MECHANICALLY STABILIZED EARTH RETAINING WALL

FOR
PROPOSED ECO REGIONAL TRAIL
DOWD JUNCTION TO MINTURN ROAD
MINTURN, COLORADO
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1.01

Description:

The work shall consist of furnishing and constructing modular block and siructural geogrid retaining wall
systems in acoordance with this technical scope of work and in reascnatly close conformity with the
lines, grades, and dimensions shown on the Path Plan STA 10450 to End for Eco Regional Trad, by
Alpine Engineering, Inc., Sheet No. COD4, COD5, and CO10, Project Mo. 1084524, dated August 1,
2008.

Work Included:
Furnishing segmental cancrete facing and cap units s shown on the construction drawings.
Furnishing structurd geogrid reinforcement as shown on the construction drawings.

Stoning, cutting and placing structurel geogrid reinforcement as specified herein and as
shown on the construction drawings.

and of unit wall fill and backfil material as specified
herein and a3 shown on the construction drawings.

Erection of segmental concrete units and placement of structural geogrid

Reference Documents:

American Association of $1ate Highway and Transportation Officials (AASHTO)

T-89 Masture-Density Relations of Sods Using a 5.5 Pound Rammer in a 12-inch
Dirop

Meisture-Density Relations of Soils Using a 10 Pound Rammer in a 18-inch Drop

T-180

A if Testi Material: 5 (ASTM
C-33 Specification for Concrete Aggregates

C-140 Methods of Sampling and Testing Concrete Masanry Units

C-150 Specification for Portland Cement

C-1372  Standard Specifications of Segmental Retaining Wall Units

D422 Method for Particle Size Analysis of Soils

D688 Method for Laboratory Compaction Characteristics of Sails Using Standard Effort

D-732  Shear Strength of Flastic by the Punch Toal Mathod

D-T80 Flexural Properties Testing of Plastic

D-1857  Method for Laboratory Compaction Characheristics of Soils Using Modified Effort

D-1556  Method for Density and Unit Weight of Scil in-Place by the Sand Cane Method

06838 Methods for In-Place Density and Water Content of Seil and Scil-Aggregate by
Muclear Methods

D-4253  Methods for Maximum Index Density and Unit Weight of Solls Using a Vibratory
Table

D-4254  Methods for Minimum Index Density and Uinit Weight of Soils and Calculation of
Felative Density

D-4585  Tensile Properties of Geotextiles by The Wice-Widih Strip Method

D637 Standard Tesl Method for Determining Tensle Properies of Geogrids by the
Single or Multi-Rib Tensile Method

D6706  Standard Test Method for Measuring Geosynthetic Pullowt Resistance in Soil

CMA Segmental Retaining Walls
MNCMA SRWU-1 Connection Strength between Geosynthetics and Segmental Concrele
Units

NCMA SRWU-2 Shear Strength between Segmental Concrete Units

Algine Engineering, Inc. (AEI), Path Plan STA 10+50 to End, Eco Regional Trail, Sheets No
€005, C004 and CO10, Projact No. 785106, dated August 1, 2008,

Hepworth-Pawlak Geolechnical (HP-Geotech), Subsecil Study For Site Grading and
Pawement Design, Eco Regional Trail, Dowd Junction To Minturn Road, Project No. 108
4524, Dated November 26, 2008,

Hepworth-Pawlak Gectechnical (HP-Geotech), Cenf v af hnical F
received via emall on February 16, 2009

Where specifcations and reference documents conflict, the Engineer shall make final
ination of the appli dor .

Special Provisions:

The designs presented herein are based on wall profiles, soil parameters, foundation
condticns and Icadings stated in documentation as cutlined in Section 1.03, hems C,
through F, and Section 4.01.

Terracon assumes no liability for
design and

suitability of soil

of .
conditions made by others.

The reinforced backfil to be used in the wall construction must meet specfic engineering
requirements as cutlined in the Technical Scope of Work. Terracon makes no represenitation
that on-site soils are suitable for use in the MSE wall construction. The suitability of on-site
materials for use in the MSE wall construction, as specified herein, should be determined
prier to construction

The contractor shall be responsible for the cost of all means of subseil improvement cost of
additicnal subsoil exploration: and for all labor fools, equipment and incidentals necessary lo
complete the wark,

The contractor shall be responsible for comphing with all federal, state and local
resquirements for execution of the work, including local bullding inspection and current GSHA
excavation regulations.

Prior 1o undertaking any grading or excavation of the site, the Contractor shall confirm the
lpcation of propesed retaining wall and all underground features, including wtiity locations.
within the area of construction

All work undertaken in the construction of the refaining wall is subject 1o the quality
and special i provisions cutlined in Section 3.12.

Teraton was not provided with complete utility information at the time of preparation of
these drawings. Where there is polential for geogridiutiity conflicts, Terracon should be
afforded the opportunity to review the utility plans and make modifications to these plans as
necessary.

Teracon has completed engineering design of the proposed retaining wall, inchuding infernal
stability and local exernal stability where . based upon the i provided o
us as oullined above. Terracon assumes that the suitability of placing retaining wall a the
locations provided to us, incduding gectechnical and geoclogical suitability, has been
determined by others

Any changes in plenned grading, locations of structures or chenges in wall profiles should
be brought to the altention of Terracon for modiication of the wall designs as necessary.

