwall elevations in the boxes
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PROBLEM STATEMENT:

Calculate the peak discharge rate for a courtyard area and
appropriately size the pipe. :

CONTEXT:

E

The high point elevations are shown at the comers of the
drainage area.

Half of the runoff from the apartment roofs are directed into the
courtyard.

Drainage lines consist of concrete pipe.

The city réqu%r&s that drainage lines be sized using the Rational
Method. The Rational Method formulais Q = CiA, '

The city requires that a 50-year storm be used with a rainfall
intensity of 5.1" per hour for all sites less than 10 acres.

Runoff coefficients for the Rational Method can be found in the
L.A.R.E. Reference Manual.

REQUIRED:

*®

Indicate the invert and the top of endwall elevations in the boxes
provided. The outlet must be set so that there will be no
surcharge (standing water) on the storm drain during normal
storm flow.

Minimum cover over the pipe is 2°. The pipe is to have a
minimum slope of 0.005 fL./ft. The maximum velocity of the pipe
is 5' per second. Indicate the pipe slope in the box provided.

Calculate the peak flow rate at the proposed DI. Show the value
{Q) inthe box provided.

Usa the Manning's Equation Nomograph shown in the L. A.R.E.
Refarence Manual to size the pipe and show the smaliast
practical pipe size in the box provided.

Apartment Buiidirz{i
120° ftyp.

~ Ridge Line (typ.)

120" Conc. Pipe, . §

155.00 Proposed D1
Rim 153.00
is
Paved Area
158.00 157.00
Lawn
e N0 2

Normal Water Elev, (Hydraullc Surfsce] = 148.40
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PROBLEM STATEMENT:

Calculate the peak discharge rate for & courtyard area and
appropriately size the pipe.

CONTEXT: i
»  The high point elevations are shown at the corers of the
drainage area. :

. Half of the runoff from the apartment roofs are directed info the

courtyard.
* Drainage lines consist of concrete pipe.
. The city requires that drainage lines be sized using the Rational 4

Method. The Rational Method formulais Q = CiA.

. The city requires that a 50-year storm be used with a rainfall
intensity of 5.1" per hour for all sites less than 10 acras.

. Runoff coefficients for the Rational Method can be found in the
L.A.R.E. Reference Manual.

REQUIRED:

. indicate the invert and the top of endwali elevations in the boxes

provided. The outlet must be set so that there will be no
surcharge (standing water) on the storm drain during normal
storm flow.

. Minimum cover over the pipe is 2. The pipe is to have a

minimum slope of 0,005 ft./ft. The maximum velocity of the pipe
is 5' persecond, Indicate the pipe slope in the box provided,

» Calculate the paak flow rate at the proposed DI. Show the value

{Q) in the box provided.

. Use the Manning's Equation Nomograph shown inthe LA R.E.

Reference Manual to size the pipe and show the smaliest
practical pipe size in the box provided.
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Apartment Building (typ.)

120° ftyp.)

Ridge Line EW;L?%”“;

Paved Area

Break Line
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PROBLEM STATEMENT:

Calculate the peak discharge rate for a courtyard area and
-appropriately size the pipe.

CONTEXT:

The high point elevations are shown at the comers of the

drainage area,

Half of the runoff from the apartment roofs are directed into the
courtyard. : -

Drainage lines consist of concrete pipe.

The city requires that drainage lines be sized using the Rational
Method. The Ratlonal Method formulais Q = CiA.

The city requires that a 50-year storm be used with a rainfall
intensity of 5.1" per hour for all sites less than 10 acras.

Runoff coefficients for the Rational Method can be found in the
L.A.R.E. Relerance Aa‘amm!.

REQUIRED:

indicate the invert and the top of endwall elevations in the boxes

~provided. The outlet must be set so that there will be no

surcharge (standing water) on the storm drain during normal
storm flow, .

Minimum cover over the pipe is 2'. The pipe is to have a
minimum siope of 0.005 ft./fl. The maximum velocity of the pipe
is 5' persecond. Indicate the pipe slope in the box provided.

