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DRAINAGE AND TRANSPORTATION INFORMATION SHEET
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Engineering Firm: RIO GRANDE ENGINEERING Contact: DAVID SOULE
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Requests for approvals of Site Development Plans and/or Subdivision Plats shall be accompanied by a drainage submittal. The particular nature, location, anc
scope to the proposed development defines the degree of drainage detail. One or more of the following levels of submittal may be required based on the followin
1. Conceptual Grading and Drainage Plan: Required for approval of Site Development Plans greater than five (5) acres and Sector Plans
2. Drainage Plans: Required for building permits, grading permits, paving permits and site plans less than five (5) acres
3. Drainage Report: Required for subdivision containing more than ten (10) lots or constituting five (5) acres or more
4. Erosion and Sediment Control Plan: Required for any new development and redevelopment site with 1-acre or more of land disturbing area, including
project less than 1-acre than are part of a larger common plan of development



RIO GRANDE ENGINEERING OF NEW MEXICO, LLC

October 14, 2014

Mr. Rudy Rael
Engineer
Hydrology

City of Albuquerque

RE: Revised Grading and Drainage Plan
Retaining wall at Covered Wagon Subdivision
L23-D14

Dear Mr. Rael:

The purpose of this letter is to accompany the enclosed plans. The plans include a grading plan
prepared by this office based upon the overall subdivision grading plan. This plan provides
greater detail for top and bottom of walls at each property line. In addition a signed copy of the
retaining wall supplier detail and stationed profile has been included. Finally a comparison
between the two was prepared to assure the wall designed meets the height requirements of the
grading plan. The contractor will be submitting plans for retaining wall permit separately.

Should you have any questions regarding this re-submittal, please do not hesitate to call me.

Sincerely,
4
David Soule, PE
Rio Grande Engineering
505.321.9099
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EROSION CONTROL NOTES:

1. CONTRACTOR IS RESPONSIBLE FOR OBTAINING A TOPSOIL DISTURBANCE
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INTO EXISTING RIGHT—OF—-WAY.
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Covered Wagon Subdivision Wall
Typical Cross Section

101/2"

Classic 8 unit

Classic 8 unit

(Straight) (Beveled) Universal Cap - front
Drainage Rock Filter Falbric
Existing Wall

or abutment

CMU wall to be designed by others.

BN

3:1 Max Slope

Adhere cap with
concrete adhesive

Cut block to fit

Abutment Detail

Place a minimum of 12" of drainage rock behind
block, above adjacent FG, where shown.

Stub-out 4 " Solid PVC drain pipe to daylight at approximate
stations 0+75.00, 0+175.50, 0+271.50, and 0+375.
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Leveling Pad ( 6'D x 24'W )

Typical Cross Section

EG

Backfill shall be compact to 0%
of modified proctor, ASTM D-1557.

T —— Heel Drain
Place approx 1 cf/ft along length of wall

Foundation Soils

A. Foundation soils must be found competent at design excavation grade, EG,
by project soils engineer. Global stability shall be analyzed by the project soils
engineer.

Base Leveling Pad Material

A. Base leveling pad material shall consist of compacted aggregate base or
non-reinforced concrete. Aggregate base material shall meet the following
gradation in accordance with ASTM D-422:

Sieve Size Percent Passing

1inch 100
no. 4 35-70
no. 200 5-15

Drainage Fill Material

A.  Drainage fill material shall consist of crushed rock meeting the following
gradation in accordance with ASTM D-422:

Sieve Size Percent Passing
3inch 100
1/2inch 0-25
no. 200 0-5
Backfil

A. Backfill shall consist of soil that is free of delbris and deleterious material.
Backfill shall meet the following gradation in accordance with ASTM D-422:

Sieve Size Percent Passing

3inch 100
no. 40 0-60
no. 200 0-30

B. Backfill shall have a Plasticity Index (Pl) < 15 and Liquid Limit (LL) < 40 per
ASTM D 4318.

C. Backfill shall have an peak effective friction angle of 36°, as determined by
direct shear festing.

D. The contractor shall obtain independent lab test results to verify that the
backfill meets the requirements of A through C.