Verify all dimensions and grades prior to wall construction

MATERIAL:

Structural Geognid - a geogrid formed by a regular network of integrally connected terdsile
elements with apertures of sufficient size 1o allow interlocking with surounding soil, rock, or
earth and function primarily as reinforcement.

Geatexile - a spun-bound non-woven engineering fabric intended for tensile reinforcement
with high filtralion and permeability characteristics.

Segmental Concrele Facing Units — segmental concree facing machine made from
Pariiand cement, water and mineral aggregates.

Cap Unit - a segmental concrete cap unit.

SubdrainHeel Drain — a combined system of slotted pipe, geotextile fabric and gravel,
provided for internal drainage at the face and behind the reinforced beckfill
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Unit FilliDrainage Layer - granular fill which is within and behind the segmental concrete
facing units.

Post Foundation System- a 12" diameter post fence foundation system, used to facitate
fence/ railing installation.

Reinfercad Backfill - compacted sod which is within the reinforced soll volume as cutlined on
the plans.

Foundation Soil - compacted of in-situ soil beneath the antire wall.

Lewveling Pad - a level compacted gravel or non-reinforced concrete footing upon which the
first course of segmental concrete facing units are placed.

Engineer - Terracon Consultants, Inc. (Phoenix)

Geotechnical Engineer — Hepworth-Pawlak Geotechnical (HP-Geotech)

Structural Geogrids:

The geogrids used in the construction of the retaining wall consist of reguler grid structure of
high tenacity polyester multflament yarns woven in tension and finished with PVC coating
and shall have the minimum comecticn strength with the segmental concrete facing
indicated in this section.

The manufacturer shall provide the certification that the uitimate strength of the geogrid as
per ASTM DE537 is equal to or greater than the ultimate strength called for on the drawings.

Geogrid Type Ultimate Strength Long Term Design Strength
(Ib.Jft) (IbJft)
Polyester 3500 1678

The geogridissgmental Block connection data shown below was utilized in the design of the
retaining wall for this project. The manufacturer of the geogrid shall provide certification that
the geogrid connection sirength with the segmental facing units meets or exceeds that
stated herain.

Connection Strength Peak Strength Deformation (Service)
ies Criteria Strength Criteria
Minirmum Strength (1b/f) 1000 707
Friction Angle (Degrees) 18 10
Maximum Strength (bt 1997 1313
Geotextiles:

The qeoumle shall consist of spun-bound 100% continuous filament polyester needle
punched engineering fabric.

Tnn minirmum physical properties of the geotextile will include the following:
Tensia Strength (ASTM D45832) - 180 Ibs.

Burst Strength (ASTM D3785) - 280 psi_

Puncture Strength (ASTM D4833) -85 Ibs.

Permeability - 0.24 cmisec.

Ny

The manufacturer shall furmish the Engineer with writhen certification that all gectedile used
for construction meels or excaads the minimurn properties required.

| facin its:

Segmental concrete units shal be manufactured by @ licensed Representative of the
concrede facing units to be used on the project

All concrete wall units including cap units shall have & minimum net 28-day compressive
strength of 3.000 psi. The concrele units shall have the required freezefthaw protection with
a maxmum absorpion rate of 8 percent in southem climates, and & percent in northem
climates.

1 Cementalious materials used in the manufacture of the units shall be Type | or
Type Il Portiand cement in accordance with ASTM C.150.

2 All aggregates used in the manufacture of the unils shall be normal weight
conforming to ASTM C-33

3 Other Constiluents - Ar entraining agents, coloring pigments, inlegral water
repellents, finely ground silica, and other constiuents shall be previously
established as suitable for use in segmental concrete retaining wall units and
shall conform to applicable ASTM Standards or shall be shown by fest or
experience nol 1o be detrimental 1o the durability of the segmental concrate
facing units or any materal customarily used in masonry construction,

Exterior dimensions of unils may vary in accordance with ASTM C-1372.  Segmental
concrete facing units shall have a minimum of 1 square foot face area each. Segmental
concrele facing unit dimensions shall not differ more than = 1/B inch (32 mm) from the
manufacturer’s published dimensions.

Segmental concrete facing units with unit fill shall provide & minimum of 150 psf of wall face
area. Fill which is placed within the dimensions of the units may be considered as 80% of
the sffective weight

Segmental concrele facing units shall be capable of concave and convex alignment curves
with @ minimum radivs of 3-1/2 feet.

Segmental concrete facing units shall be capable of interlocking each other to provide shear
strength capacity for block-to-block comiination that meets or exceeds that stated below.
The manufacturer of the segmental block shall provide certification that the shear strength
for block-10-block combination meels or exceeds thal stated herein

Connection Strength PPeak Strength Deformation (Service)
Properties Criteria Strength Criteria
Mirirmum Strength (1b) 770 770
Friction Angle (Degrees) 7 27
Maximum Strength (16 2800 2800
Finish and Appearance
1 All units shall be sound and free of cracks or other defects that would interfere

with the proper placing of the unit or significantly impair the strength or
permanence of the construction. Minor cracks indidental fo the usual method of
manufacture, of minor chipping resulting from shipment and delivery, are not

grounds for rejection
2 The exposed surfaces of units shall be free of chips, cracks or ofher
imperfecicns when viewed from a distance of 10 fieet under diffused lighting
Sampling and Testing
1 Sample and test units for compressive strength and absorption in accondance

with the applicable provisions of ASTM Method C-140. Compressive sirength
fest specmens shall conform to the saw-cut coupon provisions of section 5,24
of ASTM C-140 with the following exceptions:

a Coupans shall have a minimum thickness of 1-1/2 inches (381 mm).
Color
1 The block color shall be per cwner specification
2 Block samples, indicating awvailable colors, shall be provided fo the
ownetideveloper for calor selection prior to construction.
Blockigeogrid Connection:

The blockigeogrid combination te be used shall have the minimum connection capacity
requirements contained in Section 202 item C.
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The contractor shall provide i that the b ion to be wsed on
this project meels the minimum connection critena spwlisﬂ in Section 2.02 tem C.

