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CONSTRUCTION NOTES

1. All materials and construction shall be in conformance with the latest edition of the Mile High Flood
District (MHFD) Specifications and Criteria, unless otherwise specified on the drawings.

2. All materials and workmanship shall be subject to Inspection by the Mile High Flood District (MHFD) and
the City of Louisville.

3. A preconstruction meeting shall be scheduled a minimum of 48 hours and a maximum of 96 hours prior
to the start of construction.

4. MHFD and/or City of Louisville shall be contacted a minimum of 24 hours prior to a necessary inspection.

5. Location of existing utilities shall be verified by the contractor prior to actual construction. For
information contact: 811 or www.Call811.com or 1-800-922-1987. The Contractor shall field

field verify size and horizontal and vertical locations of existing facilities prior to construction, and notify the
engineer of any discrepancies. All utilities shall be protected by the contractor in place.

6. The contractor is responsible for coordination of utility relocation by utility companies. The contractor shall
be responsible for protecting utilities during construction and shall hold City of Louisville harmless for damages

arising from the contractor’s failure to adequately protect existing utilities.

7. The Contractor shall have one (1) signed copy of the constuction plans, approved by MHFD, one (1)
signed copy of the GESC plans, approved by City of Louisville, and one (1) copy of MHFD specifications,

at the job site at all times.

8. Existing facilities not indicated to be removed shall be protected in place or removed and replaced in kind,
as approved by the engineer.

9. All trenches shall be adequately supported and the safety of workers provided for as required by the
most recent Occupational Safety and Health Administration (OSHA) "Safety and Health Regulations for
Construction”.

10. Compaction of all trenches must be attained and compaction test results submitted to MHFD in
preliminary form prior to paving and in final form prior to probationary acceptance.

11. The work will take place in and around a stream, subject to periodic flooding. The Contractor shall be
responsible for the control of surface and subsurface water during the course of the work. Any damage to
the work resulting from surface flows, base flows or flood flows including buoyancy forces on pipelines and

other facilities shall be corrected by the Contractor at the Contractor’'s sole cost.

12. Contractor shall protect existing trees and shrubs as shown on the plans. All trees and shrubs to be
removed are specifically shown on the plans and shall be staked by the contractor and approved by the
engineer prior to construction. All trees and shrubs removed shall be hauled off-site.

13. Topsoil shall be stripped to a depth of 6” prior to grading, stockpiled during grading, and redistributed
over graded areas prior to seeding.

14. Contractor shall field verify the location (horizontal and vertical) at connections to all existing
infrastructure. This information shall be collected and submitted to the engineer for review prior to fabrication

and/or prior to installation of any new facilities shown on these contract drawings. The engineer will
determine if any minor modifications to the new facilities shown on the contract drawings are necessary such
as horizontal and vertical adjustments.

15. Contractor shall confine work to the construction limits shown.

16. Muck excavation shall be used only as approved by the Engineer.

17. All removal items shall become the contractor’s property to be disposed of in accordance with
specifications at no additional expense to the owners.

18. The contractor shall notify the engineer immediately of any field condition not consistent with the
contract documents.

19. The contractor is responsible for any and all permits, license, fees, and bonds that are necessary to
complete the construction of this project. The cost of these items shall not be measured and paid for
separately, but shall be included the work.

20. The contractor shall be responsible for the cleanup of any trash or mud on the site or adjacent streets
as a result of construction. The contractor shall restore access areas to their original grades and
pre—distrubance state of vegetation. The cost to restore these areas shall not be measured and paid for
separately, but shall be included in the cost of the work.

21. Saw cutting, removal, and disposal of all existing concrete and asphalt pavement shall not be paid for
separately but shall be included in the cost of the work.

22. The Contractor is responsible for implementing and maintaining erosion and sediment control measures at
all times during construction.

23. The Contractor shall provide, erect and maintain proper traffic control devices until the site is open to
traffic. If needed, the Contractor shall submit a traffic control plan to the City of Louisville
for approval prior to construction.

24. Repair of any damage to existing improvements or landscaping is the responsibility of the Contractor.

25. All damaged existing curb, gutter, and sidewalk shall be repaired prior to acceptance of completed
improvements.

26. All construction activities must comply with the State of Colorado permitting process for "Stormwater

Discharges Associated with Construction Activity.” For information, please contact Colorado Department of
Health, Water Quality Control Division, WQCD—-PE-B2, 4300 Cherry Drive South, Denver, Colorado 80222-1530.

Attention: Permits and Enforcement Section. Phone (303) 692-3500.
The disturbance for this project is greater than one acre and a SWMP will be required.

27. A City of Louisville Site Development Permit will be Required.

STORM DRAINAGE INFRASTRUCTURE NOTES

1. All storm drainage improvements are subject to compliance with MHFD Specifications and Criteria, unless otherwise
specified.

2. The Contractor shall comply with the "Colorado Water Quality Control Act” (Title 25, Article 8, CRS), the "Protection
of Fishing Stream” (Title 33, Article 5, CRS), the "Clean Water Act” (33 USC 1344). In the event of conflicts between
these requirements and water quality control laws, rules, or regulations of other Federal, or State agencies, the more
restrictive laws, rules, or requlations shall apply.

3. The contractor shall have, onsite at all times, an up to date (City Approved) Stormwater Management Plan (SWMP)
that accurately represents current field conditions. The developer shall comply with all terms and conditions of the
Colorado Department of Public Health and Environment (CDPHE) ‘Stormwater Discharges Associated with Construction
Activity’permit, the Storm Water Management Plan (SWMP), and the Erosion Control Plan.

3. Structural backfill shall be compacted to conform to MHFD Specification 31 23 33.

4. If any grouting becomes required it shall be in accordance with section 31 37 19 of the Mile High Flood District
(MHFD) specifications.

5. All boulders and riprap shall be selected and placed in accordance with section 31 37 00 of the Mile High Flood
District (MHFD) specifications.

6. Contractor shall refer to City of Louisville's Construction Best Management Practices details and notes for all
requirements relating to re—vegetation, sediment and erosion control requirements for construction activities.

BACKFILL NOTES

1. Prior to fill placement, areas shall be stripped of existing vegetation and other organic or harmful materials from
the construction areas. Surfaces shall be free of mounds and depressions which could prevent uniform compaction.

2. Fill against wing walls shall be compacted to densities specified and accomplished with hand—operated tampers or
other lightweight compactors. Over compaction may cause excessive lateral earth pressures, which may result in wall
movement.

3. Clean on-site soils or approved imported materials, less than 3 inches in size, may be used as fill material.
Imported fill shall be reviewed by the geotechnical engineer prior to importing to the site.

4. Engineered fill shall be placed and compacted in horizontal loose lifts of 8 inches or less in thickness, using
equipment and procedures that will produce a uniform fill with the recommended moisture contents and densities
throughout the lift. Backfill shall be uniformly distributed in layers brought up equally on both sides of the box
culvert. Recommended compaction criteria for engineered fill is 95% of the maximum dry density (AASHTO T99) within
S percent of the optimum moisture content.

5. Placement and compaction criteria presented herein, assume that fill depths are approximately 10 feet.

CITY OF LOUISVILLE NOTES

1. No work may commence within any improved public right—of—way until a right—of-way permit is obtained. The
developer shall submit a construction traffic control plan, prepared in accordance with MUTCD and Louisville standards
for approval prior to any construction activities within, or affecting, the right—of-way. The contractor shall be
responsible for providing any and all traffic control devices as may be required by the construction activities.

2. The limits of any concrete and/or asphalt removal in the right of way will be as directed by the city inspector.

3. All concrete (public improvements) shall have a minimum 28 day compressive strength of 4500 psi. No fly ash or
water reducer is allowed.

4. All water main fittings and valves shall be restrained using Megalugs or approved equal. For fittings and valves the
contractor shall use corrosion resistant T—head bolts with a fluoropolymer coating and shall be either “Cor—Blue” by
NSS Industries or ‘Blue Bolt” by Birmingham Fasteners or approved equal.

5. All water main tee/qate valve connections shall use swivel tees and/or solid by Swivel Adapters.

6. All public fire hydrants shall be factory painted red.

7. All materials, workmanship, and construction of public improvements (waterline, sewerline, asphalt and concrete) and
improvements in the right of way shall meet or exceed the standards and specifications set forth in the City of
Louisville Design and Construction Standards, latest version. All work shall be inspected and approved by the city of
Louisville.
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BORING: LE-1 Drilling and Sampling Methods L I T H ﬁ s BORING: LE-2 Drilling and Sampling Methods L I T H ﬂ s
| Project Name: Louisville Drainageway Drill Make and Model: CME 550 Project Name: Louisville Drainageway Drill Make and Model: CME 550
i Project Number: 20065 Drilling Method: Solid Stem Auger E N G | N E E R | N G Project Number: 20065 Drilling Method: Solid Stem Auger E N G | N E E R | N G
- Client's Name: Enginuity Engineering Bit Type: Cutting Head Client's Name: Enginuity Engineering Bit Type: Cutting Head
Owner's Name: City of Louisville Casing Description: N/A Boring Location: Louisville, CO Owner's Name: City of Louisville Casing Description: N/A Boring Location: Louisville, CO
Drilling Subcontractor: Vine Laboratories Hammer Weight (Ibs)/Fall (in): 140 lbs / 30" Boring Elevation: 5405' (Google Earth) Drilling Subcontractor: Vine Laboratories Hammer Weight (Ibs)/Fall (in): 140 lbs / 30" Boring Elevation: 5405' (Google Earth)
Lithos Representative: Wes Hogan Sampler Type(s): California / Split Spoon Notes: Lithos Representative: Wes Hogan Sampler Type(s): California / Split Spoon Notes:
. ® Date(s) of Drilling: 10/30/2020 Sampler Diameter(s): 2"/ 1.4" Date(s) of Drilling: 10/30/2020 Sampler Diameter(s): 2"/ 1.4"
| ¢ Sampling Data Visual Material Description Laboratory Testing Results Sampling Data Visual Material Description Laboratory Testing Results
In-Situ Strength & In-Situ Strength &
. Soil: || States INDEXDATA Compressibility Soil: | States INDEX DATA Compressibility
. ‘ -GEOLOGIC INTERPRETATION- % © -GEOLOGIC INTERPRETATION- '—g I
; & | USCS Classification (group symbol), particle sizes, density or consistency,| § = g & ~ USCS Classification (group symbol), particle sizes, density or consistency, N g: == §
. ks g|E color, moisture, odor, other descriptions 5|8 g &= . ) & S g5 |= color, moisture, odor, other descriptions s 5|88 = = e = <
| Bl _|&|g|| e g9z Z| 3 T8 E < el 5 x| gl o SOl ZISIES < Ay
S SzE 5 o325 e El== 83 el T | SI=IEl & o35 e El2|EE B el T
S E|e & Rock: 5= 5|2 5|28l 2 5 EEle & Rock: s 5|52 5|82l 2|l @
~ =85 %5 © ; soO| =252 E|EZ| | g 8 |EISEITS| O : 2alo|=|2|5| 22|85 =88
| 5|l 3 = né Q -GEOLOGIC INTERPRETATION- 2 g ez 3l 313|5 % 2 |L2| @ £ 5|s 3 s né’ © -GEOLOGIC INTERPRETATION- E % glE RO 3l 8|3 ,g.- 2 |£| 8
= | = = ® 2 ~— w® | = = . . . . = = = @ =2 ~— | = | =
i g 2|8l = % = % Bedrock Classification, hardness, weather, color, texture, joint size, g H 3 gl zle 83| % R g 8|8l = g|s § Bedrock Classification, hardness, weather, color, texture, joint size, g g2 2| S % 28|37 2132
i Alw|dlalels]| & other descriptions s22| &8 z|a|a|lE|S|&| S|H| e Slu|dale|s| & other descriptions c2 2|8 z|a|a|lE|S|a] S|a|
2 e " PAVEMENT 0 i ] COARSE ALLUVIUM
' COARSE ALLUVIUM o
ST " CLAYEY SAND (SC), some fine grained sand, some clay, 55100 , POORLY GRADED SAND with GRAVEL (SP), mostly fine
1|8 medium plasticity, medium dense, yellowish brown, dry, some 16 (1104 4911 31 18 | 8 grained sand, little gravel, up to 0.5" grain size, medium dense,
FeOx. olive brown, dry.
l'
0% 3 As above, pale olive. B ) CLAYEY SAND (SC), some clay, mostly sand, loose, olive
;l 18 a 8 brown, dry 276 0.01| 0 |53.1(469
(13.0 ft.
(135 ft. A 4
¥ =
fore n s CLAYEY SAND with GRAVEL (SC) fine sand and gravel, e n 2 CLAYEY SAND with GRAVEL (SC), mostly sand, little clay,
38 loose, olive yellow, wet. 5|8 little gravel, up to 0.5" grain size, medium dense, yellowish
] ) LEGEND: ! ° brown, wet.
. 0 25 ft 50 ft -
_‘5 9}_ S ] . ..
\ SCALE 1"= 50 __ Approximate Existing
Culvert Alignment
2T\ CLAYEY SAND with GRAVEL (SC), olive yellow, very dense, 2T ., FINE ALLUVIUM 20,01t
@ Approximate 5| " some sand, little clay, little gravel, wet. Bl R i e | LEAN CLAY with SAND (CL), mostly clay, little sand, little e Il
. ravel, medium plasticity, up to 0.5" grain size, hard, olive
Borehole Location %j yollow, wet. P EE
[T L] |I!'i~‘ ' PRO_#F(CLE OWNER CLENT FIGURE NUMBER h
" k2 City, - 2515380 25.0 ft.1 251530 % 25.0 ft.{
|IL.. |I| IIF ‘II |I ‘ '45 LOUISVILLE DRAINAGEWAY I rvine 21 LARAMIE FORMATION 737] 30 | 13 %ls T4 COARSE ALLUVIUM
COLORADO SINCE 1878 505 CLAYSTONE mostly clay, little sand, medium plasticity, soft, 36 WELL GRADED GRAVEL with SAND (GW) mostly gravel, little
ENGINEERING |oume oz wm | owmer| 2 slightly WX, yellowish brown, moist, FeOx in disoontinuitiges.5 fine grained sand, up to 1" grain size, very dense, olive, wet.
303.625.9502 DATE:| 101302020 CHECKED BY: EY
S
|30 J_5375 |30 5376
General Notes: Groundwater Data: General Notes: Groundwater Data:
BORI NG LOG KEY 1) Soil classifications are in general accordance with ASTM D2487 Standard Practice for Classification of Date: | Elapsed Time: | Depth to Groundwater: 1) Soil classifications are in general accordance with ASTM D2487 Standard Practice for Classification of Date: | Elapsed Time: | Depth to Groundwater:
) _Sn(lJ“S for Englneerrltn(g;;| Purposdes gl%lngledtﬁoﬂ Cltassufli%amn Stystemzl sent erdi -;!Z 10/30/ Drilling 13.5 ft ) %(‘)lls for Englneerll_tngI Purposdes Ellflngied tﬁon Cliassdli%auon Stystemzl . ordi i 10/30/ Drilling 13
e maximum particle size identified in the material description is dependent on sampler dimensions. || % e maximum particle size identified in the material description is dependent on sampler dimensions.  ||¥
STANDARD GEOTECHNICAL DRILLING 3)  Additional |nfor?nat|on is provided on the Boring Log Key. P P P x 3)  Additional |nfor?natlon is provided on the Boring Log Key. P P P X
Soil Classifications:
Clear Square Sieve Openings U.S. Standard Series Sieve Sizes Color: Sample colors are in general accordance with basic brown, red, yellow, and gray combinations
12" 3 3/4" 4 10 40 200 Description of Moisture Description of Odor
T Gravel I Sand T Description __Criteria Description Criteria
| Bouders | Cobles | —grares 1 rars T g T e 1S %as| [ Dy Absence of moisture, dusty, dy 10 the touch o JXaG | organic odoris not present
Moist Damp but no visible water Qdor _
300mm 75mm 19mm 4.75mm 2.0mm 0.42mm 0.075mm Wet | Visible free water, usually soll below The groundwater table Trace Miid organic odor; mixture of soif
n n n - - - - . . Organic Odor and organics
Gradation Estimates by Field Relative Densny or Consustency of Non-cohesive and Cohesive Soils P|asticity Strong Prominent organic odor; sample is
Observation Non-cohesive Soils Cohesive Soils Description Criteria Organic Odor primarily organic
Description Quantity (%) Classification | Blows per12in | Classification | Blows per 12in Nonplastic AZ" diameter thread cannot be rolled c -
Trace <5 Very Loose 0tod Very Sof 0102 Low | A% in diameter fread can be rolled vith diffculy; alump | | DesarRaRT e Criera
Few 5010 Loose 51010 Soft 3tod cannot be formed at a moisture lower than the plastic limit Weak | Crumbles with ight finger pressure
A n I T : n T
Little 15t0 25 ) Medium Stiff 5t08 . Ag"in diameter thread can be rolled easily; a crumbly lump Crumbles with considerable finger
Medium Dense 11-30 . Medium 9
Some 30t0 45 Sif_ 9to 15 can be formed at a moisture lower than the plastic limit Moderate pressure
Mostly > 50 Dense 31t0 50 Very Stiff 16 t0 30 High A" in diameter thread can be rolled very easily; a lump can Stron Wi not crumble with finger
Very Dense >50 Hard >30 be formed at a moisture lower than the plastic limit 9 pressure
Rock Descriptions:
Weathering Texture Field Hardness
Description Criteria Description Criteria Description Criteria
Fresh No visible sign of rock material weathering:s E:f;ho:zs slight discoloration on major discontinuity Very Fine Grained Grains not |33;|:::13; ;nslble to the Very Hard | Cannot be scratched with a knife or sharp pick.
Slightly Weathered Discoloration of rock material on discontinuity surfaces. Fine Grained Gralnset;zrellz;‘:fi?l.e dtit;:;;nmded Hard Can be scratched n(fm :u:;;rfe or pick only wih
) 6
Less than half of the rock material is decomposed and/or disintegrated to soil. Fresh or discolored . Can be gouged & deep by firm pressure on
Moderately Weathered rock is present either as a continuous framework or as corestones. Medium Grained Grain diameter between 7};" and %" Medium knife or pick point
) More than half of the rock material is decompsed and/or disintegrated to a soil. Fresh or discolored Can be grooved or gouged readily with knife or
Highly Weathered : . X ; Soft ’ )
rock is present either as a discontinuous framework or as corestones Coarse Grained Grains diameter between " and ' pick point
Completely Weathered All rock material is decomposed and/for disintegfated to soil. The original mass structure is still largely 1 Very Soft Can be carved with knife anq scratched readily |
intact. Very Coarse Grained |  Grains larger than 3" in diameter by fingernail
Geologic Interpretation:
A Geologic Interpretation of encountered soil and bedrock units is provided for each specific Visual Material Description. Examples of geologic interpretations for soil that may be presented include: FILL, ALLUVIUM, AEOLIAN, AND GLACIAL TILL, AND
RESIDUUM. Rock geologic interpretations are referenced based on a combination of field classifications and applicable geologic maps.
Sample Graphics and Descriptions: Groundwater Monitoring Well Graphics:
California Barrel Sampler: Barrel sampler loaded with sample liners and driven Contmuous'San'\pIer: A 5-foot long sr?\mpler ) U 2 = o FTTAa T == I == . _—
E to collect a relatively representative and intact specimen of soil or weak rock. barrel that is driven to collect a continuous Riser Pipe with | Jo—p 4 Well Screenwith .4 |{ RiserPipewith— F=| RiserPipe with
5-foot run of cohesive and non-cohesive soil. Auger Cutlings  F.=".q Silica Sand r.* .| SiicaSand |= [ Bentonite Chips
IZ Split-Spoon Sampler: Split-barrel sampler driven in accordance with ASTM D1586 - Ll I ==
used to provide visual material descriptions and collect a disturbed specimen. i
i ik [P X
I] Shelby Tube Sampler: Thin wall tube hydraulically pushed into the subsurface to Auger Cuttings K Stick-Up Well  BX™RX Flush Mounted Cap
collecta representative and intact specimen of sol. w  FirstGroundwater 7 Second Groundwater. 1 Third Groundwater
N Bulk Sample: Bulk or bagged sample taken from auger cuttings. Reading Reading Reading
Boring Graphics:
Below are the primary boring log graphics. Any classification combinations will result in a combination of graphics.
% .
' Elastic Well Graded
gg Fil // Lean Clay Fat Clay sit Gravel L I n
. ) Poorly Graded} 555 Well Graded ==
o y : ¥ i
2': ¢l Gravel | sand ::[ Sandstone Claystone Siltstone E N G | N E E RIN G
. : : DESIGNED: SHEET/REFERENCE NO.
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DENVER, CO 80211 749 MAIN ST. ENGINUITY ENGINEERING SOLUTIONS ALL APPLICABLE MILE HIGH FLOOD DISTRICT (MHFD) AND
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COTTONéVOOTOZ MANOR APPROXIMATE N 1257992.12
REC. NO. 925104 40" DITCH EASEMENT £ J102571.95
PER FPLAT
— A - N: 11237985.15
S UTY 15" UTILITY EASEMENT o E- 3102587.00
15" INGRESS AND EGRESS TO PARK EASEMENT i > REC. NO. 925104 o
REC. NO. 925704 < +
O #208 o
10° UTILITY EASEMENT (PER PLAT) d A
LOT 4, BLOCK 6 LOT 3 BLOCK 6 LOT 2 BLOCK 6 LOT 1, BLOCK 6 — L
— AMENDED PLAT OF — — AMENDED PLAT OF AMENDED PLAT OF —_— —_— AMENDED PLAT OF Iﬁ:"
PARKWOOD FILING NO.2 PARKWOOD FILING NO.2 PARKWOOD FILING NO.2 PARKWOOD FILING NO.2 <
P-5F-4 NO.19 P-5F-4NO.19 P-5F-4NO.19 P-5F-4NO.19 (D (’S)
% LOT 8A LOT 8 LOT7 LOT 6 LOT 5 o
B o =
s23 Js
SS K , ST
= 8 gf 8 TELEPHONE FASEMENT S E
SURVEY CONTROL SURVEY CONTROL (CONT.) Q PER PLAT S
LAND CORNERS: E IS é CONSLTIglIJTngng
PNT NORTHING EASTING ELEVATION DESCRIPTION S =
300 1238639.42 3102498.15 0.00000 NORTH QUARTER CORNER SECTION 8 T ORI e R e DESCRIBTION o3
2.57 AC PLS 14070 ) 98  1238645.02 3099859.96 5483.39 LP—19 5 LOT 1, BLOCK 1
301 1238645.02 3099859.96 0.00000 NORTHWEST CORNER SECTION 8 3.25 99 1238706.39 310523812 5357.30 LL—16F o FISCHER SUBDIVISION REPLAT A
AC PLS 6757 ) ' ' N P-35 F-3 #18
| AERIAL TARGET / PANEL POINT CONTROL: | |
Eﬁ?NﬁoiiﬁﬁisTY mgisgiisNOT Dﬁgggg;gTK»J PNT NORTHING EASTING ELEVATION DESCRIPTION
SN e aus s e LUMINUM DISK LS 99414 501 1238605.55 3101616.78 542291 PANEL POINT / NAIL 0 40 80
: : ) 502 1238470.57 3101402.18 542112 PANEL POINT / NAIL
201 1238581.64 5101549.66 17 BRASS TAG PLS 15515 503 1238312.73 3101943.58 5408.75 PANEL POINT ? NAIL CHANNEL/CULVERT LAYOUT Feet
égé 12?222*83 3101;QP;;8L7O . AfbMﬁﬁﬁfﬁigﬁ[g§§12j%g6406 505 1237992.36 3101985.17 5404.56 PANEL POINT / NAIL
' ' 507 1237647.36 3102658.33 5378.99 PANEL POINT / NAIL NOMGER | LENGIH | DIRECTION |
204 1237888.15 3102002.17 OFFSET SET CUT CROSS S08 1937839 59 109879 o a0 5o SANEL POINT 7 NALL L1 31.54" | N78 24" 42°W
205 1237887.97 3102134.18 OFFSET SET CUT CROSS ' : : / 12 16.13 | S86° 25’ 52'W
206 1238581.26 3101537.33 NO.5 REBAR WITH 1”7 YELLOW PLASTIC CAP PLS 15315 L3 2078 | N67" 39 45 W
207 1238129.57 3102349.02 NO.5 REBAR WITH 17 YELLOW PLASTIC CAP PLS 29414 % 250597956’ ﬁ/g;, g gg%
208 1237977.76 3102349.04 NO.5 REBAR WITH 17 YELLOW PLASTIC CAP PLS 10717 GIS NOTE T VRO ]
210 1237767.30 3102499.33 NO.5 REBAR WITH 17 YELLOW PLASTIC CAP PLS 26593 GROUND COLORADO MODIFIED STATE PLANE COORDINATES (ZONE NORTH 0501) 5 130" T NG 57 AT
211 1237676.80 3102606.06 NO.5 REBAR WITH 17 YELLOW PLASTIC CAP PLS 17666 PNT NORTHING EASTING ELEVATION DESCRIPTION L9 29.60° | N8O 58 46°W
212 1237894.40 3102757.58 NO.5 REBAR WITH 1”7 RED PLASTIC CAP PLS 24302 100 1237567.764 3102604.784 5381.37 NO.5 REBAR WITH 1" BLUE PLASTIC CAP 10 2202 | NBG" 46 56°W
213 1237929.87 3102688.52 NO.5 REBAR WITH 1.5” ALUMINUM CAP DBCO STAMPED TRUE NORTH CONTROL L17 6.64 N72" 21" 22°W
214 1237958.73 3102555.70 NO.5 REBAR WITH 1.5” ALUMINUM CAP DBCO
215 1237970.63 3102499.34 NO.5 REBAR WITH 1.5” ALUMINUM CAP DBCO GRID COLORADO STATE PLANE COORDINATES (ZONE NORTH 0501)
216 1237977.35 3102499.21 NO.5 REBAR WITH 1.5” ALUMINUM CAP DBCO PNT NORTHING EASTING ELEVATION DESCRIPTION )
517 1937677 59 2102499 45 NG 4 REBAR 100 1237212.594 3101714.367 5381.37 NO.5 REBAR WITH 1" BLUE PLASTIC CAP
218 1237885.33 310293444 NO.5 REBAR WITH 1.5” ALUMINUM CAP DBCO STAMPED TRUE NORTH CONTROL
220 1238372.32 3101633.62 NO.5 REBAR WITH 1.5” ALUMINUM CAP PLS 15315 ATITUDE AND LONGITUDE-
221 1238314.06 3101659.50 NO.5 REBAR WITH 17 YELLOW PLASTIC CAP SNT LATTUDE  ONGITUDE DESCRIPTION
222 1258267.32 3101726.74 NO.5 REBAR WITH 1.5° ALUMINUM CAP 100 39°59°02.27951”  105°08'13.31642” NO.5 REBAR WITH 17 BLUE PLASTIC CAP
223 1238120.18 5101938.89 NO.5 REBAR WITH 17 ORANGE PLASTIC CAP STAMPED TRUE NORTH CONTROL
224 1238018.58 3102567.99 NO.5 REBAR WITH 1.5” ALUMINUM CAP DBCO

