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PLANT KEY VoL
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 KEY QTY.BOTANICAL NAME COMMON NAME
- ° 47 Acer rubrum Red Maple
' 53 Acer saccharum Sugar Maple
@ 17 cornus florida Flowering Dogwood
' @ | 18 pinus strobus Eastern White Pine
@ 10 rinus thunbergiana Japanese Black Pine . NOTES: :r il
) Lo T
) _ : 1, UGHTNG IS CONCEPTUAL ONLY. FINAL ® R S O AL AR O S
@ 17 Prunus serrulata 'Kwanzan' ‘~n Flowering Cherrt- LIGHTING PLANS TO BE PREPARED BY K \ \\ N\ AN \ " Yo )/ L7 - oo R =
B | - ELECTRICAL CONTRACTOR S LIGHTING RN R S LT e T T T T T e L
e - | ENGINEER. - R T B S VI e Rk g
30 giiercus coccinea Scarlet Oak ﬁ . . ‘ VAN ‘\ : ‘, : . ; ' ; i /A N ”'::- - - - ::_".__'_" - T “_';', ’:/f
| o S 2, CONTRACTOR TO INSTALL LIGHT FIXTURES, | R O A R e T TSPy
o L . FOOTINGS AND ELECTRICAL IN ACCORDANGE B A ' ' g
O.Quercu's phellos Willow Oak . WITH MANUFACTURER'S SPECIFICATIONS, | ' ' H ST iag
' ' : ' ' S ! -~
SEES}-EETBOFMFORDETAI.EDPLANTUST . C

ENGINEER'S CERTIFICATE ~

e e

SEDIMENT CONTROL. REPRESENTS A PRACTICAL AND WORKABLE | ¢lcroueTion WILL BE DONE ACCORDING TO THIS PLAN | | roA PR. g
PLAN BASED ON MY PERSONAL KNOWLEDGE OF THE SIVE OF DEVELOPMENT AND PLAN FOR EROSION AND SEDIMENT Orong . //9/70 S DM‘S!DN” "
CONDITIONS AND THAT IT WAS PREPARED IN ACCORDANCE .1 CONTROL AND THAT ALL RESPONSIBLE- PERSONNEL STRECTOR P waaws e L n of
WITH THE,BEQUIREMENTS OF THE HOWARD SOIL CONSERVA- | voLVCD IN-THE CONSTRUCTION PROJECT WILL HAVE A S | WRECTOR s o L ;.n_-~;_COMMUNTY PLANMNG
TION DS , | CERTIFICATE OF ATTENDANCE AT A DEPARTMENT OF THIS DEVELOPMENT IS APPROVED FOR NG 08 N g .- -] ST & LAND DEVELOP\;ENT
NATURAL RESOURCES APPROVED TRAINING PROGRAM FOR EROSION AND SEDIMENT CONTROL BY THE HOWARD ' CHIER BUREAU OF ENGINEERINGSS : S | g |
THE CONTROL S o N O RUTNORIZE PERIODIC | SOIL CONSERVATION DISTRICT - APPROVED HOWARD COUNTY HEALTH DEPARTMENT' ' o . HOV{&%% &%JNTY
. e f : ONSITE INSPECTION BY.THE HOWARD SOIL CONSERVATION APPROVED * . : FOR PUBLIC WATER AND SEWERAGE SUBDIVISION NAME SECTION/AREA]  PARCEL D
: Sk TR DISTRICT OR THEIR AUTHORIZED AGENTS,AS ARE - . ' _ . \ J SYSTEMS. _ _ ASHTON-WEODS APARTMENTS 423 |
AT 2 , DE£ME  NECESSARY . o ‘a . - | : | A BLOCK NO [0 X TECOIST| CENSUS T# R AT T e T
AT () /69 . / % - : )\ . v 122one | | a1 2 A ——
- PRI e’?’,; * (/69 . ’{44. (-6 g9 /,_ : AN OO W) \/51 /qb - [ WATER COD SEWER CODE ol LI J.'B.
L SICNARURE) DEAENTINEER : DA ' ATURE OF DEVELOPER DATE HOWARD 501 CONSERVATION OISTRICT HEALFH OFFICER -  \ ) - %7- . © DATE - . -

" | HEREBY CERTIFY THAT THIS PLAN FOR EROSION AND

REVIEWED FOR HOWARD (COUNT Y SOIL CONSERVATION APPROVED HWARDMDEPARTMENTOFWWZM APPROVED : DEPARTMENT OF PUBLIC WORKS
FOR PUBLIC WATER AND SEWER AND STORM
ORAINAGE 'SYSTEMS AND ROADS

| DEVELOPER'S CERTIFICATE ~
« "1/ WE CERTIFY THAT ALL DEVELOPMENT AND

DISTRICT AND MEETS TECHNICAL REQUIREMENTS

-
-~

~. R
=
- - P'u

-~
~

SHP 87-254

ASHTON WOODS

' Tax Map#831 Parcel 423 Lot 2
Secand Electi~n District

.#7522 & 7523 Zoning R-SA~8.

Howard Countﬁ,Maryland

An Apartment Community

by

Summlt Propertles
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SCALE:1'-2000'

LEGEND
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BUILDING TYPE

FIMNISHED FLOOR ELEVATION
PROPOSED SPOT ELEVATION
HIGH PGENT

" BREAX POINT.

PROPOSED SMALE
EXISTING COMTOURS
STAIRS* )

WO0D MALK OVER FLUME
PEDESTRIAN BRIGOE OYER SWALE
EXISTING TREES TO REMAIR |
HARDICAP URIT

HAND[C;\P PARKING

CHECKER PLATE

STEH KALL

'¥000 DECK

LIMITS OF DISTURBANCE
CRITICAL SLOPES
FIRE HYDRANT

OWNER / DEVELOPER:

‘SUMMIT PROPERTIES

203 KEY HGHWAY
BALT[MORE, MARYLAND.>
(301) 234-0070

ENGINEER<

.STV/LYON ASSOC!I QTES
21 GOVERNOR'S COURT
BALTIMORE, MARYLAND
(301) 944-9112

&

FFE 300.67
O—35.50

N -

=

*
.’. .

21230

21207

DATE 6-5-89

_PROJECT NO:._88074

REVISIONS:

'REVISED 7-12-89

_REVISED 9-5-89

-

- O 1701 EastBouvlevary. Charlotte NC 28203 T04/333-0325

21216 Pnnce Streel, A!eunOna VA 22314 T03/549-7784

Q225 Hlsborough Street, Rﬂetoh. NC

919/834-8127

‘LandDesign

Landscape Architecture

Land Planmng

50 °8CATE LIGHTING AND
REQUIRED PLANTING PLAN

SHEET NO: 7 .

w_m_




’
PRee—

-

SR |
.. W R e

ML R
! wgfn ’
- B . LS A I e :
e . re.

NOTE: EYAMPLE [LLUSTPATES TRIANGULAF-
SPACING, 120 OC. . OTHER SPACING
MSTAMCES 10 BE IMPLEMENTED
WSING SAME PROFORTION

~ TRIANGULAR SPACING PLAN
/1\ (SHRUBS AND GROUND COVER)

\8/

NOTE: PLANT 4PACING VAHES ~ (SEEPLANT LIST

PEUNE ALL BROKEN, MOEASED, AND WEAK- PRANCHES

ALL SHEUD BERS 0 BE COMPLETELY
EXCAVATED OF ALL._EXIST, 0IL . -
0 FEQ VEPTH NP BACKFIL
W/ EEQUIPED 2Ol MIX.

COMALETELY FEMOVE
ALL STENGS, RlEbors™
AND TAGS FroM -
FLANT, iy ;
- FEMOVE TOF Yo OF ALL= el
BURLAY FABEIC AFOUND 2 iy
OOT BALL : 7= —n

H ) . [] i Z° .l'—;" _=__--
SCARIFY FOOTS ON YOT BOLND FLANTS

\20IL MIX =

UL

 COMPACT SOITO 5% AT OPTIMUM MOISTUPE CONTENT

(2, SHRUB PLANTING BED

-
Vi .

T owb- .h"‘_ wr

-

R e

-
—~

NOTE: CONTRACTOF TO FEGRADE,
RESEED AND STRAW MULCH ALL
AREAS DISTURBED AD A FESULT
OF THEIF WOoF¥- -

12. GA. GALVANIZED WIRE.

ROUBLE. STRAND TIISTED
PUEBEE HOSE *& WIRE. - TIE MAIN

LEAVEFS TOGETHER
TPEE. WPAY MAIN TRUNKES:

2X2 HAPPUOOD GUIY STAE -2 Per TREE —

EXIETING GRADE
3" MULCH

s

45°

: m
SOL MIX:SEENOTE - =

T:
ii
th
L

 CMPACT MOUND T PREVERT—— e AN !
ane PPEVENT ————= |

FPOM SEFTLING
UFRIGHT .‘.’:TN‘_ES EXTEND 1© FIEM GFOUNP

s A A e T o S A W W v—— W m. S S Seme g

PLANTING DETAIL’

B P }

MiN.

73\ MULTI-TRUNK TREE

- Teolu Mk

RUBDER HOSE T

y
LENGTH FOR MAJOR T REES
SE0E MINOR-TREES. 2PE0 FR2E
TREE WRAP MAN TRUNE ™
- - .- 4‘|-Mu| :il

3" SAUCER- AROUND

20523 A%aomoo GUY STALE; MIN.

ALL PEDS TO BPE COMPLETELY
EXCAYATED OF EXISTING S0l

Lepcre|L LED W REQUIRED™
S TO_EXTEND
%Wé_ngamaa% T—s

.‘}L‘._

\8/

MOTE: CONTRACTOR- TO PEGRADE, RESEED
AMD STRAW MULCH ALL AZEAS PBTURBHED
AB A RESULT OF THEIF- |JORK

TREES LARGER THAN 16 TO BE GUYED,
AMALLER TREES 1D BE STAKED
(5EE PETAIL ¥5,6,78 410)

STALES 0 BE DRIVEN INTO FIEM
ﬁzggﬂo, OUTSIDE OF £0IL MiX

/&) TYPICAL TREE STAKING DETAIL ___

TREE WEAP TEUNK

3" MULCH

EXISTING GRAVE y L\

UPFIGHT STAKES EXTENVED ——
W FIEM BEARING, IR

30IL MIX:SEE HOTE

COMPACTED MOUND T PREVENT
ZENUNG - (6 NIH.)O

NOTE :  CONTRACTOF- 0 PEGPADE,
RESEED  AND STRAN MuLcH ALL

APEAS DISTURBED AS A PESULT
OF THEIZ WORK-

@) UPRICHT STAKES TO BE LSED
ON TREES UP 10 12-14' HAT,
LAPGEF- TPEES 10 BE. GUYED
(EE pPETAIL*9) . :

2% 2" HABDINOOD GUY STAKE
2 PEr- TREE

FUBBEF HOSE—~

2 GA. GALVANIZED WIRE -
WUBLE" STERANP TWISTED

2:1 SLOPE (TYR) |
DO NOT COVER: Foor cPOWN hY SoiL

a1

L i

PNy

1

Py
ik

PEMOVE. O Y5 OF A
AND FOPE From Foor ey 7

(67

PLANTING NOTES

1. THIS PLAN FOR PLANTING LOCATIONS OMLY. 1i.

2. Contractor shall be sololy responsible for all plant
. raintenance durlng construction and throughout the one
\ . . yoar warrantea period.
] .

All dimensions to be taken from back of curb typical.

Contractor to lay out and clearly staka all proposed
Inprovesents included on this plan.

lines.

variety peor

Architect.
THEE WRAF MAIM TRUME- ‘! p . . "s. " woll 'branched,
: N
FUbbEF ‘H’Oﬁg .‘:s ’ size and shapa.

IZ GA. GALVANIZED WIRE -
POUBLE STEAND TWISTED

o NOT COVER- 0T CROWN
2" MULCH

2 HET, SAUCER- MNOUND

’ . (/ &
2X2" HNEPWooD LY G
Sk~ 5 peb peE——D

'/

——t ] 1,

PEIVEN AT 45° ANGLE- \

£0IL MIX:SEENOTE B

e

Thit T

-
X

VN
FEMOVE- TOF V2 OF ALL ELELAP T ‘

FABREIC AROUND BOOT BALL
COMPACTED MOUMPDTD PREVEMT TREE

— . ' 10.
3

plant.

5. Contractor responsible for contacting MISS UTILITY prilor
to beginning .construction for location of all utiltity

Trees to ba located & minioum of 5*

sewer/water connections. | - )

Contractor to verlify quantities shovm on plant ilst with 15.

contractor to any discrepancles

Uni rices for 41) materlal shall be
¢ at BI§3I .

. 5.
totals Indicated
alerted by
bi¢d negotiatlion.
supplied to the Owne
7. All materfals

shall be
Landscape Architect,

. plant specles and a list of plants suppliers.

> . requirenents are omitted from the Plant List, the plants .
. : . furaished “shall meet thoe noraal requiresents for the 17
AMN  standards. -

to delivery only upon

All plants shail be freshly dug, sound, healthy, vigorous,
frea of disease, insect eggs, and larvae,
and shall have adequate root systems.

« .. Where trees are planted In rows, thoy shall be uniform in
Sizes speciffied in the plant 1list are minlmum sizes to

vhich the plants axe to be judged,
ninimua  size on any plant will result in rejection of that .

TREE ON SLOPE

All container- grown materlal shall be healthy, vigorous, 22.

well-rooted plantz and established iIn tho contalner in

BASS.

from 14- Ho

plan. tandscape Architect to be

rior to final
ng time.
subject o approval by the 16:

ounar  shall recoive tag from each
Where any

Tzeco

rlants shall be pruned prior
the approval of the Landscape

18. Hulch to bo

adjacent soll.

Fallure to meot

which they are sold.

existing .

within tho project.

Architect for resolutlon.

Contractor shall be
for the duration of the guarantee period.

20. Tags end twine are to bo
rolled back on all BER plant material.

trees shall be rxemoved

Al tree plts, shrub beds and prepared planting beds to bo
a__coaglotolz excavated In  accordance with the planting
etalls, : . R

shredded hardwood bark for trees and shrubs.
Fine Bark #Hulch to be used for perennlal beds.
hardwood bark to be used at “oxisting trees to remaln™.

19. Crown of all plants shall bo higher {after scttliing) than 28.

spacing shown on plant list.

"PLANT LIST

FOM 2ETTI LiNG

Ny
o TREES
45 : ' SPREAD/
. : KEY _OTY BOTANICAL NAME COMMON HAME HEIGHT  CALIPER REMARKS
Aoy Ly
Lot st L aTORT L ‘ B&B; Min branching;
W‘W \\\\"r .-t‘-’\\’ AR___ 47 Acer rubrum Red Maple 12-14' _ 2}-3" Reight 6' max. 8°
\\\“‘— ) ! i ' ‘ - B&B; Min branching;
l"v (o As 53 acer saccharum __Sugar Maple 12-14"° 2§=3" Height 6' max. 8'
" ] /= .
.| |—
M s — CF 17 ,¢ornus florida Pigwering Dogwood  8-10° 2=24" BSB; White Flowers
A\ = - _
: \\ \ 5 TTT At ' " ps 18  vpinus strobus White Pine £-8" BSB; Full Specimen
. \V ‘\\\ —— | ' . -
=T ) — ! : ’ - Prunus serrulata - )
- = = ?_SK 17 'Kwanzan' Kwanzan Cherry £-10"' 2-24" BEB; Pink Flowers
Tt a2y S ¢ . ) ' 4 Japanese . .
™ Pr___10_ pinus thunbergiana Black Pine [ B5B; Full Specimen
. B&B; Min Branching
¢ 30 oquercus coccinea Scarlet Qak 12-14' _ 2}-3" Height &' maX. 8'
. B&B; Min Branching
.oeH 40 cguercus phdlloes Ve Willow Oak 12-14" 23-3"

/5 "TREE GUYING DETAIL FOR

{8 LARGE SPECIMEN TREES

Haelght 6° pax. 8!

The plants shall have tops which are
good quality and are in a healthy growing condition. '

k2. All plants shall conforn €o AAR standards and shall be
full, healthy plants. |

13, Groups of shrubs shall be placed in a continucus mulch bed
with s»ooth continucus lines.

All mulched bed edges shall
be curvilincar in shape following the contour of the plant

without written
authorization from the Qwner except where noted on plans. 23.

Tree shall be located a alnioum of 3° from walls and walks o4,
1f conflicts ariso between actual

slze of -area and plans, Contractor to contact Landscape

Fsllure to mako such conflicts o,

known to the Owner or Landscape Avchitect will result in

Contractor's lisbility to relocate materials.

staking and gquying shall be done per daotails.
responslble for the treo's stabllity

Shredded

resoved and burlap is to be

29.

Shrubs and groundcovers shall bo trlangulaxly spaced at

SOIL MIX FOR ALL SHRUB BEDS AND-'.;[‘REES‘ SHALL BE:

-'v-—-- VAEIES
W/ sLore

26.

