Buzz Westfall

Soinf Louis

COUNTY

Garry W. Earls, PE.,

County Executive Director of Public Works

PUBLIC WORKS

April 23, 2000

Attn: Donna Langenbacher
Anchor Wall Systems

960 Freeburg Ave.
Belleville, lllinois 62220

Mr. David Burdick
URS Corporation

2810 South Grand Blvd.
St. Louis, MO 63118

Re:

Masterplan Approval (Preliminary Permit Application Number 70030-01)
Diamond Pro Retaining Walls Masterplans For Anchor Wall Sysytems

Dear Donna:

I am pleased to inform you that the plans submitted for review of the Diamond Pro retaining walls with
Mirafi and Huesker geogrids are approved and the new master plan numbers are as follows:

Single tier / no surcharge/ level backfill 707-01-12
Single tier / 120 PSF surcharge/ level backfill 707-01-13
Single tier / no surcharge / sloped backfill 707-01-14
Two tier / no surcharge / level backfill 707-01-15

Please inform your customers of the following procedures that they need to follow when applying fora
. retaining wall permit with St. Louis County:

Submit completed permit application form that includes the master plan number.

Submit four (4) copies of site plans showing the location and length of the wall, drawn to scale.
Top of wall elevations and bottom of wall elevations must be provided on the site plans.
Dimension wall distance to any structures, parking lots. and property lines.

Submit four (4) copies of plan view of the wall.

Submit four (4) copies of the front elevation views of the wall with dimensions.

Submit four (4) copies of cross-section detail of the wall. The detail must show leveling pads
dimension, wall height, geogrid type and placements, drainage materials, and slope of backfill.
Wall configuration and reinforcements must match the master plan in order for this office to issue
a retaining wall permit.

Be aware that the wall(s) may be tiered only if the face to face horizontal separating dimension is
greater than 2x the height of the wall.

If you have any questions regarding this letter, please feel free to call me. I would be more than happy to
guide you through our permit process.

Sincerely,
7 Leo G. Schwartz. Jr. ‘

41 South Centrail Avenue + Saint Louls, MO 63105 « PH 314/615-5184 « FAX 314/815-7085 « TTY 314/615-3748
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APPL ICATION

The Anchor Diamond Pro Retaining Watll system is o reinforced soil structure combining on oarchitecturally attroctive concrete facing
block with geogrid reinforcement. The geogrid reinforcement interlocks with the Anchor Diamond Pro block units ond fill soil 10 create o
stoble Qravity retaining wall. Design of these reinforced soll structures uses well established guidelines that are reodily ovaoiltable. The
foltowing specificotions and details provide a design to incorporate geogrid reinforcement into the soil for the purposes of constructing
retaining walls. Consult Diamond Midwest for additional details regarding design. appearance. and aesthetic considerations.

STANDARD DESIGN PROCEDURE

The following design tables established for the construction of soil reinforced walls ore based upon generotiy accepted soil
paragmeters in the St. Louis County. Missouri orea. An engineer shall review the site conditions and the soil present at the proposed
location of the soil reinforced walis 10 determine if the gctuol conditions motch the assumed parameters. All soil parameters assumed in
the design of the following tables are wel!l drained. long term strength conditions. High plostic siits and clays should be avoided without
specific design modificotion recommendations from an engineer. Frost heave ond settlement need to be addressed if warranted by conditions.
Consult an engineer if the walls are constontly in contact with water. l.e. near or ot rivers. lokes and ponds.

Four typical geometric coses were selected for these tables. The first case is a typical retoining wall with horizontal backfiltl., the
second cose is with a 120 PSF Surchorge. the third case is o 3:1 sloping bockfill. and the fourth case is o tiered wall.

Giobal stability hos not been checked. The following is o summary of the design parameters used and the minimum foctors of sofety which
the tables ore bosed on.