Calculate the peak flow rate at the proposed DI, Show the value
(Q} inthe box provided.

Use the Manning’s Equation Nomograph shown in the LA R.E.
Reference Manual to size the pipe and show the smallest
practical pipe size in the box provided.

Apartment Building (typ.)

120° {yp.]

Ridge Line ‘itw.kw}

Paved Area

Sample Problem 4
Solution 11 of 12

e

i e Sze T

Stream
Normal Water Elev. {(Hydraulic Surfacel = 148.40

g
=4
g
2
%
z
o
=
2
&
é
A

Grading, Drainage and
Stormwater Management

Architectural
Registration

Boards

Landscape

Council of

ok,
Scale; 1"=40




P cim
v
e N
r' |
i |
r \l§
= ams.
F —
=i
"E’,, =
£ 3
A
;—' -.'i
| RIS
£
o
Y
="y
P ¥
B !
w
==
F’:I ':q
=
e
"L. j
1 5':5
A

SRRRRRRAS

ey

"
A

\

|\

-

PROBLEM STATEMENT:

‘Calculate the peak discharge rate for a courtyard area and

appropriately size the pipe.

CONTEXT:

#*

The high point elevations are shown at the comers of the
drainage area.

Half of the runoff from the apartment roofs are directed into the
courtyard. i

oy

Drainage lines consist of concrele pipe.

The city requires thatdrainage lines be sized using the Rational
Method. The Rational Method formulais Q = CiA,

The city requires that a 50-year storm be used with a rainfall
intensity of 5.1" per hour for all sites less than 10 acres.

Runoff coefficients for the Rational Method can be found in the
L.A.R.E. Reference Manual.

REQUIRED:

*®

indicate the inyer and the top of endwall elevations in the boxes
provided. The outiet must be 5& ere will be no
surcharge (standing water) on the storm drain during normal
storm flow,

Minimum cover over the pipe is| The pipe is o have a
minimum slope of 0.005 ft./ft. The Maximum velacity of the pipe
is 5" persecongd. Ingicate the pipe slope in the box provided.

Calculate the peak flow rate at the proposed DI. Show the value
{Q} in the box provided,

Use the Manning’s Equation Nomograph shown inthe LA R.E.
Reference Manual to size the pipe and show the smallest
practical pipe size in the box provided.
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FROBLEM STATEMENT:

Grade the site area indicated within the contract 50 —

limit lines.
REQUIRED:

. Grade the parking lot within the gradients
shown.

. All run-off from the parking lot shall drain into
the drain inlet in the entrance drive.

* iﬂi{vart all surface run-off around the parking
[+18

. Show and label all proposed 1' contours and
meet existing contours within confract limit
lines.

. Provide spot elevations in the boxes
provided.

» Maintain at least 4’ of cover overthe existing

sanitary sewer pips.

. Maintain at least 1' of cover over the storm
pipe located under the entrance drive.
Minimum pipe slope is 0.5%. Indicate pipe
inverts at each end of the pipe.

. On all unpaved surfaces the minimum
gradient Is to be 2% and the maximum
gradient is to be 3:1.

a Save the existing tree. Do not grade within

the dripline of the tree.

. Drainage from unpaved surfaces should not

flow onto the paved surfaces.

. Mo additional retaining walls or drainage

structures are parmitted.
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PROBLEM STATEMENT:

Grade the site area indicated within the contract
fimit lines.

REQUIRED:

®

Grade the parking lot within the gradients
shown. {

All run-off from the parking lot shall drain into
the drain inlet in the entrance drive.

Divert all surface run-coff around the parking
lot.

Show and label all proposed 1' contours and
meet existing contours within contract limit
lines.

Provide spot elevations in the boxes
provided.

Maintain at least 4' of cover overthe existing
sanitary sewer pipe.