217.

Shade Trees: FKHelght shall bo peasure fros ground to the
average helght of canopy. Spread shall be measured to the
end of branching equally around thoe crown from Lhoe center
of the trunk. Heasurcmenta ar¢ not to Include any
terminal  growth. Single trunk trees shall be free of *v&
crotches that could: be points of weak limb structure or
discasc infestation.

Shrubs: Helght shall bo measurcd from the ground to the
sverage point whore mature plant growth stops. Spread
shall be wmeasured to the ond of branching equally around
the shrub mass. Keasurements are not to include eny
torminal growth.

All bulbs. to bo-planted with their roots down.

Contractor sh:all inspect all bulbs and bring any damaged
matezrial to tho attentlon of the Owner prlor to planting.

At} scasonal color wlll bo solected by the Landscape
Artchitect prior to installatlon. All seasonal color shall
be triangularly spaced at spacing shown on  planting
plans. one ycar (4 rotations) of Scaszonal Color to be
bid. Install tho first rotaticon which is "in scason®™ at

- timo that adjacent plantings ara installed.

Contractor 1s responsible for malntalning all shrubs amd
groundcover arcas in a weed and debris-free condition
throughout the guarantee porlod.

" All substitutlons of plant material aze to bo requested in

writlpg to the Landscape Architect and approved in wrlting
by the Owner. Fallure to obtaln substitution approval inm
vriting may result in 1liabllity to the Contractor.

All Contractors shall be required to complotely remove all
trash debris and excess materlals from tho work area and
the -property {especlally all curb and gutters) dally.

Large growing plants are hot to be placed directly in
front of windows, under bullding overhangs or in drainage

svales. Mjust In £ield as necessary. All plants to be
located off  sight 1lines. Ko trees allowed within
casescnts. .

"NOTE: SOIL MIX

2/3 TOPSOIL

1/6 COARSE SAND

1/6

PEAT MOSS

ENGINEER'S CERTIFICATE
| HEREBY CERTIFY THAT THIS PLAN FOR EROSION AND
SEDIMENT CONFROL REPRESENTS A PRACTICAL AND WORKABLE

PLAN BASED ON MY PERSONAL KNOWLEDGE OF THE SITE
CONDITIONS AND THAT IT WAS PREPARED IN ACCORDANCE
WITH THE REQUIR IS OF THE HOWARD SOIL CONSERVA-

1N,

f )
77 ,

DEVELOPER'S CERTIFICATE

"1/ WE CERTIFY THAT ALL DEVELQOPMENT AND
CONSTRUCTION WILL BE DONE ACCORDING TO THIS PLAN
OF DEVELOPMENT AND PLAN FOR EROSION AND SEDIMENT
CONTROL AND THAT ALL RESPONSIBLE PERSONNEL
INVOLVZD IN THE CONSTRUCTION PROJECT WILL HAVE A
CERTIFICATE OF ATTENDANCE AT A DEPARTMENT OF
NATURAL RESOURCES APPROVED TRAINING PROGRAM FOR
THE CONTROL OF SEOIMENT ANO EROSION BSBEFORE
BEGINNING THE PROJECT. 1 ALSO AUTHORIZE PERIODIC
ONSITE INSPECTION BY THE HOWARD SOIL CONSERVATION
DISTRICT OR THEIR AUTHORIZED ‘AGENTS, AS ARE -

» £ A;..‘J‘—
ICNATURE O ENGINEER

SIGNATURE OF DEVELOPER DATE

DEEMEZNECESS?%% .

REVIEWED FOR HOWARD COUNT Y SOIL CONSERVATION
DISTRICT AND MEETS TECHNICAL REQUIREMENTS

OATE

“ THIS DEVELOPMENT IS APPROVED FOR =
EROSION AND SEDIMENT CONTROL BY"THE HOWARD

SOIL CONSERVATION DISTRICT - .
APPROVED : : : : .
L2 -l NG (S '

PISTRICT -, ' TE"

HOWARD SOIL CONSERVATION OISTRICT

o e

APPROVEO HOWARD COUNTY DEPARTMENT OF PLANNING AND ZONNG”

gt

DIRECTOR - .

o, Va2 ﬁm 2 ld =
Hi IVISION OF

AND LAND DEVELOPMENT Tia 8.

%o/fo'

"TDATE

'é/dz :Z v |
ATE

WU e Yo

APPROVED HOWARD COUNTY HEALTH DEPARTMENT'
| FOR PUBLIC WATER AND SEWERAGE = -
SYSTEMS. ‘ o .

Ao 4y

[ DATE

WM.

REALTH QFFICER =
‘ S

APPROVED - DEPARTMENT OF PUBLIC WORKS
"~ FOR PUBLIC WATER AND SEWER

- DRAINAGE SYSTEMS AND ROADS

AND STORM

slye

BIRECTOR , PUBLIC WORKS.

OATE
CHIEF , BUREAU OF ENcmEERmsE DATE
SUBDIVISION NAME SECTION/AREA| = -PARCEL

ASHTON WOODS APARTMENTS

423

CENSUS TR

[PLATRO |BLOCK NO FONE TAX7ZONE [ELEC DIST| CENSUS TR |
o ey : -8 31 2 .1
“WATER CODE ~ |SEWER CODE

L= -'/._.;;1.‘..(

| ‘Commﬁj}"’ i!%Y'Pl‘A" NG
- "&LAND; DEVELOPHENT.
- HOWARD COUNTY,

- CMARYLAND:

et v
. LW "
A .

! "‘Pj.

ON’ of;-.?.%‘

- 4

' VICINITY MAP

P 37-254

‘Tax Map#31 Parcel 423 Lot 2
" Sacand Election District ..
Plat#7522 & 7523 Zoning R-SA-8.
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1_5*—-'2,' BUMAER.

| DESIGN SPEED | -
2SMPHMAX.  © | l/
!

18-0' . PARKING

290" ALLE : L / Ne-CrARKINGY

PER GITE PLAN

- STl

= [

(=

==

NMINGLUS CONLGURTACE

2B TUMINGLIG (NG BAGE
4" BASE CLOURSE IH PARKING AREA

=hiEL |
. L= (,"Péwss GRADEP
STABILIZED AUGREGATE
BOSE LOURSE. .. ’
2727 BIMHOUS BASE

V2" BrruMINOUS coNG. SURFALE

/\ TYPICAL PARKING SECTION WITH DRIVE AISLE

@ wﬁegqm«r

8/

18"

NTS

PAVEMENT WIDTH INDICATED ON
= TYPICAL STREET SECTIONS TO
BE MEASURED AT THIS POINT.

1

B |

ol A [DEPRESSED CURB AT
= @ || IDRIVEWAY ENTRANCES
I 6% .
- - ‘ .
of % ! > |
- Q = (3] q & -
| : &~ h ©0

@ k 1 i '-1 [ e |
A  — s

2._2" T

(:) R-3.01 :

STANDARD CURB & GUTTER
PAVEMENT WIDTH :INDICATED ON
TYPICAL -STREET, SECTIONS TO

18"

<-BE MEASURED AT;THIS POINT.

M|

[DEPRESSED CURB AT

LPRIVEWAY ENTRANCES

1'=-3 1/2"

™~ 4
£ = - < ]
ot N ol T
3 s 3 I
uy '\S =
«© ~ "_{ o] |
: o ————— ]:H
202" T

)

N

\ t t‘“\ ,-'-r"_ : * G

) - . Y g
*

S . R-3.01
T ‘RILQ’_EVERSED CURB & GUTTER

UTTER PAN AT THE MEDIAN EDGE OF INTERMEDIATE ARTERIALS

SO + _OR THE HIGH SIDE OF SUPERELEVATED SECTIONS SHALL BE
: - SLOPED AT THE SAME RATE AND IN THE SAME DIRECTION AS THE

" -PAVEMENT,

MATCH PAVEMENT CROSS SLOPE WHEN CURB IS

ILOCATED ON THE LOW SIDE OF SUPERELEVATED SECTION AND THE
_RATE OF SUPERELEVATION IS GREATER THAN 3% FOR MODIFIED

CURBANDGU'ITER
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HOWARD COUNTY CURB & GUTTER TYPICAL
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THE DEPTH OF CURB MAY BE REDUCED AS MUCH AS 3" (15" DEPTH) OR
INCREASED AS MUCH AS 3" (21" DEPTH)} IN ORDER THAT THE BOTTOM OF
CURB WILL COINCIDE WITH THE TOP OF A COURSE OF THE PAVEMENT

SUBSTRUCTURE.

LEE  MIX NO. 2 CONCRETE FOR CURP

OTRERWISE THE DEPTH IS TO BE 18" AS SHOWN.
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1. All walkways adjacent to parking shall be 6'- Q"
wide from face of curb.
2. All interior walks shall be 4'- 0", except those
walks leadzng from handicap spaces to handicap

units, club or dumpster which shall be 5'- 07,

All other

parking occurs shall be 4'
otherwise 1ndlcated.

' For walkway plan see sheets

walkways along streets where no

0" wide, unless

/5 ‘TYPICAL CONCRETE WALK
- NT3 .-
Y, s '
p - & ! * 1 3
_ ' ? :
\,;/; S - A i
N RN\
e L e
WTES \\\'\\ NAE W . e edang
1) ALL SWALES T2 BE -%/,_ N s R 5 %\ : ‘ A
CRAGSED. o "ﬁ\(\\ '/ %\//S\\ E%‘T’%Wg — GRAVELTS4cerp 30
3%&?5!#%”6@%0%0/0 R e < S ¢ e %"\{"” .

76\ TYPICAL SWALE
\8/ |

NTS

[

120 WATT HigH PRESURE
<0PIUM VAFDR- LUMINARIEL

]

Ly |0_ALUI!111:IUMPD:’:T

shall be 4'-0" except those
leading from parking to handicap units,
club, or dumpster which shall be 5'-0',

LIGHT DETAIL

Z'ENERS-

BACKGROUND

454" tost

$50.00 FINE SIGN TO UTILIZE AN ALUMINUM BLANK 6" X 12" X 0.080

INCH THICK WITH TWO

_ {(2) SINGLE POST MOUNTING HOLES.
AND BORDER SHALL BE STANDARD GREEN TO MATCH THE R7-8 RESERVED
PARKING SIGN AND THE BACKGROUND SHALL BE REFLECTIVE WHITE.

TEXT -SHALL BE 3" CHARACTERS.

RESERVED PARKING SIGN COLORS
LEGEND AND BORDER -~ GREEN
WHITE SYMBOL ON BLUE BACKGROUND -
BACKGROUND - WHITE
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ENGINEER'S CERTIFICATE
I HEREBY CERTIFY THAT THIS PLAN FOR EROSION AND
SEDIMENT CONTROL REPRESENTS A PRACTICAL AND WORKABLE

PLAN BASED ON MY PERSONAL KNOWLEDGE OF THE SITE
CONDITIONS AND THAT IT WAS PREPARED IN ACCORDANCE
WITH THE -m, ENTS OF THE HOWARD SOIL CONSERVA-

) ) 2. A
Gl K A.

DEVELOPER'S CERTIFICATE

"1/ WE CERTIFY THAT ALL DEVELOPMENT AND
CONSTRUCTION WILL BE DONE ACCORDING TO THIS PLAN
OF DEVELOPMENT AND PLAN FOR EROSION AND SEDIMENT
CONTROL AND THAT ALL RESPONSIBLE PERSONNEL
INVOLVZD IN THE CONSTRUCTION PROJECT WILL HAVE A
CERTIFICATE OF ATTENOANCE AT A DEPARTMENT OF
NATURAL RESOURCES APPROVED TRAINING PROGRAM FOR
THE CONTROL OF SEDIMENT ANO EROSION BEFORE
BEGINNING THE PROJECT. IALSO AUTHORIZE PERIODIC
ONSITE INSPECTION BY THE HOWARD SOIL CONSERVATION
DISTRICT OR THEIR AUTHORIZED AGENTS, AS ARE .
DEEMED MECESSARY.

6689

REVIEWED FOR HOWARD COUNT Y SOIL CONSERVATION

DISTRICT AND MEETS TECHNICAL REQUIREMENTS

THIS DEVELOPMENT IS APPROVED FOR

" EROSION AND. SEDIMENT CONTROL BY THE HOWARD

SOIL CONSERVATION DISTRICT
APPROVED :

772’5

SIGNATURE OF DEVELOPER DATE

AL Phaken

RD SOIL CONSERVATION DISTRlCT

APPROVED HOWARD COUNTY DEPARTMENT OF PLANNING AND ZONING”

APPROVED - DEPARTMENT OF PUBLIC WORKS
FOR PUBLIC WATER AND SEWER AND STORM

| - DRAINA
M oo | RAINAGE  SYSTEMS AND ROADS
ANNING DIRECTOR “OATE - N , /8/‘? o
v 5 - 2/ | oecToR , suBLic wBRKS DATE . .
CHIEF , DIVISION. OF . ATE _ |
AND LAND DEVELOPMENT ,g - P S e, SRSy -
APPROVED HOWARD COUNTY HEALTH DEPARTMENT' CHIEE , BUREAU OF ENG'FEER'"% (DATE
oreme . WATER AND SEWERAGE SUBDIVISION NAME SECTION/AREA|  -PARCEL
ASHTON WOODS APARTMENTS | .. | a3
C JBLOCK NO [ZH \X/ZONE TELECOIST| CENSUS TR
: 1 -8| 31 2
MM Qm& UV’ ,G\ olb WATER CODE SEWER CODE |
HEA/TH 10AFICER DATE - '

| DIVIQION of *f
COMMUNITY PLANNING &
& LAND DEVELOPHENT o

HOWARD COUNTY; ™
.- MARYLAND _

SHP 89-284°

ASHTON WOo0DS

Tax Map#31 Parcel 423 Lot 2
Secand Election District
Plat#7522 & 7523 Zoning R-SA-8,

Howard County,Mal:yland |

An Apartment Community
by
Summit Properties

VICINITY MAP

SCALE:1"=2000"

OWNER / DEVELOPER:
SUMMLT Pnopear;ss
203 KEY HGHWAY -
8AL T IMORE, MARYLAND. 21230
(301) 234-0070 '
ENG INEER: -
STV/LYON ASSQCIATES'
21 GOVERNOR'S COURT

BALTIMORE, MARYLAND

. 21207
(301) 944-9112

oATE: _6-5-89

PROJECT NO:_88074
REVISIONS:
REVISED 7-12-89

© 1701 East Bouvlevard, Charlotte, NC 28203

T 70413330325
*1216 Prin(:g Street, Alexangna, VA, 22_314 © T03/549-7784
© 225 Hasborough Street, Raleigh, NC IVB34-8127
Land Desi
Landscape Architecture ~ Land Planning
. Urban Design . : .
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I.

- (before compaction) layers which are to be continuous over the entire

- backfill material for the cutoff trench shall be the most impervious

SOII, CONSERVATION SERVICE
MARYLAND
CONSTRUCTION SPECIFICATIONS

These specifications are appropriate to ponds within the scope of the Standard
for practice 378, '

SITE PREPARATION

Areas designated for borrow areas, embankment, and structural works shall
‘be cleared, grubbed and stripped of topsoil. All trees, vegetation, roots
and other objectionable material shall be removed. Channel banks and
sharp breaks shall be sloped to no steeper than 1:l.

Areas to be covered by the pond or reservoir will be cleared of all trees,
brush, logs, fences, rubbish and other objectionable material unless
otherwise designated on the plans. Trees, brush and stumps shall be cut
approximately level with the ground surface.

All cleared and grubbed material shall be disposed of outside and below
the limits of the dam and reservoir as directed by the owner or his
representative. When specified, a sufficient quantity of topsoil will be
stockpiled in a suitable location for use on the embankment and other
designated areas,

EARTH FILL
Material

The fill material shall be taken from approved designated borrow area or
areas, It shall be free of roots, stumps, wood, rubbish, oversize stones,
frozen or other objectionable materials, The embankment shall be

~ constructed to an elevation which provides for anticipated settlement to

- the design elevation. The fill height all along the length of the
esbankment shall be increased above the design elevation (including

~ freeboard) as shown on the plans.
Placement

" Areas on which fill is to be placed shall be scarified priof to placement

of £ill. Fill materials shall be placed in 8-inch maximum thickness

_ B.
Tength of the fill. The most porous borrow material shall be placed in
the downstream portions of the embankment.

Compaction

. The movement of the hauling and spreading equipment over the fill shall be

controlled so that the entire surface of each lift shall be traversed by
not less than one tread track of the equipment or compaction shall be

"achieved by a minimum of four complete passes of a sheepsfoot, rubber

tired or vibratory roller. Fill material shall contain sufficient
moisture such that the required degree of compaction can be obtained with
the equipnent used. .

" Where & minimum required density is specified, each layer of £ill shall be

compacted as necessary to obtain that density and is to be certified by

the Engineer.

.. Cutoff Trench

Where specified, a cutoff trench shall be excavated along or parallel to
 the centerline of the embankment as shown on the plans.