SOIL PROPERTIES: | MINIMUM FACTORS OF SAFETY (CALCULATED)

friction Angle Unit Weight Cohesion Reinforcement Pullout = 1.5
(degrees) (i1bs./cf) {Ibs./sf)

Reinforcement Rupture = 1.5
wall Fitl 28 120 0

External Stiding = 1.5
Retaoinede Backfill 28 120 0

Overturning = 2.0
Foundation Soil 28 120 0

Overall for Unknowns = 1.5

Bearing Copacity = 2000 psf

Friction Angle - degrees
Unit weight - I1bs. per cf -
Cohesion - Ibs. per sf

BUILDING PRODUCTS CORPORATION APP l._ I C AT I DN
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PART
1.00
A,

1.02
A,

1.04
A,

Section 02276
ANCHOR D1AMOND RETAINING WALL SYSTEM

1 GENERAL
SUMMARY

Section Includes

1. wWork includes furnishing ond instolling concrete segmentat retoining wol!
uniis to the 1ines and grades designated on the construction drawings ond
as specified herein. :

Reicted Sections

1. Section - Geos¥nfhoflc Wati Reinforcement

2. Section - Bock¥fill

3. Section ~ Drainage Fitl

4. Section - Landscoping Turf

5. Section - Droin Tile

REFERENCES

Americon Sociaety of Testing and Materials

. ASTM C1372~37% Stondord Specification for Segmental Retaining Wall Units.

2. ASTM C 1262-95: Standard Test Method for Evoluoting the Freeze-Thaw
8”??"' LIty of Monufactured Concrete Masonry Units ond Reloted Concrete
nits.

3. ASTM €698-911 Standard Test Methods for Molisture-Density Relations of
Soils and Soil-agqregate Mixtures Using 5.5-ib Rammer ond 12-in. Orop
{Stondord Proctor ).

4. ASTM D1557-91: Stondard Test Methods for Moisture-Density Relations of
Soils and Sol|-Aq?reqme Mixtures Using 10-ib Rommer and 18-in. Drop
iModified Proctor ).

§. ASTM D448-863 Stondard Clossificotion for Sizes of Aggregate for Road and
Bridge Construction.

6. ASTM C 140-96: Stondard Test Methods of Sanpling ond Testing Concrete
Masonry Units.

T. ASTM D 2922-91:¢ Standard Test Method for Densltg of Soll and Solli-
Ag?regota In Place by Nucleor Methods (Shallow Depth).

B. ASTM 1556-90: Standard Test Method for Density of Soil

Sond Cone Method. .

9. ASTM D 2488 Stondord Practice for Description and ldentification of Soils,
Visuol~Monual Procedure (USCSI Unifled Soil Ciossification Systeml.

SUBMITTALS

Submi + in occordonce with Sectlion 01300:

1. Monufacturer's ||terature: Moteriols description

2. Shop drowings: Retaining woll s¥a"m deslign. Including wall heights,
geosynthetic rainforcement layout and drainage provisions. The shop
drovings shol! be signed by o reQisterad professional engineer |icensed
in the state of wall instolliotion. .

3. Somples

a) Furnish one (1) unit in the color and foce pottern specified if
requested by the Architect. |f opproved. unit moy be used in
the finished work,

b) 12 I?cf:?es square or larger plece of tha geosynthetic reinforcement
specified.

4. Test reports from on independent laborotory stating moisture absorption
ond compressive strength properties of the concrete wali units meet the
pro‘ec? specifications when tested in accordonce with ASTM C 140-96.
Sections 6. 8 and 9.

DEL IVERY,

In Place by the

the foliowin

STORAGE AND HANDL ING
The Contractor shotl check the moterials upon delivery to assure that proper

1.05
A.

1.06

8.
C.
D.
E.

PART
2.01
A.

8.
C.

Deliver ond handle moterials in such manner as to prevent domage.

ground on wood pallets or blocking. Remove damaged or otherwise unsuitable

material. when so determined. from the site.

1. Faces of the concrete wall units shall be substontially free of Chips.
cracks and stains. 3

2. The Contractor shall prevent excessive mud. wet cement. epoxy ond (ike
m:er:n:. which may affix themselves. from coming in contact with the
materiat.

EXTRA MATERIALS

Store above

Furnish Owner with three (3) replacement units identical to those instgiled on
the Project. .

OEF INITIONS

Geosynthetic reinforcement is a material specifically faobricated for use o8 o
80i ) reinforcement.

Concrete retaining watl units ore os detailed on the drawings ond ore
specified under Section 02276: Anchor Diomond Rptaining Wall Units.
Or?:noo?1oqqreqofe is a moteriol used oround ond directly behind the concrete
wa units.