Maintain at least 1' of cover over the storm
pipe located under the entrance drive.
Minimum pipe slope is 0.5%. Indicate pipe
inverts at each end of the pipe.

On all unpaved surfaces the minimum
gradient is to be 2% and the maximum
gradient is to be 3:1.

Save the axisting tree. Do not grade within
the dripline of the tree.

Drainage from unpaved surfaces should not
flow onto the paved surfaces.

No additional retaining walls or drainage
structures are permitied.
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PROBLEM STATEMENT:

Grgde the site area indicated within the contract
limit lines.

REQUIRED:

. Grade the parking lot within the gradients
shown.

. All run-off from the parking lot shall drain into

the drain inlet in the entrance drive.

. Divert all surface run-off around the parking

lot,

. Show and label all proposed 1' contours and
meet existing contours within contract limit
lines,

. Provide spot elevations In the boxes —
provided.

. Maintain atleast 4' of cover overthe existing 28
sanitary sewer pipe.

» Maintain at least 1' of cover over the storm

pipe located under the entrance drive.
Minimum pipe slope is 0.5%. Indicate pipe
inverts at each end of-the pipe.

* On all unpaved surfaces the minimum
gradient is to be 2% and the maximum
gradient is to be 3:1,

. Save the existing tree. Do not grade within
the dripline of the trae,

» Drainage from unpaved surfaces should not
flow onto the paved surfaces.

. No additional retaining walls or drainage
structures are permitted.
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the dripline of the tree,

. bmﬂage from unpaved surfaces should not '

fiow onto the paved surfaces.

. Mo additional retaining walls or drainage ™ 8|

structures are permitied.
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PROBLEM STATEMENT: e “ | e ley £
% 3 e i g
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- ‘Grade the site area indicated within the contract 50 v BN § " B rolle)
limit lines. ' N e IOE O«
REQUIRED: ‘*x% L a:"’f : -— £ 0 c

’ \‘n N DA . —— -t K £ ‘g
. Grade the parking lot within the gradients \ i N :@'Ia“n% QW Q o

shown, Len ~ ‘ T £6

-+ PN “{ Sentl — N ((3 w

. All run-off from the parking lot shall drain into 3 O g o T . Mg

the drain inlet in the entrance drive. 49 . § Mg - LV WL L ettt "

N M=o\ — 14 ! A

. Divert all surface run-off around the parking N : e T ; Q¥ “

lot. L e WL N “ | - B s g

| g b fu b g
_ o . % | &P ] e o X TG
. Show and label all proposed 1' contours and z > g -
meet existing contours within contract limit . ; E‘!
lines. o 5
. Provide spot elevations in the boxes g g
provided, % %ﬁ
. Maintain atleast 4' of cover over the existing g g
sanitary sewer pipe. .8 E
. Maintain at least 1’ of cover over the storm 5 —
pipe located under the enlrance drive. =
Minimum pipe slope is 0.5%. Indicate pipe ah ©
inveris at each end of the pipe. E =
. On all unpaved surfaces the minimum 'g E
gradient is to be 2% and the maximum = e B
gradient is to be 3:1. O in
. Save the existing tree. Do not grade within
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PROBLEM STATEMENT:

gfada the site area indicated within the contract
fimit lines.

REQUIRED:

* Grade the parking lot within the gradients
shown.

. All run-off from the parking lot shall drain into
the drain inlet in the entrance drive.

§0 —~

49 .

. {Bii.rért%ﬂ surface run-off around the parking
ot.
«  Show and label all proposed 1' contours and
meet existing contours within contract limit
lines.
. Provide spot elevations in the boxed ™R
provided, o

- Maintain atleast 4' of cover overthe existing |

sanitary sewer pipe.

. Maintain at least 1' of cover over the storm
pipe located under the entrance drive.
Minimum pipe slope is 0.5%. Indicate pipe
inverts at each end of the pipe.

. On all unpaved surfaces the minimum
gradient is to be 2% and the maximum
gradient is fo be 3:1.