_ The bottom width
of the trench shall be as shown on the drawings, with the minimum width
being four feet, The depth shall be at least four feet or. as shown on the
plang. The side slopes of the trench shall be I to 1 or flatter., The

A

Steel pipes with polymeric coatings shall have a8 minimum coating
“thickness of 0.01 inch (10 mil) on both sides of the pipe. The
following coatings are commercially available: Nexon,
Plasti-Cote, Blac-Klad, and Beth-~Cu-Loy., Coated corrugated steel
pipe shall meet the requirements of AASHTO M-245 and M-246.

:bﬂaterials -~ (Aluminized Steel Pipe) = This pipe and its
appurtenances shall conform to the requirements of AASHTO
Specification M=274-791 with watertight coupling bands or flanges.

Materials = (Aluminum Pipe) - This pipe and its appurtenances
shall conform to the requirements of AASHTO Specification M-196 or
M-211 with watertight coupling bands or flanges., Coupling bands,
anti-seep collars, end sections, etc. must be composed of the same
material as the pipe. Metals must be insulated from dissimilar
materials with use of rubber or plastic insulating materials at
least 24 mils in thickness. Aluminum surfaces that are to be in
contact with concrete shall be painted with one coat of zinc
chromate primer., Hot dip galvanized bolts may be used for
connections. The pH of the surrounding soils shall be less than 9
and greater than &. :
2, Connections = All connections with pipes must be completely
watevtight. The drain pipe or barrel connection to the riser
shall be welded 21l around when the pipe and riser are metal.
Watertight coupling bands or flanges shall be used at all joints.
Anti-seep collars shall be connected to the pipe in such a manner
as to the completely watertight., Dimple bands are not considered
to be watertight.
3. Bedding ~ The pipe shall be firmly and uniformly bedded throughout
‘ its entire length, Where rock or soft, spongy or other unstable
soil is encountered, all such material shall be removed and
replaced with suitable earth compacted .to provide adequate support.
4, Laying pipe - The pipe shall be placed with inside circumferentisl
laps pointing downstream and with the longitudinal laps at the
sides.,

5. Backfilling shall conform to structural backfill as shown above.

6. Other details (anti-seep collars, valves, etc.) shall be as shown

on the drawings.

Reinforced Concrete Pipe

1. Materials - Reinforced concrete pipe shall have a rubber gasket
joint and shall equal or exceed ASTM Specification C-36l. An

approved equivalent is AWWA Specification C--301.

Bedding - A1l reinforced concrete pipe conduits shall be laid in a
concrete bedding for their entive lu¢igth. .his bedding shall
_consist of high slump concrete »lac..’ undc ihe pipe and up the
sides of the pipe at least 10% of ii.: outa: ‘e dismeter with a.

-

2.

minimum thickness of 3", or as shown on the drawings.

3., Laying pipe - Bell and spigot pipe shall be placed with the bell
end upstream, Joints shall be made in accordance with
recomendations of the manufacturer of the materiasl, After the
joints are sealed for the entire line, the bedding shall be placed
so that all spaces under the pipe are filled. Care shall be
exercised to prevent any deviation from the original line and
grade of the pipe. '

4, Backfilling shall conform to structural backfill as shown above.

5. Other details (anti-seeé collars, valves, etc.) shall be as .shown

on the drawings,

- material available and shall be compacted with equipment or rollers to C. Por pipes of other materials, specific specifications shall be shown
' ‘assure maximum density and minimum permeability. on the drawings.
" III.  STRUCTURAL BACKFILL V. CONCRETE
Backfill material shall be of the type and quality conforming to that 1. Materials
" specified for the adjoining fill material. The fill 'shall be placed in .
" horizontal layers not to exceed four inches in thickness and compacted by . &, Cement - Normal Portland cement shall conform to the latest ASTM
. hand tampers or other compaction equipment, The material needs to fill ~ Specification C-150.
" completely all spaces under and adjacent to the pipe. At no time during .
the backfilling operation shall driven equipment be allowed to operate b, Water - The water used in concrete shall be clean, free from oil,
‘¢loser than four feet, measured horizontally, to any part of a structure. acid, alkali, scales, organic matter or other objectionable
Under no circumstances shall equipment be driven over any part of a substances.
concrete structure or pipe unless there is a compacted fill of twenty-four
inches or greater over the structure or pipe. ¢. Sand - The sand used in concrete shall be clean,-hard, strong and
_ o - durable, and shall be well graded with 100 percent passing a
- PIPE CORDUITS one-quarter inch sieve. Limestone sand shall not be used.
~ All pipes shall be circular in cross section. d. Coarse Aggregate — The coarse aggregate shall be clean, hard,
S o ' strong and durable, and free from clay or dirt. It shall be well
Corrugated Metal Pipe graded with a maximum size of one and one-half (1-1/2) inches.
' 1. Materials — (Steel Pipe) - This pipe and its appurtenances shall e. Reinforcing Steel - The reinforcing steel shall be deformed dars
be galvanized and fully bituminous coated and shall conform to the of intermediate grade billet steel or rail steel conforming to
requirements of AASHTO Specification M=190 Type A with watertight ASTM Specification A-615. ‘
coupling bands. Any bituminous coating damaged or othervise
removed shall be replaced with cold applied bitiminous coating 2. Design Mix - The concrete shall be mixed in the following proportions,
compound. T ’ measured by weight., The water-cement ratio shall be 5-1/2 to 6 U.S.
Gallons of water per 94 pound bag of cement, The proportion of
materials for the trial mix shall be 1:2:3~1/2, The combination of
. aggregates may be adjusted to produce a plastic and workable mix that
- will not produce harshness in placing or honeycombing in the structure.
3, Mixing - The concrete ingredients shall be mixed in batch mixers until

the mixture is homogencous and of uniform consistency. The mixing of
each batch shall continue for not less than one and one-half minutes
after all the ingredients, except the full amount of water, are in the
mixer. The minimum mixing time is predicted on proper control of the

spezd of rotation of the wixer and of the iptroduction of the
materials, including water, into the mixer. Water shall ?e added
prior to, during, and following the mixer-charging operations.
Excessive overmixing requiring the addition of water to preserye_the
required concrete consistency shall not be permitted. Truck mixang
vill be allowed provided that the use of this mgthod shall cause no
violation of any applicable provisions of the specifications given

here.

Forms = The forms shall have sufficient strength and risidity to hold
the concrete and to withstand the necessary pressure, tamping, and
vibration without deflection from the prescribed lines. They shall be

" mortar-tight and constructed so that they cam be removed without
hamsering or prying sgainst the concrete.

4.

" whe inside of forms shall be oiled with a non-staining mineral oil or
thoroughly wetted before-concrete is placed.

Forms may be removed 24 hours after the placement of concrete. All
wire ties and other devices used shall be recessed_fram the surface of

the concrete.

Reinforcing Steel - All reinforcing material shall be free of dirt, .
rust, scale, oil, paint or any other coatings. The steel ghall be
accurately placed and securely tied and blocked into position so that

no movement of the steel will occur during placement of concrete.

5.

Consolidating - Concrete shall be consolidated with internal type
mechanical vibrators. Vibration shall be suplemented by epading and
hand tamping as necessary to insure smooth and qense concrete slong
form surfaces, in corners, and around embedded items.

6.

Pinishing - Defective concrete, honeycombed areas, voids left by the
removal of tie rods, ridges on all concrete surfaces permanently
exposed to view or exposed to water on the finished structure, shall
be repaired immediately after the removal of f?rms. All voids shall
be reamed and completely filled with dry-patching mortar.

7.

Protection and Curing - Exposed surfaces of concrete shall be .
protected from the direct rays of the sun for at least the first three
(3) days. All concrete shall be kept continuously moist for at least
ten (10) days after being placed. Moisture may be applied by spraying
or sprinkling as necessary to prevent the concrete from ?rying..
Concrete shall not be exposed to freezing during the curing period.
Curing compunds may also be used,

8.

Placing Temperature - Concrete may not be pleced at temperatures below -
370 ¥ with the temperature falling, or 34%'with the temperature
rising.

9.

r

Vvi. STABILIZATION

All borrow areas shall be graded to provide proper drainage and left in a
sightly condition. All exposed surfaces of the embankment, t?illuay,
spoil and borrow areas, and berms shall be stabilized by seeding,

liming, fertilizing and mulching (if required) in accordance with the
vegetative treatment specifications or as shown on the accompanying
dfs"‘i-ngs .

: VI:I. EROSION AND SEDIMENT CONTROL

Construction operations will be carried out in such a manner that erosion
will be controlled and water and air pollution minimized, State and
"local laws concerning pollution abatement will be followed. Construction
.plans shall detail erosion and sediment control measures to be employed
during the construction process.

TEST BORING RECORD

CEPTH @ DESCRIPTION CLEVATION PENETRATION  BLOWS rin REC. . DESCR oEvA POETIA .y .
FT.) (T (LOMISFT.)  SIX IN. (1IN wm._",' 1rTIon T ‘m,:-:“: 4T ;? ‘ﬁ?;
o - 10 2030 30 [ 10 2030 80
oo Nisrtae A~ .,__‘___-.. -2 T} :: T A0 o 32 T
Loaae Wown sty 323 (52D, saee - . " - [~
S \tllr. E3tU roet satter, saist f‘“ a0 1 Frpealiertgt rea it Be JEEED "
e Bt L PR Little clay, dase te selet
Fire te very Cassd araspu-tas SARY 432.8 14°3% ] Mt asd reck (rigamts free 31.4 1-17-31 1Y
1593, 1IttIe S1NR 486 Alor, 64np ‘ % T te 7 foat. ileafy Lessd
Seartr oad rach fragenats o ] BT " // 7147 "
“r.y L | .y 443 1"
e ccocssnanaarssennnsannnnnnann —
133 I ioere gray te brdes s1ity SAXD (BRI, . y i %
1KLL €ly, Wit 3.
: . iy ¢ 35 T X Y | 214 e
o
0.9 . 171311 i t -
ettt fark olive sefins to oM 0 e .3 4319 'y T-11-14 14
o3 b oguvy (pur, BitALe 14 Frer 9438, Gonp 1.3 | Teon SHIEE e1ive ise sady BILT (R0
T it (s Lead It Losad
Berlop Lerafnated ot 20.3 feet a2, m:m"“““"‘ 3 den 431
11459
W- v | . 1 wn‘
perTH BCSCAIPTION BLEVATION POMTRATION BLONS PER REC.  DCFTH CERCRIPTION QIVATION POETRATION ROWE FER  REC.
12 8) 1.} (ROMS/FT.Y  SIX I, (1IN T} T L T) IR IN. ()
o c 102030 %0 ° 16 2030 36 :
o4 J\IBHAIL A Jeeo 214 m 4 oran Ay 1-1-1 1"
Lete 10 Most Widge-tan Ls Wam F] ‘ st 1osts Wroes SARS (4}
stity {lse te courss BATD (M), \ -3-3 ] T :::: :uy. ::q ) 33 1]
u::l:io u:o ¢:u:.'u» ‘\.,L - 1Hady Leas) t W)
Tagapats & "t M-t e LI R P L L LY L
(eady Loss) o yEEN n 3% 7000 te vorr sAH(] sraste-tes te i a-t-d "
e1ive silty fise AT <BO), 1Mttle
€ | |ren ' elay, trace alce, éiap » 1011 11
e e eeemeracaama s o s - d
W3 e te caere siive 3110y Pine said ]V a3-0-10 u d e 3410 e
), teace cay ood sice, G0
/] M v
.
[Fx° "4 231 I LN | 1Y 18-9-11 "
113 TRl Bl o9 recenerr ]
7.4 [
3] L wcoweie eocc- simpivd o olive 1Y) -32-4) 1 b oeries torainited at .0 font I |
siity fiee SARY, F130 sasfy BiLt, Bl-n
tradd slch
Beving tovainated st 21,3 font
11430 e TS

1 HERESY CERTIFY THAT THIS PLAN FOR EROSION AND
SEDIMENT CONTROL REPRESENTS A PRACTICAL AND WORKABLE
PLAN BASED ON MY PERSONAL KNOWLEDGE OF THE SITE
] CONDITIONS AND THAT IT WAS PREPARED IN ACCORDANCE
.| WITH THE REQUIREMENTS OF THEYHOWARD SOIL CONSERVA-

- ENGINEER'S CERTIFICATE DEVELOPER'S CERTI

CERTIFICATE OF ATTENDANCE AT A

DEEMEDY NECESSARY. :

|/ WE CERTIFY THAT ALL DEVELOPMENT AND
CONSTRUCTION WILL BE DONE ACCORDING TO THIS PLAN
OF DEVELOPMENT AND PLAN FOR EROSION AND SEOIMENT

CONTROL AND THAT ALL RESPONSIBLE PERSONNEL . .
INVOLVED IN THE CONSTRUCTION PROJECT WILL "HAVE A

NATURAL RESOURCES ' APPROVED TRAINING PROGRAM FOR
THE  CONTROL OF SEDIMENT AND EROSION BEFORE '
~BEGINNING THE PROJECT. 1ALSO "AUTHORIZE PERIODIC
'ONSITE INSPECTION BY THE HOWARD SOIL CONSERVATION
DISTRICT OR THEIR  AUTHORIZED AGENTS,AS ARE = -

REVIEWED FOR HOWARD COUNTY SOIL CONSERVATION

FICATE DISTRICT AND MEETS TECHNICAL REQUIREMENTS.

'DEPARTMENT OF THIS DEVELOPMENT IS’ APPROVED FOR

SOIL CONSERVATION
APPROVED:

DISTRICT. =

'/,_// : e 37 __

' DATE

AN\AL
N

SIGNATURE DR ENGIREEL

DATE

OWARD SOIL CONSERVATION DISTRICT . ‘

Wiy

D H

APPROVED : DEPARTMENT OF PUBLIC WORKS
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- Scope: The retaining wall engineer's (Ryan & Associates) scope consists of preparing the wall
design to enable the contractor to obtain necessary permits and properly construct the wall.
The design considers the internal and local stability of the reinforced soil mass andis in

accordance with acceptable engineering practice and these specifications. In areas where the -'

wall's front slope meets or exceeds a 3:1 ratio a global stability analysis was performed.
Services outside this scope such as responding to the owner's engineering firm (civil,
structural, geotechnical or otherwise), provision of quality control testing & inspection,

certification of wall construction, investigation of failed or non-conforming walls or any other . |

services may be provided on a time & materials basis or for a negotiated fee. The scope of
Ryan & Associates (RA) for this project does not include wall stakeout or any other civil
- engineeri ng/surveymg

Contactor's Responsibility: This design has been done in an effort to achieve the required
grade changes shown on the civil plans for this project. The wall installer must verify the
accuracy of this design by comparing it to the civil plans prior to wall construgtion. The civil
plans govern and their grades must always be met. The lineal footage of the wall and the
TW/BW elevations must be checked. If an error is discovered, RA shall be notified
immediately and revisions will be provided. RA will not be responsible for correcting a wall that

is being built or has been built mcorrectly due to this design being foll owed rather than the civil -

drawmgs

Stormwater Management: The segmental retaining wall is not a stormwater management

- structure (unless designed as a "water application"). Therefore, it is absolutely essential that
surface water be prevented from entering and/or ponding above the wall's reinforced geogrid |
zone and retained zone (2x the wall height). This is usually accomplished by the site engineer
(owner's civil engineer) grading the surface behind the wall fo direct surface water to swales
that divert the water around the wall ends, to inlets or over the top of the wall through
scuppers. If water is directed to the wall, the top eight inches of compacted fill over the
reinforced geogrid zone must have impermeable soils such as clay (CL, GC or SC) or low
permeable soils (ML meeting the parameters listed in the RA Specifications under Section

3.16A). An underlying geomembrane may aiso be used to line the swale or be laid over top of .

the part of the reinforced geogrid zone that is prone to ponding (see RA Specifications for
details) if clayey or silty soils are not readily available. _

: lNSTALLATlON MUST CONFORM TO THE ATTACHED "Ryan & Associates segmental
retaining wall specifications and installation gwdelmee for Anchor Dlamond Pro".

CONSTRUCTION REVIEW & CERT!F?CATiON CONSTRUCTION INSPECTION TESTING

- AND CERTIFICATION BY A STRUCTURAL/GEOTECHNICAL ENGINEER QUALIFIED IN -

THE DESIGN OF REINFORCED EARTH STRUCTURES IS A REQUIREMENT OF THESE
- PLANS. ACCEPTANCE OF THE USE OF THESE PLANS INDICATES AGREEMENT FOR
~ PROFESSIONAL ENGINEERING CONSTRUCTION REVIEW AND CERTIFICATION

S 0 o . - . :
CALL "MISS UTILITY
TELEPHONE 1-800-257-7777 FOR UTILITY LOCATIONS
AT LEAST 48 HOURS BEFORE CONSTRUCTION.