Geogrid
A. Geogrid shall be Stratagrid SG200 or equivalent. Geogrid length, X, shall be
as shown on sheet 3 through 6 of 6, Wall Plan and Profile.

B. Filter Fabric shall be Mirafi 140N or equivalent.

Installation

A. Unless specified herein, refer to Rockwood's Installation Guide. Contact MSE
should additional details be needed.

of New Mexico. on new plans

| hereby certify that this plan, specification, or No. Date. Revision. By.
report was prepared by me or under my direct

supervision and that | am a duly Licensed Profiles revised based
Professional Engineer under the laws of the State 1 10/01/14 JAS

Mortarless Systems Engineering
325 Alliance Place NE

Print Name: Cameron Roberson

Rochester, MN 55906
Phone: 507-535-3526

Signature:

Fax: 507-529-2879

License # 16810

Date: 3/26/2014

An SRW Design Firm

Project Name and Location: Prepgred For: .
Legend Bshi Design and
~ - " Stratagrid 200 P Construction
: - Leveling Pad or equal Covered Wagon Subdivision Wall s e
Finish Grade Albuquerque, NM JAS CER
I Drainage Rock Mirafi 140N sheet 1 of b
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Grid/Fabric Length
(Measured from face of wall)

Drawing Description:

bate: 3/26/2014

Typical Cross Section

Project Number: _ wuohwmA
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Excerpt from Sheet 1 of 1, Wall Paln, by Rio Grande Engineering for the Covered Wagon Subdivision project in Alouguerque, NM, dated 9/10/14.
Wall alignment is at bottom of wall. Contractor and surveyor must consider batter of wall in determining top of wall alignment.

Scale: None
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Covered Wagon Subdivision Wall
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| hereby certify that this plan, specification, or
report was prepared by me or under my direct
supervision and that | am a duly Licensed
Professional Engineer under the laws of the State
of New Mexico.

Print Name: Cameron Roberson
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Date: 3/26/2014 License # 16810
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Covered Wagon Subdivision Wall

Typical Cross Section

Classic 8 unit

(straight) ((;f‘fz;;g]“”” Universal Cap - front

Drainage Rock

Filter Fabric

Existing Wall
or abutment

Cut block to fit

Abutment Detail

Place a minimum of 12" of drainage rock behind
block, above adjacent FG, where shown.

Stub-out 4 " Solid PVC drain pipe to daylight at approximate

stations 0+75.00, 0+175.50, 0+271.50, and 0+375.

Leveling Pad ( 6'D x 24'W )

CMU walll to be desighed by others.

3:1 Max Slope

Adhere cap with
concrete adhesive

------------..al--l-------l-------

o

Backfill shall be compact to 0%

/— of modified proctor, ASTM D-1557.

)
Q)
)
Q)
o
),
.

-
Ayt |
L

W= arns b
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report was prepared by me or under my direct

supervision and that | am a duly Llicensed
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w Mexj

Comeron Roperson

Date: 3/26/2014 License # 16810

&Prifit Nam

n
S e——_  HeelDrain

Place approx 1 cf/ft along length of wall

EG

Typical Cross Section

Foundation Soils

A.  Foundation soils must be found competent at design excavation grade, EG,
by project soils engineer. Global stability shall be analyzed by the project soils
engineer.

Base Leveling Pad Material

A. Base leveling pad material shall consist of compacted aggregate base or
non-reinforced concrete. Aggregate base material shall meet the following
gradation in accordance with ASTM D-422:

Sieve Size Percent Passing
1inch 100

no. 4 35-70

no. 200 5-15

Drainage Fill Material

A. Drainage fill material shall consist of crushed rock meeting the following
gradation in accordance with ASTM D-422:

Sieve Size Percent Passing

3inch 100

1/2inch 0-25

no. 200 0-5
Backfill

A.  Backfill shall consist of soil that is free of debris and deleterious material.
Backfill shall meet the following gradation in accordance with ASTM D-422:

Sieve Size Percent Passing

3inch 100
no. 40 0-60
no. 200 0-30

B. Backfill shall have a Plasticity Index (Pl) < 15 and Liquid Limit (LL} < 40 per
ASTM D 4318.

C. Backfill shall have an peak effective friction angle of 36°, as determined by
direct shear testing.

D. The contractor shall obtain independent lab test results to verify that the
backfill meets the requirements of A through C.