Base Leveling Pad Material: Material for leveling pad shall consist of compacted sand,
gravel, crushed rock or any combination thereef (use soil types GP, GW, SW, SPor SM), a
mirimum of & inches in thickness, constructed fo the minimum dimensions shown on the
construction drawings. Non-reinforcad concrete may also be used.

Unit FillDrainage Layer: Fill for units shall consist of clean 1° minus free-draining wel
graded crushed stone or granular fill, meeting the requirements of the fallowing gradaticn
tested in accordance with ASTM D-422

Il Backfill:

Reinforced backill shall consist of Colorado Department of Transporation (CDOT) Class 1
material meeting the following gradation as determined in accordance with ASTM D-422:

i
R T T —
2in
No. 4

No. 200

The plasticity index of the fine fraction shall be less than 5.
Gravel shall be angular crushed durable stone

USCS soil types CL. CH, ML, MH, or SC shall not be used in any partion of the wall backfill
including retained materials placed beyond the reinforced zones.

Al reinforced backfill materials shall also have the minimum engineering properties shown in
Section 4,01, Item A

Al backfill materials, whedher on-site or imporied, shall be approved by the Engineer pricr 1o
construction

Test results of all proposed backfil materials, whether cn-site or imported, shall be
submitied to the Engineer for approval pricr to construction.

Post Foundation System:

Post fourdation system used for handrail shall be a high density palyathylene sesve and
cap with @ mirimum average wall thickness of 0,050 inch and shall have a nominal diameter
of 12 inches and shall be 24 inches in depth.

The manufacturer shall provide certification that the past foundation systems is capable of
handiing the minimum handrailipedestrian loads provided for by the governing building code.
Subdrain:

Geotexile used for subdrain construction shall be non-woven needle-punched fabric
meeting the requirements of this technical scope of wark.

Drain pipe shal be 4-inch diameter siofted PVC or HDPE such as ADS Drainguard or
approved equivalent

Gravel shall be clean 3/4-inch minus free draining stene or crushed reck with no more than
5% passing a LS. No. 200 sieve

live Handling:

Structural Geogrid and Geotaxtie

1 Coentractor shall check to ensuwre that the proper materials have been received
upon delivery.

2 All geogrids and geotextiles shall be stored above -20°F (-29°C).

3 Contractor shall prevent excessive mud, weat cement, epoxy, and like material

which may affix themselves to the gricwork, from coming in contact with the
geogid and geotextie material

4 Rolled geogrid and geotextile material may be laid flat or stood on end for
storage.

L] Geogrids and geclexile shall be stored according to manufacturer's
recommendations

Segmental Concrete Facing Units

1 Cenlractor shall check the units upon delivery to ensure that proper malerials
have been received.

2 Cenlractor shall prevent excessive mud, wet cement, epoxy, and like materials
from coming in comact with and affixng lo the units.

3 Cenlractor shall protect the units from damage (i.e. cracks, chips, spals).
Damaged wnits shall be evalualed for usage in the wall according to ASTM: C-80
and ASTM: C-1372

SECTION 3: EXECUTION
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Construction:

The excavation shall be carried 1o the lines and grades shown on the construction drawings
and 1o the exlent necessary to place structural geogrid at the required embedment lengths,
Conbractor shall be careful not lo disturb base or exdsting solsfills beyond the lines shown
excepl for that necessary to comply with applicable safety regulations

Excavations will be made in a manner which will not disturb the existing construction on the
site. Contractor wil provide protection or will construct the walls in such a manner to
maintgin the integrity of existing improvements during construction

In-sity materials excavaled from the location of the retaining walls shal be stockpiled on-site
al locations designated by the owner and in locations which will not interfere with the
execution of the work

Subgrade Preparation:

Subgrade shall be excavated as required for placement of the leveling pad as shown on the
construction drawings, or as directed by the Gestechnical Engineer. Special foundaticn
treatment may be necessary as determined by the Geatechnical Engineer. Refer to report
as referenced in Section 1.03, hem F

Subgrade shall be examined by the Geotechnical Engineer to confirm that the actual
foundation condtions meet or exceed assuned deygn assumptions. As a minimun. soi
shall be proof-rolled before il bgtad not meeting the
requited strength shall be remeoved and replaced wﬂhaweptabla material.

Over-excavated areas shall be raplaced with compacted granular backfill materal or soils
approved by the Geatechnical Engineer to the lines and grade shown on the construction
drawings,

Granular backfil shall be placed in loose lfts mot exceeding 10 inches in thickness,
compacted to & minimum of 85 percent of the maximum density as determined by AASHTO
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T-89 or ASTM D-698. The maisture content of the backfill prior to, and during compaction
shall be uniformiy distributed threughout each layer and shall be within a range of 2% below,
o 2% above opimumm maoisture contenl.

Base Leveling Pad:

Leveling Pad materials shall ba placed as shown on the plans, upon undisturbed scils or
compactad subgrade, 1o a minimum depth of 8 inches.