'THESE DRAWINGS ARE THE PROPERTY OF RYAN & ASSOCIATES.
UNAUTHORIZED REPRODUCTION FOR ANY PURPOSE IS AN
INFRINGEMENT UPON COPYRIGHT LAWS. VIOLATORS WILL BE
- SUBJECT TO PROSECUT!ON BY THE FULLEST EXTENT OF THE LAW

WRITTEN DIMENSIONS ON THE DHAWINGS SHALL HAVE PRECEDENCE
- OVER SCALE DIMENSIONS. CONTRACTORS SHALL VERIFY AND BE
RESPONSIBLE FOR ALL DIMENSIONS AND CONDITIONS ON THE JOB

- AND THIS OFFICE MUST BE NOTIFIED OF ANY VARIATION FROM THE
DIMENSIONS AND CONDITIONS SHOWN BY THESE DRAWINGS.

1825 Howell Rd Suite 3
Hagerstewn, MD 21740

':

www.ryanandassociates.net

info@ryanandassociates.net

'301-671-3200 (ph)
301-360-9574 (fx)
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| Pro;ect Ashten Woods -
‘Location : Falls Run Road, Emcott Crty, MD 21043- 7260-_'

Wall Installer : U.S. Lawns of Baltimore
Contractor : U.S. Lawns of Baltimore
Owner/Developer : The Dolben Companies

RA Project Manager : Charles R. Dunn
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WALL # 1 A PROFILE _ : _ _ Wall Totat Sq. Ft. Block(1.0 s.F.). Caps (500 S.F.) Come.rs (1.0S.F) Wall Grid (Sq. Yd.) | ~Dmin Gravel Footing Gravel .| ~ Wall Length Max. Exposed Height |-

- ) ) 1A 246 204 - 42 0 3XT (Cu. Yd.) (Cu. Yd.) {Ft.) Ft.)
(W. OF CLUB HOUSE/LEASING 0FF|CE) | ) | 16 =2 313 e 0 = = = — 2 -
| | ALL LAYERS 5.0' - | ‘ | o | | 2 2 5 6 0 1c %07 # 7 % S Y
' . : : ' | 3 Y 20 2 o 2 36 4 1 12 L 40
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EROFESSIONAL GERTIFICATION

Ryan & Associates ANCHOR DIAMOND PRO RETAINING WALL DESIGNS

REVISIONS . - .
r——— . 3l CLIENT: U.S. LAWNS OF BALTIMORE A Division of WKR Consulting Inc.’ P I hereby certily thal these .
S— OV RO T OO T e P Y e | WALL PLAN(S)/PROFILE(S) & MATERIAL ESTIMATE rson by e, v et 2 " SHEET
REVISED SITE DEVELOPMENT PLAN SUBMITTAL TO COUNTY, ADDENDUM TO SOP-89-254 DESIGN BY O/ e OWNER: DOLBEN COMPANIES R : duly licensed professional _
CHECKEDBY: WiE . Hagerstown, MD Office Frederick, MD Office : et undor tho laws of the
oA Ml e 1128.07.03 1825 Howell Road, Suite 3 2412 Wynfield Gt AS H I ON WOO DS | 35 of 42
——— Hagerstown, MD 21740 Frederick, MD 21702 _ ()0 _-
DIMENSIONS AND NOTES HAVE 301-671-3200 (ph) 301-360-9534 (ph) | | Witam K. Fyan, PE.
PRECEOENGE OVERDRAWING 301-360-9574 (ix) 301-360-9574 (1) 'FALLS RUN ROAD, ELLICOTT CITY, MD 21043-7260 ey S



Py - R IR ovenip o h oAb P P L B L r el S e it -
ot b e

IR e AL ARy A TR

WALL #6 PROFILE (WRAPPING AROUND TENNIS COURT)

! s b L s i - e o Eobbb betp e et R v i s g sy U e e .
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Ry ,rq L R nt et
Yt &

ALL LAYERS 5.0' (3 LAYERS)

- ALL LAYERS 5.5' (4 LAYERS)
|‘GRID LENGTHS NOTE: ALL GRAVEL BACKFILL (#57 GRID LENGTHs'i

_ _ _ 1. SOIL PARAMETERS: Ryan and Associates has performed a geotechrical investigation for this site and due to the wide range of soil types present throughout the site aninternal angle of friction of 27 °was
NOTE: ALL GRAVE. BACKRILL (#57 - X ‘

assumed for all walls except those supporting AC units (see wall profiles). Due to the potential for water infiltration and limited space for excavation for walls supporting AC units, Ryan &Associates (RA) has-

RID HS
STONE STO R CLEAN GRAD . .
1 ii STONE OR CLEAN GRADE CF8) TONEOR CLEAN G 7 ECRe) substituted all gravel infill. The internal angle of friction of 272 is for worst case CL (Lean Clay) soil types and must be verified prior to wall construction by the site geotechrical engineer. CH (fat clay), MH
_——- . %,l = (elastic silt) and OH/OL/PT (organic} soils are not acceptable for wall construction. If these unsuitable soils are encountered they must be removed and replaced with soils that meet or exceed the design friction
o ' : ol angle of 27° The on site geotechnical engineer must monitor this closely during the construction process.  Select infill soil (gravel-#57stone) will be imported and used to backfill walls supporting AC units and
TW 1456.00 459.33 457.33

W 1460.00 459,34 o j  walls #6, #7 and #8. An internal angle of friction of 362 was used for this materia; therefore the infill soil must be classified as grave! (GP) or (GW) with a minimum density of 100pcf.  This material must also

meet the additional requirements listed in the RA Specifications under section2.07A. Assumed unit weights (maximum wet densities) of 120 PCF for the 27° soils and 95 PCF for the 362 soils were used. All
272 soils used for wall backdill must also meet the following additional requirements: maxinum liquid limit of 40, meximum optimum moisture of 20 %, minimum dry unit weight of 100 PCF and maxinum of 65%
passing the #200 sieve (minimum of 35% retained on the #200 sieve). Fluctuations of 5 PCF higher or lower will not affect this design, however if the unit weights vary by more than5 PCF Ryan & Associates
(RA) must be notified and the cross sections rerun to verify that all factors of safety are still met. _

2. BEARING CAPACITY: The sub-grade (the soils under the wall's gravel leveling pad and the soils under the wall's reinforced geogrid zone) must be tested by the site geotechrica engineer prior to wall
construction and have a-minimum allowable bearing capacity of 3,000 PSF. The actual bearing pressure exerted by each specific wall sectionis shown on the Cross Section Details and Factors of Safety table

so that the site geotechnical engineer may determine specifically how to handle any areas where low bearing capacity soils are encourtered on an individual wall section basis. Areas of the sub-grades that do

not meet these maximum pressures will require undercutting or geogrid reinforcing. The sub-grade must be virgin (natural undisturbed soil with blow couts > 12) or suitable fill (> 27?) compacted to 95% of a
standard proctor maxdimumadry density.

Bolow Wall '
GR 1456.00 typ) 456.00 456.00 456.00 3. SLOPES & SURCHARGES: Refer to load table (sheet 7-this submittal).
BB 1454.67 454 67 454 67 454.67 0 450 00 .
ST j0+00 0+37.5 0+555  10+63.75 CR 1435.0 : .
- BB §454.00  :458.00 4. SPECIFICATIONS: Construction and materials must conformto the attached "Ryan & Associates segmental retaining wall specifications and installation guidelines for Anchor Diarmond Pro”.

ST 10+00 0+07.5

5. BLOCK SYSTEM: This design is valid only for the Anchor Diamond Pro system. Each segmental wall system has unique dimensions, cornection devices and interacts differently with geogrids; therefore other
block types may not be substituted without a partial or total redesign ' '

6. WALL BATTER The Anchor Dianond Pro Blocks have a 7.1 °batter (1" setback per block course.) It is important for the wall installer, general contractor and the civil éng'iheerlswveyor to predetern'ine the

WALL #8 PROFI LE (ABOVE EX'STING C-LP WALL @ TENNIS COU RT) | : wall's batter during stake out. The base of the wall will need to _be moved forward if there are critical dimensions that need to be met onthe high side of the wall (such as distances to cuwrbs Of guardrails).

7. GEOGRIDS: These walls were designed with Mirafi 3 XT which has a LTDS {Long Term Design Strength) of 1705. All geogrid substitutions must have prior approva of RA.

8. DESIGN BUILD: These walls are a "design build” situation and are based on field measurements taken during RA's site visit conducted on 1/07/08 &01/08/08 . Since it is a "design build" situation the wall
_installer may need to slightly modify the wall lengths and heights to accomplish the necessary grade changes. Lined footage may be added or subtracted as needed if the walls' heights are equal to or less than -

| | | ALLLAYERS 50 o | : . ' the design heights. If the walls need to be raised in height, RA shall be notified and new structurd cross sections must be provided before the wall installer proceeds g
I‘GR]D LENGTHS : - NOTE AlL GRAVEL BACKALL #57 - GRID LENGTHS - , _ _ o _ ' , o
' _ o ' o ; STONE OR CLEAN GRADE CR8) WITH - : 9. BVBEDMENT: Wall embedment varies from one to three blocks. The exact amount of buried blocks can be determined by subtracting the 'BB" elevations fromthe "GR' elevations on the RA profile drawing.
1 A A MINMUM UNIT WEGHT OF 100pcf. 1 ; o | |
- : - : o ’ . ' g e ' : 10. WALL PROFILE: The elevation drawings were done to represent the grade changes necessary on the civil drawings and was dore in even block course increments of 0.667'(8.0". Minor field changes may
W 1452.67 454.00 GRADE LINE : : 454.00 453.33 be necessary by the wall installer. Lineal footage may be added or subtracted as needed if the wall's height is equal to or less than the design height. If the wall needs to be raised in height, RA shall be
A.;"S'Qewm. CAPSTONE notified and new structural cross sections must be provided before the installer proceeds. The cap height of 0.33' (4.0") is not shown on the profile drawing however its height may have been used in some
cases to achieve the desired TW elevations. _ ' '
..... ] R R 11. TANGENT ANGLES: Any angle points as drawn on the civil plans (refer to wall plans/profiles for specific stationing) must be built as radii (inside or outside curves) or as structura inside or outside corners
—— . . . ° ® ® . . < (with the blocks interlocked and overlapped in accordance with the Anchor Diamond Pro construction guidelines). -Cortinuous vertical joints are not permitted. R
T s . ® et ° . ®> S — ° * 12. INSIDE & OUTSIDE CORNERS:  Any inside or outside corners as drawn on the civil plans (see wall plans/profiles for specific stationing) must be built struct wraly (with the blocks interlocked and overlapped)
{ in accordance with the Anchor Diamond Design Manual. The outside corners must be built structurally with the special Anchor Diamond Pro corner units. Continuous verticd joints are not permitted. .
L-|—o ® . * > » . o ® - ' . - : ' _
ALr 13. GLOBAL STABILITY: Giobal stability analyses were required in areas where the walls front slope meets or exceeds a3:1 ratio or interraced wall situations. Andyses were done with G-Slope design
o _ ' ' _ software and the geogrid layers were lengthened as necessary until a factor of safety of 1.3 was met for externa stability. A minmum of 25# of cohesion was assumed for all foundation soils in the analyses.
GR 1452.00 450.00 : ' ' {yp.) 450.00 452,67 ' The assumed cohesion values can be verified by the site geotechnical engineer by conducting direct shear, triaxia or unconfined conpression tests. A factor of safety of 1.5 was aso met for internd stability
- BB 1450.67 448.00 - ' 448.00 - 1451.33 (geogrid rupture). A copy of these analyses are included behind the structural cross section cacuations. '

ST i0+00 10+120 - 0 ' 1412.5 _ 1+43.25 | | _
' ' ‘ 14. DESIGN SOFTWARE: Internal ard external wall calculations were performed with SRWall (version 3.22). A table has beenincluded ('Cross Section Details and Factors of Safety") which has the following
information: section location (area of wall referenced), total wall height, loads applied, factors of safety (for sliding, overturning and bearing capacity) and bearing pressure (the weight exerted by the wall
structure- block and geogrid zone). Factors of safety of 1.5 were also met for: geogrid pullout (from the soil and fromthe block), geogrid overstress (geogrid rupture) and connection (block to geogrid).

15. BACK SLOPES: Water management is especially critical since there are back slopes above these walls. Since water is being directed to the walls, the water must be directed over them (sheet flow- the fill
soils must come to tops of caps) or swales must be constructed behind the walls to divert the water around the end(s) of the walls. The surface water runoff must not be permitted to enter or pond dove the
reirforced geogrid zones or be introduced into the 12" gravel drainage layers (saturation of the reinforced geogrid zones will cause the reinforced backill soils to loose their shear strength and mey utimately
lead to wall failure). If swales are done they must have mininum depths of 8" and minimum 1-2% slopes laterally from the high points to the end(s) of the walls (see swde details for clarification). They shall be
lined with asphalt, concrete, impermeable soils (clay: CL, GC or SC), low permeable soils (ML meeting the requiremerts in the RA Specifications) or an underlying geomembrane (see Section3.16A of the RA
Specifications for details on low permeable soils and the geomenbrane).  The soils in the back slopes and the retained zores (within the walls' zores of influence: behind the reirforced geogrid zores and

- extending to distances that are twice the walls' exposed heights) must be virgin (natural undisturbed soil with blow counts > 12) or suitable fill (> 279) compacted to 95% of a standard proctor maxinumdry
density. This must be verified by the site geotechnical engineer. The requirements for the impermeable layer/geomenbrane may be waived if the irfill soils are free-draining gravel or sand {classified by USCS as
GP, GW, SP or SW). _ : ‘ : '

16. FENCERAILING:  Fence/railing installation behind the wall(s) for a wall exposed height of 30 inches or taller {varies by locd jurisdiction) is requ'réd. Fence/ railing post' {non-wind/ non-load bearing) foundation
details are shown on sheet 8. ,

17. WEEP HOLES: Weep hole(s) shown in wall profile(s) are for guidance purposes only, actual locations to be decided a site in consultation with site geotech engineer with a maximum spacing of 40' O.C.

18. CONSTRUCTION OVERSIGHT: The construction of this wall must be performed under the observationreview of a Maryland Registered Professiond Engineer or their designated representative to ensure
that it is built in accordance with the RA Structurd Notes and Specifications. All wall construction must be certified by a registered professiona geotechnical/structura engineer. '

19. SAFETY: The contractor is responsible for the following: a) safety and protection within and adjacent to the site; b) Adhereto OSHA's health &safety laws; ¢) any specid inspections required by the
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WALLS #26,27,32A,32B & 32C PLAN