, Save the existing tree. Do not grade within
the dripline of the tree.

. Drainage from unpaved surfaces should not
flow onto the paved surfaces.

. No additional retaining walls or drainage
structures are permittad.
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PROBLEM STATEMENT:

Grade the site area indicated within the contract
limit lines.

REQUIRED:

Grade the parking lot within the gradients
shown.

Al run-off from the parking lot shall drain into
the drain inlet in the er&traﬁegﬁ‘ﬁm

I'E}i%ri all surface run-off around the parking
ol

Show and label all g}apwad 1' contours and
meel exisling contours within contract limit
lines.

Provide spot elevations in the boxes
provided,

Maintain at least 4’ of cover overthe existing
sanitary sewar pipe. :

Maintain at least 1’ of cover over the storm
pipe localed under the enirance drive.
Minimum pipe slope is 0.5%. Indicate pipe
inverts at each end of the pipe. !

On all unpaved surfaces the minimum
gradient is to be 2% and the maximum
gradient is to be 3:1.

Save the existing tree. Do not grade within
the dripline of the tree.

Drainage from unpaved surfaces should not
fiow onto the paved surfaces.

No additional retaining walls or drainage
structures are permitted.
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PROBLEM STATEMENT:

&mé& the site area indicated within the contract
limit lines,

REQUIRED:

. Grade the parking lot within the gradients
shown. .

» All run-off from the parking lot shall drain into
the drain inlet in the entrance drive.

. ?ivm Il surface run-off around the parking
ot =

. Show and label all proposed 1' contours and
meet existing contours within contract limit
lines. i

. Provide spot elevations in the boxes
provided.

. Maintain atleast 4’ of cover overthe existing

sanitary sewer pipe.

. Maintain at least 1’ of cover over the storm
pipe located under the enirance drive.
Minimum pipe slope is 0.5%. Indicate pipe
inverts at each end of the pipe.

. On all unpaved surfaces the minimum
gradient is to be 2% and the maximum
gradient is to be 3:1.

. Save the existing tree. Do not grade within
the dripline of the tree.

. Drainage from unpaved surfaces should not
flow onto the paved surfaces.

. No additional retaining walls or drainage
structures are permifted.
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PROBLEM STATEMENT:

Grade the site area indicated within the contract
limit linas.

REQUIRED:
£
. Grade the parking lot within the gradients
shown.
. All run-off from the parking lot shall drain into

the drain inlet in the entrance drive.

. Divert all surface run-off around the parking
lot.

. Show and label all proposed 1’ contours and

meet exisling contours within contract limit

lines.

* Provide spot elevations in the boxes
provided.

. Maintain atleast 4’ of cover overthe existing

sanitary sawer pipe.

. Maintain at least 1" of cover over the storm
pipe located under the entrance drive,
Minimum pipe slope is 0.5%. Indicate pipe
inverts at each end of the pips.

’ On all unpaved surfaces the minimum
gradient is to be 2% and the maximum
gradient is to be 3.1,

. Save the existing tree. Do not grade within
the dripline of the tree.

. Drainage from unpaved surfaces should not
flow onto the paved surfaces.

. No additional retaining walis or drainage
structures are permitted,
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PROBLEM STATEMENT:

‘Grade the site area indicated within the contract
limit lines,

REQUIRED:

®

Grade the parking lot within the gradients
shown.

All run-off from the parking lot shall drain into
the drain inlet in the entrance drive.

gﬁim*t all surface run-off around the parking
of. i .

 Show and label all proposed 1° contours and

meet existing contours within contract limit
lines.

Provide spot elevations in the boxes
provided,

Maintain at least 4’ of cover over the axisting
sanitary sewer pipe.

..zﬂa‘m
Maintain at least 1° of cover over the storm

pipe located under the entrance drive.
Minimum pipe slope is 0.5%. Indicale pipe
invarts at each end of the pipe.

On all unpaved surfaces the minimum
gradient is to be 2% and the maximum
gradient is to be 3:1.