Leveling Pad materials shall ba compacied 1o provide a level hard surface on which to place
the first course of units. Leveling Pad materials shall be comy to a minimum of 85
percent of the maxdmum density as determined by AASHTO T-89 or ASTM D-688. The
misture content of the backfill material prior o and during compaction shall be uniformly
distributed throughout each layer and shall be within a range of 2% below, to 2% above
optimum meisture content.

Leveling Pad shall be prepared lo insure complete contact of retaining wall units with the
base.
Provided that compaction is maintained, leveling pad materials may be extended linearly
beyond the profiles shown on the plans to accommadate full-sized facing units,

| Con Facing Unit Installati
The first course segmental concrete facing units shall be placed on tog of and in full contaet
with the leveling pad. The units shall be checked for proper elevation and alignment. Install
the segmental concrete facing unils as required by the manufacturer.

Units shall be placed side by side for the full length of the wall.
achieved with the aide of a string line or offset from baseline.

Proger alignment may be
Shear connectors shall be installed [where applicable) in the segmental concrete facing
units and the veids in the wnits filled with tamped unit fill.

All excass material shall be swegt from the lop of the unils prior to installing the next course.
Each course shall be completely filled prior to proceeding tonext course,

Lay up each course of segmental concrete facing units insuring that proper shear connecior
where applicable are placed in accordance with the manufacturer recommendstions and
proper batier is achieved, Backfill when the course is completed, Repeat procedwe fo the
extent of wall height.

Where the wall changes elevation, units can be stepped or turned info the embankment with
a convex return end as appropriate. Provide appropriate buried units on leveling pad in area
of convex: return end.

Cap Installation:

Place segmental concrele cag wnits as reduired by the manufacturer. Backfill and compaet
to firished grade.

Cap units shall be glued to underhying units with an all-weather adhesive recommended by
the manufacturer.
bdrain Con:

Subdrains shall be constructed at the face of the wall and at the rear of the excavation to the
lines, grades and dimensions shown on the plans.

Subdrains should be slaped and drained through weep holes in the face of the wall at a
maximurn ¢f 30 feet on center.

Structural Geogrid Installation:

Geogrid shall be orienled with the highest strenglh axis perpendicular to the wall alignment.

Geogrid reinforcement shall be placed at the elevation(s) and to the exent(s) shown on the
construction drawings or as directed by the Engineer.

The geogrid soil rel shall be laid backfil. The geogrid
shall be pulled taut and anchored prior to backfill pcac.emr: an the geagrid.

Geogrid reinf shall be lengths). Sphced
conneclions between shorler pleces of geogrid will nat be allowea unless pre-approved by
the Engineer prior i construction.

Tracked constuction equipment shall nol be operated directly upon the geogrid
reinforcament. A minimum fill thickness of 8 inches is required prior to operation of tracked
wvehicles over the geogrid. Tracked vehicle furning should be kept fo a minimum fo prevent
tracks from displacing the il and damaging the geagrid

No changes to geogrid layout, including, but not limited to, length, geogrid type, of elevation,
shall be made without the approval of the Engineer.

Reinforcad backfill shall be placed, spread, and compacted in such a manner that minimizes
the development of slack in the geogrid

Reinforced backfill shall be placed and compacted in lifis not 1o exceed & inches where hand
compaction is used, or 8-10 inches where heavy mechanical compaction equipment is used

Reirforced backfill shall be compacted to @ minimum of $5 percent of the maximum density
as delermined by AASHTO T-88 or ASTM D-£88. The moisture content of the Backfill
material prior to and during compaction shall be uniformly distributed throughout each layer
and shall be within a range of 2% below, to 2% above cplimum meisture content. If a well
defined maxdmum density curve can nol be generated by impact compacton in the
laberatory, the backfill shall be compacted to a minimum of 70 percent of relative density as
determined by ASTM D-4253 and D-4254.

Reirforced backfill shall be compacted in all areas to the lines and grades shown on the
plans including all sloped areas above or between wall bers

Only ightweight hand-operated compattion equipment shall be allowed within 4 feet of the
face of the wall,

Post Foundation System Instaliation:

Prepare a level area approximately 24" wide x 38" deep befind the wall face, The prepared
area should be 24” below the proposed top of wall {not including the cap stone)

Install the post foundation system as required by the manufacturer,

When installing geogrid around the system, slit the geogrid perpendicular to the wall face
just enough to fold around the pest foundation system ensuring that the grid is properly
altached to the wall face everywhere with the exception of where the post foundation system
is. This method is acceplable by geagrid manufacturers when cbstacles such as fence post
foundations are present.

Backfll material surrounding the system must be compacied to a minimum of 95% of the
matenial's maximum dry density as determined by AASHTO T-99 or ASTM D588, Backfill
and compaction within three feet of the wall should be performed with hand operated
equipment as specified herein.

Geotextile Instaltation:

Geotextiles shall be placed at the locations and extent shown on the Construction drawings.
Each layer shall be placed as shown on the drawings, with a minimum embedment length of
1.5 feat on the top and botiom.
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Site Drainage:

At the end of each day's operation, the Contractor shall slope the last lift of reinforced
backfill away from the wall facing b rapidly direct runoff away from the wall face.

The Contractor shall not allow surface runoff from adjacent areas to enter the wall
construction site.

Finished grading at the top of the wall should provide positive drainage away from the
retaining wall system to prevent infiltration of water into retained soils which may increase
Isteral pressures on the structure.