PRIMARY SITE CONTROL:

PNT NORTHING EASTING ELEVATION DESCRIPTION

100 1237567.77 5102604./8 0381.57 NO.5 REBAR W/1” BLUE PLASTIC CAP
STAMPED TRUE NORTH

101 1237993.06 3102294.28 5395.70 CUT CROSS

102 1238303.14 3102342.14 5401.27 CUT CROSS

105 1238006.84 3101830.36 5410.40 NO.5 REBAR W/1” BLUE PLASTIC CAP
STAMPED TRUE NORTH

104 1238451.84 3101396.45 5420.79 CUT CROSS

105 1238610.75 3101611.99 5424.02 CUT CROSS

106 123/7474.70 3102893.23 0380.17 CUT CROSS

107 1238611.10 3101519.25 5426.73 CUT CROSS

110 123/8635.38 5102830.01 0380.17 CUT CROSS

GROUND SCALE FACTOR EQUALS 1.00028/072
GRID SCALE FACTOR EQUALS 0.99971301

POINT OF ORIGIN: 0,0

NAD 83 (92)
NAVD 88

GEOID 18B

US SURVEY FEET

NOT FOR CONSTRUCTION

PLANS REFLECT IMPROVEMENTS FOR CLOMR MODELING
ONLY AND ARE NOT OF SUFFICIENT DETAIL TO BE USED FOR

PREPARED FOR:

MH+D

MILE HIGH FLOOD DISTRICT

LOCAL GOVERNMENT SPONSOR:

E

PREPARED BY:

MILE HIGH FLOOD DISTRICT
2480 W. 26TH AVE., STE. 156-B
DENVER, CO 80211

CITY OF LOUISVILLE
DEPARTMENT OF PUBLIC WORKS
749 MAIN ST.

LOUISVILLE, CO 80027

FX :

ENGINUITY ENGINEERING SOLUTIONS

LITTLETON, COLORADO 80127
PH : 303-872-9112
303-872-9104

CPB REVISION| DESCRIPTION BY DATE
—— DRAWN: L)R_
CPB
10106 WEST SAN JUAN WAY, STE 215 CHECKED: J\/\/S
DATE:
3/4/22 (R= )

DESIGNED:

CONSTRUCTION
CO S G C C O SHEET/REFERENCE NO.
ey e e e e ||| DRAINAGEWAY A-1 CULVERT REPLACEMENT
UNDER MY DIRECT SUPERVISION, IN ACCORDANCE WITH 04
ALL APPLICABLE MILE HIGH FLOOD DISTRICT (MHFD) AND
RESPECTIVELY; ' AND THAT 1AM FULLY RESPONSIBLE FOR OF
ALL DESIGN AND REVISIONS RELATIVE TO SAID PLANS. PROJ ECT CONTROL 31




NOT FOR CONSTRUCTION ; 0 o

PLANS REFLECT IMPROVEMENTS FOR CLOMR MODELING
ONLY AND ARE NOT OF SUFFICIENT DETAIL TO BE USED FOR
CONSTRUCTION

Feet

|
¢
EXISTING  100—YEAR =
EXISTING BUILDING FLOODPLAIN |
|
¢

REMOVE EXISTING = |

HEADWALL AND = |

WINGWALLS (5 CY1) | |

% N
»” ‘ h
EXISTING 48" CMP TULVERTO BE |
/ REMOVED FROM HEADWALL TO INLET O) =

Li D 7‘77,,,7”—()2*'6 _ 4
’ Bemove EXTSTIN :
| CONCRETE
SIDEWALK (55 SY) ‘e
(5]

(0 L REMOVE EXISTING ASPHALT PAVEMENT (200 SY)

d
oy W : |
AN / _ S

= ‘

EAST SIDE OF GARFIELD ]C F4) 1 .
=

K
o0
'Q"Q‘\‘ WA~

558K
]
w0 H
X \
\
N
A
KA
SRS
3K
RS8R
O

| XS
g ?2“:?’ - EXISTING TRASH ENCLOSURE  FyiSTING CONCRETE EXISTING BUILDING
RS N sesmese © 1O REMAIN (PROTECT) SIDEWALK TO REMAIN

=
%5
2%
—

- MATCH LINE SHEET 07

— s PROTECT,

S~ & ’:“ ( :

(9595904 i

s

3?&?4 % XSTHG—GULVERT 1O BE FLO

5553 \ ROM INLET ON EAST SIDE OF
8K ARFIELD [0 OUTLET (165 LF#)
e , == ,

XX
8%
S8
IS
&

M s g ~

o

<
3§

e
5

XK
S

‘v -
5

%
525

%5

/

/

00093090
s

X

REMOVE
EXISTING -
REE /

-

S g N\ REMOVE. REPLACE. & ENCASE TO 4

i RINGLINE EXISTING SANITARY SEWER

NN LA
O\ 4%,
]

GARFIELD AVE. .

LIMITS OF —
CONSTRUCTION
o REMOVE EXISTING
( ASPHALT FPAVEMENT IN
PARKING LOT (650 SYi)
EXISTING 107 0.D. CLAY \
i SANITARY SEWER IPE TO — (]
REMAIN ( PROTEC 7) EXISTING BUI/L [
| =
1~
PREPARED FOR: LOCAL GOVERNMENT SPONSOR: PREPARED BY: DESICNED: SHEET/REFERENCE NO
- REVISION| DESCRIPTION BY DATE CONSULTANT ENGINEER CERTIFICATION
MILE HIGH FLOOD DISTRICT - CITY OF LOUISVILLE : %’nu’ | a CPB (R=— ) | HEREBY AFFIRM THAT THESE PLANS WERE PREPARED DRAI NAG EWAY A'1 CU LVE RT REPLACEM ENT 05
2480 W. 26TH AVE., STE. 156-B DEPARTMENT OF PUBLIC WORKS — DRAWN: UNDER MY DIRECT SUPERVISION, IN ACCORDANCE WITH
DENVER, CO 80211 749 MAIN ST. ENGINUITY ENGINEERING SOLUTIONS CPB ALL APPLICABLE MILE HIGH FLOOD DISTRICT (MHFD) AND
ousLE €0 s A R | OF
EQ :: 5?85?;_887722—_3113)4% T 5/4/22 ALL DESIGN AND REVISIONS RELATIVE TO SAID PLANS. SITE AN D DEMOLITION PLAN (1 OF 3) 31




MATCH LINE SHEET 06

EXISTING TREE TO BE \PROIECTED

-NV'S - -N -NVS — —NV'S -

-NV'S -

— NVS -

/ REMQVE EXISTING FENCE (40 LF+)

REMOVE EXISTING CONCRETE
—OUIFALL AND RUBBLE

Otp- —58390- S

I —
—

— \
—
. -

~ PROTECT EX/ST//\/ RAISED

%Y,

RU PIPE (5 LF2)

SANITARY SE
RIM: 5391.4

VE EXISTING ST

-
LIMITS OF ~ A
CONSTRUCTION

-~ T

NOT FOR CONSTRUCTION

PLANS REFLECT IMPROVEMENTS FOR CLOMR MODELING
ONLY AND ARE NOT OF SUFFICIENT DETAIL TO BE USED FOR

REMOVE EXISTING TREES

J -y

CONSTRUCTION

EXISTING BUILDING

MATCH LINE SHEET 08

Feet

PREPARED FOR:

HFD

MILE HIGH FLOOD DISTRICT

MILE HIGH FLOOD DISTRICT
2480 W. 26TH AVE., STE. 156-B
DENVER, CO 80211

LOCAL GOVERNMENT SPONSOR:

- CITY OF LOUISVILLE
DEPARTMENT OF PUBLIC WORKS
749 MAIN ST.

LOUISVILLE, CO 80027

10106 WEST SAN JUAN WAY, STE 215

LITTLETON, COLORADO 80127
PH : 303-872-9112
FX : 303-872-9104

DESIGNED:

CPB REVISION| DESCRIPTION BY DATE
DRAWN: L)R_
CPB
CHECKED: JWS
DATE: -.E
3/4/22 (R= )

CONSULTANT ENGINEER CERTIFICATION

| HEREBY AFFIRM THAT THESE PLANS WERE PREPARED
UNDER MY DIRECT SUPERVISION, IN ACCORDANCE WITH
ALL APPLICABLE MILE HIGH FLOOD DISTRICT (MHFD) AND
CITY OF LOUISVILLE STANDARDS AND STATUTES,
RESPECTIVELY; AND THAT | AM FULLY RESPONSIBLE FOR
ALL DESIGN AND REVISIONS RELATIVE TO SAID PLANS.

DRAINAGEWAY A-1 CULVERT REPLACEMENT
SITE AND DEMOLITION PLAN (2 OF 3)

SHEET/REFERENCE NO.

06
OF
31
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DRAINAGEWAY A-1 CULVERT REPLACEMENT
SITE AND DEMOLITION PLAN (3 OF 3)

ALL APPLICABLE MILE HIGH FLOOD DISTRICT (MHFD) AND
CITY OF LOUISVILLE STANDARDS AND STATUTES,
RESPECTIVELY; AND THAT | AM FULLY RESPONSIBLE FOR

CONSULTANT ENGINEER CERTIFICATION
| HEREBY AFFIRM THAT THESE PLANS WERE PREPARED
UNDER MY DIRECT SUPERVISION, IN ACCORDANCE WITH
ALL DESIGN AND REVISIONS RELATIVE TO SAID PLANS.