SCALE: 1"=10'
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‘WALL #29 PLAN
SCALE: 1"=10’
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NOTE PREFABRICATED DRAINAGE o3 CONSOUDATION Z0NE | COMPACTION ZONE - 3' CONSQUDATION ZONE __ | _COMPACTION ZONE )
BOARD SUCH AS MIRADRAIN OR HAND OPERATED E)UIPME\ITONLYI HEAVY EQUIPMENT HAND OPERATED EQUIPMENT OMLY | HEAVY EQUIPMENT 11 > MAXMUM SLOPE FOR gﬁxdlslgpglanaslai S(I\)Alil:% g&l—i) :
STRATADRAIN OR APPROVED e WALL #8. WALLS #6 &#7 HAVE , SC, SM, )
EQUIVALENT MAY BE SUBSTITUTED eNFO et A FLAT BACK SLOPE {~1:1) MIN. 8" THICK USE FILTER FABRIC
ReE T ST OREE AN o OF |
FOR GRAVEL IN THE CHIMNEY DRAIN © RBO\FEAO Wi P OF D ﬁ%ﬁoﬁ"“fae ‘gp@.\s\- ' UNDERNEATH IF SOILS BELOW ARE .
| 10T PO SRR B O S ‘ 0T ETre. S0 WL e ¥ SEMI-IMPERMEABLE SOILS (GC, GAPSTONE FREE DRAINING, =_
CAPSTONE WRTER 1 STRYC . B0 e © _ % CAPSTONE QR Nxsﬂp@w%\.\ AN CAPSTON GM, SC, SM, CL, CH, ML OR MH) : : : ,
ATTACHED WITH wio W ow 0\\‘,'@“@\?«"“‘ — - . O MIN. 8" THICK. USE FILTER n ' :
ADHESIVE - . ey ORBED % FABRIC UNDERNEATH IF SOILS T ANROR ey | ;
e T 2 BELOW ARE FREE DRAINING. MODULAR 'I;“ T (CL GCor SC) :
~ %) MODULAR BLOCK UNIT | OR LOW PERMEABLE . :
' s e -~/ g i RUPCTDTO95% > 29 BLOCK UNIT \ \ " SILT (MU
' WALL BATTER FROM WISHED GrADE ABOVE WALL . RETAINED SOIL (VIRGIN OR ~
VERTICAL WAL BATTER FROM COMPACTED TO 95% OF - \
CUT NOTCH IN BLOCK TO CALC . EXCAVATION SHALL BEIN CUT NOTCH IN BLOCK TO VERTICAL EXCAVATION SHALL BE IN STD. PROCTOR DENSITY) : RETAINED SOIL (VIRGIN
ALLOW FOR DRAIN PIPE (SSTEFELDTUR?\‘[_AI&%)& _ INALL SOILS COMPAGTED TO A e ALLOW FOR DRAIN PIPE (SEE CALCULATIONS & oo ACCORDANCE WITH OSHA f o ¢ OR COMPACTED TO
START AT LOWEST FOINT 95% OF A STANDARD .. . START AT LOWEST POINT STRUCTURAL NOTES) MESER SAFETY REGLILATIONS ! 95% OF STD. PROCTOR
OF WALL AND SPACE 40' '”2“293"5@7 oasiy T OMUMBRY T GEOMEMBRANE (MIRAF] OF WALL AND SPACE 40° I DENSITY)
0.C. MAXIMUM po M = _ ' ‘ MCE-i2i2, MR 0.C. MAXMUM - ;
: NICOTARP100, OR RN 3
- nggtg@c L}J(MTS eailtini . APPROVED EQUIVALENT) Brose MODULAR UNTS P e iy et
EXPO: oo e GEOGR : LOCK ' TR, GORRO NG - MAXMUM GEOGRD
WALL DETAILS) INFILL & DRAINAGE AGGREGATE GLEAY / SPACNG IS THREE ZR/EI'AINE) SOIS WAL DETAILS) s T INAILL A ORAINAGE AGGRERATE CLEAN SPACING IS THREE /:EWNED SOUS CONCRETE LINED SWALE CLAY LINED SWALE
HBGHT —\ ANGULAR GRAVEL .5° TO 1.5" WITHLESS THAN  / COURSES (SEE > 27 @7 HEGHT _\ > >..T—?-?—?PAN@JLAR GRAVEL.5"TO 1.5"WITHLESS COURSES (SEE S 24 ®7 %
s ﬁﬁzfﬁm’ﬁ%mm / FoRLENG, o (VIFiGIN- UNDISTUFBED SOILS (VARES) g x:.;f‘mmw%@nmﬂ%mﬁ FORLENGTH, O mem_ UNDISTURBED SOILS PERM |
. oo e e QTR
4~ SCHEDULE SO 95% COMPACTED FILL) FOR Coem e T T R x 95% COMPACTED FILL) FORA ] , SC, ) ) g
DRAIN AWAY FROM WALL FACE Noveerort A HORIZONTAL DISTANGE OF DRAIN AWAY FROM WALL FACE HORZONTAL DISTANCE OF > ol MIN, 8" THICK. USE FILTER
WOHPEQ 4000/ TVACE THE WALL HBGHT TWICE THE WALL HEGHT SN FABRC UNDERNEATH IF SOILS
LTER FABRG ; FINISH GRADE BHOW 5 . R R BELOW ARE FREE DRAINING.
FINISH GRADE BELOW WALL (YR} g &~ MINIMUM ALL WALL (95% COMPACTED) . GEOTEXTILE FILTER FABRIC BETWERN oy ' :
(95% COMPACTED) SUB-SOIL = y / CLEAN GRAVEL FEAR GEQTEXTILE FILTER SUB-SOIL SLOPE VARES (SEE RPN N Y DRAINAGE LAYER AND-RETAINED ZONE :
ooy D CHIMNEY DRAN (EG. FABRIG BETWEEN WALL PLAN FOR DETAILS). S e e (MIRAF! 140N OR APPROVED EQUAY) 5_
L . 8- MINIMUM IMPERMEABLE SOIS, LOW - #57 GRAVE) DRAINAGE LAYER -8 MINIMUM IMPERMEABLE SOILS, Low : \ i
J . 1:'.‘, —PERMEABLE SOILS, MODIRIED GRAVEL OR . : AND RETAINED ZONE - PERMEABLE SOILS, MODIFIED GRAVEL - OR MANDATORY 4" PERFORATED CONTINUOUS DRAIN PIPE RETAINED SOIL (VIHGIN OR
BMBEDMENT DEPTH (VARES 3 GEOMBMBRANE REQUIRED BELOW DRAN PIFES. e e PIPE. E!\o‘IBEDME_\lr]T DEPTH (VARIES . " GEOMEMBRANE REQUIRED BEIOWDPAN PIES. |/ ZNTED TO DAYLIGHT AT THE END(S) OF THE WALL, A COMPACTED TO 95% OF
SEE HEVATION DRAWINGS) ———] : SEE BEVATION DRAWINGS) <] SN B e T e e e CENTRAL LOW POINT OR THROUGH THE WALL FACE AT s STD. PROCTOR DENSI
1* BURED PER 1° EXPOSED ‘ — o R e 1" BURED PER 1* EROSED i >\' MAXIMUM 20" O,C. JUST ABOVE FINISHED GRADE (CENTER 3 \ DENSITY) ,
“(ONE BLOCK MINIMUM) F"z S 9 3]__—! SCHEDULE 80 PVC PIPE (ONE BLOCK MINIMUM) / %@;L&J OF PIPE MAXIMUM 6™ ASQVE GRADE}. lzrj-—‘vj : CENFORCED TRATADRA[N. 3 CONSOLIDATION ZONE COMPACTION ZONE ;
6" DEEP BY 24" MINMUM MANDATORY 4" PERFORATED CONTINUOUS 6" DESP BY 24" MINIMUM LEVELING . APPROVED SUB-GRADE 2,500 PSF I GEOGRID ZONE SE?E%ES?\? (lﬂgg? m.iso. MINIMUM et i
LEVELING PAD: GRAVEL APPROVED SUB-GRADE 2500 PSF DRAINFIPE VENTED TO DAYUGHTATTHE . _..lL-— VIRGIN UNDISTURBED SOILS WITH BLOW COUNTS ‘ ALENT) o HAND OPERATED EQUIPMENT ONLY HEAVY EQUIPMENT
- GRAVEL (#57, (VIRGIN UNDISTURBED SOILS WITH END(S) OF THE WALL, A CENTRAL LOW POINT PAD: GRAVEL (#57, CFB, 214, 24, Mt ( ABOVE TOP OF SWALE AND 1.0 INTO GRAVEL
CRB, 21A, 2A, 28, ETC.) OR N BLOW COUNTS 12 OR SUITABLE FILL OR TROUGH THE WALL FACE AT MAXMUM 40° 2B, EIC.) OR 1,500 PSI 12 O L O D B, i E _ DRAINAGE LAYER
Egagéséumawo COMPACTED TO 95% OF ASTANDARD ~ O.C. JUST ABOVE FINISHED GRADE (CENTER UNREINFORCED CONC TAND ™ BACKSLOPE AND RETAINED ZONE (TO A DISTANCE OF TWICE THE EXPOSED WALL
T ' PROCTOR MAXIMUM DRY DENSITY) OF PIPE MAYIMUM 67 ABOVE GRADE) HEGHT- THE WALL'S ZONE OF INFLUENCE) MUST BE VIRGIN UNDISTURBED SOILS
ANCHOR DIAMOND PRO WALL TYPICAL SECTION - O P COUPACTEDT0 557 0 A STANOAFD FROCTORMANHLA DR DR
' e WALLS 7,8 & 9 TYPICAL SECTION - ALL GRAVEL INFILL - | |
| N.T.S. NT.S GEOMEMBRANE LINED SWALE
(FOR GEOGRID ELEVATIONS AND BLOCK | i
(FOR GEOGRID ELEVATIONS AND BLOCK COURSES SEE WALL PROFILE) .
COURSES SEE WALL PROFILE) SWALE DETA!LS .
NOTE: PREFABRICATED DRAINAGE e voOSRDNDINE | COMPACTION ZONE . CLAY (CL) SOILS N.T.S :
BOARD SUCH AS MIRADRAIN OR [ NADOPTATID ECUPMETONY : / COMPACTED 95% CUT NOTCH IN BLOCK. TO WALL BATTER. FROM ‘RETAINED SOILS
STRATADRAIN OR APPROVED B o e g o ' A ALLOW FOR DRAN Pt (SEE CACDIATIONS # \ >27 QD
EQUIVALENT MAY BE SUBSTITUTED N O O A a2 i START AT LOWEST POINT OF 2
FOR GRAVEL iN THE CHIMNEY DRAIN . @uumm& MUST BE PLAGED OVER Top OF THE FEFORCED [ WALL AND SPACE 40' 0.C. STRUCTURAL NOTES)
carsTOne o L A eron i s R FITER FABRIC (VP RGN UNDISTURDED SOL
ATTACHED WITH : o1 FED) SOMEMSR . > —s =
ADHESIVE " SCRPAGE WATER AAY FROM THE WaLL MUST BE MANTANED, a:_ 112" MINIMUM DRAINAGE LAYER E}‘g‘“ %%‘“,? fg-'}ﬁ\om MODULAR UNITS o2 Pt 20 MINIMUM 95% COMPACTED FiLL)
_ . " FILTER FABRIC 95 UM DRY i 2773 1 DRAINAGE LAYER
: SURCHARGE - SEE WALL DESIGN /——FlNlSHED GRADE ABOVE WALL R I— 35@&1 \‘;EL"éNT E‘;ﬁgﬁk MAX _ DETAILS) ‘,: S —
‘ l I Y B NSTAL AODTIONA USER O, oo i i oo o WL 0L SMPACTED
WALL BATTER FRO ' . o e / I 2 OR EQUIVALENT) COMPACTED WITH EXCAVATION SHALL BE IN
VERTICAL T B S S W GEOGRID TO WRAP UNDERNEATH THE PIPE [ Bierr g AVIBRATORY FLATE COMPACTOR, | aoeTo MAXIMUM DRY T R CCORDANCE WITH DHA
- CUT NOTCH IN BLOCK TO b . . /T EDTAVATION SHALLBE N A KRR DD SR (MINMUM THREE PASSES)
(SEE CALCULATIONS e OCOHDANCE WITH SHA R N i A 3 SAFETY REGULATIONS
ALLOW FOR DRAIN PIPE STRUCTURAL NOTES) Z COMPAGTED TO95% OF £ SAFETY FEGULATIONS MODULAR UNITS: aof e WOTSTONE 47 % ” STORMWATERAUTILITY PIPE A .
START AT LOWEST POINT SN . SR TR e - G M S - _ :
OF WALL AND SPACE 40" _ ‘ﬁu;}lsgy MAXMUM ORY DSy / GEOMEMERANE (MIRAF] (SggTE:_LOS()ZK . N GEOGRID TO MEET GEOMEMBRANE (MIRAFI MCF-1212, GEOMEMBRANE (MIRAF! " ‘3‘ Z '
0.C. MAXIMUM _ <2 MINMUM = ggm 21 2\,, Bngu?dﬂlvoorm 00, THE PIPE smucrgAR_FH %mm 100, OR MCF-1212, MIRAFI oY INFILL SOILS 7
otz MODULAR UNTS DRANAGE LAYR APPRO ALEND b O N, AND GO UNDERNE ALENT) NICOTARF | 00, OR [ e 227
ERock . , _ | | APPROVED EQUIVALENT) I B 7.0 T
L oew e e oon UMD mesors STAIT [N Ao accRrare e MSTETIO LOMNWM 0, P -
(857 ORECUNALENT) 2 THAN 10% FINES (#57 OR EQUIVALENT) ATTACHED LAYER , _
COMPACTED WITH A VBRATORYAATE - / E.%M% : COMPACTED WITH A VIBRATORY PLATE THREE COURSE GEOGRID SPACING ADHESIVE WU~ PERMEABLE SOILS OR GEOMEMBRANE REQUIRED :
e o GO THREPASSES)  ja=™ AND PLACEMENT) mg Lgmoésomgai ?é)leR COMPACTOR (MINIMUM THREE PASSES) CUT NOTCH IN BLOCK. TO : : %+ [\ BELOW DRAIN PIPES IF FACE OUTLETS ARE USED : !
DRAIN AWAY FROM WALL FACE NON-PEFFORATED VG / 95% COMPACTED FILL) FOR A ALLOW FOR DRAIN PIPE o I MANDATORY 4* PERFORATED
PPE@ 40°O.C. ’;" HORZONTAL DISTANCE OF _ \?’Tf AQE%TE?COF //] CONTINUOUS DRAIN PIPE VENTED TO RETAINED SOILS .
/ TWCE THE WALL HEGHT .C. DAYUGHT THROUGH THE WALL FACE : .
FINISH GRADE BELOW WALL Fi i / PLACE M E NT OF G EOG Rl D AN D D RA' NAG E STON E MAXIMUM WALL BATTER FROM AT MAYXIMUM 40’ O.C. JUST ABOVE 2270/ !
(95% COMPACTED) SUB-SOIL o) / 6" MINMUM ALL CLEAN GEOTEXTILE FILTER ' VERTICAL . FINISHED GRADE (CENTER OF PIPE (VIRGIN UNDISTURBED SOIL
y / v ' (SEE CALCLILATIONS ¢ . MAXIMUM 6* ABOVE GRADE). -
. FABRIC BETWERN : )
| e Y T AROUND STORMWATER/UTILITY PIPES, IF EXISTING, SO e ATLOW COUNTS 12 0%
A EABLE SOILS, MODIRED GRAVEL OR ZONE . el
EMBEDMENT DEPTH (VARES GEOMEMBRANE REQUIRED BELOW DRAN FIPES. VENTED TO DAYUGHT. : . oo o] T INFILL SOILS
SEE ELEVATION DRAVNGS) ——om O B N D IN REINFORCED ZONE \ MODULAR UNITS 2.0l 20 MINIMUM >27 & /
1" BURED PER 1" EXPOSED SCHEDULE 80 PVC PIPE ' s %l DRAINAGE LAYER =
(ONE BLOCK MINIMUM) _ . s N.T.S. (S%EJLL%?K ~ it
6° DEEP BY 24" MINIMUM APPROVED SUB-GRADE 2500 PSF AR P XD 10 DA A N 5L INFL € DRAINAGE AGGREGATE: | |\ FILL SOILS COMPACTED
(LEF\IBE-I;? F'szz C;EAVEEILC(#%% o (VIRGIN UNDISTURBED SOILS WITH BLOW END(S) OF THE WALL, A CENTRAL LOW POINT 7] wm L£95 THAN ‘?%‘%’%N‘é?%%'s TO 25% OF A STANDARD
, 21A, 2A, 2B, ) : = MIN COUNTS 12 OR SUITABLE FILL COMPACTED OR_ THROUGH THE WALL FACE AT MAXIMUM NOTCH IN BLOCK GEOMEMBRANE (MIRAF! e OR EQUIVALENT) COMPACTED WITH  PROCTOR. MAXIMUM DRY EXCAVATION SHALL BE IN
1 3500 FS! UNRENFORCED TO 95% OF A STANDARD PROCTOR 40" Q.C. JUST ABOVE FINISHED GRADE CUutT TO MCF-121 2, MIRAF] e gt A VIBRATORY PLATE COMPACTOR, DENSITY \A( SCORDANCE WITH OSHA
- CONCRETE MAXIMUM DRY DENSITY) (GENTER OF PIPE MAXMUM 67 ABOVE e R e T NICOTARP 100, OR -, | (MINIMUM THREE PASSES) SAPETY REGULATIONS
GRADE, START AT LOWEST POINT OF FINISHED Tk
: WILL AND SPACE 40 O.C. GRADEABOVE MUt DretD 1 0 heNILM [t 2 &' MINIMUM IMPERMEABLE SOILS, LOW
ANCHOR DIAMOND PRO WALL TYPICAL SECTION WAL SIOTED T o SRAVEL DRANAGE 2 REGUIRED BELOW DRAN! FIPES IF FACE
: CAPSTONE LAYER : REQUIRED BELOW DRAIN PIPES IF FACE
| N.T.S ANCHOR ROD (TYP.) 3/4" A . : 3 QUIIETS AREUSED,
o B - g FILTER FABRIC
_ | 34" GALVANIZED NUT GALVANIZED GRADE 75 il
(FOR GEOGRID ELEVATIONS AND BLOCK AND WASHER (TYP) ) MANDATORY 4* PERFORATEDNTE o /
COURSES SEE WALL PROFILE) LTER FABRIC (TYP.) DAYLIGHT THROUGH THE WALL FACE RETAINED SOILS
. SN e . AT MAXIMUM 40" O.C. JUST ABOVE
Sl 1 20 MINIMUM Z - FINISHED GRADE (CENTER. OF PIPE 2279y
4* DIA SCHEDULE 40 MODULAR UNITS .5 \af| DRAINAGE INFILL 50"'57 MAXIMUM 6° ABOVE GRADE). (VIRGIN UNDISTURBED SOIL
GALVANIZED STEEL PIPE ' , MODULAR BLOCK UNIT——~_ | N (SEE BLOCK U LAYER 2279 : ' " WITH BLOW COUNTS 12 OR
O koD Gastrognon. — L R . (SEE REVATION VIEW, 4.0 M) 1 \ e ‘ 5% COMPAGTED L)
, 4.0"MIN. NOTE: FOROBSTRUCTIONS /NERTICAL OBSTH crsom\ \ - = CLPAN AN CRRr or 10> 1.5 INFILL SOILS COMPACTED :
i | T ] BT CEDGHDS ARG T (ALL PIPES AND STRU N FINISH GRADE BELOW WALL - WITH LESS THAN 1O% FINES #157  TO 95% OF A STANDARD
' ! OBSTRUCTION: NO ADDIONAL REINFORCED ZONE \ A VIBRATORY PLATE COMPACTOR T _EXCAVATION SHALL BE IN
MODULAR BLOCK UNIT - %ﬁmggu BE NOF SHALL BE WATER TIGHT TO b (MINIMUM THREE PASSES) DENSITY ACCORDANCE WITiHH OSHA
;4 m%mlN 100" OF WRAP GEOGRID ARDUND PIPE THIS SIE.MUST BE ATLEAST 2.0 mﬁ!ﬂ?mﬁf OF g %B%%O%m%agg 1 \ - SAFETY REGULATIONS
, -
1 : I%IE “C?;T?“ :oncmm %‘:@E? Y AND BAGK {4.0° M) FROM THE BACK OF WALL UNITS. su\mowmm SOILS. \ (ONE BLOCK MINIMUM) 1 FILTER PABRIC (TYP.)
4 OZ NEEDLEPUNCHED : ' N : MANDATORY 4* PERFORATED
NONWOVEN FILTER FABRC JE o =3 ool OB OR \ -\ CONTINUOUS DRAIN PIPE VENTED TO
' WRAP GEOGRID TO FULL —, MUST EXTEND TO FRONT ; fév%f:g;h%‘*' G“g‘:%f” DAYLIGHT THROUGH THE WALL FACE
B ' : : AT MAXIMUM 40’ O.C. JUST ABOVE
af EMBEDMENT DEPTH (4.0° MIN) DRAINAGE SYSTEM WRAPPED (#57, CRG, 21A, 2A, 2B, APPROVED SUB-GRADE >2,500 PSF FINISHED GRADE (CENTER OF PIPE
IN FILTER FABRC. ETC.) OR 1,500 PSI M. (VIRGIN UNDISTURBED SOIL WITH BLOW COUNTS 12 MAXIMUM &* ABOVE GRADE).
m %%;H% mnggm PIPE \ L = ~ % UNREINFORCED CONCRETE OR SUITABLE FILL COMPACTED TO 95% OF A
- . STANDARD PROCTOR MAXIMUM DRY DENSITY)
CHREOBOXT) | MOLAERS  RRmene T EADGeRemSm N AR e |
GALVANOX : (TYP.). FIBD CUT LENGTH TO . :
(TVR) THREADED BAR FIT AROUND OBSTRUCTION. TERRACED WALL SECTION
VERTICAL OBSTRUCTION PLAN VIEW (APPLIES TO WALLS #1A,1B,1C,32A,32B & 32C) APPROVED: DEPARTMENT OF PLANNING AND ZONING .
‘ | - - | NTS (FOR GEOGRID ELEVATIONS AND BLOCK j
VERTICAL OBSTRUCTION DETAIL GREATER THAN 2.0' IN WIDTH OR DIAMETER - COURSES SEE WALL PROFILE N.T.S. __&/2_5"’( | ?
CROSS SECTION ; - CHIEF, DEVELGPMENT ENGINEERING DVISION AsyP DATE '
NTS
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NOTE: THE WALL INSTALLER TO PLACE THE
FENCERAIL POST SONOTUBES IN
ACCORDANCE WITH THIS DETAIL FOR THE