Quality Assurance;

Quality Assurance and Special Inspection for the project, shall be conducted in accordance
with the applicable pertions of the Uniform Building Code, International Building Code and
the Building Construction and Safety Code, NFPA 5000, or as required by the goveming
building department.

All Special shall be under the supenvision of a registered engineer,
Testing and inspection senices shall be performed only by trained and experienced
personnel and experienced lechnicians currently qualified for the work they are to perform.

If Special Inspection is provided by anyone cther than the Engineer of Record, the
qualifications of all special inspectors shall be reewed and appreved by the Engineer of
Record.

All work requiring Special Inspection shall be made available and remain accessible and
exposed untl i is observed by the Special Inspecior.

Duties of the Spetial nspector:

1 The Special Inspector shall observe the work requinng special inspection for
conformance with the agproved design drawings and specifications.

2 The Special Inspector shall furnish inspection reports to be kept at the site for
use by the Building Official, the Contractor and the Engineer of Record. If
Special Inspection is provided by anyone other than the Engineer of Record,
reports shall be submitted to the office of the Engineer of Record on & weeldy
basis, All discrepancies shall be brought to the attention of the contractor for
correction, then if uncorrected, to the design authority and the Building official,

3 Upen completion of the assigned work, the Special Inspector shall complete and
sign a final report certifying that to the best of his knowledge, the work is in
conformance with the approved plans and specifications, and the applicable
workmanship provisions of the code.

Special Inspection Grading: Excavations, Grading and Filling Operations
Uniless ctherwise direcled by the Engineer of Record or required by this Technical Scope of
Work, the type and minimum frequency of testing for soils related portions of construction
will be as follows:
1 Field density tests in accordance with ASTM D5838 or ASTM D1556

Subgrade Soils-One test for avery 50010 1000 square feat of subgrace area

Base Leveling Pad-One test for every 100 lineal feet of wall length
Reinforced Backill-One test for every 500 to 1000 square feet of backfill per lift

2 Labaratory moish with AASHTQ or ASTM
criberia as specified luf subgrade base Ievehnu pad, and reinforced backfill
3 Gradabion Analyses in accordance with ASTM D422

Unit Fill-Cine test for every 500 cubic yards of material
Wall-Backdil-One test for every 500 cubic yards of material

If tesling services are provided by anyoene other than the Engineer of Record, reports shall
be submitted to the office of the Engineer of Record on a weekly basis.

Special Inspection Geogrid
Special Inspection shall be made of the type, location, elevations, crientation and extent of
geogrid placement in the wall

SECTION 4:; DESIGN NOTES FOR RETAINING WALL SYSTEM
401

Design Parameters:
Design of the resnforced soil structure is based on the fellowing parametars:

Wall Segment Eriction Anale Cohesion

Reirf, Backfil 34° 0 psf 130 pef
Ret. Backfil 28 0 pst 125 pef
Foundation 28 0 psf 125 pef
Foundation (Global

Analyses) 30* 100 125 pef

Internal Stability of Walls

Minimum Factor of Safety on Geogrid Strength.
Minimum Faclor of Safety on Geogrd Pullout..
Minimum Faclor of Safety on Connections (Peak Load Cmenoﬂ]
Minimum Faclor of Safety on Connections {Semc-eablllry Cmenon]
Percent Coverage of Geogrd...........

External Stability
Minimumn Factor of Safety Against Base Sliding.
Minimurn Factor of Safety Against Overturning .
Minimum Factor of Safety (Global Stability)
Unifeem Smrge [Tmﬁc]
Backfil Sloge....

HytroStatic LOading. ...

... a8 shown on plans

=[] |g|e
Z|18(8)12
2555 5
o ga@g
1 | N
S sl g
’azdﬂj..o-zl—
SlZER|4 |l ¢
T15(%|315[Q|12] &
o
a
a -
24 < g
<O °
x o @
S| 5=
-
= )
L Z |-
S| o=
LLl O =
o L
o
S o =
n O =
1 Oo
S| B
O Qo
= w >
T n S5
3 23
— oQ
x =
oo .
0 x
=
=
=
58
0w 5%
o "R
c
R O
O
LD &
©
C
U:
:
()]
(0]
£
i-u@
C
| W—
o v
£ 3
1 i
(] g
c 5
!"”é;g%
=&
gz

o

w

=

=z

[=] I i}

S
Z|E|e |8
ol%lz|e
=EIEIEHE
e EHE R E
[a 1 = R TR (O
=lu|lQY B
[T kol A N =R (o]

=4 N (O]
Olz 2z |1Z
D|EZIEEE |E2

T Iz
wislEzk [BE
SlesEE 2k

a2

7] w | |w

S22

2|5 2
>[z] |x =
SNEHBERE
Wigl 18] |8
SEHBHEE

I N I
alel s B
ail-| |«] |-
e




SITE PLAN BASED ON PATH PLAN STA 10+50 TO END FOR ECO REGIONAL TRAIL BY ALPINE ENGINEERING, INC.,
SHEET NO.C004, C005, AND C010, PROJECT NO. 78510.6, DATED AUGUST 1, 2008.

THE SITE PLAN IS FOR WALL LOCATION ONLY. REFER TO THE GRADING PLANS BY ALPINE ENGINEERING, INC.
ENGINEERS, INC. FOR OTHER GRADING ISSUES.