Backfill is the soit which is used os fill behind the drainage aggregate. ond
.within the reinforced soil mass if applicable.

Foundotion soil is the solt mass supporting the leveling pad and reinforced
zone of the retoining wall system.

OISCREPENCIES

Should discrepancies exist between the plans and specifications.
shall take precedence over the specifications. .

2 PRODUCTS
MATERTALS '

the plan

Concrete Retaining Wall Unlt: “Anchor Diomond Retaining Wall Units” as

manufactured under |icense from Anchor Wall Systems.

1. Concrete wall units shail meet requirements of ASTM C1372-97 excCept the
max imum water absorption shall be 1imited to 7.0 percent ond unit height
dimensions shall not vary more than +/-ginch from that specified.

. (f:oncrofe wall units ore required 1o have a minimum of 0.67 squore foot

Qce areo.

. Color aos selected by Architect from monufacturer’s standard setections.

. Face pottern: Geometry: Beveled or Straight.

+ Texture: Smooth or Spiit Rock Foce.

. The concrete units shall iInclude on Integratl concrete sheagr connection
flonge/locator.

Geosynthetic reinforcement:

oUiaw N

Polyester fiber geoqrid. polyethylesne exponded

sheet geoQrid. or,polypropylono woven geotextile for use as §0i) reinforcement.
Base: Materiol sholt consist of drainoge oggregate., sond ond grovel ond/or
concrete as shown on the construction drawings. A minimum of inches of
compacted base is required.

Drainage oggregotes Fili betwsen units shotl consist of free-droining,

crushed codrse oggregate thot meets the grodation requirements of

ASTM 448-86%1 Stondord Classification for Sizes of Aggregate for Rood ond
Bridge Construction. designation 57. 67. 6. 7 or 8.

Backfili: Materials are suitoble non-orgonic 80ils ot 0 moisture content
which enobles compaction to the specified densities. Unsuitable soils ore
organic solis and those soils with the USCS classification symboi Of CM.
OH. MH. OL. or PT. CL solls with o Plosticity Index (P]) Qreater than 25
aore also considered unsuitable soils.

Droin tite: The drainage collection pipe shall be a perforated or Siotted PVC
or corrugated HOPE pipe. The pipe may be covered with a geotextite f||ter
fabric to function as o filter.

moter ial has been received.

ANCHOR WALL SYSTEMS
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PART
3.0
A.

3.02

3.03

3.05

3 EXECUTION
EXAMINAT ION

The contractor shall exomine the areas ond conditions under which the retalining
wall is to be erected and notify the Architect or Civil Engineer in writing of
conditions detrimental to the proper and timely completion of the work. Do not
proceed with the work until unsatisfactory conditions have been corrected. The
controctor shoti promptly notify the wall design engineer or any site conditions
:":‘l:h may offect watll performance or may require o reevaluation of the wall

es ign.

EXCAYATION

The Contractor shall excavote to the 1ines ond grades shown on the construction
dravings. Over-excavation not approved by the owner or duly appointed owner's
representative shall not be poid for ond replocement with compacted fill and/or
wall system components wit! be required at the Controctor’'s expense. The
Controctor shal) be careful not to disturb base beyond the |ines shown. The
Contraoctor sho!l| be responsible for the stobility of the excavation aond it's
influence on adjacent properties ond structures.

FOUNDAT ION PREPARAT 10N

Foungation soi | shali be excovated os required for footing or base dimension
shown on the construction drowings. or as directed by the Engineer.

foundation soi ! shall be examined by the project geotechnical engineer to
ensure thot the actual foundaotion soll strength meets or exceeds that required
on the construction drawings. Soil not meeting the required strength shalt be
removed. sufficiently oversized from the front of the block ond the back of the
reinforcement and backfilled with suitable material.

Qver-excavated areas shall be filled with suitabie compocted backfill.

BASE COURSE PREPARATION

8ase materials shall be placed os shown on the construction drawings with a
minimum thickness of b6 inches.

Bose materiols shall be instalied upon undisturbed soils. or foundation soits
prepared in accordance with Section 3.03. B

Materiaf shalt be compacted so os to provide o leve!l. hard surfoce on which to
ploce the first course of units.

Base materiats shali be prepored to ensuwre complete contact of retaining wal!
unit. Gaps shall not be allowed.