Geogrid
A.  Geogrid shall be Stratagrid $G200 or equivalent. Geogrid length, X, shall be
as shown on sheet 3 through 6 of 6, Wall Plan and Profile.

B. Filter Fabric shall be Mirafi 140N or equivalent.

Instdillation

A.  Unless specified herein, refer to Rockwood's Installation Guide. Contact MSE
should additional details be needed.
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Covered Wagon Subdivision Wall
Wall Plan View
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Excerpt from Sheet 1 of 1, Wall Paln, by Rio Grande Engineering for the Covered Wagon Subdivision project in Albuguerque, NM, dated 9/10/14.
Wall alignment is at bottom of wall. Contractor and surveyor must consider batter of wall in determining top of wall alignment.
Scale: None
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Covered Wagon Subdivision Wall
Wall Profile
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SRWall (Version 4) Report

Project Identification

Project ID 1 13-0354
Project Name : Covered Wagon Wall
Owner :
Client : Pohl Design and Construction
Prepared By : JAS
Company : Mortarless Systems Engineering, Inc.
Address : 325 Alliance Place NE Rochester, MN 55906
Telephone : 507-535-3502
Section : Sta. 2+00.00
Project File : Wall 1 Sta 2+00.prj
Vendor Data File :
Date and Time : 10/01/2014 04:17:20
Type of Structure : Reinforced Wall
Wall Geometry
Design Wall Height(ft) :13.33
Embedment Wall Height(ft) 1 1.67

Exposed Wall Design Height(ft) :11.66
Number of Segmental Wall Units : 20

Wall Inclination(degrees) 1713
Grades

Top Slope(degrees) :18.43

Broken Back Distance(ft) :14.00

Uniform Distributed Surcharge

Live Load Surcharge(Psf) 1 75.00
Dead Load Surcharge(Psf) :0.00
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Soil Data
Cohesion (c) | Friction 1 it Weight
Soil Zone Description (psf) Angle(®) (v)(pc)
P (degrees) Wy
. . Silty to Clayey Sand w/Gravely
Reinforced Soil Sand (SM) N/A 36.00 125.00
. . Silty to Clayey Sand w/Gravely
Retained Soil Sand (SM) N/A 36.00 125.00
Leveling Pad Soil Aggregate Base (GM) N/A 45.00 135.00
Foundation Soil Siity to Clayey Sansl wiGravely 200.00 36.00 125.00
and (SM)
Segmental Unit Data
Segmental Unit Name : Classic 8
Cap Height (Inches) 1 4.00
Unit Height (Hu)(Inches) : 8.00
Unit Width (Wu)(Inches) :12.00
Unit Length (Inches) :18.00
Setback (Inches) :1.00
Weight (Infilled)(Ib) :118.00
Unit Weight (Infilled)(pcf) :118.00
Center of Gravity(Inches) :6.00
Geosynthetic Reinforcement Type and Number
Supplier Product Name Number
Stratagrid 200 9
Geosynthetic Properties
Geosynthetic Product (E;f':) RFcr RFd RFid '(]szg ci Cds
Stratagrid 200 3600.00 1.55 1.10 1.10 1919.49 0.95 0.95
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Unit-Unit Interface Properties

Minimum Shear Shear Friction Maximum Shear
Capacity(lb/ft) Angle Capacity (Ib/ft)
585.00 56.00 6000.00