NOTE:

THE STATIONING ON THE RETAINING WALL REFERS TO
WALL STATIONS. SEE CIVIL LANS FOR CORRESPONDING
TRAIL/ROADWAY STATIONING.

THE WALL STATIONING DOES NOT CORRESPOND TO
THE FACE OF THE WALL SYSTEM.
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DESCRIPTION
REVISED TO CHANGE WALL STATION PER

CDOT P/ECO TRAIL COMMENTS

REVISED DRAWING SIZE AND DELETED

PROPRIETARY PRODUCTS
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ELEVATION IN FEET

ELEVATION IN FEET

LEGEND:

4"x18" CAP UNITS

= 8"x18"x12" (HxLxD) BLOCK UNITS BOW ELEVATION AT BOTTOM OF BLOCK TOP OF LEVELING PAD
mmm== 8-INCH GRAVEL LEVELING PAD TOW ELEVATION AT TOP OF CAP BLOCK
== STRUCTURAL GEOGRID; MIN LTDS = 1678 LB/FT STA STATION ALONG RETAINING WALL ALIGNMENT
FINISHED GRADE AT TOP OF WALL "L" MINIMUM GEOGRID EMBEDMENT LENGTH
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4" X 4" BOX STEEL POST FOR

RAILING (DESIGN BY OTHERS).

CAP UNIT (TYP.

SEGMENTAL
CONCRETE FACING
BLOCK UNIT (TYP.)

POST FOUNDATION STSTEM.

FENCE POST INSTALLATION
PER MANUFACTURER'S
RECOMMENDATIONS.

PROPOSED ASPHALT PATH

GUARDRAIL
BY OTHERS

q l / EXISTING HIGHWAY 6 ASPHALT
-

e

[
UPPER MOST GEOGRID

W i . — .

= LENGTH "L"

- REINFORCED

_¢_ TOW EL.
. GEOTEXTILE WRAP; MINIMUM
a EMBEDMENT LENGTH = 1.5 FEET -
2 AT TOP AND BOTTOM. INSTALL -
<[5 GEOTEXTILE WRAP AT LEAST 1.3 FEET N
E|ill  ABOVE MAXIMUM WATER ELEVATION AN
[C) ~
3 = APPROXIMATE 64 -
3z EXISTING GRADE (TYP.)
; § HIGH WATER ELEVATION.
=z PER CIVIL PLANS
3=
7 —
w
=]
—
BOW EL. -4\4

4

NOTE: PROVIDE SCOUR
PROTECTION (DESIGN BY
OTHERS) IN FRONT OF THE WALL
AS REQUIRED. EXTENT OF
SCOUR PROTECTION WILL BE
DETERMINED BY THE OWNER.

4" DIAMATER PERFORATED
ADS OR PVC PIPE WRAPPED
IN FABRIC

f / HEEL Dm\m\+

8-INCH COMPACTED GRAVEL

LEVELING PAD (TYP.)

PROVIDE 4" DIAMETER SOLID
DRAIN PIPE WEEP HOLES AT
MAXIMUM 30" ON CENTER (TYP.)
SEE DETAIL THIS SHEET

IN FABRIC.

MINIMUM GEOGRID EMBEDMENT

4" DIAMETER PERFORATED
ADS OR PVC PIPE WRAPPED

LENGTH ="L" +3 FEET (TYP.)

| SLOPE PER OSHA
[ REQUIREMENTS
]

PROVIDE HEEL DRAIN AS SHOWN PER GEOTECHNICAL
ENGINEER'S RECOMMENDATIONS. HEEL DRAIN SHALL CONSIST
OF A 4-INCH PERFORATED PIPE PLACED IN A DRAINAGE GRAVEL
BED AND WRAPPED IN GEOTEXTILE AS SHOWN. PROVIDE
POSITIVE DISCHARGE THROUGH WEEP HOLES AT A MAXIMUM 30
FEET ON CENTER. SEE DETAILS THIS SHEET.

SPECIAL FOUNDATION TREATMENT MAY BE
NECESSARY AS DETERMINED BY THE
GEOTECHNICAL ENGINEER. SEE PROJECT

GEOTECHNICAL REPORT BY HP-GEOTECH,
DATED NOVEMBER 28, 2008.

TYPICAL RETAINING WALL CROSS SECTION (NOT TO SCALE)

LINKED TO

4" CROSS
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DAYLIGHT DRAIN /

THROUGH WALL FACE

PROVIDE NON-SHRINK GROUT

REMOVE PORTION OF
ADJACENT UNITS TO ALLOW
DRAIN TILE THRU FACE.

PLAN VIEW (N.T.S.)

L

7’\\

o

s

DAYLIGHT DRAIN J

THROUGH WALL FACE

SEGMENTAL
CONCRETE FACING
BLOCK UNIT (TYP.)

UTILITY PIPES IN THE
REINFORCED ZONE SHOWN
HERE FOR ILLUSTRATIVE
PURPOSES ONLY. REFER TO
CIVIL PLANS BY ALPINE
ENGINEERING, INC. FOR
LOCATIONS, ELEVATIONS, AND
SIZE. GEOGRIDS SHALL BE
INSTALLED AS SHOWN WITH A
MINIMUM OF 3-INCHES OF SOIL
BETWEEN THE PIPE AND
GEOGRID REINFORCEMENT.

OBSTRUCTED
REINFORCEMENT LAYER

GENERAL OBSTRUCTION DETAIL

4 OZ. NEEDLEPUNCHED, NON-
WOVEN GEOTEXTILE WRAP
SUCH AS CONTECH C-60NW

JOIN TO THE DRAIN AT
THE FACE OF THE WALL.