NOT FOR CONSTRUCTION
PLANS REFLECT IMPROVEMENTS FOR CLOMR MODELING

ONLY AND ARE NOT OF SUFFICIENT DETAIL TO BE USED FOR
CONSTRUCTION
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3/4/22

posrprosecy 5. CROUTED BOULDER DROP o TR
- STRUCTURE. (SEE DETAILED | 518" OF 72 REINFORCED QONCRETE PIPE @ 3.11%
YEAR FLOODPLAIN OUT ShEET 1o &
) PROPUSED SINGLE TYPf 16 / |
INLET. (SEE DETAILED S
o kot ey \ PLANS REFLECT IMPROVEMENTS FOR CLOMR MODELING
e o |
]| PROPOSED) WANHOLE. | ONLY AND ARE NOT OF SUFFICIENT DETAIL TO BE USED FOR
Ty (SEE DETALED STORM| | \
e\ DRAIN LAYQUT SHEET i | |
4 i | i | PE \P'\BOX BASE MANHOLE. SEE DETAIL 10, SHEET 19 10" WAINTENANCE C STRUCTION
e ¢ TA: 16+66.12 a
SR | é = | - 5395 67 EXISTING| 100—YEAR |5 ACCESS POST—PROJECT
N Jj” iz | ~ : 5378.99 FLOGDPLAIN | 100~ YEAR FLOODPLAIN
) e -15379.00 72" REINFORCED CONCRETE FIPE < [~ —
‘ : 61 18" REINFORCED CONCRETE PIPE { ' el \l\\
| 99 72" REINFORCED, CONCRETE | PIPE = = —
i sodll NS e } | %? =3 — —
= A = AT =7 )
S vl He o
| — = L—\ \ T ™~ — ~— < < T
I ljqidl - ~  EXISTING, TREES TO-BE. PROTECTED. -
W] 5 g . °§ - — ~
‘ L/ ———————— N s (- f\Jﬁl:_‘T\« — "/\L \ \E/\ NS 0 50
PROPDSED FYPE 13 IMEl ——— Ay S — Feet
(0 MANTENANCE [ £E DATALED STORM DRAIN Eusilgl =
meﬂiﬂ%7ﬂ + - =
ACCESS A2 RO LA
(Y A ANy TV ) SARN T
HEADWALL AND WINGWALLS /_f§ﬁ_¥lL;2 X - - OTES,
WITH TRASH RACK. (SEE » = _ A - 3 : ,
DEMMED,%ANf%fﬁévg) PROPOSED 16 REINFORCED — T = ] 7T — T 1. EXCAVATE AND BACKFILL FOR 72" RCP CULVERT
CONCRETE PIPE. (SEE DETAILED \“‘J%%%%%%“ o\ - . PER CDOT STANDARD PLAN M-206—1
STORM DRAIN LAYOUT SHEET 11) iy a \ ) e /o 2. 72" RCP TO MEET CDOT STANDARD PLAN
EXISTING 10" CLAY p— 0y s 2 J W=605-2
REPLACE AND ENCASE 10° \ | sawmary sewer piee - 7 PROFESED 16 LN OCED | \ -
PVC SANITARY SEWER PIPE. | (%EDﬁNMDSWM/MMWLA | /
(SEE DETAIL 6, SHEET 19) R02.4’ OF 72" REINFORCED CONCRETE PIPE @ 0.60% STUB 18" REINFORCED — | =
CONCRETE PIPE INTO 2
WINGWALL GROUTED BOULDER BASIN
\‘ HEADWALL AND WINGWALLS. — (30" MIN. BOULDERS). (SEE
APPROXIMATE LOCATION
OF EXISTING 17 0.D
APPROXIMATE LOCATION ELECTRIC LINE GRADE BREAK STA = 11+60.0
GRADE BREAK STA = 14+37.0 éZ%§Z$%§;§Oé%% APPROXIMATE LOCATION eV = 0870
ELEV = 5385.30 I INE OF EXISTING 17 0.D.
CATV LINE
APPROXIMATE LOCATION
CRADE BREAR oA = 1ati40 OF EXISTING 6" 0.0
5400 _ ' \ SIEEL GAS LINE [YPE P BOX BASE MANHOLE. SEE DETAIL 10, SHEFT 19 5400
STA: 13+66.12
RIM: 5395.67
™ PROPOSED GRADE SUMP: 537899
S INV IN: 5379.00 72" REINFORCED CONCRETE PIPE LEADWALL
+ o NV IN: 538361 18" REINFORCED CONCRETE PIPE
5395 — HEADWALL ///AV”V 0{//[ 5578‘ 99 72” /QLL_///AV//L_U/\L/ED‘G'Q‘IM&QETE /D///DLL_ /DROPO )ED GRADE 5395
I T 1
< ?<\ APPROXIMATE LOCATION T~ —
= 7 \\
IR TRASH OF EXISTING 12" D ~_
-
< RACK @ WATER LINE -
100
< ~16.6% ~ APPROXIMATE LOCATION OF RN
5390 a0 5 SR ACED 10" Py SANITAR 5390
0 \ 1% REFLACED TU FUC SANITARY \
R AN 4 V SEWER . )
N gﬁ J / — i —7—18” MIN. \ - I~ =z
1
_ \\ % ~ -N7§Ld< \\\ :ZzzZ:Z:Z:z:<‘ T soutH wive waLL * =
: — ~ <
530 y j 4% L o \ J'|(ouT 0F secTion) ” 5385 S
I K,\ \ _
! TIE INTO EXISTING GRADE SOUTH WING WALL =t \ / = <, )
(OUT OF SECTION) | o s 0N
2" THICK LAYER OF Dsy=12" VOID-FILLED 4 5 00% R \ < éﬁ
5380 RIPRAP. (SEE DETAIL 5, SHEET 19) ; i = APPROXIMATE GROUNDWATER LEVEL N or|© TIE INTO EXISTING GRADE L) 5380
PROPOSED §' GROUTED BOULDER DROP 4 G FROM GEOTECHNICAL BOREHOLES A R o
STRUCTURE (30" MIN. BOULDERS). (SEE - —— . 2> Al
DETAILED LAYOUT SHEET 15) 202.4° OF 72" REINFORCED CONCRETE PIPF @ 0.60% = : S I Y < N
P7-22 SHEETPILE : PrET TS o~ ~—
5375 CwIor 5375
/ 51.8" OF 72" REINFORCED CONCRETE PIPE @ 3.11% \ 2" THICK LAYER OF Dsy=12"
GRADE BREAK STA = 14+17.9 PROPOSED GROUTED BOULDER VOID—-FILLED RIPRAP. (SEE
ELEV = 5380.61 APPROXIMATE GROUNDWATER LEVEL BASIN (30" MIN, BOULDERS). DETAIL 5, SHEET 19)
5371 FROM GEOTECHNICAL BOREHOLES (SEE SHEET 16) 5371
15+76 15+00 14+00 13+00 12+00 11+00 10+28
STATION
PREFARED FOR LOCAL GOVERNMENT SPONSOR: PREPARED BY: i REVISION| DESCRIPTION BY | DATE ||| CONSULTANT ENGINEER CERTIFICATION SHEET/REFERENCE 1O,
MILE HIGH FLOOD DISTRICT - CITY OF LOUISVILLE CPB ( R— ) | HEREBY AFFIRM THAT THESE PLANS WERE PREPARED DRAI NAG EWAY A-1 CU LVE RT REPLACEM ENT 08
2480 W. 26TH AVE., STE. 156—B L DEPARTMENT OF PUBLIC WORKS DRAWN: UNDER MY DIRECT SUPERVISION, IN ACCORDANCE WITH
M'I—.‘FD DENVER, CO 80211 749 MAIN ST. ENGINUITY ENGINEERING SOLUTIONS CPB ALL APPLICABLE MILE HIGH FLOOD DISTRICT (MHFD) AND
MILE HIGH FLOOD DISTRICT FOUISVIELE, (€0 80027 LTTLETON, COLORADO 80127~ - T ws RESPECTIVELY,  AND TUAT | AM FULLY RESPONSIBLE FOR OF
P : 303-872-9112 — ALL DESIGN AND REVISIONS RELATIVE TO SAID PLANS. CU LVE RT PLAN AND PROFILE 31
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— - STRUCT!
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/' /\/ 7555%
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L SN Y 7/ )
~~~~~~~~~ S 5389.91 . \-5388.30 | \ - /. \ .
\\\\\ ; c
~ e — - | | & \ N
2" RCH CULVERT \ AN, N
G == “ \ J . —
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CULVERT INLET DETAIL CULVERT OUTLET DETAIL
PLANS REFLECT IMPROVEMENTS FOR CLOMR MODELING
ONLY AND ARE NOT OF SUFFICIENT DETAIL TO BE USED FOR
CONSTRUCTION
PREPARED FOR: LOCAL GOVERNMENT SPONSOR: PREPARED BY: DESIGNED: CONS G C C 0 SHEET/REFERENCE NO.
MILE HIGH FLOOD DISTRICT - CITY OF LOUISVILLE ) ‘ CPB R( ER:A_SlO)N PESERIETIEN = AL | HEEIEBEI/Z;I;'??DI-:'HETN THIEI:IIEEEEANSE\NEJI-E'I;LEQ-II;IIED N DRAI NAG EWAY A'1 CU LVE RT REPLACEM ENT
2480 W. 26TH AVE., STE. 156—B L DEPARTMENT OF PUBLIC WORKS DRAWN: UNDER MY DIRECT SUPERVISION, IN ACCORDANCE WITH 09
}M‘I—"FD DENVER, CO 80211 749 MAIN ST. ENGINUITY ENGINEERING SOLUTIONS CPB ALL APPLICABLE MILE HIGH FLOOD DISTRICT (MHFD) AND
LOUISVILLE, €O 80027 LTTLETON, COLORADO 80127~ - T ws RESPECTIVELY,  AND TUAT | AM FULLY RESPONSIBLE FOR OF
EQ : ;85:887722_—3118‘% — 3/4/22 (ﬁ-.R:_ ALL DESIGN AND REVISIONS RELATIVE TO SAID PLANS. CU LVE RT IN LET AN D OUTLET DETAIL 31




STUB 18" REINFORCED —
CONCRETE PIPE INTO
WINGWALL

PARKING LOT (SEE DETAILS)

HEADWALL AND WINGWALLS —

CULVERT REPLACEMENT AREA

GROUTED BOULDER BASIN
(30" MIN. BOULDERS)

NOT FOR CONSTRUCTION

PLANS REFLECT IMPROVEMENTS FOR CLOMR MODELING
ONLY AND ARE NOT OF SUFFICIENT DETAIL TO BE USED FOR

T ' |
5" GROUTED BOULDER DROP NEW CURBUALK & WALk
D
STRUCTURE (SEE CfETA/L SHEET 22) |
>
L i ~ |
T % — |
s \ N SED TYPE 16 INLET x
g | \
———————————————— AT Nl NEW CURBWALK & WALK |
e D S i \ﬁ | (SEE DETAILS)
— s 6 —H |
L — . [ NN ““ f\%¥ REPLACE ASPHALT IN FPARKING | 10" MAINTENANCE
—— SNy Y| LOT. SEE NOTE 1 @ / AOCESS
—— — 1)) ) )| — BOX BASE MANHOLE \  APPROXIMATELY 10 LF OF CHAIN | .
— 1 F X 5 L e s 10 e | 1. PAVEMENT FOR THE PARKING LOT ON THE EAST SIDE OF GARFIELD AVENUE
N L L”“ | [ o007 S 072 o | — SHOULD CONSIST OF 7.5—INCHES OF FULL-DEPTH ASPHALT (WITHOUT BASE
5 S | e S y COURSE) OR 4.5-INCHES OF ASPHALT OVER 9—INCHES OF MOISTURE CONDITIONED
P DR ;REPMCRLASPHA ' STREj’VT / = AND COMPACTED CDOT CLASS 6 AGGREGATE BASE.
N - y T THICKNESS JO_BE CITY STANDARD \ | | P LT
: Por coLLE TREET OR EX)SI P TURCOI < ? |
- WHICHEVER 1S” GREATER o _12/DOUBLE CHAIN = [y
— N " K GATE PER CDOT ‘
S — STANDARD PLAN /\4
\ = I - M-607-2 .
RN i~ - —
\} | . o —~ / \ S — m/ — \ p A A 0] 1 )
\m . i Ly /\ Q | ' / "-r—__I___ 177 —
— T A T =T = 1/ XA TERY 25— CHA i | =
, ~ N \ ‘g el LING FENGE WITH TOP RAIL PER S .
10" MAINTENANCE = 2. o 3%\ o/ o~ % 7| GO STANDARY PLAN M—607-2 S=S
ACCESS - L e \3/ -l sy ———1" 1}
” HEADWALL AND WINGWALLS N N J M i =T
WITH TRASH RACK | NEW RAMP DRIV, Mo — P A ‘
B T _ i Ny | AT ATTACHED WALK 1 PROPOSED 13 INLET e /
PROPOSED 18" REINFORCED (SEE DETALLS) | N I
CONCRETE PIPE T 1
! » _
PEPLACE AND ENCASE 10" . N%%ZN&V; g? %/é; ERTICAL CLURBl g cuTTER PROPOSED |18 REINFORCED
PVC SANITARY SEWER PIPE ALONG SOUTH SIDE OF CONCRETE [PIPE

DITCH TURNOUT AREA

PREPARED FOR: HOCAL COVERNMENT SPONSOR: PREPARED BY: Enainui DESIHED: CPB REVISION | DESCRIPTION BY DATE CONSULTANT ENGINEER CERTIFICATION DRAI NAGE AY A 1 CU LVE RT REPLACEM ENT SHEET/REFERENCE NO.
MILE HIGH FLOOD DISTRICT - CITY OF LOUISVILLE -{-:_5@”"" - (R= ) | HEREBY AFFIRM THAT THESE PLANS WERE PREPARED VV - 10
2480 W. 26TH AVE., STE. 156-B DEPARTMENT OF PUBLIC WORKS — DRAWN: UNDER MY DIRECT SUPERVISION, IN ACCORDANCE WITH
DENVER, CO 80211 749 MAIN ST. ENGINUITY ENGINEERING SOLUTIONS CPB ALL APPLICABLE MILE HIGH FLOOD DISTRICT (MHFD) AND
LOUISVILLE, CO 80027 10106 WEST SAN JUAN WAY, STE 215 CHECKED: CITY OF LOUISVILLE STANDARDS AND STATUTES, OF
MILE HIGH FLOOD DISTRICT LITTLETON, COLORADO 80127 JWS RESPECTIVELY; AND THAT | AM FULLY RESPONSIBLE FOR
PH : 303-872-9112 — ALL DESIGN AND REVISIONS RELATIVE TO SAID PLANS. GEN ERAL CIVIL PLAN 31
FX : 303-872-9104 3/4/22 (R= )




- %Jc GGG —G— T B A *T,\f\ j
- . | \
S 2 | \
g \ EXISTING ROAD & | 1
— / \ _— \ ‘ = ‘ /
| - \ @ =
2 | - 1
| | |
48” ECQENTRIC MANHOLE | /
| STA: 14+21.38 1] 11 | |
. > | |
PROPOSHD TYPE 16 /NLET_?UMMS ,35 36823495 = .
o (SEE/DEA/LS SHEETS 25-27) INE <2 INV IN:5390.75 187 |REINFORCED CONCRETE PIPE o
. LINE A43 INV IN: 5384.05 18| REINFORCED CONCRETE PIPE
NI LINE A—1 INV 0OUT5383.95 18! REINFORCED CONGRETE PIPE
; UTS%?EQ; c%g/ ?OR Ag—j  PROPOSED TYPE 16 INLET | |
| ) (SEE DETAILS SHEETS 25-27) '\ | |
o O LXISTING |27 DI WATER .5 .
- © IINEE ( |
| | | T+ - \ |
I e s - - {.‘\ N \ \
=iy ] " 18" REINFORCED CON 6 o
| T - o
2 LINE A— =] |
‘ | A-3 ST —
12.6" of 18 N | \ |
RHINFORCHD CONCRETE PIPH . TYPE P BOX BASE MANHOLE |
@ 2.00% STA:134+66.11 \ =
| . N RIM:5395.67 . —
~ e =9 - SUMP:5378.41 < |
\ 5 INV_IN:5379.00 72" -REBFORCED_CONCRETE PIPE |
l g INE A—12INV IN: 538361 18" REINFORCED CONCRETE PIPE
| | INV OUT:5378.99 72" REINFORCED CONGRETE PIPE .
; y | | ” ~_ ;
4 RERLACED 10" PVC
l 4 SAMITARY SEWER PIPE

~  ORIENT
OUTSIDE OF

COVER 1O BE
WHEEL TRACK

—~—— 12" TRAVEL [ANE ——=

GARFIELD AVENUE STORM SEWER PLAN VIEW

20

Feet

ELEVATION

5400 5400 5400 5400
48" MANHOLE (SEE
DETAIL SHEET 21)
EXISTING GROUND ver 15 INLET
EXISTING GROUND (SEE DETAILS
ON SHEETS
12.6" of 18" - | 25-27)
REINFORCED CONCRETE PIPE~  _ — — - 1 T
— =00} - |
5395 — 5395 5395 5395
APPROXIMATE LOCATION
OF EXISTING 127 DI
WATER LINE
\ APPROXIMATE LOCATION OF
REPLAGED 10" PVC SANITARY
TYPE P BOX BASE MANHOLE SEWER
_K
\\ LINE A3 (SEE DETAIL 9 ON SHEET 20 \
5390 AND-SHEETS 23, 24) 5390 5390 5390
TYPE 16 INLET \
(SEE DETAILS ON - - -
SHEETS 25-27) O O O
APPROXIMATE LOCATION = = =
OF EXISTING 2" PLASTIC = = =
— 1 |
FIBER OPTIC LINE — — UNE A-3 3 -
A LINE A7
APPROXIMATE L OCATION
5385 OF EXISTING 17 CATY 5385 5385 \ 5385
LINE / =
A
APPROXIMATE L OCATION I ——
OF EXISTING 17
ELECTRIC LINE
APPROXIMATE L OCATION 20.9° of 18"
OF EXISTING 6" STEEL REINFORCED CONCRHTE PIPE
GAS LINE LINE A-3 PENETRATION @ 2.00%
5380 5380 5380 \ 5380
48" ECCENTRIC MANHOLE
179" of 18" (SEE DETAIL SHEET 21)
REINFORCED CONCRETE PIPE
@ 2.00%
5375 5375 5375 5375
1+47 1+00 2+00 2+31
STATION STATION

STORM SEWER LINE A-1, A-2
PROFILE

STORM SEWER LINE A-3 PROFILE

NOT FOR CONSTRUCTION

PLANS REFLECT IMPROVEMENTS FOR CLOMR MODELING
ONLY AND ARE NOT OF SUFFICIENT DETAIL TO BE USED FOR

. . . DESIGNED: SHEET/REFERENCE NO.
PREPARED FOR: HOCAL COVERNMENT SFONSOR: PREPARED B CPB REVISION | DESCRIPTION BY DATE CONSULTANT ENGINEER CERTIFICATION DR A IN a GEW A Y A 1 CU LVE RT REPL A CEM ENT /
MILE HIGH FLOOD DISTRICT - CITY OF LOUISVILLE - ( R— ) | HEREBY AFFIRM THAT THESE PLANS WERE PREPARED - 11
\\/ 2480 W. 26TH AVE., STE. 156—B DEPARTMENT OF PUBLIC WORKS T PRAVIN: CPB UNDER MY DIRECT SUPERVISION, IN ACCORDANCE WITH