12 1/2" : [ 12 12" : . . FENCE INSTALLER TO INSTALL FENCERAIL
] | : © POSTS AT ALATER DATE THE SONOTUBES

MUSY BE COVERED WITH A SECURED

DESIGN AND INSTAUATION BY

PLASTIC SHEET TO PREVENT RAINWATER OR OTHERS {(Max post spacing is 6 feet)

— - = ” o | - - © WATER RUN-OFF TO ENTER THE POST HOLES.
p - " . - - et EINGIPLE. ©ITIS HIGHLY RECOMMBNDED THAT THE :
O D 12 ( ' ‘ W2 STEP 1 - PLACE RENFORCEMENT SO REINEORCENENT | [TIS HGHLY RECOMMENDED THATTHE

TTLE OR NO OVERLAP IN THE FEW DAYS OF WALL CONSTRUCTION ' '
gADfUé) AREA. IF Ovmoﬁgcg(;méups, COMPLETION. NON-LOAD BEARING RAILS (< 50% SOUD)
" | | PLACE 2 TO 3 INCHES OF SAND e | | - .
—18 | i | 18" BETWEEN THE RENFORCEMENT LAYERS. PN - VARES
_ 3" OF SOIL FILL REQUIRED BETWEEN IOTEIS CAPSTONE
TP VIEW - ' 0P VIEW OVERLAPPED REINFORCEMENT FOR
: . PROPER SOIL AND REINFORCBMVIENT
A " A '| Yo CT T sl [0 T BRI TN THEND( COURSE OF SCOMENTAL
| { I oL 1L i S UNITS IMMEDIATELY ABOVE THE | "\ FENCE OR RAILING POST EMBEDDED IN CONCRETE PIER
e ) " | L B2 P SPECIFIED PLACBVENT ELEVATION IN A (MIN. 36" DEEP x 12" DIA. OR THROUGH TWO GEOGRD
FRONT VIEW SIDE_VIEW - | ERONT VIEW * W OO BTN WS ' GEOSYNTHETIC AT THE SPECIFIED -
A : | - CORES NOT SHOWN  REINFQRCEMENT ELEVATION, T CUT OR DISPLACE GEOGRD AROUND
ANCHOR DIAMOND PRO | | | ANCHOR DIAMOND PRO FOR CLARITY COLUMN TUBE OR PVC PIPE
3-WAY BEVELED UNIT 3-D VIEV\{; ' ' STRAIGHT UNIT 3-D VIE:?S STEP 2 - LAY THE NEXT COURSE OF I BOTTOM OF TUBE (MIN. 36 INCHES BELOW GRADR)
N.TS. TS, BLOCK MAKE A MARK ON THE BACK N -
| OF THE BLOCKS IN THE AREAS THAT el NON-LOAD BEARING & NON-WIND
| ARE NOT REINFORCED. BACKFILL AND BEARING FENCE POST DETAIL
/\/\/\/ COMPACT THAT COURSE., : _ N.T.S

DRAINAGE ALL (12" MIN)

| SR \ VLS GO0 MAX TP |
V7.__. V gl \~ CORESLANRIOT-I-YSI-DW /FE\ICEIRNL POST  TOP &BOTTOM RAJL7\
6" MINIMUM COMPACTED GRAVEL STEP 3 - PLAC FORCEMVIENT IN ~—PRINCIPLE
- e T Moo o R S T
STRUCTURE ANCHOR DIAMOND PRO BLOCK PATTERN. | GONTINUE NORMAL WAL _ B B9 r SPACING
- | TYPICAL STEP-UP DETAIL , CONSTRUCTION, REPEATING THESE - ANCHOR DIAMOND PRO BLOCK .
| o o - - NTS. STEPS AS NEEDED. INSIDE CURVE WITH REINFORCEMENT o+
5 | \_ . o 6" —— <——lw (NOT TO SCALE) =
FIELD CUT ANCHOR gﬁﬂﬁﬂw%éggaﬂéﬁvm | ey i Al
UNITTO REQUIRED WIDTH ‘_~_”:-_' . ;_'; '; I8 2 RES NOT SHOWN | Ty : ‘r._',*:f: |~ CONCRETE FOOTING, TYP.
ABUTMENT DETAIL (PLAN VIEW) | — . . CLLLVIVI3>”  FORCLARTY | | e
AT SIDES AND ABOVE WALL Front Face | | - - | .
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SPEGIFICATIONS FOR SEGMENTAL RETAINING WALL SYSTEMS

PART 1: GENERAL
1.01 Description
A. Work includes fumishing and installing segmental retaining wall (SRW) Units to the lines znd grades designated on the Final Design -
prepared by Ryan & Associates (RA). Also included are furnishing and installing appurtenant materials required for construction of
the retaining wail as shown on the RA Final Design.

1.02 Reference Standards

)

APPROVED

DEPARTMENT OF PLANNING AND ZONING
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A.  ASTM 3034- Specification for Polyviryl Chioride {PVC) Plastic Pipe
B. = ASTMC  140- Sampling and Tesling Concrete Masonry Units and related units
C. ° ASTM C 1372- Standard Spedification for Segmenlal Retaining Wall Units
D. ASTMD  422- Gradation of Soils
E. ASTMD  698- (AASHTO T99) Standard Test Methods for Laboratory Compaction Characteristics of Soil using Standard Effont
F. ASTM D 1248- Polyethelene Plastics Extrusion Materials for wire and Cable
G. ASTMD 1557- (AASHTO T 180) Standard Test Methed for Laboratory Compaction Characteristics of Soil using Modified Effort
H.  ASTM D 1586- Standard Test Method for Penetration Test and Split-Basrel Sampling of Soils
i ASTM D 2166- Unconfined Compressive Strength of Cohesive Soil
~ J. ASTM D 2487- Standard Classification of Soils lor Engineering Purposes (Unified Soil Classification System)
~ ~ K.  ASTM D 3080- Direct Shear Test of Soils Under Consolidated Drained Conditions
L. ASTM D 4318- Liquid Limit, Plastic Limit and Plasticity Incex of Scils
> O M.  ASTM D 4585- Tensile Properties of Geotextiles by the Wide-Width Strip Method.
N ~ N.  ASTM D 5262- Test Method for Evaluating the Unconfined Creep and Creep Rupture Behavior of Geosynthetics
i \.. \ 0. ASTM D 2850- Unconsolidated, Undrained Compressive Strength of Cohesive Soils in Triaxial Compression
% Ck-, P.  GREGG1-  Single Rib Geogrid Tensile Strength
e e K Q. GRIGGS  Geogrid Pullout
(=) = a
1.03 Design Standards
A. The following factors of salety have been met in this design: Sliding 1.5, Overtuming 2.0, Bearing Capacity 2.0, Tensile
Overstress 1.0, Geogrid Facing Conneclion (between the block and the geogrid) 1.5 Geogrid Pullout 1.5 (from the soil)
and Global Stability 1.3 (if applicable-typically for terraced walls and/or walls situated on front slopes 23:1)..
1.04 Scope of Work
A. The retaining wall design engineer's (Ryan & Associates) scope consists of preparing the wall design and professionally sealing to
. enable the contractor to oblain the necessary permits and properiy construct the wall. The design considers the intemal and local
stability of the reinforced soil mass and is in accordance with accepiable engineering practice and these specifications. Services
Q. : outside this scope such as responding to the owner's engineering finm (civil, structural, geotechnical or othemwise), provision of
:R o quality confrol testing & inspection, investigation of failed or non-conforming walls or any other services may be providedon a

time & materials basis or for a negotiated fee. The scope of work for Ryan & Associates (RA) on this project does not include
the preparation of a grading plan, site plan, geotechnical investigation, resolution of groundwater issues, sub-grade preparation,
sub-grade repair, sub-grade failure (including but not limited to mine subsidence and sinkholes), suweymg. wall stakeout or any
other civil or geotechnical englneenng L

* 1.05 Contractor's Responsibility and Qualifications

A. This design has been done in an effort 1o achieve the required grade changes shown on the civil plans for the project or the
owner’s (or wall installer's) desired grade changes (in the case of design build projects). The wall installer must verify the accuracy
of these grades (elevations) by comparing them to the civil plans or actual field conditions prior 1o wall constrection. The civil
plans and actual field conditions govem and their grades must always be met. The lineal footage of the wall and the TW/BW {top
ot wall'bottom of wall) elevations musl be checked. If an enor is discovered, RA shall be notitied immediately and revisions will

be provided. RA will not be responsible for correcting a wall that is being built or has been built incomectly due to this design not

being checked for accuracy prior to wall construction. Deviations from the RA Final Design will have ramifications; therafore all changes
must be approved by RA in writing prior to wall construction. RA is not responsible for any future problems that resuit from

Na unauthorized changes 10 the RA Final Design. The contractor must be qualified to do this work with a mlnrmum of three years successful
experience and minimum instaflation square footage of 100,000 s.f.

e

%.

PART 2: MATERIALS & DESIGN PARAMETERS

2.01 Segmental Retaining Wall Linits

A. SRW Units shall be machine formed, Portland Cement concrete blocks specifically designed for retaining wall
applications. The SAW Unit currently approved for this project is:

Ancheor Diamond Pro

NOTE: Where Anchor specifications and reference documents conflict with these specifications the RA specifications
hold precedence.

CHIEF, DEVELOPMENT ENGINEERING DIVISION
CHIEF, DMISION OF LAND DEVELOPMENT

DIRECTOR

B. SRW Units shall be sound and free of cracks of other defects that would interfere with the propet placing of the
units or significantly impair the strength or permanence of the structure. Cracking or excessive chipping may be

PERMIT INFORMATION CHART

grounds {or rejection. Units showing cracks longer than 1/2 inch shall not be used within the wall, Units showing
chips visble at a dlstance of 30 feet from the wali shall not be used within the wail

C Concrele used to manufacture SAW Units shall have a minimum 28 days compressive strength of 3,000 PSland a
maximum moisture absorption rate, by weight, of 8% as determined in accordance with ASTM C 140. Compressive
strength test specimens shall conform 10 the saw-cul coupon provisions of Section 5.2.4 of ASTM C 140 with the

423 10T 2

-
.

LOT/PARCEL NO

following exception: Coupon shall be taken {rom the least dimension of the unit of 2 size and shape representing
the geomelry of the unit as a whole,

D. SRW Units molded dimensions shall not differ more than + 1/8 inch from that specified, except height which shall
be 1716 inch as measured in accordance with ASTM C 140,

2.02 Geosynthetic Reinforcement
A. Geosynthetic reinforcement shall consist of geogrids as indicated on the RA Final Design. No geogrd stbs!rtmnons
shali be permitted without the prior approval of RA (a partial redesign may be necessary if geogrids are
substituted). NOTE: itis always acceptable to substitute a higher strength geogrid {of the same manuiam.lrer) for
a lower strength geogrid.

2.03 Connectors

A. The Anchor block system does not have separate connectors (clips or pins). The rear lower fp (protm&es
downward) is the connector and alignment guide; therefore this rear lip must be in tact and structurally sound
{cannot be cracked, kbose or partially missing). The rear lip also determines the wall's batter (7.1%: 1° setback per
course).

2.04 Leveling Pad

A. Material for the leveling pad shall consist of compacted grave! or unreinforced concrete. Typical gravels used for this leveling pad
are #57, CR6, 21A, 2A modified, 28, RC6, RC57, etc. Lean un-reinforced concrete with a strength of 1,500 PSI may also be

SECTION/AREA: N/A

#31{ELECT. DIST: 2ND|GENSUS TRACT: N/A

.
.

used for the leveling pad.
2.05 Drainage Aggregate
A. Drainage aggregate shall be clean angular gravel (#57 or equivalent) with a size of 1/2 inch to 1 1/2 inches and less than 10%
fines (passing the #200 sieve). Rounded "pea gravel” type aggregate is not permissible since it does not have the necessary
frictional properties. Recycdled gravel may be used if it meets the above criteria.

2.06 Drainage Pipe

R-SA-8 [TAX MAP NO

+
.

A. The drainage colleclion pipe shall be a 4 inch perigrated or siotted PVC or ¢corrugated HDPE pipe.
2.07 Infill Soils: the reinforced geogrid zone
A. The soils used must meet or exceed the friction angle stated in the RA Final Design (in the Structural Notes, on the typical wall

section and on the struclural cross seclions). The reinforced material shall be frea of debris and organic material (i.e.- no plants,
roots, sod, top soil, trash, wood, etc.). The infill soils shall not consist of CH ({fat clay), MH (elastic siit) or OH/OL/PT (organic)

VATE (pick only ons) SEWERAGE
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soits. All soils used for wall infill must always meet the following requirements, regardiess of the friction angle: maximum liquid
limit of 40, maximum optimurn moisture of 20%, maximum of 65% passing the #200 sieve (minimum of 35% retained on the
#200 sieve} and minimum dry unit weight of 100 PCF (if fing soil). Soil moisture must be within £2%of optmum to obtain proper
compaction results (no exceptions).

ASHTON WOODS
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B. Rocks may be used as infil material as long as they have a maximum size of 4 inches and a mean diarheter of 2 inches.
Recycled concrete is permissible for infill excent with certain polyester geogrids in water applications. In the case of water
applications the geogrid manufacturer shall be consulied to see if the alkak in the recycled material will cause corrosive damage
to their geogrid.