Geosynthetic-SRW Unit Connection Strength properties

Minimum 1st Inflection Point (Ib/ft) 2nd Inflection Point (Ib/ft)
. Conn. ;
Geosynthetic Product Capacity Normal Load ng:ggﬂ;n Normal Load Con“rlml:::(tion
(Ib/ft) (Ib/ft) (Ib/ft) (bIf) | capacity(Ibift)
Stratagrid 200 1198.00 1000.00 1250.41 15512.96 2011.00
Geosynthetic-SRW Unit Shear Strength properties
Geosynthetic Minimum Shear Friction Maximum
Product Shear Angle Shear
Capacity(lb/ft) Capacity (Ib/ft)
Stratagrid 200 1796.20 50.43 6000.00
Design Criteria For External Stability Analysis
FOS Sliding :1.50
FOS Overturning :2.00
FOS Bearing Capacity :3.00
Base Geosynthetic ratio(L/H) :0.60
Reinforced Soil-Retained Soil Interface Friction Factor :1.00
Reinforced Soil-Retained Soil Interface Friction Angle - 36.00

(degrees)
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Design Criteria For Internal Stability Analysis

FOS Tensile Overstress :1.50
FOS Pullout :1.50
Anchorage Length (ft) : :1.00
Wall-Retained Soil Interface Friction Factor : 0.67
Wall-Retained Soil Interface Friction Angle(degrees) 12412

Design Criteria For Facing Stability Analysis

FOS Geosynthetic-WallConnection :1.50
FOS Crest Toppling :1.50
Max. Reinforcement Spacing :2.00

Vertical Components

Vertical Components of Earth Pressures Used : Yes

Cofficients of Earth Pressure and Failure Plane Orientation

Reinforcement Soil(Static)(Ka) :0.209
Reinforcement Soil(Static)(Kah Horizontal Component)  : 0.200
Internal Modified Back Slope(Bint) :9.926
Orientation of failure plane from horizontal(degrees) for
Internal Stability + 55.266
Retained Soil(Static)(Ka) :0.204
Retained Soil(Static)(Kah Horizontal Component) :0.179
External Modified Back Slope(Bext) : 6.667
Orientation of failure plane from horizontal(degrees) for - 54.742

External Stability

file:///C:/Program%20Files%20(x86)/NCMA/SRWall%204.0/Report.html 10/1/2014



National Concrete Masonry Association Page 5 of 12
Result of External Stability Static Analysis
Calculated Design Criteria
FOS Sliding 4.19 >1.50
FOS Overturning 6.12 >2.00
FOS Bearing Capacity 23.86 > 3.00
Base Reinforcement Length (L)(ft) 9.00
Base Reinforcement Ratio (L/H) 0.68 > 0.60
Detailed Result of External Stability Analysis
Calculated
Total Horizontal Force (Ib/ft) 3115.80
Total Vertical Force (Ib/ft) 17990.05
Sliding Resistance (Ib/ft) 13070.53
Driving Moment (Ib-ft/ft) 1731714
Resisting Moment (Ib-ft/ft) 105968.31
Bearing Capacity (psf) 49672.68
Base Eccentricity (e)(ft.) -0.43
Eccentricity Ratio (e/L-2e) -0.04
Maximum Bearing Pressure (psf) 2081.69
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Results of Internal Stability Static Analysis

Layer
Unit | Geosynthetic| Elevation| Length| {200l oversross | pullout| Side | SPEEing
# (f) | >=1.50 |>=150 |>=150| (0
19 | Statagrid | 4500 | 900 | 148 | 2405 | 957 [1643 | OK
17 | Statagrid | 4067 | 900 | 194 | 1763 [1503 [1262 | OK
15 | Stratagrid | 933 | 900 | 270 | 1251 |1837 [1039 | oK
13 | Statagrid | g0 | 900 | 345 974 |21.78 | 886 | OK
11 | Statagnid 1 ge7 | 900 | 421 702 | 2504 | 774 | oK
g | Statagrid | 533 | 900 | 497 660 |2844 |687 | OK
7 | Strewagrid | 400 | 9.00 | 573 582 3192 |619 | OK
5 | Stratagrid | 567 | 9.00 | 648 511 | 3516 |564 | OK
3 | Stratagrid | 133 | 900 | 7.24 297 |2508 | 519 | oK