SEE DETAIL ON THIS ’_)

SHEET (TYP).

FOLD AND SECURE GEOTEXTILE

3/4" MINUS FREE

DRAINING STONE
4" DIA. PERFORATED PIPE

WITH GEOTEXTILE WRAP

HEEL DRAIN DETAIL (N.T.S.)

2ND COURSE ABOVE GRADE
1ST COURSE ABOVE GRADE

\_ FINISHED GRADE AT

BOTTOM OF WALL

SPACING VARIES

30 FEET MAX.

PROFILE VIEW (N.T.S.)

TOE DRAIN DETAIL (N.T.S)

SPY s
e G\STE oo
QeC ERes

Backfill Movement and Soil Cracks

Mechanically Stabilized Earth (MSE) retaining walls are flexible reinforced soil masses, which
interact with the foundation and retained backfill zones to provide a stable retaining structure.
These soil zones have different stress/strain/consolidation properties which can result in
differential movements and strain of the reinforced and retained soil matrix.

Relative movement of the soil masses is typically noted in taller wall or tiered structures with
small soil cracks occur behind the wall structure near the boundary of soil zones with different
strain properties. Experience has shown that this type of soil cracking is most noticeable after
very heavy rainstorms where the additional saturated soil weight and seepage pressure involved
can cause slight differential movement of the masses. A wall schematic and possible causes are
shown below:

Possible causes of soil cracking

1) Consolidation of reinforced zone
backfill - Any settlement of reinforced fill
relative to adjacent soils man cause
cracking at end of reinforcement. If soils
are placed and compacted in dry
conditions, water can cause secondary
consolidation of the reinforced fill and
cracking at the end of reinforced zone.

Crack
Crack

1) Fill Consolidation

*2) F1ll "Consolidation

2) Consolidation of retained soil wedge -
1 Similar to Item 1 causing cracking at the

v back of fill wedge relative to existing soils.

|-—

3) Lateral wall movement due to active
earth pressure state - lessor quality
backfill soils exhibit higher lateral

3) Active eart|

pressure Existing ground

rain

movement to mobilize the active earth
pressure state. If the reinforced wall mass

strains laterally, the fill must settle

Uimits of excavation accordingly and cracking can occur.

4) Foundation settlement — The foundation

* 4) Foundation settlement

5) Toe settiement

soils of many wall structures have

experienced the loading from the new fill

which can cause differential settlement

between the wall volume and cut slope.
5) Toe Settlement — The wall toe can
experience more settlement than the wall
heel due to the lack of overburden or
confining pressure resulting in slight lateral
wall movement in the upper wall section
and tension cracking at the end of
reinforcement.

TYPICAL SECTION

Soil cracks can also be a sign of global instability or continuing settlement which requires
evaluation by a geotechnical engineer. However, most minor soil cracking observed is structurally
insignificant to the long term performance of the wall structure but can lead to reflective cracks in
pavement sections and/or separation of curbs when of greater magnitude.

Significantly increasing the length of the upper reinforcement levels to help bridge the potential
crack zones can be prudent precaution for projects with flexible pavements extending over all
zones. High quality backfill, proper backfill placement and compaction, and firm foundations are
the best precautions against soil cracking.

TO COVER COMPOSITE PIPE-GRAVEL

CONCRETE COLLAR ( DESIGNED BY OTHERS):
CONTRACTOR TO DESIGN AND PROVIDE
CONSTRUCTION DRAWINGS TO OWNER'S
ENGINEER FOR REVIEW AND APPROVAL

LEVELING PAD (TYP.)

24-INCH DIAMETER
PIPE PENETRATION PER CIVIL
PLANS

ENE
zlel2l5lE|ElE] «
‘_<ﬂ0$§%go
OI <N©D§;LO
5%’
A NRREE
=
LS|4 wl=|a| @
HESEEEEE
o
= 2
[h'd
o o S
— =1 < O°
&) Z O ©
) = @
n ==
N "
®) << DO
[od =Z =
&) o=
— O =
—
L
S| =R
0! 82
=z o 9
= ok
S| w2
L 0n S5
o 8—:
= o2
) x =
o oo -
> o <
D
= =
s
53
o EF
-
ﬂ »w "
c
‘ o
(&)
= wn
©
[
s
:
(0]
()
£
| —
C
| S— T
o -
O
S 3
(23]
5 2
Fs H=
38
gz

.

SEGMENTAL CONCRETE FACING
UNIT CUT IN HALF (TYP.)

8-INCH GRAVEL-

CUT GEOGRID NEAT
TO EACH SIDE OF
PIPE BEHIND COLLAR

SCOUR PROTECTION AS REQUIRED.
USE RIP RAP OR CONCRETE SLAB
IN OUTLET AREA

24-INCH @ PIPE DRAIN HEADWALL DETAIL (N.T.S)
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AS SHOWN

OF

2/16/2009

65095802
RW-D2 11X17.0WG
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SEGMENTAL CONCRETE o
FACING BLOCK UNIT SEGMENTAL CONCRETE ~ F5E
L 8-INCH GRAVEL LEVELING PAD:; CAP UNITS (TYP.) FACING UNIT OR USE I
LID EXTEND ALONG WALL TO ACCOMMODATE TWO CAP UNITS T
/_ BLOCK; BATTER PAD AT EACH STEP IN WALL 5 &
" 5
77 NN R o=k
S I I N S
ol<|a
a|al<c
S I N N R A 4 HEE