B8ose moterials shall be to the depths ond widths shown on the plans. The
Contracter ma opt for using reduced depth of sand and grove! and rep)acement
with o t7 to 5" concrete topping. Concrete sholl be leon, unreinforced and a
max lmum of two inches thick. Where o reinforced footing is required. ploce
betow the frost line.

ERECTION

Erect units as specified harein.

First course of concrete wall units shall be placed on the prepared base
material. Units shall be checked for level ond alignment. Tha top of all
units In bose course shall be at the some elevation.

Ensure that concrete woll units ore in full contoct with base.

Concrete wall units shal! be ploced side by side for full length of wall

al ignment.  Atignment may be done by using o strln? line or otfset of wall tine.
Fill ol! voids between and within concrete wall units with drainoge agqregote.
A minimum of 12 Inches of drainage ogoregote sholl be ploced behind the
concrete wall units.,

Draintile shall be installed at the lowss? elevation possibie to maintain

gravity flow of woter to outside of the reinforced zone. The drolnoge

col lection pipe sholl be daylighted to an appropriocte tocation away from the
wall system gt eoch low point or at 50 foot intervals along the wall.

Remove all excess fill from top of units and install next Course. Ensure

droinoge aggregate and backfill ore compacted before instaliation of next course.

C.

0.

3.07
A.

8.
[

3.o8
A.
8.

3.09

C.
0.

3.10
A,

Install eacch succeeding course. Bockfill os each course is completed.
the units forward untii the locating surface of the unit contocts +the
surface of the units in the preceding course. Pull
as possibie.

Install geosynfhaﬂc reinforcement in accordonce with geosynthetic
manufacturer’s recommendations and the design drawings.

BACKF ILL PLACEMENT

Putl
focating
the units forword as for

Reinforced backfill shall be placed,
minimize siack in the reinforcement.
Fill In the reinforced zone shall be placed ond compacted In i€ty not 1O
exceed 6 t0 8 Inches (loose thickness) where-hand-operacted compaction equipment
is used and not exceeding 12 inches (10ose thickness) where heavy. se!l f-

propel lad compaction equipment is used.

Att fill ploced in the reinforced zone must be compacted to o minimum of 95
percent of the soil’s standord Proctor density (ASTM D 698-31) or as
recommended by the project geotechnical engineer.

Only lightweight hond~operated equipment shali be ol lowed within 4 feet of the
bock'of the retaining wall units. or one~-haif of the wall height., whichever is
greater, .

spread and compacted in a monner that will

CAP UNIT INSTALLATION (1f Applicable)

Apply construction adhesive to the top surfoce of the unit below ond plote the
cop unit into desired position.

Cop units may need to be cut to obtain the proper fit.

Backfill ond compact to finish grode.

ADJUSTING AND CLEANING

Damaged units shoutd be reploced with new units during construction.
Contractor sholl remove debris coused by wall construction and tegve adjacent
poved areas broom clean.

Quaiity Control

The wali instaliation contractor is responsible for quality control of
installotion of all moterials. The contractor should enlist the gssistonce
of a quotified independent third porty to verify the correct instollotion
of all moteriols aoccording to these specifications ond the construction
drawings.

The Owner. at his own expense. should retain o qualified ?rofessiono!
per form rondom quai ity assurance checks of the contractor’s work.
Work found to be deficlent according to these specifications or the
constructlon drowings must be corrected at the coniractor’s expense.
The retoining woll wiil not be considered compiete until excepted by the
engineer or duly appointed owner’s representative.

to

Measurement ond Payment

Measurement of segmental retaining wall shall be on on installed squors foot
basis computed on the total foce oreo of woll instolied. Woll foce oreo is
token from the bottom of the base course to the top of the wail,

Paymant for the wall will be mode on g squore foot bosis ot the contract unit
rica.

'l). Poyment should be considered full compensation for all fabor. mo'ofio!s .
aquipment and testing required to install the wall in occordonce with
these specificaotions ond the construction drawings.

Quantities may vary from thot shown on the construction dr'owlngs depending
on oulgf!nY ?opoqrogay. Change 1o the total quonn?¥ of wall foce area
will be paid or withheld ot the contract unit bid price.

2.