Detailed Results of Internal Stability Analysis

Unit | Gegsynthetc | Elevation | Length | S odl| LTDS. |02 | Coaciy | Force. |Capaciy
# (Ft) (bift) | (Ib/ft) | (Ibift) | (Ibift)
19 | Statagnid | 4500 | 900 | 148 |"919%9) 7980 | 76356 |244.23 |3938.86
17 | Statagrid | 4067 | 900 | 194 |191949)108:88 14636 09 |404.04 |5100.80
15 | Statagrid | 933 | 900 | 270 |191949) 15338 1581516 | 60499 |6286.68
13 | Stratagrid | gg9 | 900 | 345 |191949) 19708 1459514 |84a.10 |7478.80
11 | Statagnid | ge7 | 900 | 421 |191949) 24223 1g0g57; | 112271 543596
o | Stratagrid | 535 | 900 | 497 |191949)286.73 144556, | 144337 9917.41

200

7 Strza(;a(l)grld 4.00 9.00 5.73 1919.49 | 329.91 | 10530.65 | 1801.29 [ 11154.75
5 Str;(l):ggrld 2,67 9.00 6.48 1919.49 | 375.58 | 13205.29 | 2198.71 [ 12407.14

3 Strza(gggrld 133 9.00 7.24 1919.49 | 645.94 | 16203.02 | 2639.07 | 13684.14
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Results of Facing Stability Static Analysis
FOS
SR‘.N Heel Geosynthetic| Crest FOS .
Unit | Elev Product Toppling Connection
# (ft) >=1.50 >=1.50
Stratagrid
19 (12.00 200 3.98 15.12
Stratagrid
17 |10.67 200 11.15
Stratagrid
15 9.33 200 7.97
Stratagrid
13 8.00 200 6.25
Stratagrid
1 6.67 200 5.12
Stratagrid
9 5.33 200 4.35
Stratagrid
7 4.00 200 3.81
Stratagrid
5 2.67 200 3.37
Stratagrid
3 1.33 200 1.97
Results of Facing Stability Analysis(Moment & Connection)
SRW/| Heel Drive Moment Resist Connection Connection
Unit | Elev Geosynthetic Product ) Moment (lb- Capacity
4 (Ft) (Ib-ft/ft) ft/ft) Load (Ib/ft) (Ib/ft)
19 (12.00 Stratagrid 200 23.18 92.38 79.80 1206.25
17 [10.67 Stratagrid 200 108.88 1214.47
15 9.33 Stratagrid 200 153.38 1222.76
13 8.00 Stratagrid 200 197.06 1230.98
1 6.67 Stratagrid 200 242.23 1239.21
9 5.33 Stratagrid 200 286.73 1247.50
7 4.00 Stratagrid 200 329.91 1255.72
5 2.67 Stratagrid 200 375.58 1263.95
3 1.33 Stratagrid 200 645.94 1272.23
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Internal Compound Stability Result
sRw | Factor | s i‘é‘g:; SFs | TFgrid | =DynF | =wt | zal | =ad
Units | gatety | (bIft) (Ib/ft) (Ib/ft) | (Ib/ft) | (Ibift) | (bift) | (Ibift) | (Ibit)
1 1.771 24157 2209 14925 60 0 34249 813 0
2 1.793 16776 2450 12797 3718 0 23850 546 0
3 1.788 18692 2691 13041 1940 0 27015 807 0
4 1.882 15797 2216 11520 3667 0 22605 667 0
5 1.874 15652 2528 10806 2069 0 22420 664 0
6 2.031 15933 2334 10096 2241 0 22459 662 0
7 2.006 14079 2511 9178 1818 0 20047 660 0
8 2.132 14138 2101 8515 1915 0 19908 657 0
9 2137 14285 2495 7865 31 0 20011 654 0
10 2.267 11304 1868 6700 2017 0 15787 529 0
1 2.280 11311 2478 6142 212 0 15724 527 0
12 2.454 9694 1635 5377 1863 0 13505 524 0
13 2.468 9524 2462 4877 50 0 13226 522 0
14 2.690 7235 1401 3907 1873 0 9992 410 0
15 2,725 6975 2367 3488 160 0 9607 408 0
16 3.014 9417 1168 3654 429 0 13157 916 0
17 3.032 5393 2177 2498 4 0 7430 404 0
18 3.204 6679 935 2476 319 0 9322 765 0
19 3.449 3268 1813 1473 0 0 4475 304 0
20 2.880 2533 702 1123 0 0 3535 302 0
Basic Internal Compound Stability Static Result
Lowest FOS : 1.771
Critical Failure Plane Location -
Height of Exit at Wall Face
SRW Unit #A1
Elevation :0.00 ft
Distance to Entrance at Top Grade : 24.08 ft
Internal Compound Stability Geometry
3 ||3|‘tlz Fa(():;or Cgr:(t:er Csri;‘t:er R:Jﬁ:s Ar&g)x it Ar(cYE)x it Elr\l::;r E?ll;(e:l’
Safety (Xc) (Yc) (R) (X1) (Y1)
1 1.771 0.000 25.101 25.101 0.000 0.000 24.075 17.999
2 1.793 -7.620 31.072 31.366 0.083 0.667 20.892 17.999
3 1.788 -7.240 37.442 36.860 0.167 1.333 24.075 17.999
4 1.882 |-10.416 | 40.270 | 39.729 0.250 2.000 22.483 | 17.999
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5 1.874 -6.481 36.177 34.196 0.333 2.667 22.483 17.999
6 2.031 -2.842 32171 29.022 0.417 3.333 22.483 17.999
7 2.006 -5.722 38.031 34.595 0.500 4.000 22.483 17.999
8 2.132 -2.379 34.187 29.668 0.583 4.667 22.483 17.999
9 2137 0.667 30.456 25.123 0.667 5.333 22.483 17.999
10 2.267 -1.916 33.381 27.510 0.750 6.000 20.892 17.999
11 2.280 0.833 30.085 23.418 0.833 6.667 20.892 17.999
12 2.454 -1.453 35.810 28.576 0.917 7.333 20.892 17.999
13 2.468 1.000 32.786 24.786 1.000 8.000 20.892 17.999
14 2.690 -0.990 35.161 26.575 1.083 8.667 19.300 17.999
15 2.725 1.167 32.639 23.306 1.167 9.333 19.300 17.999
16 3.014 1.250 51.266 41.266 1.250 10.000 25.667 17.999
17 3.032 1.333 36.346 25.679 1.333 10.667 19.300 17.999
18 3.204 1.417 53.179 41.845 1.417 11.333 24.075 17.999
19 3.449 1.500 36.897 24.897 1.500 12.000 17.708 17.999
20 2.880 1.583 39.715 | 27.049 1.583 12.667 17.708 17.999
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Wall Reinforcement Layout