SCALE:

JOB NO.
ACAD NO.
SHEET NO.:

FRONT

REAR SLEEVE GRAVEL LEVELING PAD DETAIL $ 1 | | | | |

[ ¢
M $ [ 1 [ [ [ IS

ALL BLOCK COURSES SHOWN BELOW CAP UNIT ARE 8"HIGH BY 18" LONG BY 12"

4" CAP UNIT-

SLEEVE
HALF
4
>

STRUTS gy 18 ?iGmEN;fL CKONSEETE DEEP SEGMENTAL CONCRETE FACING UNITS. ATTACH CAP UNITS TO BLOCK
4/ FACING BLOCK U UNITS WITH CONSTUCTION ADHESIVE OR EPOXY.
SEGMENTAL | | y
ngﬂg'fﬂ$ CANTILEVER AT WA CAP STEP DETAIL
BASE f | | |/-’/"/.$(
—L —— 1 J
VERTICAL 2 %,002,%7,7. 4] 8-INCH GRAVEL LEVELING PAD;
SEE PAD DETAIL FOR CROSS SECTION;
UNIT FACE LEG —| g |——  BATTER PAD AT EACH STEP IN WALL.
2, POST FOUNDATION SYSTEM LEVELING PAD STEP DETAIL

SEGMENTAL CONCRETE FACING BLOCK DETAIL

SEGMENTAL CONCRETE FACING BLOCK UNIT

PROPOSED ECO REGIONAL TRAIL
DOWD JUNCTION TO MINTURN ROAD

ALTERNATE REINFORCEMENT PLACEMENT

RETAINING WALL CONSTRUCTION DETAILS

COLORADO

UNIT FILL z
ALTERNATE THE EXTENSION OF REINFORCEMENT o'él_sé’\?fﬁgzg'l'rgi'imﬁf.f:gi';; \ s 2
AT SUBSEQUENT REINFORCEMENT ELEVATIONS. ON PREVIOUS BLOCK COURSES 27 =z
NOTE: H=WALL HEIGHT AT LOCATION OF CORNER. — HI4 —-| ' e o =
RS
oA 2|8
22
A X 3|z
UNIT REINFORCED RETAINED St k 4
| P | BACKFILL | BACKFILL XA g3
I I [ " P n 5=
PROVIDE 3" OF SOIL BETWEEN AT A = 2
 — 0 2
SEGMENTAL N '\‘\I :E;(T'fg:El;N;TE::hIB OVERLAPPING GEOGRIDS FOR / = w
CONCRETE FACING A | STRUCTURAL PROPER ANCHORAGE 4 2 5
BLOCK UNITS RS
BLOCK UNITS : \\ GEOGRID A W | ‘O
AW 4 T A . -
A z ©
H/4 EXTENSION - - - N oA 7 &
BEYOND FACE A i 0y ? ; ) >
OF WALL N A C ﬁ , ST 5
ol _Je | 7 o ) T4 YR ( o)
Qo s £
ZZ% V7, e =
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Z 4 )}
. YA ( c I
REFER TO MANUFACTURER'S X s £ =
] Zi CONSTRUCTION MANUAL % ; S 3
NOTE: N FOR ALTERNATIVE 90-DEGREE LN 2 g
: E
PARTS OF GEOGRID BEYOND LAST CROSS ( INSIDE CORNER INSTALLATION i o Zls
BAR ARE NOT INCLUDED IN REQUIRED Lo o1 O 32
5 A 1=
MINIMUM EMBEDMENT SEGMENTAL CONCRETE . g u El=
FACING UNIT \J / S
r N
SHEAR CONNECTORS (IF APPLICABLE, ( P TR VBV AA VL gz
DEPENDING ON THE BLOCK TYPE)\\ A TRIM GEOGRID AS REQUIRED ol 5 .
Q;{ ; AT FACE OF WALL \ : !
- ‘ 2
- ... 8O miNiMuM EMBEDMENT . ” 1A Jo g \ }\ | g x
LENGTH "L" / { [J e f / 2l |2
(5 749 - Jis 5 nie
=l 7Y 2 . 4 497 5 T ( Z|5|ele
s > PROVIDE 100% COVERAGE OF A J T T , L gl%lzle| o
T~ X A GEOGRID ON ALL INSIDE AND 4 Z ViRt NEIEHMIE
= \ WO R o \\\ 2 OUTSIDE CURVES; TRIM GEOGRID 7 ’ bl v 3 S EE
Nt RO\ o C’)’ AS REQUIRED AT FACE OF WALL 91 ; e - g 3lZIZ12E EL
] =l P
LONG AXIS OF STRUCTURAL O\ STERG, 7// . i Tz wlSlsEE[SE
GEOGRID APERTURE g Lm0 ! Hap < SIBEEE
. ) Sy sa, - i ul - - o o
PERPENDICULAR TO WALL FACE 7///// GEOGRID PLACEMENT ON T i S 1 % 'g % % % 2
MINIMUM GEOGRID EMBEDMENT LENGTH "L" i WALLS, CURVES AND CORNERS
i REFER TO MANUFACTURER'S H N E

CONSTRUCTION MANUAL FOR ALTERNATIVE —

GEOGRID ORIENTATION ON BLOCK 90-DEGREE OUTSIDE CORNER INSTALLATION

WALL CONSTRUCTION DETAILS
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