A
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lé" Sa.
OFFSET NOTCH

BLOCK DETAIL

NOT TO SCALE

EXISTING CONCRETE WALL

[EREALLlts

CUT BLOCKS FLUSH
WITH CONCRETE WALL

TWO BLOCKS. EXTENDING
BACK 2~FEET NEXT TO

|

|

! FILTER FABRIC BEHIND

|

| THE EXISTING STRUCTURE
l »

QOR0QOR000

ABUTMENT DETAIL

NOT TO SCALE

ANCHOR WALL SYSTEMS
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REINFORCED EARTH ZONE

CAP UNIT GLUED IN PLACE

/ GEOSYNTHETIC REINFORCEMENTS - SEE
TABLES FOR LENGTH AND LOCATIONS

e
- ,

FACE OF DIAMOND PRO UNIT

DRA[NAGE ROCK WITH !
FILTER FABRIC /
"
N -
: Y I
6" MIN. ‘]éﬂfﬁln o f =TT -
e sy T T T,
(EENETE
4" DRAINAGE PIPE AT BASE OF FIRST UNIT
DAYL IGHT AT LOW POINT IN THE WALL
6" x 18" CRUSHED ROCK LEVELING BED
TYPICAL SECTION — WITH REINFORCEMENT
NOT TO SCALE

CAP UNIT GLUED IN PLACE

FACE OF DIAMOND PRO UNIT

4" DRAINAGE PIPE AT BASE OF FIRST UNIT
DAYL IGHT AT LOW POINT IN THE WALL

6" x 18” CRUSHED ROCK LEVELING BED

NOT TQ SCALE
Sheet ¢ of 12

2001

TYPICAL SECTION — WITHOUT REINFORCEMENT
TYPICAL SECTIONS

BUILDING PRODUCTS CORPORATION
950 Freeburg Avenue
l11inois 62220
Date:

Belleville.
618-233-4427
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2" 70 3" OF SOIL FILL REOUIRED BETWEEN
. OVERLAPPED RE INFORCEMENT FOR PROPER SQiL
AND RE INFORCEMENT INTERACTION

GEOGRID PANELS

CEOGRID PANELS L\\

PRINCIPLE
RE INFORCEMENT
DIRECTION

FACE OF waALL

FACE OF WALL

BEVELED UNITS
MINIMUM RADIUS
2 FT. TO FACE

PLACE ADDITIONAL REINFORCEMENT ON THE
NEXT COURSE OF SEGMENTAL UNITS
IMMEDIATELY ABOVE THE SPECIFIED
PLACEMENT ELEVATION IN A MANNER THAT
EL IMINATES GAPS LEFT BY THE PREVIOUS
LAYER OF GEOSYNTHETIC AT THE SPECIFIED
RE INFORCEMENT ELEVATION.

INSIDE CORNER DETAIL QUTSIDE CORNER DETAIL

NOT TO SCALE ' NOT TO SCALE

BUILDING PRODUCTS CORPORATION D E T A I L_ S
950 freeburg Avenue

Bellevilles li1linois 62220
618-233-4427 Sheet 1 of 12

ANCHOR WALL SYSTEMS Date: March' 30. 2001
...\Diamond Pro Walis\Details2.dgn 04/27/01 09:38:59 AM T




CAP UNIT GLUED IN PLACE-—W\\

‘ QyQszXzﬁzﬁkﬁQ§§}§§§§Q§>¢Q?§9§a§y§§§
H

7.13°

FACE OF DIAMON;—lr‘Rki::%{. */ REINFORCEMENT LENGTH = L

PRO UNIT

I

TYPICAL SECTION

NOT TO. SCALE

DESIGN TABLE

f#o,cfss\gmjkx*'

77

"04- 27-01

Exposed| Depth [Total Nol Length Geosynthetic reinforcement

wall Below | Courses Placement Distance Up From Wall Base In F+t.
Height Grade For

Finished
H D Wall L X1 X2 X3 X4 X5 X6

21_2" 6“ 4 3’-6" 1!_4"

31 _6" 6" G 41 _611 2! _oll

5!_6“ 6” g 5!_0" 21_-0" 4'_0”

All geogrids are to be Mirafi 3XT. Huesker 35/20-20. Rougrid 3/3-20, or Straotagrid 200.