Page 10 of 12
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Project Identification
Project ID 1 13-0354
Project Name : Covered Wagon Wall
Owner :
Client : Pohl Design and Construction
Prepared By : JAS
Company : Mortarless Systems Engineering, Inc.
Address : 325 Alliance Place NE Rochester, MN 55906
Telephone : 507-535-3502
Section : Sta. 2+00.00
Vendor Data File :
Project File : Wall 1 Sta 2+00.pr;j

Date and Time

: 10/01/2014 04:17:20
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Internal Compound Stability Graphics

Lowest FOS:1.771

H=133333

2xH=26.66667 ft

Y

167/t |

Global Stability has not been addressed

Project Identification

Project ID : 13-0354

Project Name : Covered Wagon Wall

Owner :

Client : Pohl Design and Construction
Prepared By : JAS

Company : Mortarless Systems Engineering, Inc.
Address : 325 Alliance Place NE Rochester, MN 55906
Telephone : 507-535-3502

Section : Sta. 2+00.00

Vendor Data File :

Project File : Wall 1 Sta 2+00.prj

Date and Time : 10/01/2014 04:17:20
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Project Notes :

See Wall Profile, Sheet 2 through 5 of 5, by MSE, Revised 10/01/14.

Soil Notes :
Contractor must verify soil parameters prior to construction. See Typical Cross
Section, Sheet 1 of 5, by MSE, revised 10/01/14. Global Stability shall be analyzed
by project soils engineer.

Unit Notes :

Contractor must place 12" crushed rock (drainage fill material) behind SRW units as
shown on Typical Cross Section, Sheet 1 of 5, by MSE, revised 10/01/14.
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