R PUBLIC OR PRIVATE (pick only one) WATER
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C. Select grave! (classified by USCS as GP or GW) is normally an acceptable substitution in the event suitable soils (those meeting
RA’s and the site geotechnical engineer's requirements) are not readily available or if there are difficultiss due to frost or
moisture lsvsis. However, the unit weights of gravel can vary widely (clean grave! is typically 90-100 PCF and "crusher run” gravel
is typically 130-140 PCF} so RA must be notified so that revised sections can be run prior to making any substitutions. In some
cases clean grave! actually requires longer geogrid lengths because of its extremely light unit weight. '

ANDP

D. Asphalt tailings {blacktep millings) are only acceptabls for wall infill or the leveling pad if authorized in writing by the municipality
{county, lownship, etc.) andor regulatory authority since they may be a potential environmental hazard. These materials must also
meet the requirements for the backfill soils in the RA Final Design; therefore RA must be given a proctor test and gradation (sieve
analysis) for approval prior to wall construction.

COUNTY HEALTH OFF]

HOW.

E. For soils that have been treated wilh lime, only HDPE geogrids (such as Tensar) may be used. Polyester geogrids may only be
used with lime treated soils when authorized in writing by the geogrid manufacturer.

2.08 Retained Soils: the area beyond the infill soils and extending to a distance that is twice the wall's exposed height
A. These soils must meet or exceed the friction angle stated in the RA Final Design (shown in the Structural Notes, on the typical

wall section and on the structural ¢ross sections) and be virgin (natural undisturbed soils with blow ¢ounts 212) or suitable fill
{friction angle 2 the RA Final Design requirement) compacted 10 95% of a standard proctor (or 93% of a modified proctor) maximum dry density.
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B. Surface water or groundwater must not be permitted to dramlflow into the retained zone. This could cause hydmostatic pressure
to build against the wall structure, leading to failure. The exception is when the wall has besn designed as a "water application”
with free draining infill gravel or sand (GP, GW, SP or SW).

2.09 Foundation Soils: the solis under the wall's gravel leveling pad and the soils under the rienforced geogrid zone

A. The foundation soils (wall sub-grade) must meet or exceed the minimum allowable bearing capacity stated in the RA Final Design
{in the General Notes and on the typical wall secticn). The sub-grade must be virgin (natural undisturbed soils with blow counts
212 blows/foot) or suitable fill (friction angle = the RA Final Design requirement) compacted to 95% of a standard proctor
maximum dry density (or 93% of a modified proctor). If highly plastic soils (CH or MH) or organic soils (OH, OL or PT) are
encountered in the sub-grade they must be removed and replaced with suitable scils or gravel that is placed in controlled lifts
and compacted to 95% of a standard proctor maximum dry density. If the organic or plastic soils extend so desp that they
cannot be totally removed, they shall be undercut a minimum of 4' {or as directed by the site geotechnical engineer) and
replaced with suitable soils or gravel. It must be emphasized that the wall's sub-grade is not only the soils under the leveling
pad, but also includes all soils under the entire reinforced geogrid zone. Therefore, the foundation soils extend from 6' in front of
the base block tothe back of the reinforced geogrid zone (back edge of the lowest geogrid layar).

2.10 Soil Investigation

A. RA recommends that every retaining wall dosign be preceded by an in-situ $oil investigation with borings spaced 100’ on center
under the wall face and at the back of the proposed reinforced geogrid zone by a licensed gectechnical engineer. However, if
the owner and/or wall installer elects not to have an investigation conducted, RA may assume soil design parameters based on:
published data by the Soil Conservation Service (soil maps), a verbal description by the owner and/or wall installer or by RA's
previous experiences in certain geographic areas. It must be understood that the owner and/or wall installer bears full respon-
sibility to the election not to have a soil investigation performed,

2.11 Site History & Information

A. Many factors other than sol information affect the performance and design of the retaining wall, RA relies on information provided
by the owner and/or wall installer when designing a retaining wall. RA bears no responsibility if the owner and/or wall installer
omit critical information required 10 properly design the wall. Information critical to wall design from the site consists of:
topographic fealures (such as slopas), soil types, utililies, storm water management, structures (including buildings, other existing
or proposed walls, swimming pools, elc.), site geclogical phenomenon, groundwater, loads within the wall's zone of influence (such
as driveways, other walls, palios, roadways, sidewalks, elc.) and any other readily known site factors that could potentially impact
the RA Final Design.

2.12 Civil Plans

A. Thase designs are supplemental to the approved land development plans (civil plans). All erosion and sediment controls must be
followed in accordance with the approved land deverlopment plans (civil plans).

PART 3: CONSTRUCTION
3.01 Inspection

A. RA considers all retaining walls to be critical struclures, meaning most walls require a considerable financial investment by the
owner and failure of a wall will negatively impact a property both financially and from a public safety perspective. The-owner or
ownar's representative is responsible for verifying that the wall installer mests all of the requirements of the RA Final Dssign
(as stated in these specifications and the project's Structural Notes). This includes all submittals for materials and design, qualifi-
cations and proper installation of the wall system. All walls with an exposed height of 4 feet or greater, or those which require
a buikiing permit, must have the construction monitored and the completed wall certified by a licensed gsotechnical/structural
engineer registered in the jurisdiction of the project. Additionally, after the wall has been completed it is hrghly recommended that
it be surveyed to establish the wall's current horizontal and vertical alignment.

B. The wall installer's field construction supervisor shall have demonstrated experiencs and be qualified to direct all work al the
site.

C. RA provides construction review on some relaining wall projects. RA verifies general compliance with the RA Finat Design,
however, it is the wall installer's ultimate rasponsibility to construct the structure properly in accordance with the RA Final
Design. RA's liability is limited to the amount of our fees for the scope of work provided for the wall des-gns ang construction
oversight.

3.02 Excavation

A. The wall installer shali excavate to the lines and grades shown on the RA Final Design and the project’s ¢ivil plans. The wall
installer shall take precautions to minimize over-gxcavation. Qver-excavated areas shall be filled with compacted soils (friction
angle 2 RA design parameters) or gravel (soils or gravel must be compacted to 95% of a standard proctor) as directed by the
site geotechnical engineer,

B. The wall installer shall verify the location of existing structures and utilities prior to excavation. The wall installer shall ensure
that all surrounding structures are protected from the effects of wall excavation. Excavation support (shoring), if required, is
the responsibility of the general contractor and/or site contractor. Afl excavation must be conducted in accordance with OSHA
(federal) and stale safely regulations. Al work to construct the wall must be In accordance with 20CFR1926 sub-part P (OSHA
Excavation Safsty Requirements).

3.03 Foundation Preparation -

A. Following excavation, the foundation soils {the soifs under the wall's gravel lsveling pad and the soils under the wall's reinforced
geogrid zone) shall be examined by the site geotechnical engineer 1o assure that the actual foundation soil strength meets or
exceeds the minimum allowable bearing capacity in the RA Final Design (stated in the Structural Notes and shown on the typical
wall section). Soils that do not meet the required strength shall be removed and replaced with approved select structural fill or
gravel and be compacted to 85% of a standard proctor (or 93% of a modified proctor) maximum dry density for the full depth.

B. In cases of poor bearing capacity, deep fill scils, or when groundwater is encountered it may not be possible or practical to
undercut to suitable soils. As an alternative, gravel, geogrid reinforcing (or a combination of both) or an reinforced concrete
footing (may be steet reinforced if required) may be ulilized to meet the required soil bearing capacity. RA can provide a
supplemental sub-grade design for an additional fee (it is not within RA's original scope of work for this project). However, itis
the site geotechnical engineers ultimate responsibility {0 ensure that the sub-grade meets or exceeds thal specified by RA for
this project (stated in the RA Final Design). The site gectechnical engineer must add a minimum factor of safety of 2.0 to the
RA specified capacily (i.e. if RA requires 2,500 PSF the actual fieki ultimate bearing capacity must meet or exceed 5,000 PSF).

C. If competent rock (blow counts 250 blows/inch) is encountered in the sub-grade, or if the wall needs to span a concrete
siructure, the embedment may need to be reduced. RA must be consulted for an alternate embedment design (pinning to rock
or the structure is typically an opfion). .

3.04 Leveling Pad Construction

A. The leveling pad shall be placed so that its lop elevation is the same as the bottom of block ("BB") elevation on the RA Final
Design profie drawing. It shall have a minimum thickness of 6 inches and a minimum width of 2 feet (for 12° wide blocks). The
leveling pad shoukd, at a minimum, extend laterally at least a distance of 6 inches from the toe and heel of the lower most SRW
Unit, The leveling pad must have a minimum width of 30 inch for 18 inch wide blocks and a minimum width of 36 inch for 21.5
inch wide blocks.

8. The leveling pad material shall be compacted to 95% of a standard proctor maximum dry density with a vibratory plate
compactor to provide a firm level-bearing surface on which to place the first course of SRW Units. A thin layer (not 1o excead
1/2 inch) of well-graded sand or stone dust may be used 10 smooth the top of the leveling pad.

3.05 SRW Unit Installation

A. Embedment shall be a minimum of 1 inch buried for every 1 foot of exposed wall height with ons block minimum when the front
slope is 4H:1V or greater (more level). Walls constructed on 3H:1V front slopes or less (more sieep) require additional buried
blocks. See the profile drawing in the RA Final Dasign for the exact amount of embedment (the amount of buried block can be
determined at gach wall station by subtracting the "BB" elavations from the “"GR" i.e. grade elevations). The wall’s toe {front of wall
atbase course) must be backfilled up to the proposed civil plan elevations with 95% compacled approved sub-soils no later than
atter the second course above the final grade is placed (wo courses exposed). The wall's foundation shall not be left exposed/open
for more than two to five days during clear weather, however it must be backfilled and compacted (in accordance with the RA
Final Design) prior to a rain event. Clean gravel may not be used to fill against the buried blocks. They must be *locked in® with
suitable sub-soils or modified gravel. )

B. AII SRW Units shall be installed at the proper elevation and orientation as shown on the RA Final Design profile drawing and in -
. conjunction with the project's civil plans. The SRW Units shall be installed in general accordance with the manufacturer's
recommendations (RA's Final Design shall govern in any confiict between the two requirements).

C. The first course of SRW Units shall be placed on the leveling pad. The units shall be leveled side-to-side, front-to-rear and with
adjacent units, and aligned to ensure intimate contact with the leveling pad. The first course is the most important for accurate
and acceplable resufts. Alignment may be done by means of a string ling or an offset from the base line to the backs of the
tilocks, SRW units shall have a minimum 4 inch overap of units on each successive course 0 that the wall is mlerlocked and
continuous. No horizontal gaps greater than 1/4 inch between the faces of adjacent units are permitted.

0. Becauss the wall has a setback, its batter must be predetermined during the stake out process by the civil engineer/surveyor
and wall installer. if there are critical dimensions that must be met on the high side of the wall then the base (at the toe)
will need to be moved forward to compensate.

E. Lay out of curves and comers shall be installed in accordance with the civil ptans and the RA Final Design. Gonstruction
techniquas for curves and corners shall be in accordance with the SRW manufacturer's instaliation guidelines. In general, all
tangent angles shown on the civil drawings should be changed into radii (inside and outside curves) to enhance the wall's strength
and appearance. Continuous vertical joints are not permitted. Inside and outside 80° corners may be constructed without
compromising the wall's integrity if they are properly built. Inside comers should be constructed so that the SRW Units interlock
and overlap (according to the manufacturer's recommendations) and outside corners should incorporate special corner blocks when
possible. if special outside corner blocks are not available from the block manufacturer for this project then the manufacturer's
guidelines for buikiing structural cutside corners shall be followed. Qutside corners must be built so that the blocks imerock and

- overtap. If gluing is necessary (when there is not a positive connection from ¢lips, lips, lugs, pins, etc.) only industrial grade
adhesives or sealants designed for concrate-to-concrete applications may be used (adhesives designed for plastic or wood
applications are not acceptable).

F. Clean all excess debris from the tops of the SRW Units and install the next course,
G. Repeat procedures to the extent of wall height.

H. A #2°construction tolerance is permitted horizontally for wall batter (block setback). In no case shall a wall go beyond vertical
(have a negative batter}. Some block systems have an optional near vertical batter (typically 0.59. If the wall is to be built with
a near vertical batter, the base course should be laid so that it is tilted back & minimum of 1/4 inch to compensate for ’
movement that will likely occur from compaction equipment and from the geogrid losing its slack. Walls shall be built level from .
left to right (not with grade), howe ver a +1.5 inch tolerance over a 10 foot distance is pemnitted vertically (as checked from left
to right along the wall).
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3.06 Geogrid Reinforcement Placement

A. All geogrid reinforcement shall be installed at the proper elevation, length (measured from the face of block) and strength as
shown 6n the profile drawing and structural cross section(s) in the RA Final Design. Panial geogrid coverage is not acceptable:
no gaps shall be present between geogrid layers. 100% coverage is required, however it is not necessary to overlap the geogrid
pieces (overlapping the geogrid may be detrimental since it will likely cause a "bump” in the wall). The geogrid shall be laid
horizontally on the compagcted intill soil and on top of the concrete SRW Units. The geogrid must be embedded into the SRW Units
to the face. The wall installer shall verify that the orientation of the geogrid is in accordance with the geogrid manutacturers
recommendations. The highest strangth direction of the geogrid must be pempendicutar to the wall face (the geogrid must not be
laid paraflel to the wall-cannot be rolled out with the wall). The geogrid must be level {cannot be going "down hili" or "up hill").

B. Geogiid reinforcement [ayers shall be one continuous piece for their entire embedment tength. Overlapping of the geogrid in the
design strength direction (perpendicular to the wall tace) is not permitted.

C. Tracked construction equipment shall not be operated directly on the geogrid. A minimum of 6 inches of backiill is required prior
to operalion of tracked vehicles over the geogrid. Turning should be kept to a minimum. Rubber-tired equipment may pass over
the geogrid reinforcement at slow speeds (less than 5 MPH).

D. The geogrid shall be in tension and free of wrinkles prior to placement of the infill scil. Nominal tension shall be applied to the
geogrid and secured in place with staples, stakes or by hand until it is covered by 6 inches of infill scil.

E. For inside & outside corners and inskle & outside curves thé geogrid shall be placed according to the manutacturer's instructions
to provide total geogrnd coverags. On outside corners the geogrid should be shifted up or down one course and altemated so that
the geogrid comes into the reinforced geogrid zene from both legs of the 902 angle. Geogrid layers should never be placed on
top of one another: there must be a minimum of 3 inches of compacted infill soil between geogrid layers.

F. RA must be nofified if the geogrid cannot be placed to its full design length. This is fypically caused by restrictions on the site
such as rock being encountered, property fine restraints or unsafe excavation (embankment t00 steep). In some cases the geogrid
can be shortened {y using gravel infill, if the retained soils are competent rock, if the site retained soils exceed the RA Final
Design requirements, ete.). Howaver, the geogrid length may never be less than .6 (60%) of the lotal wall height (exposed height
plus embedment}. In the absence of all lateral loads (only when the retained zone is all competent rock with blow counts 250 or
when there is a full depth struclure removing all pressure) the geogrid can naver be less than 5 (50%%) of the exposed wall
height to maintain facial stability.

3.07 Wall Drainage

A. Drainage aggregate (clean gravel such as #57 or approved equivalent) shall be installed behind the entire wall face from the first
course below grade to one course from the top of the wall. The drainage grave! shall be placed to a minimum thickness of 12
inches behind the SRW Units. Drainage gravel shall also fill all voids between and within (if hollow) the SRW Units. SRW Units must
be filled with drainage aggregate in one course lifts (SRW Units may not be stacked in two or three course lifts and then have
the gravel dumped in from the top through multiple courses). An impermeable clay layer (CL, GC or SC) shall be placed on top
of the 12" drainage layer. If clayey soils are not readily available, a layer of filter fabric {(Mirafi 140N or equivalent) shall be
placed on top of the gravel (below the topsoil) to prevent the downward migration of fines.

B. A continuous drainpipe is mandatory and shall'be venled to daylight. The continuous drainpipe may run {o the
end(s) of the wall or to a central low point of the wall. Or, the continuous drainpipe may be vented through the wall face at
maximum intervals of 40 feet on center (no more than 6 inches above finished grade). The pipe must maintain gravity flow of
water outside the reinforced geogrid zone. Water must drain to an outlet and have positive fiow. If a pipe is run below grade, it
shall daylight into a stomm sewer manhole or along a slope at an elevation lower than the lowest point of the pipe within the
drainage aggregate. When drainpipes are dayiighted at the end(s) of a wall they must be visible and unobstructed. The drainpipes
should be checked by the owner on a regular basis to ensure that they remain open {not blocked, filled in, grown over, pinched).

C. Rear drainpipes are required in the following situations: when groundwater can rise and approach within 1 foot of the wall’s sub-
grade and for walls that have an exposed height of 10.0' or greater in "cut” situations {since the potential exists for water to
enter the interface between the reinforced geogrid 2one and the retained zone). This rear drainpipe shall be surounded by a
minimum of 12 inches (6 inches on each side) of clean graval (#57 or equivalent) and surrounded with filter fabric to prevent
the migration of fines. The rear drainpipe must vent to daylight or be directed to a storm sewer manhole {(see instructions tor
front drainpipe in section 3.078 above). .