BUILDING PRODUCTS CORPORATION
950 Freeburg Avenue
Belleville, ll11inols 62220
618-233-4427
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| SURCHARGE = 120 PSF

CAP UNIT GLUED IN PLACE——\\\
A A A A AN AN A A ANEANWANEANNAN NN
,r\ -2%%@@%@@%%%0%0 I
FACE OF DIAMOND = Ot hENT BNl = =T | .
H FacE. o gng%g — RE INFORCEMENT LENGTH = L =:‘/ .
o ) ] -+
~— - A7
e ! Xxn S
Py :' I é o..
e e - - | X2
— o) I )
==l O - X1
’ s e T (=T | - ' 3

27-01

jﬁgé M
TYPICAL SECTION

NOT TO SCALE

DESIGN TABLE —
Exposed| Depth otal No{ Length Geosynthetic reinforcement
wall Below | Courses Plaocement Distance Up From Wall Base In Ft.
Height: Grade For .
Finished
H D Wal i L X1 X2 X3 X4 X5 X6
2‘_2” sll 4 5!_01! OI_BH 21-00
3'_6" GII 6 6'_011 1'_4" 3!_4"
5’-6" 6” 9 61 _OII 0‘_811 zl_ou 3!_4" 4’—8"
Atl geogrids are to be Mirafi 3IXT,Huesker 35/20-20. Raugrid 3/3-20. or Stratagrid 200.

HORIZONTAL GRADE

BUILDING PRODUCTS CORPORATION
Sheet 10 of 12
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CAP UNIT GLUED IN PLACE

7.13¢
FACE OF DIAMON;’V\ -I'
PRO UNIT 11
H _J!
3 ! i nesey
o 0y LAl ",
; f / t o ' ke OF W/,
ag ,l pooay pr— - pr— onm- | X2 \\\ v ..."..l’. SO",
sy I. Y ] T $ % K - )
D = 1 N A ; M l $
=1l S e =TT T { 3
f 5 =TT ' 3
TYPICAL SECTION < RN
NOT TO SCALE % 0}'588‘“\&\;,0‘
""'unu""‘ . ’- oOl
DESIGN TABLE
Exposed| Depth ([Tota! No{ Length Geosynthetic reinforcement '
wWall - Below | Courses Placement Distance Up From Wall Base In F+t. i
Height Graode For
. Finished
H D wall L X1 X2 X3 X4 X5 X6
2 - T > 4 36" 1 -4
3'_ o 6 41_6r ol_ell 2”'8"
56" 6" 9 6'-0" 0'-8" 2 -8" 4’ ~8"
Alt geogrids ore to be Mirofi 3XT. Huesker 35/20-20. Raugrid 3/3-20. or Stratagrid 200.

SLOPING GRADE

Sheet 11 of 12
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] == =

RE INFORCEMENT LENGTH = L .

-

H

d2H = G

i

I=N=i=iE=
;agsuﬁﬁTolAmonu sy pai s

=

fete—ee T ]

O

L >< ]
P

TYPICAL SECTION

NOT TO SCALE

'l,h' 3\ "
"SR 27+01

DESIGN TABLE -

Exposed| Depth [fotal NoJ Length Geosynthetic reinforcement
Wal i Below | Courses Placement Distonce Up From Wall Bose In F+t.
Height Grade For
Finished
H D Walt L X1 X2 X3 X4 X5 X6
2'-2" 6” 4 - .4'-0" 1'-4" 17-4"
3’ -6" 6" 3 . 5'-0" 2'-0" 2'-0"

All geogrids are to be Mirafi 3XT. . Huesker 35/20-20, Raugrid 3/3-20. or Stratagrid 200.

BUILDING PRODUCTS CORPORATION- T I E R E D WAL L
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6“ MINIMUM

LEVELING PAD MADE FROM
CRUSHED ROCK OR CONCRETE
MINIMUM SIZE 6" x 18"

. RE INFORCEMENT LENGTH

10" MINIMUM

6" MINIMUM CONPACTED

) F :PULL OUT SLACK IN REINFORCEMENT ~
GRANULAR BASE

LEVELING PAD DETAIL CONNECTION DETAIL

NOT TO SCALE NOT TO SCALE

NATIVE SOIL

BUILDING PRODUCTS CORPORATION DE TA I L S
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