DENVER. CO 80211 749 MAIN ST. ENGINUITY ENGINEERING SOLUTIONS ALL APPLICABLE MILE HIGH FLOOD DISTRICT (MHFD) AND G ARFI ELD AVEN U E STO RM
: LOUISVILLE, CO 80027 10106 WEST SAN JUAN WAY, STE 215 CHECKED: CITY OF LOUISVILLE STANDARDS AND STATUTES, OF
MILE HIGH FLOOD DISTRICT LITTLETON, COLORADO 80127 JWS RESPECTIVELY; AND THAT | AM FULLY RESPONSIBLE FOR
PH : 303-872-9112 — ALL DESIGN AND REVISIONS RELATIVE TO SAID PLANS. 31
FX ¢ 303-872-9104 3/4/22 || [ SEWER PLAN AND PROFILES




PROPOSED TYPE\ 13, %VLE N
(SEE DETAIL SHEET 29)
AN

N L

A .
— s 1R |
7

|/ %7 8. REINFQRCED
L CONCRETEPIPE NNTO
T~

N &L e _
S =y N A\

— N CROUTED BOULDER BASIN —<~__~
(30" MIN. BOULDER

PARKING LOT DRAINAGE STORM SEWER PLAN VIEW

20

Feet

NOT FOR CONSTRUCTION

PLANS REFLECT IMPROVEMENTS FOR CLOMR MODELING
ONLY AND ARE NOT OF SUFFICIENT DETAIL TO BE USED FOR

CONSTRUCTION

TYPE 13 INLET (SEE
DETAIL SHEET 29)

EXISTING GROUND

5395 5395
. CONCRETE HEADWALL
FINAL DESIGN TBD)
~__ PROPOSED (
GROUND
5390 5390
\\\ B
5385 \ 5385
<y, \
S

= i
O S
— =
< N <
< RN 0
— n

5380 —~ 5380

238 of 18” {
REINFORQED CONCRETE PIPE \\‘\\\\\\\\\\‘_
@ 31.27%
5375 5375
5370 5370
3+35 3+00

STATION

STORM SEWER LINE B PROFILE

PREPARED FOR:

LOCAL GOVERNMENT SPONSOR:

PREPARED BY:

DESIGNED:

CO S G C C O SHEET/REFERENCE NO.
MILE HIGH FLOOD DISTRICT - CITY OF LOUISVILLE ‘ CPB R( EQA_S@)N PESERIETIEN = AL | HEEEBEIZ!-F'?I;IJ-EHETN THIEI:EEESNSEWEJQI;LEQLIED N D RAI NAG EWAY A'1 C U LVE RT REPLAC EM E NT
J\/Il %___FD 2480 W. 26TH AVE., STE. 156—B L DEPARTMENT OF PUBLIC WORKS DRAWN: CPB UNDER MY DIRECT SUPERVISION, IN ACCORDANCE WITH 12
PENVER. €0 80211 ZgSISMVIIAL”IiIE,SEO 80027 10106 WEST SAN JUAN WAY, STE 215 CHECKED: élLTLY AOPFPLLISSIE}SLVEILEAEILETmSAEB%ORN%ISSTTR/IACTLT(EASF,'FD) AN PARKI NG LOT DRAI N AGE STO RM OF
P+ 305-872-0112 JWS ALL DESIGN AND REVISIONS RELATIVE TO SAID PLANS.
R S S|l | SEWER PLAN AND PROFILE 31




N

OT FOR

" CONSTRUCTION
PROPOSED GROUND
EXISTING GROUND N PLANS REFLECT IMPROVEMENTS FOR CLOMR
RN V% k \ MODELING ONLY AND ARE NOT OF SUFFICIENT
5388 \ / 5388 5388 \\ ) — ~Jc-235 DETAIL TO BE USED FOR CONSTRUCTION
\\ VD./ \\ < / | f
\\ k// N ?7
\ PROPOSED GROUND | / \ ( / /
\ — -/
0384 HhA384 5384 / HA384
p % = p / / =
] = [T ©
T> < s <C
- = - / A / -~
—_ L] — L]
Z L] Z AXISTING GROUND L]
5380 5380 5397 H392 5380 \ / - 5380 5396 53596
\»\ | B
PROPOSED GROUND | ~ J \ EXISTING GROUND —~ ~
\ . | “
NN N\ : W\ % \ ///
>§ / /—/ I k\\\ r\\ AV \ \ 3/7(
03/6 Hh3/6 5388 45388 H3/6 H3/6 5397 \ / H392
B \\\ <2 . // AL 3 \ ~ PROPOSED G/?OU/vzj /
2 THICK LAYER OF TYPE M \\ w/ CONCRETE WINGWALLS : X ™~ \
(Dsp=12") VOID~FILLED RIPRAP f (FINAL DESIGN TBD) S \ [
(SEE DETAIL 5, SHEET 19) X \ . / ) - — \ % \F /’ I ——
, ,, \ / BOULDERS) SEE
\ | / ) / \ | ' 5 SHEET 20
5372 5372 5384 s - 5384 5372 J0_CROUTED, BOULOERS 5372 5388 f o — 5388
0+00 0+60 o f \ _ T 0+00 0+59 o \ / _
— O L =
STATION 2 ST GROUNDJ \ | <|:E STATION 2 \ / <|:E
e \ : T /
=~ \ | >
CROSS SECTION A-A' g \ / L] CROSS SECTION B-B' (ZD' / CONCRETE |WINGWALLS ]
= \ / — = / (FINAL DEJGN THD) —
5380 5380 5384 '- H384
/ ,\\\,\\ \,—J\/P‘% ﬁ(}\r\ ~
535/6 H3/6 5380 5380
CONCRETE WINGWALLS |
(FINAL DESIGN TBD) || .
30" GROUTED BOULDERS j 30" GROUTED BOULDERS J
5377 l H3/2 5376 :
04+00 0458 0400
STATION STATION
CROSS SECTION C-C' CROSS SECTION D-D’
PREPARED FOR: LOCAL GOVERNMENT SPONSOR: PREPARED BY: DESIGNED: CONS G C C o) SHEET/REFERENCE NO.
MILE HIGH FLOOD DISTRICT - CITY OF LOUISVILLE . CPB REI-_\:A—S'ON JESCRIETIER oY DATE | HEEIEnglﬁ\?DI-EHETN THIEI:EEESNSEWEJI-Z”I:DLEF"A/\A-II;IIED N DRAI NAG EWAY A-1 CU LVE RT REPLACEM ENT 13
\//ﬂ JH-F D SENVER. a0 Bopiy STE1907B L e WA . OF FUBLIC WORKS " cps ALL APPLICABLE. MILE. HIGL FLOOD DISTRIGT (MIFD) AND
;"LE HIGH FLOOD DISTRICT PENVER, €0 80211 ZgSISMVIIAL”IiIE,SEO 80027 10106 WEST SAN JUAN WAY, STE 215 CHECKED: CITY OF LOUISVILLE STANDARDS AND STATUTES, OF
E‘QTE?;@;’_%‘ZZL?%%O 80127 - 3%22 ALL DESIGN AND. REVISIONS RELATIVE TO SAID PLANS, CH ANNEL SECT|ONS (1 OF 2) 31
: -872- (ﬁR_




NOT FOR

53596 5396 5400 5400
- CONSTRUCTION
EXISTING GROUND
\\\ b / PLANS REFLECT IMPROVEMENTS FOR CLOMR
~
\\\\ Q ey, MODELING ONLY AND ARE NOT OF SUFFICIENT
: 2K
5392 - = ' 5392 5396 5306 DETAIL TO BE USED FOR CONSTRUCTION
\ \\ EXISTING GROUND
A N
N S . |
\ \ / — [ gggﬁgggg%&(ggﬁ/fé \ BOULDER WALL (30" MIN. \‘ N 7
B ’ ‘ BOULDERS) SEE DETAIL 8,
o) \
5388 \ / K D388 5392 \ % _— \\ 5392
‘ PROPOSED GROUND Ml \ e
\ / — C / O
01— - \ / =
™ <C
I N | = — | / ﬂ/r i
o / = = | ’ =
; \ / :
j<> 5384 5384 <C 5400 5400 5388 // . 5388 5400 5400
] = PROPOSED GROUND
5 L ] || A
— [_ A R CONCRETE WINGWALLS L
(FINAL DESIGN TBD) CONCRETE WINGWALL
\ (FINAL DESIGN TBD)
30" GROUTED BQULDERS j \ EXISTING GROUND
5380 5380 5396 5396 5384 5384 5396 5396
R EXISTING GROUND — \ \
\ | J | \
AW 2" THICK LAYER “OF TYPE M
\\ PROPOSED GROUND AN (Dsp=12") VOID—¥HHEB—RIPRAP \ /
< - o \
L\ ~ \
D5/6 535/6 5397 \ > 5392 53580 5380 5392 / 5392
l ~— PZI:AZgF SHEETPILE |_',_—| \ \ J - = 0+00 0+58 |_',_—| \ NV / e
\\_ _// CUTOFF |—|<—| \ \ / K |C:> STATION 2 \ / |C:>
- T \ m / \
]_>| / FP{ <>E v ]_>| / BOULD /‘? WALL (30" M/NJ <>E
C_> Ll—' CROSS SECTION F-F ~ / RN NERC) CFF NLCTALL Q‘ Ll—'
1 O BOULDERS) SEE DETAIL 6, _
e \ / Lo e \ / /A SHEET 20 Lid
53/ D3/2 5388 \ / 5388 5388 ‘ | 5388
0+00 O0+58 [\ W.\ \ J[ \ / / PROPOSED GROUND
/
STATION | \ j / - ] X /
\ , BOULDER WALL (30" MIN. /\ g
| I~ BOULDERS) SEE DETAIL 8, N
CROSS SECTION E-E' L SHEET 20
5384 5384 5384 5384
5380 5380 5380
0+00 O+58 0+00
STATION STATION
CROSS SECTION G-G' CROSS SECTION H-H'
PREPARED FOR: LOCAL GOVERNMENT SPONSOR: PREPARED BY: DESICNED: REVISION| DESCRIPTION BY DATE CONSULTANT ENGINEER CERTIFICATION SHEET/REFERENCE NO.
MILE HIGH FLOOD DISTRICT “ CITY OF LOUISVILLE b — CPB (R= ) | HEREBY AFFIRM_THAT THESE PLANS WERE PREPARED DRAINAG EWAY A'1 CU LVE RT REPLACEMENT 14
J\/Il %—"FD Séﬁng\g; 26 goniy o 1907F Ta0 MAIN ST, | ooLIC WORKS ENGINUITY ENGINEERING SOLUTIONS CPB ALL APPLICABLE MILE HIGH FLOOD DISTRICT (MHFD) AND
e o rLooD DieTmrer LOUISVILLE, CO 80027 10106 WEST SAN JUAN WAY, STE 215 CHECKED: CITY OF LOUISVILLE STANDARDS AND STATUTES, OF
Eg“?gg__g%?g%%o s e 3%;22 ALL DESION AND REVISIONS RELATIVE TO SAID PLANS. CHANNEL SECTIONS (2 OF 2) 31




12" RIPRAP (SOIL IN VOIDS) 24
MIN. THICKNESS. COVER RIPRAP

AND SHEETPILE WITH 6" MIN. OF
TOPSOIL FOR REVEGETATION. (SEE
DETAIL 5, SHEET 19)

YPE M (Dsp=12")
VOID—-FILLED RIPRAP,

24" MIN. THICKNESS

INVERT AT DROP CREST £L = 5385.3°

;

(

30—INCH BOULDERS
GROUT THICKNESS

SHALL BE %5 OF
BOULDER HEIGHT / CULVERT HEADWALL

il

P7-22 SHEETPILE X I
CUTOFF WALL 10’ XWPE 4" WEEP DRAIN
DEPTH COMPACTED SUBGRADE

SLCTON A

74)_7” <5)_0”>

4)_8”

1

W™ stimve Basiv

El.=5380.6°
P/=22 SHEETFILE CUTOFF

DO NOT TRIM, HOLD SHEET
PILE 1 FOOT BELOW
FINISHED GRADE

El.=85.9° ™~

oLCHON B

CAP SHEETPILE
WITH GROUT AS
SHOWN ON DETAIL
J, SHEET 18

COMPACTED SUBGRADE

_‘__I

oLCHON C

CONCRETE WINGWALL (TYP.)
/ ~
/\ PROPOSED GRADE

L~ £1.=85.9’

/ CONCRETE WINGWALL (TYP.)

oL CHON D

— 30" GROUTED BOULDERS

30" GROUTED BOULDERS

(i PROPOSED GRADE

DROP STRUCTURE LAYOUT TABLE
STATION | POINT # | NORTHING | EASTING DESCRIPTION
14+44.5 1 1238038.9 |3102237.8|CENTER OF UPSTREAM END OF RIPRAP
14+37.0 2 1238038.5 |3102245.3|CENTER OF SHEETPILE CUTOFF
14+22.9 3 1238037.8 |3102259.4|CENTER OF DOWNSTREAM END OF DROP FACE
14+44.5 4 1238047.9 |3102238.3|CHANNEL LEFT EXTENT OF UPSTREAM END OF RIPRAP
14+37.0 5 1238046.6 |3102245.7|CHANNEL LEFT EXTENT OF SHEETPILE CUTOFF
14.44.5 6 1238031.2 |3102237.4|CHANNEL RIGHT EXTENT OF UPSTREAM END OF RIPRAP
14+37.0 7 1238031.7 |3102245.0|CHANNEL RIGHT EXTENT OF SHEETPILE CUTOFF
SHEET PILE LAYOUT TABLE
STATION | POINT # [ NORTHING | EASTING | ELEVATION DESCRIPTION
14+37.0 8 1238046.6 [3102245.7| 5384.9 |CHANNEL LEFT EXTENT OF SHEETPILE CUTOFF
14+37.0 9 1238044.1 |3102245.6| 5384.6 |SHEETPILE CUTOFF GRADE BREAK
14+37.0 10 1238041.5 |3102245.5| 5384.3 |SHEETPILE CUTOFF GRADE BREAK
14+37.0 11 1238036.6 |3102245.2] 5384.3 |SHEETPILE CUTOFF GRADE BREAK
14+37.0 12 1238034.1 |3102245.1] 5384.6 |SHEETPILE CUTOFF GRADE BREAK
14+37.0 13 1238031.7 |3102245.0] 5384.9 |CHANNELRIGHT EXTENT OF SHEETPILE CUTOFF

NOT FOR CONSTRUCTION

PLANS REFLECT IMPROVEMENTS FOR CLOMR MODELING
ONLY AND ARE NOT OF SUFFICIENT DETAIL TO BE USED FOR
CONSTRUCTION

. . . DESIGNED: SHEET/REFERENCE NO.
CPB e B S DAL | ey wre mr st oo e et ||| DRAINAGEWAY A-1 CULVERT REPLACEMENT /
MILE HIGH FLOOD DISTRICT - CITY OF LOUISVILLE - R— | HEREBY AFFIRM THAT THESE PLANS WERE PREPARED - 15
\\/ 2480 W. 26TH AVE., STE. 156—B DEPARTMENT OF PUBLIC WORKS T PRAVIN: CPB UNDER MY DIRECT SUPERVISION, IN ACCORDANCE WITH
DENVER, CO 80211 749 MAIN ST. ENGINUITY ENGINEERING SOLUTIONS ALL APPLICABLE MILE HIGH FLOOD DISTRICT (MHFD) AND
: LOUISVILLE, CO 80027 10106 WEST SAN JUAN WAY, STE 215 CHECKED: CITY OF LOUISVILLE STANDARDS AND STATUTES, OF
MILE HIGH FLOOD DISTRICT LITTLETON, COLORADO 80127 JWS RESPECTIVELY; AND THAT | AM FULLY RESPONSIBLE FOR
PH : 303-872-9112 — ALL DESIGN AND REVISIONS RELATIVE TO SAID PLANS. DROP STRU CTU RE LAYOUT 31
FX : 303-872-9104 3/4/22 =)




12" RIPRAP (SOIL IN VOIDS)

24" MIN. THICKNESS. COVER
RIPRAP AND SHEETPILE WITH

6" MIN. OF TOPSOIL FOR
REVEGETATION. (SEE DETAIL 5,
SHEET 19)

)

\

2 A
. e e
. SOCE
a. . i | ‘
AN =AY —
J - g - 78
2 A2 AN '
. 2( D A
: — (@D -
V/
q

CULVERT HEADWALL
/ CULVERT OUTLET EL = 5377.8’

( J0—-INCH BOULDERS

GROUT THICKNESS SHALL BE
%5 OF BOULDER HEIGHT

STILLING  BASIN
El.=5376.8’

SLCTHON A

— 50" LOW—FLOW SECTION

%

EL.

EL.=78.1"~
=76.9’

— 4)_7”

El.=789°

SLCHON B

- 509" —=]

| 5)_0” -

| 5)_7” -

El.=78.2

/-

oLCHON €

PLANS REFLECT IMPROVEMENTS FOR CLOMR MODELING
ONLY AND ARE NOT OF SUFFICIENT DETAIL TO BE USED FOR

/(PROPOSE D GRADE

30" GROUTED BOULDERS

/i PROPOSED GRADE

TYPE M (Dsy=12")
VOID-FILLED RIPRAP,
24" MIN. THICKNESS

Ao
S

. 5)_4” -

|
|

CONCRETE WINGWALL (TYP.)

EL=76.8 EL.=77.8’ [i
L PROPOSED GRADE

,,,,,,,,,,,,,,,,,,,,,,,,,

ocCIHON U

GROUTED BOULDER BASIN LAYOUT TABLE

POINT #

NORTHING | EASTING DESCRIPTION

1237991.7 |3102515.4|CENTER OF BOTTOM OF DROP

STATION
11+60.0 8
11+44.6 9
11+41.0 10

1237990.9 [3102530.8|CENTER OF LOW FLOW SECTION

1237990.7 |3102534.4|CENTER OF DOWNSTREAM RIPRAP

CONCRETE WINGWALL (TYP.)

NOT FOR CONSTRUCTION

. . . DESIGNED: SHEET/REFERENCE NO.
CPB e B S DAL | ey wre mr st oo e et ||| DRAINAGEWAY A-1 CULVERT REPLACEMENT /
N MILE HIGH FLOOD DISTRICT - CITY OF LOUISVILLE : R— | HEREBY AFFIRM THAT THESE PLANS WERE PREPARED - 16
-\\/ | 2480 W. 26TH AVE., STE. 156—B DEPARTMENT OF PUBLIC WORKS - PRAVIN: CPB UNDER MY DIRECT SUPERVISION, IN ACCORDANCE WITH
DENVER, CO 80211 749 MAIN ST. ENGINUITY ENGINEERING SOLUTIONS ALL APPLICABLE MILE HIGH FLOOD DISTRICT (MHFD) AND
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POST-PROJECT
—YEAR FLOODPLAIN

RIPERIAN SEED MIX 1O BE
USED WITHIN POST—PROJECT
100—YEAR FLOODPLAIN

ISTING TOO—YEAR
| OODPLAIN

~vs@ —

-NVS -

—ORP-

RIPERIAN SEED MIX TO BE
USED WITHIN POST—PROJECT

o 100-YEAR FLOODPLAIN 0 40 80
I
EXISTING| 100—YEAR S POST—PROJECT Feet
FLOODFLAIN 100—-YEAR FLOODPLAIN
S |
N I
» \\\pﬂp\\ X ﬁ T
— - iy __ ~O0Hp
— — /K i, = T
e o W@T/NGURE@ Ef?%@
e ar— — . ~_ N
- - SN
UPLAND SEED MIX TO BE USED - M\
OUTSIDE OF POST—PROJECT B { NN L
100-YEAR FLOODPLAIN N
SEED MIX TO BE USfED —
OUTSIDE OF POST-FPROJECT
100-YEAR FLOODPLAIN |
CULVERT REPLACEMENT AREA
6,074 2. 7,338 2.
Zone Area (ft'): Riparian Seeding Zone Area (ft'): Upland Seeding