Save the existing tree. Do not grade within
the dripline of the tree.

Drainage from unpaved surfaces should not
flow onto the paved surfaces.

Mo additional retaining walls or drainage
structures are permitted.
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PROBLEM STATEMENT:

Grade the site area indicated within the contract 50 ™
limit lines.

REQ!@REB@

» Grade th& parking lot within the gradients
shown!

. All run-off from the parking lot shall drain into
the df%;? ime entrance drive.

M»v

st

. Divert all surface run-off around the parking
lot. S
. Show and label all proposed 1 contours and
meet existing contours within contract limit
lines.
. Provide spot elevations in the boxes
provided. W
Q .; )
. Maintain at iaaa@@varma existing 48 -
sanitary sewer pipe. 3
M—% b
. Maintain at J&asi 1' of cover over the storm |

pipe located under the—entrante drive.

Minimum pipe slope is 0.5%. [ndicale pipe
inverts at each end of the pipe. 4;¢w

. On all unpaved surfaces the minimum
gradient is to be 2% and the maximum

gradient is to be 3:1.- %333

T .
. Save the existi ng tree. Do not grade within .
the dz:pian& of the tree. R
o §*w el
. Drainage from unpaved surfaces should not 45
flow onto the paved surfaces.
44
. No additional retaining walls or drainage

structures are permitted.
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.=~ PROBLEMSTATEMENT: f £~
- Grade the site area indicated within the contract 50 _g o

e imit §i . oo
yr : E limit lines. QL: <4
B~ _~y  REQUIRED: P
g’f" = Q_ ¢ Grade the parking lot within the gradients g' S

- shown. o O
- i ' v D
- » All run-off from the parking lot shall drain into
| =3 the drain inlet in the entrance drive.
= ~ = ??WE all surface run-off around the parking

i of,
= . .

& . Show and label all proposed 1'contours and -
B :Q. meat existing contours within contract limit . =
- lines. 2 T o

o4 3
- 2 53 2

e . Provide spot elevations in the boxes § i T
E‘i = -] provided. % ?ﬁb
B=. = . Maintain atleast 4’ of cover overthe existing § X 5
-l sanitary sewer pipe. 8 g E

G ? » Maintain at least 1' of cover over the storm % S o |
L= _,;-q pipe located under the entrance drive. § R
.~ Minimum pipe slope is 0.5%. Indicate pipe ; RTE
e =3 inverts at each end of the pipe. : ‘g =
= ﬂ'ﬂ . On all unpaved surfaces the minimum ,g s é
g T gradient is to be 2% and the maximum E 5 =1
L= jﬂ gradient is to be 3:1, &
L= _,lﬂ . Save the existing tree. Do not grade within
L e the dripline of the tree.

e . Drainage from unpaved surfaces should not
P“- :ﬂ flow onto the paved surfaces.

T

\‘-; ﬂ . Mo additional retaining walls or drainage
—— ;ﬂ structures are permitted.
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PROBLEM STATEMENT:

Grade the sile area indicated within the contract
limit lines.

REQUIRED:
. Grade the parking lot within the gradients
- shown.

. All run-off from the parking lot shall drain into
the drain inlet in the entrance drive,

- Fi%n ai'{sirffaca run-off around the ';}afking
ot.

. Show and label all proposed 1' contours and
meet axisting contours within contract limit
linas,

. Provide spot elevations in the boxes
provided.

- Maintain atleast 4’ of cover over the existing

sanitary sewer pipe.

. Maintain at least 1' of cover over the storm
pipe located under the entrance drive.
Minimum pipe slope is 0.5%. Indicate pipe
inverts at each end of the pipe.

. On all unpaved surfaces the minimum
gradient is to be 2% and the maximum
geadient is to be 3:1,

. Save the existing tree. Do not grade within
the dripline of the tree,

. Drainage from unpaved surfaces should not
flow onto the paved surfaces,

. Mo additional retaining walls or drainage

structures are permitted.
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