D. A chimney drain {a second 12 inch layer of drainage aggregate comprising the rear 1 foot of the reinforced geogrid zone or
directly behind the reinforced geogrid Zone) or composile blanket (Mirafi MCF-1212 or approved equivalent) must be installed when
groundwater is present or likely (to an elevation that is a minimum of 1 foot above predicted levels as given by the sdegeotech-
nical engineer), when stated in the RA Final Design or when required by the site geotechnical engineer.

E. All drainage zone aggregate shall be compacted with a vibratory plate compactor (minimum of three passes).

3.08 Backfill Placement

A. The infill soils shall be placed as shown in the RA Final Dasign in the maximum compacted lift thickness of 8 inches and shall be
compacted to a minimum of 95% of a standard proctor (or 93% of a modified proctor) maximum dry density (ASTM D 698} ata -
moisture content within 2% of optimum. The backfill shall be placed and spread in such a manner as to eliminate wiinkles or
movement of the geogrid and the SRW units. Compaction testing shall be done with a minimum of one compaction test per lift per
2,500 sqft, but not tewer than two tests per lif for any lift. Approved compaction tests are the Nuclear Density Gauge or Sand cone.

B. Only a vibratory plate or small-scale vibratory smooth drum compactor equipment shall be allowed within 3 feet of the front of
the wall face. Compagtion within the 3 feet behind the wall face shall be achieved by at leastthree (3) passes of the lightweight
mechanical plate compactor or roller. Heavy equipment (such as track hoes, ride on rollers, pans, ete.) must be kept back a
minimum of 3 feet from the rear of the wall,

C. At the end of each day's operation, the wall inslaller shall siope the last level of backfill away from the wall facing to direct water
runoff away from the wall face and preferably covered with plastic sheets.

D. At completion of wall construction if final grading, paving, landscaping and/or storm drainage installation adjacent to the wall is
not placed immediately after wall completion, temporary grading shall be provided to ensure that water runoff is not allowed to
collect or pond behind the wall until final construction adjacent to the wall is completed.

E. Fifter fabric (Mirafi 140N or equivalent) is required as shown on the details/sections and when the infill soil is classified as poorly
graded sand {SP) or well graded sand (SW) since these soils are non-cohesive and could potsntially stough, clogging the gravel
drainage layer. Filter fabric is optional between the 12 inch gravel drainage layer and the compacted infili soil if the bacdilisoils are
clayey (CL or SC), gravelly (GC, GM, GP or GW) or silty (ML or SM).

3.09 SRW Caps

A. SRW caps shall be properly aligned and glued (for safety reasons) to the underlying SRW Units with a flexible high-strength
concrete adhesive or sealant designed for "concrete to concrete™ applications (not for plastic or wood). Rigid adhesive or mortar
is not acceptable.

3.10 Wall Geometry

A. It is acceptable to modify the wall's configuration (angles to curves, comers to curves, etc.) from the civil plan layout as long as
the RA design height is not exceeded and the toads do not increase (slopes do not get steeper, surcharges do not get greater,
etc.). There may be ditferences between the civil plan dimensions and the RA Final Design wall length. This is duse to differsnces in
measuring techniques and/or due to copying and scaling of plans. Also, as a conseivative measure, RA measures the longest
dimension and rounds up. When there is a conflict, the civil plans govem for wall stakeout.

B. Some projects, such as “design build®, will require the wall installer to change the wall length and height as needed to meet the
field conditions (since there may not be a specific grading plan). This is acceptable, but the wall height in the RA Final Design
must not be exceaded. If the wall must be built 10 a height that exceeds the design, RA must be notifled and a revised (1aller)
cross section provided prior to wall construction.

-

3.11 Water Applications

A. When walls are installed in water applications (such as storm water ponds, streams, bulkheads, areas adjacent 1o flood plains, etc.) .
all tree-draining gravel or sand (classified by USCS as GP, GW, SP or SW) must be used as infill up to 1 foot above the 100
year flood elevation, the high water level or the top of bem/spiliway. This grave! or sand must be free draining and have less
than 10% fines. Filter fabric (Mirafi 140N or approved equivalent) must go in front of the buried block, under the leveling pad,
under the reintorced geogrid zone, behind the reinforced geogrid zone (vertically up to the extent of the grave or sand infill) and
on top of the gravel or sand infill (horizontally). This is required 1o prevent the migration of fines into the gravel or sand infill. Rip
rap is required in front of the bottom three courses on walls installed near tidal waters or waters subject o wave action. Rip rap
is also required when indicated on the civil plans and where pipes with active water flow exit through the wall (o prevent scour).
The scope of work for RA on this project does not include a scour analysis (walls that have interface with flowing water must have
a scour analysis performed to prevent undermining of the sub-grade). Contact RA if a scour analysis is needed,

B. Walls installed in ponds that hold water for extended periods of time may require special precautions. if the foundation soils (sub-
grade) are not free-draining (classified by USCS as GP, GW, SP or SW) the following shall be done to prevent the wall's sub-grade
from being compromised: an 8 impermeable clay layer (soils classified by USCS as CL, GC or SC) must be placed as the final " of
soils (in front of the first block below grade). The clay layer shall extend forward from the base of the wall a minimum of 20'
taterally inlo the pond. This will ensure that any water seepage does not intersect a 45° slope (1H:1V) downward from the front
edge of the wall's leveling pad.

3.12 Responsibilities of the Site Geotechnical Engineer {construction oversight)

A. The site geotechnical engineer's responsibilities include, but are not limited 1o, veritying the following: sub-grade bearing capacity
{(must meet or exceed that stated in the RA Final Design); soil friction angles (foundation, infill and retained); soil compaction
(295% of a standard proctor or 293% of a modified proctor maximum dry density); geogrid type (manufacturer and strength),
length, coverage, orientation and elevation; placement of drainage aggregate (12° minimum}; placement and proper flow of
drainpipes; wall geometry (wall must not exceed height of RA Final Dasign); site geometry (slopes and surcharges must be equal
1o or less than the RA Final Design and the civil plans); construction techniques (must be in accordance with previously stated
procedures); water managemsnt (placement of swales, clay layers/geomembranes, flow of surface water o inlets, etc.), presence
of groundwater under and behind the walls (retalned zone) and all other activity that may impact the wall's integrity. RA must be
notified if actual field conditions differ from the Final Design parameters and/for if there are activilies on site that are notin
accordance with thase Specifications.

B. Field changes to the RA Final Design must be approved by RA in writing. Reques(s) for design changes/field modifications must be
made to RA in writing prior to RA issuing a written response. All correspondence must be documanted with formal written response.
These additional services are not included in RA's original scope of work and design fee. Therefore, a contract modification/change
order must be signed by RA and the client prior to these additional services being provided.

SPECIFICATIONS
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3.13 Rails, Fences & Cther Structures

A. RA recommends installation of safety fence or railing for walls with exposed height 30" or taller {varies by local junsdiction).
Typical non-load bearing fence/rail post foundation details has been provided (see sheet 8) for the wall installer. This should
be co-ordinated with the fence/rail installer.

B. As a gensral guidance, all post foundations, including guard rails subject to vehicular impact'musl be kept back & minimum of
3 feet from the face of the wall to prevent any loading on the wall.

3.14 Storm Structures & Utilities

A. Reinforced Concrete Pipes (RCP) may pass through the leveling pad or wall structure without additional means of support (it
must be veritied from the pipe manufacturar that the pipe can withstand a load equal to or greater than that exerted by the
wall-as stated in the RA Final Design Structural Notes under "Bearing Capacity”). The SRW units may be cut to fit around the pipe
. and the voids filled with non-shrink grout or type "M" mortar. A concrete collar may be cast around the structure if desired for
ease of construction and aesthelic considerations. When a collar is cast, the top of the collar must line up with an even block
course to maintain proper alignment, neat workmansh:p and to sliminate horizontal cutting of blocks. See structural notes for
specific design requirements.

B. The wall may not bear on plastic or steel pipes (such as ADS, CMP, HDPE, PVC, SLCPP, ete.) or utilitios (such as electric, gas,
- phone lines, sewar or water lines, etc.). Grade beams or lintels must be used 1o bridge these non-load bearing structures. If a
specific grade beam or lintel is not specified in the RA Final Design, RA shall be consulted to detemmine the size, strength and
reinfor¢ing of the grade beam or lintel. If these non-load bearing pipes or utilities are located at minimum of 42 inches below
the wall's leveling pad then a grade beam or lintel is not necessary.

C. Concroete stom structures may be located behind a wall and be within the reinforced geogrid zone as dictated by the project's
civil drawings. If the structure(s) cannot be moved out of the reinforced geogrid zone and the geogrid cannot be installed to its
full design length the following shall apply. On smal! structures (such as collection boxes, concrete pipes lass than 18inches,
inlets, manholes, ele.) it is acceptable to shorten the geogrid from the design fength and meet the structure. The area between
the wall and structure where the geogrid has been shortened must be filled with gravel (#57 or equivalent) and not soils. The
gravel must be placed in maximum loose lifts of 8" and be compacted with a minimum of three passes by a vibratory plate
compactor. For tall narrow structures the geogrid should be "looped™ around the structures for additional lateral support. On large
structures and in cases where pipes parallel the wall for long distances, RA shall be consufted to determine the impact on the
wall before allowing this to be done. Where the geogrid is shortened an extra layer of geogrid is required immediately above
and below the structure. See structural details and notes for further guidance.

D. The wall's integrity may be compromised if pipes or structures burst or develop leaks and allow water or fluids 10 salurate the
reinforced geogrid zone. RA is not responsible for wall failure that results from pipes or structures that burst or leak and aliow
water or fluids 10 saturate the reintorced geogrid zone. To prevent damage to the wall structure a bed of clean gravel shallbe
placed under all pipes (minimum of 6" deep), shail exterxd up to the "spring line” (haif way up) and connect to the front
drainage layer (see detail(s) on previous shests). Positive flow of the gravel must be maintained away from the wall structure.

3.15 Conslruction Adjacent to Completed Wall

A. The owner or owner's representative is responsible for ensuring that construction adjacent to the wall by others does not disturb
the wall or place temporary construction loads on the wall that exceed design loads, including loads such as water pressure,
temporary grades, or equipment loading. Heavy paving or grading equipment shall be kept & minimurn of three teet behind the
back of the wall face. Equipment with wheel loads in excess of 150 PSF live load shall not be operated with 10 feet of the face
of the retaining wall during construction adjacent to the wall. Care should be taken by the general contractor or owner to ensure
water runoff is directed away from the wall structure until final grading and surface drainage collection systems are completed.

B. Care must be taken when installing appuntenances (such as generators, translormers, etc.) or utilities above or behind the wall
(within the reinforced geogrid zong). The compaction integrity of the reinforced geogrid zone must be maintained, both below and
beside {around) the appurtenance or utility. Neglecting to do so may ¢cause hydrostatic pressure and wall failure,

3.16 Storm Water Management & Slopes

A. The segmental retaining wall is nol a storm water managemsnt structure. The wall can accommodate the rainfall above the rein-
forced geogrid zone but not the watershed {including the retained zone). Theretore it is absolutely essential that surface waler be
prevented from entering (and ultimately saturating) and ponding above the reinforced geogrid zone. This is usually accomplished by
the site engineer (owner's civil engineer) grading the surface behind the wall 1o direct surface water to swales that divert the water
around the wall ends, to inlets or over the top of the wall (shest flow or through scuppers). If water is direcled 1o the wall (such
as applications with back slopes), the top 8 inches 'of compacted fill over the reinforced geogrid zone must be impermeable soils
(CL, GG or SC} or low impermeable soils (classified by USCS as ML with LL 225, Pl between 4 and 22, 280% passing the #200
sieve and s20% retained on the #200 sieve). If clayey soils are not readily available an underlying geomembrane {geosynthetic liner)
may also be used. This ggomembrane shall be a composite structure (Mirafi MCF-1212, Mirafi NicoTarp 100 or approved equivalent)
and should be laid under the swale or over top of the part of geogrid zone that is prone to ponding.

B. The site geotechnical engineer is responsible for varifying the stabitity of siopes and management of sub-grade groundwater issues
on the project. RA's scope includes only the wall design, not the evaluation of back slopes {(above walls), front slopés (at the base
of walls) or resolving groundwater issues. RA performs global stability analyses on walls that rest on major (4:1 or steeper) front
slopes, howsver only the wall is analyzed, not the actual slopes above or below the wall. It is the responsibility of the site gectech-
nical engineer 10 determine if the site $0ils are able o sustain the proposed grades. If not, they shall determine and specify the

- gdditional reinforcement that is necessary 10 provide the proper slope stability and prevent erosion.

C. The genaral contractor, owner, site contractor and/or wall installer must provide for proper wall drainage to prevent the buildup of
hydrostatic pressures over the service life of the structure. In the event additional water is infroduced into the general wall area,
aither above or below grade, the RA Final Design will be invalid (the exception is "water applications” where free-draining gravel or
sand is used for infill and it is wrapped in filter fabric with the design intent for the wall to be interacting with water).

D. Drains (such as downspouts, roof drains, sump pumps, etc.) for other structures (such as buildings, houses, other walls, etc.)
must pass through the wall (solid pipe- not perforated or slotted). They cannot be connected to the wall's drainage system or
discharge into the wall's reinforced geogrid zone. _

3.17 Parking Lots & Roadways

A. If a paved parking lol or roadway is proposed above the wall it must be properly maintained and have proper suface water
managsment. Typically curbing is installed to catch and divert the surface water runoft to intets or ponds. All joints between the
asphalt and the curbing must be sealed to prevent water from seeping into the walls reinforced geogrid zone. The owner must
regulardy (semi-annually) inspect the pavement for cracks and repair them immediately if discovered. if cracks remain open they
could allow surface water runoff or melting snow to saturate the wall's reinforced geogrid zone or retained zone which can lead
1o wall failure.

B. RA makes an effort to keep the topmost layer of geogrid two or three courses down from the top of the wall when there is
pavement above. This is done so that the geogrid is propery embedded in sub-scils and not lying on top (since there is the
depth of the granular sub-base material and the pavement depth to account for). Also, in many cases, RA designs the wall with
the "TW" elevation high enough so that the back of the curb is covered (normally required by the civil engineer and required for

- support of the curbing). Theretore, the top layer of geogrid in some cases must be cut during pavement and/or curb instaliation
(especially when a wall steps continuously on {op). It is acceptable to cut the topmost layer of geogrid only if it is at the same
elevation as the pavement or curbing (since in this case the wall is not absorbing a lateral |oad- only holding back "dead space” -
between the pavement or curbing and itself). Howaver, the second layer of geogrid down from the top must never be cut.

-G. If snow is plowed/pushed and stored above a wall its load can not exceed a height of 5. If there are definite plans {or storage
of accumulated snow before the wall is built, RA, upon request, can design the wall to accommodate more than &' of snow
(additional geogrid will be required). Snow melt must not be allowad to saturate the wall's reinforced geogrid zone.

3.18 Landscaping

A. The walls on this project were dasigned ONLY for grass seeding and no other plaats. If some other plantings are planned, RA
must review the landscaping plan and design a water management system to protect the walls. No plants are allowed on top of
the walls without RA's permission.

3.19 Maintenance

A. All walls on this project must be inspected by & qualified geolechnical engineer licensed in the state of construction {or his or her
designated representative) quartery for walls equal to and over 15" in exposed height and semi-annualy for walls & and over and
under 15 in exposed height. Digital photographs should also be taken at the time of inspection. '

3.20 Post Construction Responsibilities

A. Retaining walls are a substantial financiat investment. Therefore it is in the owner's best interest that a wall maintenance budget
be establishad within the overall property management budget to monitor and provide preventative maintenance. Retaining wall
maintenance, at a minimum, should consist of: checking drainage, inspecting for settling and surveying to verify alignment and
batter. This senvice should be by qualified personne! under the supervision of a licensed geotechnical/structural engineer. RA can
provide this service for an additional fee.

B. RA SHOULD BE NCTIFIED AS SOON AS REASONABLY POSSIBLE IF THE RETAINING WALL EXHIBITS CONDITIONS CONTRARY TO THE RA

FINAL DESIGN SO THAT RA MAY BE CONSULTED TO PROTECT THE OWNER'S INVESTMENT.
Part 4: Safety
4.0 Site Safetly

A. Site Safety is the sole responsibility of the contractor(s) (GC, all subcontractors including segmental wall installer) on-site in
strict accordance with all state and federal safety regulations.

END OF SECTION Revised 12-07-07

The information contained herein is proprietary and is the sole property of

is only intended for use on this project. Reuse of these drawings, sketches, and
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design computations in any manner is strictly prohibited without written approval |

from RA. Any other use is subject to penalty of law.©

ANCHOR DIAMOND PRO RETAINING WALL DESIGNS

ASHTON WOODS

FALLS RUN ROAD, ELLICOTT CITY, MD 21043-7260
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