0.153  Zone Area(ac)* 0.185 Zone Area (ac)*
Type SCIENTIFIC NAME COMMON NAME VARIETY LB/AC|% of seed mix|PLS Needed** Type SCIENTIFIC NAME COMMON NAME VARIETY LB/AC|% of seed mix|PLS Needed**
Gramanoid|Bouteloua gracilis Blue grama Lovington 2.0 0.16 0.32 Herb/Forb |Achillea millefolium Yarrow - 1 0.01 0.0
Gramanoid|Elymus canadensis Canada wildrye Mandan 11.0 0.05 0.60 Herb/Forb |Artemisia ludoviciana Prairie sage - 0.45 0.01 0.0
Gramanoid|Nasella viridula Green needlegrass [Chucaras (if available)| 7.5 0.05 0.38 Gramanoid|Bouteloua curtipendula Sideoats grama Butte 8 0.10 0.8
Herb/Forb |Lupinus argenteus Silvery Lupine - 25.0 0.01 0.25 Gramanoid|Bouteloua gracilis Blue grama Lovington 3 0.16 0.5
Herb/Forb |Tradescantia occidentalis Spiderwort - 0.1 0.01 0.001 Gramanoid|Elymus trachycaulus Slender wheatgrass Pryor 10 0.10 1.0
Herb/Forb |Monarda fistulosa Wild bergamont - 0.8 0.01 0.01 Gramanoid |Distichlis spicata Saltgrass 8 0.10 0.8
Herb/Forb |Achillea millefolium Yarrow - 1.0 0.01 0.01 Herb/Forb |Cleome serrulata Rocky mountain beeplant - 13 0.01 0.1
Gramanoid|Elymus trachycaulus Slender wheatgrass Pryor 8.3 0.20 1.65 Herb/Forb |Dalea purpurea Prairie clover - 6 0.01 0.1
Gramanoid|Pascopyrum smithii Western wheatgass Native 11.0 0.25 2.75 Herb/Forb |Helianthus maximiliana Maximilian sunflower - 5 0.01 0.1
Gramanoid|Panicum virgatum Switchgrass Native 3.0 0.15 0.45 Gramanoid|Hesperostipa comata Needle-and-thread Native 10.5 0.20 2.1
Gramanoid|Sorghastrum avenaceum (S. nutans)|Indian grass Holt 7.25 0.10 0.73 Herb/Forb |Sphaeralcea coccinea Scarlet slobemallo - 1.5 0.01 0.0 Vo
. . / B == o 8 it RIPERIAN SEED MIX TO BE -
1.00 7.14 Herb/Forb |Linum lewisii Blue flax - 4 0.01 0.0 USED WITHIN POST—PROJECT / | .
* Allows for 10% seeding overlap between zones PLS needed for Riperian Zone 1.09 Gramanoid|Pascopyrum smithii Western wheatgrass Native 11 0.25 2.8 100-YEAR FLOODPLAIN |/ \ AN L{
**PLS = Pure Live Seed — If broadcast seeding, double the rate Herb/Forb |Ratibida columnifera Yellow Coneflower - 0.5 0.01 0.0 / \ N ] \ < ? ! !
Gramanoid|Sporobolus cryptandrus Sand dropseed Native 0.6 0.01 0.0 g ) {7 ’/[ /
1.00 8.3 g"’w \x\@ [/ L
* Allows for 10% seeding overlap between zones PLS needed for Upland Zone 1.53 e 3 \ \\ 2 \
**PLS = Pure Live Seed —If broadcast seeding, double the rate / ~ \ ‘L ) J’ﬁ| 7 ‘
DITCH TURNOUT AREA
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REVISION| DESCRIPTION BY DATE CONSULTANT ENGINEER CERTIFICATION
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|] DENVER, CO 80211 749 MAIN ST. ENGINUITY ENGINEERING SOLUTIONS ALL APPLICABLE MILE HIGH FLOOD DISTRICT (MHFD) AND
HOUISUILLE. (€O 80027 LITTLETON, COLORADO 80127 T ws RESPECTIVELY, AND TUAT | AM FULLY RESPONSIBLE FOR OF
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Dr

SLOPE VARIES
SEE SITE PLAN.

GROUT

PLACE BOULDERS IN STAIR STEP FASHION ON SLOPE WITH FLATTEST SURFACE SET HORIZONTAL AND ON TOP.

PLACE FLATTEST SURFACE

DESIGN TOP OF HORIZONTAL AND ON TOP.
BOULDER GRADE SELECT AND ORIENT STONE
DESIGN TOP OF TO MINIMIZE VOIDS.

GROUT LAYER

? = , _<, Dr
4 e
SURFACES OF BOULDERS
ABOVE DESIGN TOP OF f
GROUT TO REMAIN CLEAN
AND FREE OF GROUT. WHERE LARGER BOULDERS ARE REQUIRED

ACCORDING TO THE SITE PLAN, THE MINIMUM
PROJECTION ABOVE THE HIGHEST ADJACENT ROCK IS

PREPARED SUBGRADE 12" AND THE MAXIMUM PROJECTION IS 18"
NOTES:
1. THE TOPS OF BOULDERS MAY VARY FROM THE DESIGN GRADE BY 4"t AND EXCEPT AT THE DROP CRESTS, UP TO 20% OF
THE BOULDERS MAY PROTRUDE ABOVE THE DESIGN GRADE UP TO 8" (OR AS DIRECTED OR INDICATED). AT tHE DROP CREST Dr Dg
NO BOULDER SHALL VARY FROM THE Dr BY MORE THAN 2” OR AS INDICATED ON THE DRAWINGS. THE ENGINEER MAY 8 7
REQUEST GREATER VARIATION AT SELECT LOCATIONS.
2. BEFORE GROUTING, CLEAN ALL DIRT AND MATERIALS FROM ROCK THAT COULD PREVENT THE GROUT FROM BONDING TO 24 18
ROCK.  FINAL PLACEMENT OF BOULDERS TO BE APPROVED BY THE ENGINEER PRIOR TO GROUTING. 30 22
3. PLACE GROUT BY INJECTION METHODS TO FILL VOIDS TO THE SPECIFIED GROUT DEPTH. CLEAN EXCESS GROUT FROM ALL 36 27
EXPOSED SURFACES.
4. THE CONTRACTOR SHALL CONTROL GROUT MIX AND PLACEMENT PROCEDURES TO ACHIEVE THE SPECIFIED THICKNESS AND 42 S
GRADE OF THE GROUT LAYER. INTENT IS TO MINIMIZE VISIBILITY OF GROUT, BUT ACHIEVE MINIMUM THICKNESS INDICATED WHERE 48 36
SPECIFIED, OR ON DRAWING. ALL DIMENSIONS IN INCHES

Dr= DEPTH OF ROCK LAYER WHICH IS
EQUIVALENT TO THE MINIMUM
BOULDER SIZE. SEE TABLE
THIS SHEET AND SITE PLAN.

Dg= DEPTH OF GROUT LAYER, SEE
TABLE.

1 TYPICAL GROUTED BOULDER PLACEMENT

N
\18/

NTS

COVER RIPRAP WITH 6" MIN.
(TOPSOIL AND SEED.

GROUT LINE 19

BOULDERS, SEE PLAN

SHEET PILE CUTOFF

HOLD DOWN SHEET PILE 1
FOOT BELOW FINISHED
GRADE

X

12" D50 RIPRAP (SOIL IN MOIDS)
24" THICK

Y a—

THICKENED GROUT EDGE
1" WIDE x 1" DEEP

PLACE ADDITIONAL GROUT
UPSTREAM AND DOWNSTREAM
OF WALL TO ACHIEVE SEAL
BETWEEN SHEET PILE AND
GROUTED BOULDER SECTION.

3 SHEET PILE CUTOFF INTERFACE

(3
\18/

NTS

WEEP DRAIN

NOT FOR CONSTRUCTION

PLANS REFLECT IMPROVEMENTS FOR CLOMR MODELING
ONLY AND ARE NOT OF SUFFICIENT DETAIL TO BE USED FOR

CONSTRUCTION

PROTECT WHILE GROUTING.

TRIM END OF PIPE FLUSH

WITH TOP OF GROUT TO STAINLESS STEEL
MINIMIZE PROTRUSION HOSE CLAMP

FILTER FABRIC
W/ CLAMP AT
END OF PIPE 3" MIN DIAMETER PVC (NON-PERFORATED)
: PIPE EVERY 10" 0.C. MAY BE ADJUSTED
SR DUE TO BOULDER LOCATIONS
Y 5 S X XX o
S S g
YRR R
AN y
R SAPS— MIRAFI 140N OR EQUIVALENT FILTER FABRIC FILLED WITH

1 CUBIC FOOT OF AASHTO NO. 57 OR NO. 67 AGGREGATE

(SEE DETAIL AT RIGHT)

NOTE: INSTALL WEEP DRAINS FOR DROPS AND WALLS 5° AND GREATER
AT 10" O.C. AT ELEVATIONS AND LOCATIONS SHOWN ON THE DRAWINGS

2\ TYPICAL WEEP DRAIN SYSTEM

2
@ NTS

MIN 6 OF TOPSOIL AND
SPECIFIED SEED MIX

MIXED AND PLACED 12”RIPRAP,
PLACED AS SHOWN

SOIL RIPRAP NOTES:
1. THICKNESS OF SOIL RIPRAP SHALL BE NO LESS THAN THICKNESS SHOWN AND NO MORE THAN 6—INCHES GREATER THAN THE THICKNESS SHOWN.

2. RIPRAP VOIDS ARE TO BE FILLED WITH NATIVE SOIL. THE RIPRAP SHALL BE PRE-MIXED WITH THE NATIVE SOIL AT THE FOLLOWING PROPORTIONS
BY VOLUME: 65 PERCENT RIPRAP AND 35 PERCENT SOIL. THE SOIL USED FOR MIXING SHALL BE NATIVE TOPSOIL AND SHALL HAVE A MINIMUM FINES
CONTENT OF 15 PERCENT. THE SOIL RIPRAP SHALL BE INSTALLED IN A MANNER THAT RESULTS IN A DENSE, INTERLOCKED LAYER OF RIPRAP WITH
RIPRAP VOIDS FILLED COMPLETELY WITH SOIL. SEGREGATION OF MATERIALS SHALL BE AVOIDED AND IN NO CASE SHALL THE COMBINED MATERIAL
CONSIST PRIMARILY OF SOIL; THE DENSITY AND INTERLOCKING NATURE OF RIPRAP IN THE MIXED MATERIAL SHALL ESSENTIALLY BE THE SAME AS IF THE
RIPRAP WAS PLACED WITHOUT SOIL.

3. A SURFACE LAYER OF TOPSOIL SHALL BE PLACED OVER THE SOIL RIPRAP ACCORDING TO THE THICKNESS SPECIFIED ON THE CONTRACT DRAWINGS.
THE TOPSOIL SURFACE LAYER SHALL BE COMPACTED TO APPROXIMATELY 85% OF MAXIMUM DENSITY AND WITHIN TWO PERCENTAGE POINTS OF OPTIMUM
MOISTURE IN ACCORDANCE WITH ASTM D698. TOPSOIL SHALL BE ADDED TO ANY AREAS THAT SETTLE.

4. ALL SOIL RIPRAP THAT IS BURIED WITH TOPSOIL SHALL BE REVIEWED AND APPROVED BY THE ENGINEER PRIOR TO ANY TOPSOIL PLACEMENT.

/4 BURIED SOIL RIPRAP PROTECTION DETAIL AND NOTES

@ NTS

PREPARED FOR:

MHFD

MILE HIGH FLOOD DISTRICT

LOCAL GOVERNMENT SPONSOR:

MILE HIGH FLOOD DISTRICT CITY OF LOUISVILLE
2480 W. 26TH AVE., STE. 156-B DEPARTMENT OF PUBLIC WORKS e
DENVER, CO 80211 749 MAIN ST. ENGINUITY ENGINEERING SOLUTIONS

LOUISVILLE, CO 80027

BY

DATE CONSULTANT ENGINEER CERTIFICATION

PREPARED BY: DESIGNED:
Lo DESCRIPTION
Enginui
@ DRAWN:

UNDER MY DIRECT SUPERVISION, IN AGCORDANCE WTH DRAINAGEWAY A-1 CULVERT REPLACEMENT

ALL APPLICABLE MILE HIGH FLOOD DISTRICT (MHFD) AND

10106 WEST SAN JUAN WAY, STE 215 CHECKED:
LITTLETON, COLORADO 80127

CITY OF LOUISVILLE STANDARDS AND STATUTES,

PH : 303-872-9112 T

ALL DESIGN AND REVISIONS. RELATIVE' TO SAID PLANS. PROJECT SPECIFIC DETAILS (1 OF 3)

FX : 303-872-9104
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TABLE 1. MIX REQUIREMENTS FOR TYPE M AND H VOID—FILLED
RIPRAP (Dgg = 12 TO 18 INCH)
APPROPRIATE
PROPORTIONS MATTYEFSE'AL MATERIAL DESCRIPTION
(BY VOLUME)
Dsg = 12—INCH (TYPE M) OR Dsg =
6 PARTS RIPRAP 148 INCH (TYPE H), SEE TABLE 3
7—INCH MINUS CRUSHED ROCK SURGE
(100% PASSING 7—INCH SIEVE, 80—100%
5 PART X&?E—RF&LL PASSING 6—INCH SIEVE, 35-50% PASSING
3—INCH SIEVE, 10—20% PASSING 1/—INCH
SIEVE)
VTC (VEHICLE TRACKING CONTROL) ROCK
. barT | VOID=FILL|(CRUSHED ROCK WITH 100% PASSING
MATERIAL |4—INCH SIEVE, 50—70% PASSING 3—INCH
SIEVE, 0—10% PASSING 2—INCH SIEVE)
4—INCH MINUS PIT RUN SURGE (ROUND
RIVER ROCK AND SAND, WELL GRADED,
| pary | VOID=FILL|80-100% PASSING 4—INCH SIEVE, 70-80%
MATERIAL |[PASSING 1%—INCH SIEVE, 40—60%
PASSING %—INCH SIEVE, 10—30% PASSING
#16 SIEVE)
TYPE || BEDDING (CRUSHED ROCK WITH
. parT | VOD=FILL[100% PASSING 3—INCH SIEVE, 20-90%
MATERIAL |PASSING %—INCH SIEVE, 0—20% PASSING
44 SIEVE, 0—3% PASSING #200 SIEVE)
VOID—FILL
% 70 1 PART | \22 e INATIVE TOPSOIL
TABLE 2. VOID—FILLED RIPRAP PLACEMENT AND
GRADATION
% SMALLER | INTERMEDIATE
DE'STEQEH THAN GIVEN ROCK D5 *
o SIZE BY DIMENSION | (INCHES)
WEIGHT (INCHES)
70 — 100 12
50 — 70 9
TYPE VL | 32 20 . 5
2 — 10 2
70 — 100 5
50 — 70 12
TYPE L %~ L0 ; 9
2 — 10 3
70 — 100 21
50 — 70 18
TYPE M 2 L o 12
2 — 10 4
70 — 100 30
50 — 70 04
TYPE H %~ L0 - 18
2 — 10 5
D, = MEAN ROCK SIZE

VOID—FILLED RIPRAP
NOT STEEPER THAN 2.5H:1V

CHANNEL BED \

7
3 MINIMUM KK

’ A
(5 MIN. FOR X
SOILS THAT ARE———
NOT COHEsnfS

FLOW
DESIGN
WSE
Av4

NOTE: MIX ON SITE AND PRIOR TO PLACEMENT

VOID—FILLED RIPRAP PLACEMENT AND
GRADATION NOTES:

1.

WHERE "VOID—FILLED RIPRAP” IS
DESIGNATED ON THE CONTRACT
DRAWINGS, RIPRAP SHALL BE MIXED
WITH THE MATERIALS AND ASSOCIATED
PROPORTIONS LISTED IN TABLE 1 TO
FILL THE VOIDS OF THE RIPRAP.

THE MIX PROPORTIONS PROVIDED IN
TABLE 1 ARE APPROXIMATE AND ARE
SUBJECT TO ADJUSTMENT BY THE
ENGINEER.

THE RIPRAP AND VOID—FILLED
MATERIALS SHALL BE STOCKPILED
SEPERATELY AND THOROUGHLY MIXED
PRIOR TO PLACEMENT AND SHALL BE
INSTALLED AND COMPACTED SO THAT
A DENSE, INTERLOCKED LAYER OF
RIPRAP AND VOID—FILL MATERIAL IS
PROVIDED WITH RIPRAP VOIDS
COMPLETELY FILLED. THE LOOSE
MATERIAL SHALL BE PLACED IN A
SINGLE LIFT OF SUFFICIENT HEIGHT
SUCH THAT FINAL GRADE WILL BE
ACHIEVED UPON COMPACTED. IF THE
COMPACTED MATERIAL IS BELOW FINAL
GRADE, PLACEMENT OF ONLY THE
SMALLER VOID—FILL MATERIALS TO
ACHIEVE FINAL GRADE IS NOT
PERMITTED. IN SUCH CASES IT IS
NECESSARY TO ADD MORE STANDARD
SIZED VOID—FILLED RIPRAP AND REMIX
THE ENTIRE THICKNESS OF ROCK TO
ACHIEVE THE DESIGN SECTION.
SEGREGATION OF MATERIALS SHALL BE
AVOIDED AND IN NO CASE SHALL THE

‘¢ 2D50 "

COMBINED MATERIAL CONSIST
PRIMARILY OF THE VOID—FILL
MATERIALS. THE DENSITY AND
INTERLOCKING NATURE OF RIPRAP IN
THE MIXED MATERIAL SHALL
ESSENTIALLY BE THE SAME AS IF THE
RIPRAP WAS PLACED WITHOUT FILLING
THE VOIDS.

COMPACTION OF THE VOID—FILLED
RIPRAP SHALL BE PERFORMED BY
WHEEL ROLLING WITH HEAVY
RUBBER—TIRED EQUIPMENT (E.G.
FRONT END LOADER). THE MOISTURE
CONTENT OF THE MIXTURE SHALL BE
AT OPTIMUM CONDITIONS PRIOR TO
COMPACTION AND WATER SHALL BE
ADDED, AS NECESSARY, AT THE
DIRECTION OF THE ENGINEER.

WHERE INDICATED ON THE DRAWINGS,
A SURFACE LAYER OF MOIST TOPSOIL
SHALL BE PLACED OVER THE
VOID—FILLED RIPRAP. THE TOPSOIL
SURFACE LAYER SHALL BE COMPACTED
TO APPROXIMATELY 85% OF MAXIMUM
DENSITY AND WITHIN TWO PERCENTAGE
POINTS OF OPTIMUM MOISTURE IN
ACCORDANCE WITH ASTM D698.
TOPSOIL SHALL BE ADDED TO ANY
AREAS THAT SETTLE.

ALL VOID—FILLED RIPRAP THAT IS
BURIED WITH TOPSOIL SHALL BE

REVIEWED AND APPROVED BY THE
ENGINEER PRIOR TO ANY TOPSOIL
PLACEMENT.

5\ VOID—FILLED RIPRAP PLACEMENT AND GRADATION (FROM MHFD)

(5
NEY

NOT FOR CONSTRUCTION

PLANS REFLECT IMPROVEMENTS FOR CLOMR MODELING
ONLY AND ARE NOT OF SUFFICIENT DETAIL TO BE USED FOR

CONSTRUCTION

107 PVC SANITARY SEWER
PIPE

ENCASE PIPE TO SPRINGLINE
WITH CLASS B CONCRETE

S

SANITARY SEWER PIPE ENCASEMENT DETAIL

(6
NEY

NTS NTS
. . . DESIGNED: SHEET/REFERENCE NO.
PREPARED FOR: FOCAL COVERNMENT SPofsor: PREPARED B REVISION| DESCRIPTION BY | DATE CONSULTANT ENGINEER CERTIFICATION /
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NOT FOR CONSTRUCTION

o |
POST SPACING = 5 -0 MAX. ”
"’HA&%’?SA'LG’%PEG?EEW%EN PLANS REFLECT IMPROVEMENTS FOR CLOMR MODELING
|/ jsf/g x 1 1SS 3 1% \ /jsf/g x | ONLY AND ARE NOT OF SUFFICIENT DETAIL TO BE USED FOR
TOP RAIL TOP RAIL TOP RAIL &
h | CONSTRUCTION
| | ||| 2 2
L HSS 2 x 2 HSS 2 x 2 k
’] 8‘/ X X X X \ - | - ” 2]
/ "5 3716 \:! 1/2 x 47 x 6" PL
—al— posT POST —|! —
o [ 77 N = <
® 1 !I: : /§§?62 X 2 X
| @ — 1” @ PIPE (SCH. 1”7 @ PIPE (SCH. — — - D
g I 40) 40)\\ !: POST
5 | INTERMEDIATE RAIL INTERMEDIATE RAIL ==l = . ?'—— N - ——B
N | (Tve) (TYP) il oo
3/16 % %2 ¢ BOLTS ) T.0. CONCRETE = !: - |\ \ »
1/2]x 4" x 6" PL It DRILL & EPOXY (6" MIN. (WALL—MOUNT I g ' 1" ¢ PIPE (SCH.
Ly EMBED) CONDITION) il 40)
| HILTI HIT—HY 200 OR — — % INTERMEDIATE RAIL
Al ~ APPROVED EQUAL | 3/16 (TYP)
II II =0IE AR 5%¢ DRILLED HOLE
T I } .’ ~ ” : “ o ':' :'. ~. . . ’ 4: 4
I ! A ‘ Lo I .. "’. - ‘,... Taoe I Lo
/ \ 1 3 BOLTS BASE PLATE DETAIL
L L] 2
WINGWALL WALL REINFORCING DRILL & EPOXY (67 MIN. ‘
| HILTI HIT—HY 200 OR OR DIRECTION
\ APPROVED EQUAL CHANGE
EQUAL EQUAL
HANDRAIL ELEVATION
HANDRAIL SECTION — WALL—-—MOUNT
77\ SAFETY HANDRAIL
@ NTS
EXPOSED GROUT SHALL BE PROVIDE 6" MINIMUM
VELED AND FINISHED TO TOPSOIL COVER OVER
AMIZE VISIBILITY, WASH OFF ALL GROUTED SURFACE.
SS GROUT AND CLEAN ALL
LE ROCK SURFACES (SEE
IFICATION).
POUR GROUT ONE LIFT AT
A TIME W/ 27 X 27
CONST. KEYWAY.
e e B "~ GROUT BEHIND BOULDERS
PLACE BOULDERS AS
CLOSELY AS POSSIBLE EMBED BOULDERS 6" MIN.
(TOUCHING EACH LARGE MACHINE INTO GROUND AND BEHIND
OTHER) TO MINIMIZE PLACED BOULDERS LOWER BOULDER ROW
GROUT. VOIDS SHALL ¢ pyation SECTION
NOT EXCEED 4
WITHOUT CHINKING.
/8\ STACKED BOULDER WALL /@\ MODIFIED DENVER TYPE—P MANHOLE
@ NTS @ SCALE: 17=2’
PREPARED FOR: LOCAL COVERNVENT SPONSOR: PREFARED B Enginui i REVISION| DESCRIPTION BY | DATE ||| CONSULTANT ENGINEER CERTIFICATION s RZEFERENCE e
hzﬂzltLgoH\)V?Hzglfgoxgvglsggnse—B SEF’YAS"FMIESIL'JFISC;QLII_:’EJBLIC WORKS | m— DRAWN: (R IUHSERI‘EBJYAE:;IE'STTSSJEQCFSSISN?LlﬁNiC\ggE%Aﬁ)\lRCEEP’?NT%E DRAINAG EWAY A'1 CULVERT REPLACEMENT 0
M'I'—'FD DENVER, CO 80211 ’ 749 MAIN ST. ENGINUITY ENGINEERING SOLUTIONS ALL APPLICABLE MILE HIGH FLOOD DISTRICT (MHFD) AND OF
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G:ASTANDARDS DETAILS\DETAILS\GENERAL\1 MANHOLE BASE.DWG

é N 4 N
WATER STOP
. | | GASKET REQUIRED ASPHALT
GASKET REQUIRED | II
T —
N\ T
A = — A "
) A 36 o
41 —_ ECCENTRIC CONE
L/ — \
VARIES =
WATER STOP
GASKET REQUIRED =
X/ u; \
PLAN -
FLEXIBLE
] = \_ SEALING
- M 48" MAX. COMPOUND
F
RAMNECK OR
APPROVED EQUAL e ———— —_—
4"MIN. 48" MIN.
4 MIN MANHOLE SECTION
' W/ ECCENTRIC CONE TOP
——_—"{@_—_— f NOTES:
\\\\ ///l
g 1. STEPS SHALL BE LOCATED ABOVE THE BENCH.
oo 2. MANHOLE STEP SPACING SHALL BE 12"- 18" OC.
T | #4REBAR 12 0C 3. HDPE/ TAPERED GRADE RINGS SHALL BE USED FOR GRADE ADJUSTMENT.
g MIN__L - EACH WAY AND TIED 4. STEPS SHALL BE VERTICALLY PLUMB * 1" AND SHALL HAVE EQUAL SPACING.
) ° ) ) 5. FLEXIBLE SEALING COMPOUND SHALL BE RAMNECK OR APPROVED EQUAL.
1 6. MANHOLE STEPS SHALL BE NO MORE THAN 24" NOR LESS THAN 18" FROM THE TOP
_1 2 MIN OF THE MANHOLE RING OR FROM THE BENCH OF THE MANHOLE.
3" CLEAR X ' 7. STEPS SHALL CONFORM TO AASHTO M 199.
V 8. PRECAST MANHOLES SHALL COMPLY WITH ASTM C 478.
P ———— %" FRACTURED ROCK
BARREL ID + 2" MIN. OR APPROVED EQUAL
REVISIONS B City of DRAWN BY: ML JAN 94 REVISIONS R City of DRAWN BY: ML JAN 94
DATE | BY Louisville DEPARTMENT OF PUBLIC WORKS ~ |APPROVED BY: CMD MAR 15 DATE | BY Louisville DEPARTMENT OF PUBLIC WORKS ~ |APPROVED BY: CMD MAR 15
MAR2015] CMD |COLORADO - SINCE 1882 SHEET MAR2015| CMD |COLORADO - SINCE 1882 SHEET
MANHOLE BASE 1 oF 74 MANHOLE SECTION 2074

34" -

A

24"

= | . B
N 2

a8

T
IN

6"
MIN.

~ ]

3" CLEAR

SDR 35 D-3034 —
PERFORATED
UNDERDRAIN PIPE

FILTER FABRIC —
PER THE
RECOMMENDATION

——
1

4 N
LOCATOR TAPE
(PVC WATER MAIN)
12" HAND COMPACTED 12" -~ HAND COMPACTED
MIN GRANULAR BEDDING MIN [ GRANULAR BEDDING '+
1 MATERIAL ' |© MATERIAL :
LOCATOR WIRE ——— -
(PVC WATER MAIN) :
#4 REBAR
oo 7 TR
1 J/ 6" V5oL Wat )G
MIN. o oo MIN.
/T 6" 6" -
3" CLEAR = | MIN. I SQUEEGEE " | MIN.
TYPICAL CONCRETE CRADLE SECTION TYPICAL WATER & SAN. SEWER GRANULAR
BEDDING SECTION
COMPACTED
ORDINARY BACKFILL
& ‘ /
#4 REBAR 12 HAND COMPACTED
6" 12" O.C. MIN GRANULAR BEDDING
. Y MATERIAL
MIN

3" ST
—* MIN.

b

UNDERDRAIN PIPE —
(WHEN REQUIRED)

TYPICAL CONCRETE ENCASEMENT AND

OF A GEOTECHNICAL

_d
O

ENGINEER

[ Ot

13" WASHED ROCK
STABILIZATION
MATERIAL

UNDERDRAIN SECTION

NOTE:

J/

OVERLAP WIDTH

D]
4] .

MIN.

TYPICAL UNDERDRAIN SECTION

THERE SHALL BE A MINIMUM OF 30" OF BACKFILL OVER THE PIPE BEFORE ANYTHING OTHER
THAN HAND COMPACTION EQUIPMENT IS USED IN THE TRENCH.

G:ASTANDARDS DETAILS\DETAILS\GENERALY2 MANHOLE SECTION.DWG

SEE LIFTING
NOTCH THIS
SHEET
HALF PLAN
1 i%"
n
4 n "
P e |
Wy \ ] V)
PLAN — =27
1" —- la— ‘.-I }—-— 3" 2%!!
SECTION B-B
— 24 %n ) | 3--
» | . 1]@0!
'_l_l_l_\_r—l_l_\_r_l_l—\_l_l_l_\_l_\_l_l_“_
} 17 ] D
8" |t 3n 7
— 22 An -
J_i 4 1 %" — | 1 In | t—
1 =T L 4
1n 247" J
SECTION A-A T
SIDE VIEW
NOTES:
e N
1. ASTM DESIGNATION A-48 CLASS 25. ‘ .
2. ALL BEARING SURFACES TO BE MACHINED.
3. LETTERING ON COVER AS REQUIRED (WATER, SEWER, OR STORM). % %
4. TOTAL MINIMUM WT. APPROX. 405 LBS. " FRONTVIEW
5. LIFTINGNOTCH 1"x13".
6. 24" RING & COVER FOR 48" DIAMETER MANHOLE BARRELS. LIFTING NOTCH
7. 30" RING & COVER FOR 60" & 72" DIAMETER MANHOLE BARRELS.
REVISIONS [ ] City of DRAWN BY: ML JAN 94
DATE BY Louisville DEPARTMENT OF PUBLIC WORKS ~ |APPROVEDBY: CMDMAR 15
MAR 2015 cMD |COLORADO - SINCE 1882 SHEET
"
24"MANHOLE RING & COVER 3 0r 74

G:ASTANDARDS DETAILS\DETAILS\GENERAL\3 24 MANHOLE RING & COVER.DWG

REVISIONS L. City of DRAWN BY: ML JAN 94
DATE | BY Louisville DEPARTMENT OF PUBLIC WORKS | APPROVED BY: CMD MAR 15
MAR2015] CMD |COLORADO - SINCE 1882 SHEET
PIPE BEDDING CLASSES 5 o0r 74

‘GASTANDARDS DETAILS\DETAILS\GENERAL5 PIPE BEDDING CLASSES.DWG

PREPARED FOR:

.
\/}

A
"

L1
HFD

MILE HIGH FLOOD DISTRICT

MILE HIGH FLOOD DISTRICT
2480 W. 26TH AVE., STE. 156-B
DENVER, CO 80211

LOCAL GOVERNMENT SPONSOR:

LOUISVILLE,

CITY OF LOUISVILLE
DEPARTMENT OF PUBLIC WORKS
749 MAIN ST.

CO 80027

PREPARED BY:

DESIGNED:

DESCRIPTION

BY DATE CONSULTANT ENGINEER CERTIFICATION

DRAWN:

| HEREBY AFFIRM THAT THESE PLANS WERE PREPARED

ENGINUITY ENGINEERING SOLUTIONS

UNDER MY DIRECT SUPERVISION, IN ACCORDANCE WITH
ALL APPLICABLE MILE HIGH FLOOD DISTRICT (MHFD) AND

10106 WEST SAN JUAN WAY, STE 215
LITTLETON, COLORADO 80127

CHECKED:

CITY OF LOUISVILLE STANDARDS AND STATUTES,

PH : 303-872-9112

DATE:

RESPECTIVELY; AND THAT | AM FULLY RESPONSIBLE FOR
ALL DESIGN AND REVISIONS RELATIVE TO SAID PLANS.

FX : 303-872-9104

o
7 iE
D
o
z

DRAINAGEWAY A-1 CULVERT REPLACEMENT
LOUISVILLE DETAILS (1 OF 2)
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MILE HIGH FLOOD DISTRICT
2480 W. 26TH AVE., STE. 156-B
DENVER, CO 80211

N A CITY OF LOUISVILLE

A
"

L1
HFD

MILE HIGH FLOOD DISTRICT

749 MAIN ST.
LOUISVILLE, CO 80027

DEPARTMENT OF PUBLIC WORKS

DRAWN:

| HEREBY AFFIRM THAT THESE PLANS WERE PREPARED

ENGINUITY ENGINEERING SOLUTIONS

UNDER MY DIRECT SUPERVISION, IN ACCORDANCE WITH

10106 WEST SAN JUAN WAY, STE 215
LITTLETON, COLORADO 80127

CHECKED:

ALL APPLICABLE MILE HIGH FLOOD DISTRICT (MHFD) AND
CITY OF LOUISVILLE STANDARDS AND STATUTES,

PH : 303-872-9112

DATE:

RESPECTIVELY; AND THAT | AM FULLY RESPONSIBLE FOR
ALL DESIGN AND REVISIONS RELATIVE TO SAID PLANS.

FX : 303-872-9104

o
7 iE
D
o
z

DRAINAGEWAY A-1 CULVERT REPLACEMENT
LOUISVILLE DETAILS (2 OF 2)

4 4 N 4 é N
. DRIVEWAY WIDTH . .
[ i —— i ——— — 5'FOR CURBWALK OR
VARIES BB 6' FOR STANDARD WALK
o AND VERTICAL CURB
T o SLOPE
EXISTING VARIES 6" CURB
—-—— 2% SLOPE TO BACK OF CURB 1 13 SIDEWALK l x HEAD
T I
6" \w— f A 2% 2% 2% 2% 2% A
ATTACHED OR DETACHED WALK f \\ 12:1 1 1 12:1
t 4' OR 5' WIDE WALKS SHALL BE 4" THICK y I — I 1
8 WIDE WALKS SHALL BE 6" THICK /
1o ALL WALKS AT RESIDENTIAL DRIVEWAYS TYPICAL CURB & GUTTER CURB & GUTTER »B
SELECT BACKFILL 95% l SHALL BE 6" WITH FIBERMESH AT DRIVEWAY
’; *TRANSITION —=]  PRVEIAY Le— « TRANSITION ——‘
6" CURB HEAD (TYP.
- 6" MIN. 1" PREFORMED i i \ (TYP)
.. / JOINT MATERIAL a 7 : —
e B il H s A/J_
11
GRANULAR BEDDING N7 * 2 13" EXISTING
MATERIAL - 44 SIDEWALK SECTION A-A
" MIN* R~ ’
in R
8 & * * 1R DRIVEWAY 1 1/2" CURB HEAD
2 " SIDEWALK
! » T}A 6 DRIVEWAY "_ TRANSITION CURB & GUTTER
" " VARIES
*1/4"D. IF TEMPLATES ARE NOT USED 6 J ? 12 — — 2% /
2" I — —
CONTRACTION OR EXPANSION JOINT f D NP SEE TABLE
S THIS SHEET
WEAKENED PLANE JOINT SECTION B-B
VERTICAL CURB & GUTTER DRIVEWAY
STORM SEWER GRANULAR BEDDING SECTION :
6" CURB HEAD
SIDEWALK
[—— ' ——— o — 11“
o | 1 | 4 - ] - ~ 44 RAMP WITH 12H:1V
"R SLOPE (TYP.)
=g i 2 T
NOTES: { | SLOPE=7": 1 o R ¥ 1
2 2 /
1n " | n
1. DEPTH OF BEDDING BELOW PIPE: ‘ 4 6 $—l _\} 6 CURB & GUTTER
D d(MIN.) ' -1 12 ISOMETRIC VIEW
27" & SMALLER 3 . . T T NOTES:
30u _ 60" 4n 2 1% 6"
66" & LARGER 6" 1. CONTRACTION JOINTS ARE REQUIRED AT EACH SIDE OF
2. GRANULAR BEDDING SHALL BE PLACED FROM THE TRENCH BOTTOM TO THE 2-1" { T | 3-11" f WARPED SECTION AND EVERY 10' (MAX) ALONG THE DRIVEWAY.
HORIZONTAL CENTERLINE OF THE PIPE. 2. E)L(J;ABN(‘:SLIJ?_N JOINT REQUIRED IF DRIVEWAY IS CONCRETE BEHIND
3. SELECT BACKFILL FROM THE CENTERLINE TO 12" ABOVE THE PIPE SHALL BE AT THE LOW POINT(S) OF EACH MEDIAN, y
PLACED IN 6" LIFTS AND HAND COMPACTED TO 95%. A 1"X 4" BOARD SHALL BE USED 3. BACK OF CURB CUT EXTENDS TO BACK OF WALK OR BIKE PATH. WIDTH OF | TOTAL| MINIMUM
CURBWALK 4. NO END OF CURB SHALL BE CONSTRUCTED WITHIN 5'- 0" OF A TYPE OF CUT THICKNE
e TO FORM A SLOT IN THE MEDIAN C & G PROPERTY LINE OR 30- 0" OF A PROPERTY CORNER. SN Ay C?;B %‘;’T ;’;'D;';' Ce SS
5. TRAFFIC ENGINEER SHALL APPROVE LOCATION OF CURB CUT - - 26' "
MEDIAN CURB & GUTTER BEFORE CONSTRUCTION. MULTI-FAMILY | 16'-25' [26'-35' 8"
6. 6.5 SACK CONCRETE WITH FIBERMESH REQUIRED. COMMERCIAL | 30'-40° |40'-50 10"
REVISIONS B City of DRAWN BY: ML JAN 94 REVISIONS B City of DRAWN BY: ML JAN 94 REVISIONS L- City of DRAWN BY: ML JAN 94 REVISIONS R City of DRAWN BY: ML JAN 94
DATE | BY Louisville DEPARTMENT OF PUBLIC WORKS ~ |APPROVEDBY: CMD MAR 15 DATE | BY Louisville DEPARTMENT OF PUBLIC WORKS ~ |APPROVED BY: CMD MAR 15 DATE | BY Louisville DEPARTMENT OF PUBLIC WORKS ~ |APPROVED BY:CMD MAR 15 DATE | BY Louisville DEPARTMENT OF PUBLIC WORKS ~ |APPROVED BY: CMD MAR I5
MAR 2015 CMD COLORADO - SINCE 1882 SHEET MAR 2015 CMD COLORADO - SINCE 1882 SHEET MAR 2015 CMD COLORADO - SINCE 1882 SHEET MAR 2015 CMD COLORADO - SINCE 1882 SHEET
TYPICAL STORM SEWER TRENCH 41 or 74 CURBWALK & WALK 57 oF 74 CURB & GUTTER 58 oF 74 RAMP DRIVE AT ATTACHED WALK 61 oF 74
GASTANDARDS DETAILS\DETAILS\STORM\41 TYPICAL STORM SEWER TRENCH.DWG GASTANDARDS DETAILS\DETAILS\STREET\S7 CURBWALK & WALK.DWG GASTANDARDS DETAILS\DETAILS\STREET\58 CURB & GUTTER.DWG GASTANDARDS DETAILS\DETAILS\STREET61 RAMP DRIVE AT ATTACHED WALK.DWG
PREPARED FOR: HOCAL GOVERNMENT SFONSOR: PREPARED B DESIHED: DESCRIPTION BY DATE CONSULTANT ENGINEER CERTIFICATION SHEET/REFERENCE NO.
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PLOT DATE: May 1, 2020

30

STRUCTURE PLAN VIEW -30° BEND

NO SCALE

TABLE 7A. TYPE P MH - 30° BEND STRUCTURE

DIMENSIONS
PIPE SIZE A B C
42" 4 -6 3 -4 4 =2
48” 5 -1 3 -6 4 -2
54" 5 -8 3 -8 4 -2
60" 6 - 3" 3 - 10 4 -2
86" 6 - 10" 4 -0 4 -2
72" 7 -5 4 -2 4 -2
78" 8 -0 4 -4 4 -2

GROUND

ELEVATION :

BACKFILL /

MATERIAL

FEXIBLE PLASTIC

SEALING COMPOUND
(ALL AROUND) \

GRADE RINGS & COVER
(s-701)

—

MANHOLE STEPS
(s-750) \r—

j~——5'¢ MH _RISER——=

—

~—

—

2467~

MAX)

IF MONOLITHIC POUR,

TOP SLAB T.0.S. \ OPENING AS = !
o SPECIFIED
(5-5042) T ! ! | (20°
1%”
10" N
12” MIN. —
(TYP.) 12 My
/
D
FULL INVERT CHANNEL I
\ SHAPING REQUIRED /
FOR THIS MH.
TOP OF N\ LEAN CONCRETE L+
BOTTOM SLAB DT (TvP)
| 18"
EIEQGS)
1%"
vy
SUB—BASE 7

GRANULAR BEDDING MATERIAL/
6” MIN. OR SEE SPECS: ELEVATION

A
\SUITABLE SUBGRADE,

SEE NOTE 10.9

L— STUB STEEL FOR LAP.

TYPE P MANHOLE NOTES:

10.1  THIS STANDARD MANHOLE DETAIL IS APPLICABLE TO CIRCULAR PIPES WITH 42” 1.D. AND LARGER,

AND NON—CIRCULAR PIPES WITH A SPAN OF 42" I1.D. AND LARGER.

10.2  FOR "Y” DEPTH OVER 20" SHOP DRAWINGS ALONG WITH CALCULATIONS FOR DESIGN OF WALLS,

TOP AND BASE SLAB SHALL BE SUBMITTED FOR APPROVAL.

10.3  SET TOP SLAB TYPE B ELEVATION NO MORE THAN 127+ BELOW FINISHED GRADE I.E. ALLOW
ENOUGH COVER TO ADD MH RINGS AND COVER.

10.4  PRECAST MANHOLE RISERS AND TOP SECTIONS SHALL CONFORM TO ASTM C-478.
MANHOLE STEPS, RISERS, SHIPLAP JOINTS, RING AND COVER SHALL CONFORM TO APPLICABLE

WMD STANDARD DETAILS.
10.5 CONCRETE IN TOP SLAB AND WALLS SHALL BE CLASS D CONCRETE AND HAVE A 28 DAY

STRENGTH OF 4500 PSI. PERMISSIBLE SLUMP WILL BE 3" TO 5", AND AR ENTRAINMENT WILL BE

5% — 8%.

10.6  LEAN CONCRETE FILL SHALL HAVE A 28 DAY STRENGTH OF 2000 PSI.

10.7  REINFORCING STEEL BARS SHALL CONFORM TO ASTM A—615 GRADE 60 DEFORMED BARS. CLEAR
COVER REQUIREMENT (UNLESS OTHERWISE NOTED) TO BE 2” (3" FROM BOTTOM OF FOUNDATION
SLAB.) REINFORCING BARS WILL BE SPLICED ONLY AT LOCATIONS SHOWN AND DETAILED ON THE

(TYPE Il CEMENT).

DRAWINGS. BARS WILL BE WIRE-TIED, NO TACK WELDING WILL BE PERMITTED.
10.8  ALL STRUCTURES SHALL BE BENCHED TO TOP OF PIPE.

10.9  ALL MANHOLES & SPECIAL STRUCTURES TO BE PLACED ON SUITABLE SUBGRADE MATERIAL. IF
SUBGRADE CONDITIONS WARRANT, UNSUITABLE FOUNDATION MATERIAL WILL BE OVEREXCAVATED, &
SELECT SUBGRADE MATERIAL WILL BE PLACED AS PER SECTION 5.00 OF THE WCPM STANDARD

CONSTRUCTION SPECIFICATIONS.

10.10 GRANULAR BEDDING MATERIAL SHALL BE COMPACTED TO 90% MAXIMUM DRY DENSITY IN
ACCORDANCE WITH AASHTO T-180

10.11

STRUCTURE WALLS SHALL BE FORMED BOTH INSIDE AND OUTSIDE. CASTING OF SIDEWALLS

AGAINST EARTH IS NOT PERMITTED.

10.12 LATERAL SUPPORT SHALL BE PROVIDED AND MAINTAINED FOR WALLS DURING BACKFILLING
OPERATIONS.

10.13 MAX LATERAL SHALL BE 24" OR SMALLER. IF LARGER, A SPECIAL STRUCTURAL DESIGN IS
REQUIRED. SEE S—616.3 FOR PENETRATION DETAIL.

10.14 SEE S-504.2 FOR REINFORCEMENT DETAILS.

IN ADDITION

BY

DATE

DESCRIPTION OF REVISIONS

NO.

THE MILE HIGH CITY

DENVER

Wy,
E
| 4

CITY AND COUNTY OF DENVER
2000 W. 3RD AVE. DENVER, CO 80223
www.denvergov.org

NO SCALE
e
A\ w2
#5'S @ 12" EW.EF. L = u
(FOR Y < 14) 410 < B
#6'S @ 12" EW.EF. I
(FOR 14< Y < 20") — %[ 5 A <Zt R
g = |8
1 % Ll ooy '___i _ 2" CLR. o s
g STRUCTURE PLAN VIEW - 45° BEND CP- L[ TP 5 2 uw
b NO SCALE % %2‘}) /\ % -
= 4 MAINTAIN o =
TABLE 7B. TYPE P MH - 45° BEND STRUCTURE o ~'b oF ’}Mw—gao:ﬁ BEND BAR. BEND »
DIMENSIONS O] L PIPE \7 uli PURPOSES ONLY. (TYP.)
PIPE SIZE A B C 4 | S
§ 2 -6 T -6 T-0 o) Y . \\
48" 5 -1 3 -9 3 -0 g T > ] i1l
547 5 -8 4 -0 30 1. . e § T /' e KRG
50" 5 - 3 F -3 I — 0 | —— 1 - _|_ L % 1, r
56" 8 — 10" 4 -8 y-0 4,’ | 21_\23" | D LEGEND —
I I -5 L9 =g ey =L ' : D= INSDE DIAMETER OF PIPE -
’8 8 -0 5 -0 3 -0 45's © 12" EM., EF. (FOR Y < 14) X= DEPTH OF MANHOLE RISER
PLAN , L e BT ; , SECTION - TYPICAL WALL Y= TOTAL DEPTH OF MANHOLE S50 ug
FLAN #6's @ 12" EW,, EF. (FOR 14’ > Y < 20) NO SCALE EF.= EACH FACE JUNE 2020
g NO SCALE E.W.= EACH WAY
10
. . . DESIGNED: SHEET/REFERENCE NO.
PREPARED TOR FOCAL COVERNMENT SPofsor: PREPARED B Enainui REVISION| DESCRIPTION BY | DATE CONSULTANT ENGINEER CERTIFICATION /
MILE HIGH FLOOD DISTRICT CITY OF LOUISVILLE e 19/Nu ty__, (R=— ) | HEREBY AFFIRM THAT THESE PLANS WERE PREPARED 23
— B DRAWN: -
2480 W. 26TH AVE., STE. 156—B DEPARTMENT OF PUBLIC WORKS — UNDER MY DIRECT SUPERVISION, IN' ACCORDANCE WITH
DENVER, CO 80211 749 MAIN ST. ENGINUITY ENGINEERING SOLUTIONS ALL APPLICABLE MILE HIGH FLOOD DISTRICT (MHFD) AND OF
LOUISVILLE, CO 80027 10106 WEST SAN JUAN WAY, STE 215 CHECKED: CITY OF LOUISVILLE STANDARDS AND STATUTES,
MILE HIGH FLOOD DISTRICT LITTLETON, COLORADO 80127 RESPECTIVELY; AND THAT | AM FULLY RESPONSIBLE FOR
PH : 303-872-9112 — ALL DESIGN AND REVISIONS RELATIVE TO SAID PLANS. 5 31
FX : 303-872-9104 (R= )




, &
~——_ #5S @ 12" TF. =
#5'S @ 12. EF. #57% #6's @ 6” B.F. =
#5 © , (FOR PIPE 1.D.>60"
2-#5'S TF. 2-#5'S TF.
2-#5'S TF. 3-#6'S B.F 347's BF
3-#6's BF F. ;
s
2 1-#5 TF - :
3 1:##5 L 45's @ 12" EF. o #4 CLOSED STIRRUPS &
3 F. @ 9'(TP) £
& 2—#4 CLOSED 2-§5'S TF. :
. STIRRUPS (TYP.) 3-#7'S BIF.
-
#7's @ 45 EF.
g
#5 EDGE BAR E.F. #5's @ 12" EF. 2"
(ALL AROUND) ; 2
) 32
;?;%ST e 2-;?5'5 TF. ] ;-' z
3-#7'S BF. z
4
T
J T
#5's @ 12" EF. / QF
§ ) A
1—-#5 T.F. aE
2-#6'S BF.
T A\ Ty #5 EDGE BAR ELF.
J 1_45'S TF. - _' (ALL AROUND) o
z or 2-46'S BF. TABLE 8. SPLICE LENGTH v PLAN #7s @ 45 EF. o 8
. — oe
—|#5'S @ 12" T.F. |=— BAR SIZE SPLICE LENGTH (LAP) 5's @ 12° TF 1 cLr. e 47 ) 5 O
’ " — F— 5'S s
[#‘53 45 }4—14——‘ 45 pn " l_ (TvP.) 7—# E § E
1 | i / #7s ] |2 CIR: , e T s d/_T S T ;E o
ity e 20 (TYP.) #6 BT [t i 24 5.6 () z9 2
» » ) _ig's A g
Q(W%Lgd 3 #os _[—‘ '. 3"\—#5 NOTE: BARS TO BE SPLICED ONLY AT LOCATIONS ~—AES © & Bl ——of 2 e *‘ |” 3 S z E
' -~ #6'S @ 6°B.F. 3 SHOWN. (FOR 1.D.>60") ! 2" % g
§ SECTION SECTION - ;
- o
3 TOP SLAB TYPE A (X>2") TOP SLAB TYPE B (X<2") =
g NO SCALE NO SCALE
PREFERRED OPTIONAL
) , DO NOT BEND BAR. BEND SHOWN FOR
=10 f~—10 DEPICTION PURPOSES ONLY (TYP.)
SET TOP OF PIPE 2" CLR.
FLUSH WITH INNER TYP. BAR LAP (vP) T~ L wn &
WALL (TYP.) SEE TABLE 8 l‘ J ] 2w 2 O
- AT ve) STEP WIDTH + 4” = L
1 |/ T
777 7 ] % £ ﬁ =W
T PN
'! . ) ?s’s @ 12" E).W‘,E.F‘ - } Q CID Qo |«
FOR Y < 14 . N » ZnN Q
e v e 1L 46's © 12" EW.EF. e Bk Lie b || [ 8 GROU;’ THICKNESS % Z2 (.2
SEE TABLE 8 \ (FOR 14'<'Y < 207) SEE TABLE 8 ¢ : a E :0:
H % $ ° #5'S @ 12°EW..EF. 2" CLR. .. .._(T$;) é E %
\_swrcun pve paasie 1o R Y e )] |l 1k : / 6 \STEP BLOCK OUT DETAIL a X
INNER WALL. - A SR / 1 X B NO SCALE
A (FOR 14'< Y < 207) - 2:‘1* — NI
/—INVERT /—lNVERT : > \L | 15
§ = ~)  OUssD \Q\_CLASS D 10" WALL == PIEY i
CONCRETE CONCRETE : THICKNESS NP BAR LAP L3 cr
B § 4500 Ps 5 ? 4500 PS| L~ SEE TABLE 8 (TYP.) KRC
BASE__— BASE __—
SLAB SLAB LEGEND
Y= TOTAL DEPTH OF MANHOLE o
T.F.= TOP FACE 2am
/"D \PIPE END TREATMENT DETAIL / E"\ CORNER DETAIL (F \WALL-TO-BASE JOINT DETAIL B.F.= BOTTOM FACE INE 207
§ UNO SCALE U NO SCALE UNO SCALE E.F.= EACH FACE JUNE 2020
E.W.= EACH WAY »

PREPARED FOR: LOGAL COVERNVENT SPONSOR: PREPARED EY: s REVISION| DESCRIPTION BY | DATE ||| CONSULTANT ENGINEER CERTIFICATION SHEET/REFERENGE 1O,
o o s Zainud e e s cec e || DRAINAGEWAY A-1 CULVERT REPLACEMENT ||| 24
2480 W. 26TH AVE., STE. 156—B DEPARTMENT OF PUBLIC WORKS = — ‘ UNDER MY DIRECT SUPERVISION, IN ACCORDANCE WITH
j DENVER, CO 80211 749 MAIN ST. ENGINUITY ENGINEERING SOLUTIONS ALL APPLICABLE MILE HIGH FLOOD DISTRICT (MHFD) AND OF
MILE HIGH FLOOD DISTRICT LITTLETON, COLORADO 80127 RESPECTIVELY; AND THAT | AM FULLY RESPONSIBLE FOR
PH : 303-872-9112 — ALL DESIGN AND REVISIONS RELATIVE TO SAID PLANS. DENVER DETAI LS (2 OF 5) 31
FX : 303-872-9104 R )




CURB BOX BEAM

ANCHOR BAR BACK OF
(TYP. OF 2) ,/- SIDEWALK
EXPANSION o] CONTRACTION JOINT  ExeANSION
JOINT 3" CLR (TYP.) — I r8” _—EXPANSION JOINT JOINT
BACK OF 4 1/2" . . s &
N PR R i ol
7
. TOP OF ?URB . b o6 . + oo
i T ? ¢ WARP\ - CURB
STATION POINT AT 3
. MIDPOINT OF INLET )
#6 @ 6" (TYP.)— 2'-6 ALONG FLOWLINE 3-10 v
8" -4 — 8" 2'-0”
L s GUTTER
P OFJ ¥ A ¥ SR UP OF
GUTTER 7 R GUTTER
¢ | | \ 67| Jo & v
— ¥ whd, :
2'-0" 4'-8" 2’0"
TRANSITION TRANSITION

CONNECTOR PIPE
SEE PIPE CONNECTION
SCHEMATIC, $-616.2

3_10"

NO. 16 GRATE & .
FRAME (S-716) \ | 2-0 o & | ADJ. CURB BOX &

FRAME (S-716)
GROUT
PAVEMES\ 2"

2" CLR. (TYP))
1 7/8" Co——m— G<—f
<

12 [~ (2) #5

i
i
g
>
T

= CURB BOX BEAM
R i ANCHOR BAR (FIELD
#4 @ 6" (TYP.)| F== BEND AT FRAME)
NCD o g

8" (TYP.)—m

. | . |=—3" CLR. (TYP.)

44 @ 6" (TYP.)

] 8" (TvP)

INVERT OUT
3’ (TYP)
WL Y72

LEAN
CONCRETE

»

T
10

5 o 0

BY

DATE

DESCRIPTION OF REVISIONS

NO.

THE MILE HIGH CITY

DENVER

M,
E]
[ 4

o
™
Y ol
PLAN RM 0 & J 7] e 88
NO SCALE s 20
o<
]
g8 (B \SECTION (TYPICAL, ALL SIZES) Er
NO SCALE =% o
U £ao g
=2 o 5
8z %
oS B
. TOP OF ADJUSTABLE CURB BOX ig &
(s-716) NS
g TOP OF CURB ~ FLOW DIRECTION /-TOP OF CURB 2 z
3 ) ) =
ed ExPANSION | A, &
g i1 il o 1 & g i SINGLE NUMBER 16 INLET NOTES:
2’ a7 o, V& 2
: z ; - ! 15.1 FOR PAYMENT PURPOSES, INLET STRUCTURES SHALL ALSO INCLUDE 20" CURB & GUTTER TRANSITION SECTION AT EACH END OF INLET PLUS
D T . SIDEWALK SECTIONS WHERE REQUIRED BEHIND INLET STRUCTURE AND TRANSITION SECTIONS.
2-0" - _LG CLR. (TYP) 2-0" 15.2 SUB—GRADE SHALL BE 6-12” OF CLASS B BEDDING COMPACTED PER WCPM STANDARD CONSTRUCTION SPECIFICATIONS, ON SUITABLE, UNDISTURBED
TRANSITION NO. 16 GRATE & FRAME TRANSITION MATERIAL. IF SUBGRADE IS UNSUITABLE, THE SUBGRADE SHALL BE OVEREXCAVATED AND STABILIZED WITH CLASS B BEDDING PER WCPM STANDARD
A (s-716) ] CONSTRUCTION SPECIFICATIONS. —
3" CLR. (TYP.) 15.3 FLOOR SLOPE MAY BE POURED MONOLITHIC WITH BASE. T
g 34 & 154 Sc = SLOPE OF CONNECTOR = 2% MIN. = =z
R | . 15.5 UNLESS OTHERWISE SPECIFIED ON THE DRAWINGS OR OTHERWISE APPROVED, ALL NO. 16 INLETS SHALL BE CONSTRUCTED WITH AN ADJUSTABLE CAST =
Dexr #4 0 6" (1) IRON CURB BOX (S-716). oo
VARIES ( ) m
(12'-0" MAX.) /—#6 @ 6" (TYP.) 15.6 DESIGN CONDITIONS FOR INLET ALLOWS DEPTHS OF 12'—0" (MAX.). FOR INLETS MORE THAN 12’—0" FEET IN DEPTH, SHOP DRAWINGS AND DESIGN a % -
X IR > . ANALYSIS SHALL BE SUBMITTED FOR APPROVAL. o ©
@«
£ NS o o 6 15.7 ALL REINFORCING STEEL SHALL BE ASTM, A-615, GRADE 60 DEFORMED BARS. DIAMETER OF BEND MEASURED ON THE INSIDE OF THE BAR SHALL % = ©
3 / " ey BE A MINIMUM OF 6 BAR DIAMETER. 5 2 0
i CONSTRUCTION 2 & 15.8 ALL SHALL CONFORM TO AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, 8TH EDITION, 2017.
\ N Z u
8 JOINT (TYP.) BACKFILL AROUND 15.9 NO FORMWORK SHALL WORK REMAIN INSIDE STRUCTURE WHEN COMPLETE. = (_DI
3 TP BN STRUCTURE TO BE 15.10 CONCRETE MIX FOR GUTTER AND ANY ADDED STREET PANELS SHALL MEET CLASS 2 REQUIREMENTS FOR SULFATE RESISTANCE IN ACCORDANCE WITH ZH.
| N RN HAND TAMPED IN 6 CDOT STANDARD 601.04 ON STREETS WHERE MAGNESIUM CHLORIDE CHEMICAL DEICERS ARE APPLIED. REFER TO WCPM STANDARD CONSTRUCTION =
LEAN CONCRETE FILL LIFTS. (BACKFILL SPECIFICATIONS SECTION 11 FOR REQUIREMENTS FOR SULFATE RESISTANCE IN CONCRETE EXPOSED TO EARTH. w
0 & L P METHOD B) 15.11 SPLICING OF REINFORCING STEEL SHALL BE PERMITTED ONLY WHERE DETAILED IN DRAWINGS.
5 { 5" CLR - U\ 15.12 INLET WALLS SHALL BE FORMED BOTH INSIDE AND OUTSIDE. CASTING OF SIDEWALLS AGAINST EARTH IS NOT PERMITTED.
T ) 15.13 LEAN CONCRETE FILL TO BE F'C = 2000 PSl. INLET STRUCTURE, LID, STREET CURB AND GUTTER, AND PAVEMENT TO BE F'C = 4,500 PSI, MAX
S qumaBLE suBcRADE " #6 ij_J@ 6" W/CM = 0.45 AND AR ENTRAINED 5% TO 8%. F'C = 28 DAY COMPRESSIVE STRENGTH REQUIREMENT FOR MIX DESIGN, FIELD ACCEPTANCE. -
(SEE NOTE 15.2) > 15.14 FOR THROUGH STRUCTURES, BENCHES MUST COME TO TOP OF PIPE. ASP/JDMT
15.15 NO CORNER PENETRATIONS ON STRUCTURE.
J 15.16 SEE WCPM STANDARD CONSTRUCTION SPECIFICATIONS SECTION 11.04 STORM INLETS FOR MORE INFORMATION. USE OF THIS DETAIL WITHOUT =
SPECIFICATIONS ~ SHALL BE CONSIDERED NON—COMPLIANT,
(A \SECTION i61m
15.17 SEE S—616.2 FOR REBAR PLACEMENT AT WALL PENETRATION DETAIL. JUNE 2020
LE
5 NO ScA 15.18 REFER TO "TRANSPORTATION STANDARDS AND DETAILS FOR THE ENGINEERING DIVISION” FOR ADJACENT ROADWAY AND SIDEWALK DESIGN CRITERIA.
15
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MILE HIGH FLOOD DISTRICT CITY OF LOUISVILLE .__Eng”u"ty__, ( R— ) | HEREBY AFFIRM THAT THESE PLANS WERE PREPARED 25
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BY

DATE

8, SET TOP OF PIPE BELL FLUSH /720" MIN. LAP

WITH INNER WALL (TYP.) O #Fsé‘é?\l}’ 1ABN% ggi"fﬂﬁé
CONNECTIONS, ONLY (2) #6 t~p D= 0.0.+6" (RCP)

0.D.+8” (FLEXIBLE)
"ENDS PERPENDICULAR”

,/BACK OF WALK

DESCRIPTION OF REVISIONS

TYPE CONNECTIONS, ONLY
L EXPANSION JOINT—= ) SEE PIPE CONNECTION
MIN. 3” CLR. N SCHEMATIC DETAIL (S-616.2)
CURB BOX BEAM ANCHOR BAR ‘ j INVERT OUT Q
(TYP. 2 PER CURB BOX) SIDEWALK
TOP OF CURB EXPANSION JOINT - == LEAN CONC. FILL 1 0D
#4 @ 6°(TYP.)
BACK OF CURB / ——TOP OF CURB } 10 g
41/2 \N s . mJd . -
L 7”
1 \ 3 11 [ \ BOTTOM SLAB oz
ﬁ_ o Va % e m v
’ WARP z
e T T T e s i) i DETAIL - CONNECTOR OUTLET DETAIL - REBAR PLACEMENT AROUND CONNECTOR PIPE > 2
16 o] 3710 1 A | 3'—6" LONG I ‘ f v NO SCALE NO SCALE 2.
8" | (GALVANIZED) A w :
EXPANSION JOINT — |-~ 14 [y . 2-0 o}
| GUTTER FRONT AND BACK ENDS SKEWED: N
G —|—17 i_i.X; ETERR l Dpxr—24" MAX ID. =" MAX. 12" @ — RCP* £
=4 5 4
LIP OF GUTTER— é 1 MAX. 15" ¢ — FLEXIBLE* HEIT
20 9 E \STATION POINT AT Cm ' :
TRANSITION 9 14 PIDPONT OF INLET TRANSITION 7 s ey 3 ]
LIP OF GUTTER ALONG FLOWLINE #6_Jle6 T = 1"-0" MIN.
g " ”
CONNECTOR PIPE 3-8 ENDS PERPENDICULAR: I . V/ | S
SEE PIPE CONNECTION SCHEMATIC, MAX. 15" 8 — RCP | WAY. 30 | %3
THIS SHEET MAX. 18" ¢ — FLEXIBLE\L] ¢ : 1 S
g I Z8
6" VERTICAL CURB AND GUTTER COMBINATION CURB GUTTER AND SIDEWALK E # 2
*ANGLED CONNECTIONS REQUIRE CITY APPROVAL. S % g
PIPE CONNECTION SCHEMATIC (NO. 16 INLET) Za z
PLAN THIS DIAGRAM IS PROVIDED FOR GENERAL GUIDANCE ONLY. THE R 8
NO SCALE DESIGNER IS RESPONSIBLE FOR VERIFYING PROJECT SPECIFIC OZ
GEOMETRY. 2 3
§ — - Ly
N D E N4 7 5” E 3
o 16 l=— ADJ. CURB BOX ) 3 ) So
g 5" (s-716) 1 1 b=
g 2'-0" *ADJ. CURB BOX TOP OF 3 -~ ™ al
TRANSITION (S-718) CURB (K I e N O #NO.16 FRAME 7
§ (Tvp.) (TYP.) ) . (s-716)
6"(TYP.) ) - 5/8" HEX % 5/8"x 7
3 Fear) |y _ =z NUT i H~  sou GROUT
3 ¢ 1 g" || ORATER: ROUT 1 2 K = CURB BOX FRAME _ 3 _
S y J % . + -
_{ WEx16 W SHAPE P | w
. 4" (eavanizen) i w I
2‘50' 71156;”*”5 & FRAME—T- A 3-61/2" 3-61/2" « =] [=3"CLR.(TYP) W16 W SHAPE W5x16 W SHAPE is ﬁ <
71" #4© 6" (TP.) (GALVANIZED) (GALVANIZED) = 2
s @] \ . P4
5 YARIES CONNECTOR PIPE —#ek| | e & () A & o
(12'-0” MAX.) ” i ©
K} 8 — ja] —
] B X SE i S 5 = ©
i 2 3 3
g LEAN CONCRETE FIL ] =z 2
1 DETAIL - FRAME PLACEMENT
SLOPE: 2% DETAIL - PLACEMENT OF ADJ. CURB m ON SUPPORT RAIL (TYP.) % '-_,'-'
. == /D" BOX ON SUPPORT RAIL (TYP.) Do ' £ B
2 ] el L e U NO SCALE v 3
& i 5" CLR. VR N a
'S { N % »
g r N ——te_JTe s DOUBLE NUMBER 16 INLET NOTES:
- ” 3
/ #62L| 6 ) 16.1 SEE DETAIL SPECIFICATIONS SECTION 11.05 STORM INLETS FOR MORE INFORMATION. USE OF THIS DETAIL WITHOUT SPECIFICATIONS SHALL BE CONSIDERED
SUITABLE SUBGRADE =y NON—COMPLIANT.
(SEE NOTE 15.2, S-616.1) #4056 16.2 SEE GENERAL NOTES ON $—616.1.
&-11 16.3 EXPANSION JOINT MATERIAL SHALL BE PLACED FULL DEPTH OF THE CURB AND GUTTER, SIDEWALK, CONCRETE PAVEMENT, AS APPLICABLE. THE TOP PORTION OF THE JOINT ASP/JDMT
SHALL BE SEALED WITH SILICONE SEALANT.
/-\ 16.4 SEE S=616.1 FOR REBAR PLACEMENT AT WALL PENETRATION DETAIL.
A \SECTION Shi62000
UNO SCALE *  STANDARD DETAIL S—716 APPLIES TO ALL OF THE GRATE & FRAME GEOMETRIC DIMENSIONS FOR THE DOUBLE NUMBER 16 INLET EXCEPT FOR THE FRAME LENGTH. FRAME JUNE 2020
LENGTH SHOULD BE MANUFACTURED FOR THE DIMENSIONS CALLED OUT ON THIS SHEET.
16
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B -5
A
\22/ o rom
HANDLING HOLES B l-—5/8"
o
)
n 1N N e 23-1/2"
23-1/8" 20-15/16" 30"
j I
J
O

J / B\ FRAME SECTION

FRAME TOP VIEW N

40™ —=|——5/8"

37-9/16" |
40”

43-7/16"

(AN

FRAME SECTION

/

NO. 16 INLET FRAME - RIGHT OR LEFT

NO SCALE

<= FLOW

<= FLOW

4

GRATE TOP VIEW

39-1/2"

N
2

o

/F\ GRATE SECTION

4-11/16"—

1-7/16"—~|

(EN

3" (TYP.)
AV AV AV AY AV 4V 4V AV aY &Y 4V Y/,

GRATE SECTION

2-1/2" U

NO. 16 INLET GRATE

NO SCALE

GRATE & FRAME NOTES:

22.1 CAST IRON SHALL CONFORM TO ASTM A48. (CLASS 35B,

MINIMUM)

22.2 CASTINGS SHALL COMPLY WITH FEDERAL SPECIFICATION RR—F—621D FOR

CASTING PROOF LOADING (HEAVY DUTY).

22.3 ALL CASTINGS REQUIRE INDIVIDUAL APPROVAL/CERTIFICATION FROM THIS

DIVISION.

22.4 CASTINGS SHALL NOT BE DIPPED OR PAINTED PRIOR TO FINAL INSPECTION,
ONCE INDIVIDUAL CASTINGS ARE CHECKED, AND APPROVED BY THE DIVISION

FOR PROJECT USAGE, THEY SHALL BE COATED WITH AN APPROVED MATERIAL.

BY

DATE

DESCRIPTION OF REVISIONS

NO.

THE MILE HIGH CITY

s,
E., DENVER

PLOT DATE: May 1, 2020

S\STAFF_FOLDERS\CRUM\WASTEWATER STANDARD DETAILS\REVISED 2019\S718.0WG

/DY

i
\22/ (2) 1" DIA | -
HANDLING HOLES - [~—5/8"
G/
7/8"
T 4{ — A 24-3/8" | 1—= 23-1/2"
23-1/8" 20-15/186" 30"
O

FRAME TOP VIEW

J / D\ FRAME SECTION
\_/

40" - —5/8"

37-9/186™

40™

41-7/16"
FRAME SECTION

e
_/

NO. 16 INLET FRAME - CENTER
NO SCALE

HY
\22/

NO SCALE

47-5/8" ' PISED
rﬁéWERS
[ B - Tl |1 —a ';:::P DUMP_NO WASTE!
\Zy :ll, i’ Sﬁmﬁgﬁ(_ EE%% BS?DLS w/HEX NUT  EH }3 DRAINS TO RIVER
PLAN
.
L —2" RAD.
3=/
—-—3"
40-1/2" . ,E&- —7
1/2" | 4 2 6-1 27
- / h3 I _@ /
38" 3/4 'j
e e ——— i ol
5P 48— ol
(I 39-1/2" L] /H\ SECTION
/@) SECTION N
ADJUSTABLE CURB BOX
(MINIMUM CURB OPENING AREA = 150 inzl

CITY AND COUNTY OF DENVER
2000 W. 3RD AVE. DENVER, CO 80223
www.denvergov.org

STANDARD DETAILS

GRATE AND FRAME -
ADJUSTABLE CURB BOX

S-716

STi6.0mg

JUNE 2020
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MILE HIGH FLOOD DISTRICT
2480 W. 26TH AVE., STE. 156-B
DENVER, CO 80211

LOCAL GOVERNMENT SPONSOR:

CITY OF LOUISVILLE
DEPARTMENT OF PUBLIC WORKS
749 MAIN ST.

LOUISVILLE, CO 80027

PREPARED BY:

10106 WEST SAN JUAN WAY, STE 215 CHECKED:
LITTLETON, COLORADO 80127
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DESCRIPTION
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CONSULTANT ENGINEER CERTIFICATION

| HEREBY AFFIRM THAT THESE PLANS WERE PREPARED
UNDER MY DIRECT SUPERVISION, IN ACCORDANCE WITH
ALL APPLICABLE MILE HIGH FLOOD DISTRICT (MHFD) AND
CITY OF LOUISVILLE STANDARDS AND STATUTES,
RESPECTIVELY; AND THAT | AM FULLY RESPONSIBLE FOR
ALL DESIGN AND REVISIONS RELATIVE TO SAID PLANS.
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ALL EXCAVATION AND
BACKFILL, INCLUDING ORIGINAL GENERAL NOTES
I BEDDING MATERIAL GROUND 1. EXCAVATION AND BACKFILL PATTERNS DIFFERENT FROM THOSE INDICATED ON
O BELOW THIS LINE LINE7 THESE SHEETS WILL BE SHOWN ELSEWHERE ON THE PLANS.
TRENCH / B o TR 2. EXCAVATION FOR CHANNEL CHANGE OR CHANNEL IMPROVEMENT WILL BE EITHER
< THE PIPE. ABOVE AR UNCLASSIFIED EXCAVATION OR MUCK EXCAVATION AND WILL BE NOTED ON THE
% THE LINE. THEY SHALL X ORTGINAL PLANS. EXCAVATION FROM THE CHANNEL FLOWLINE TO THE DEPTH REQUIRED
3 BE PAID FOR AS —N GROUND LINE FOR THE NEW STRUCTURE AND INCIDENTAL CHANNEL EXCAVATION WILL BE PAID
ﬁ ;\ STRUCTURE EXCAVATION DIMENSION TU_ '/\\ S el FOR AS STRUCTURE EXCAVATION.
(= ST AND EMBANKMENT. SPRING LINE N >0.3B 3. STRUCTURE FOOTINGS WHICH ARE LOCATED IN ROCK SHALL BE POURED OUT TO
8 =) i\ £ gl ¥ UNDISTURBED ROCK WITHOUT FORMING IN CONFORMANCE WITH SUBSECTION 601.09(b).
2 PR DIVENSION 10 A 12" IN ROCK 4. STRUCTURAL PLATE CULVERTS SHALL BE CONSTRUCTED AS SHOWN ON THE PLANS.
FIN 5. By EQUALS THE INSIDE DIAVETER OF A PIPE AND Be EQUALS THE OUTSIDE
IN —=< " DIAMETER OF A PIPE.FOR THIN WALLED PIPES, IT IS ASSUMED THAT Bq = Bg.
RIS @ BEDDING 12" IN ROCK )
soL 3;/0; ;\CP’* N CIRCULAR PIPE 6. APPROXIMATE STRUCTURE EXCAVATION AND BACKFILL QUANTITIES,UP TO 1FT.
3" OVER THE PIPE WILL BE SHOWN ON THE PLANS, FOR INFORMATION ONLY.
0" FOR FLEXIBLE CULVERTS uL = ’
(WHERE ORIGINAL GROUND LINE IS BETWEEN
PIPE IN TRENCH 0.3 Bg A0 Bg + 1 FT. ABOVE FLOWLINE) LEGEND
R STRUCTURE T ROCK
® THE BEDDING MATERIAL FOR RIGID PIPE IN SOIL SHALL BE 3 IN.OF LOOSE STRUCTURE WHEN TWO OR MORE CONDUITS ARE LAID SIDE-BY-SIDE, THEY SHALL BE EXCAVATION LIMITS
BACKFILL (CLASS 10R 2). BEDDING IS NOT REQUIRED FOR FLEXIBLE PIPE IN SOIL. PLACED SO THAT THEY ARE !, OUTSIDE DIAMETER,OR '/, OUTSIDE SPAN, i BEDDING
BEDDING MATERIAL FOR RIGID OR FLEXIBLE PIPE IN ROCK SHALL BE 12 IN.OF LOOSE OR 3 FT. APART, WHICHEVER IS LESS. HOWEVER, IF END SECTIONS ARE USED, ‘gzilSJngUglé 3ACKFILL, ~
STRUCTURE BACKFILL, CLASS 1. THE MINIMUM SPACING SHALL BE 1 FT.BETWEEN END SECTIONS. >
' AS SHOWN ON' PLANS CONCRETE
= WHEN FLOW LINE OF CULVERT IS LESS THAN
OORRRR]  STRUCTURE BACKFILL, ¢ 0.3 Be BELOW THE ORIGINAL GROUND LINE,
SAARAZAZAL CLASS 1 EMBANKMENT SHALL BE BUILT UP TO 0.3 Be
{" i 1! I ABOVE THE FLOW LINE AND TRENCH EXCAVATED
S 22 KRR DO TO THE BOTTOM OF PIPE OR AS SHOWN.
07 Be /—\\ ORIGINAL .
[-g" : / INSIDE SPAN \ GROUND ININ N
8o Bo INSIDE_ SPAN AN Vs LINE XXX R
. N & N 2 4 a2 o 7, R
W}\(\\' ‘ ” NI YN 7N I 00%% e AN
SOIL 7PPVRIV 7S @ BEDDING AL AP @ BEDDING I—}Q%C&N SOIL SRR @ BEDDING SRRAARAFAALRE. @ BEDDING 12" IN ROCK WIDTH OF =
1'-6" 3" 0.3 B¢ e 30 APRON
A Al
(EACH SIDE) VZBQ_’ (EACH SIDE) QUTSIDE CDNDUIT WITH END SECTIONS
fe— SPAN —=
CIRCULAR PIPE IN FILL ARCH OR ELLIPTICAL PIPE IN FILL
R e ORIGINAL
s . GROUND
ORIGINAL GROUND LINE - . LINE &
e QRIGIAL n ORIGINAL T \L/ : TS 5 A '
OO QOO GROUND N 4 14 S b el |
Ab LINE D D D : LINE ( . . \\’ 1-g" FRONT ' 1I-6!I‘ 11-g"
v ' 1\ RS L KR VIEW
: — Y D S $ \
NS ISCNES S OSOSINESEN SN X C I N A |- KBRS
_al _ , . N - N - N /4 y A N
16 CASE 1 16" N \1'/\;' ARRRARNKSANAN (}I/E} N N | 1 Q INCLUDED IN
- - < R 1. Q STRUCTURE
T CASE 2 Y N X BACKFILL —— Qf
APPLIES WHEN THE ORIGINAL GROUND LINE e G 6. 2 Q ANTITIES e
IS LESS THEN 1FT. ABOVE THE BOTTOM APPLIES WHEN THE ORIGINAL GROUND LINE R XA 2 2R R0 2 RN 2RAR QUAN e
OF THE BOX CULVERT. THE EMBANKMENT IS MORE THAN 1FT. ABOVE THE 1-6" 1-6" 2 -
SHALL BE BUILT UP TO 1FT. ABOVE THE BOTTOM OF THE BOX CULVERT. R ot %
BOTTOM OF THE BOX CULVERT AND THEN ORIGINAL GROUND fv~s
EXCAVATED TO THE BOTTOM OF THE BOX DROP INLETS AND LINE
CULVERT. THIS EMBANKMENT AND EXCAVATION 5
WILL NOT BE MEASURED AND PAID FOR CDNCRETE BDX CULVERT DIVISION BDXES RIRTRIIRTZRTRIIR7ARTIRTRIAR7 R KIRTRT7 K7 IRSR7RY XS X
SEPARATELY BUT SHALL BE INCLUDED IN IN BOTH CASES, THE TRENCH (DUTLINED BY THE THICK SOLID LINE) END OF PIPE
THE COST OF THE WORK. SHALL THEN BE EXCAVATED TO ACCOMMODATE CONSTRUCTION OF THE BOX CULVERT.
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<\\ W (OUTSIDE WIDTH OF BOX) —| 1— W+3 .
WITHOUT END SECTION | I WITH END SECTION \ // /
S I S RO S - _  —___ L . _
= R b
! LIMITS OF MEASUREMENT FOR LB i - — — — — — — — — —
STRUCTURE EXCAVATION BCUI:3 ¢ ’———T*———————J—\\\
B = INSIDE DIAVETER OR PLAN Be + 6'FOR STRUCTURAL PLATE PIPE CULVERTS J/ | N
INSIDE SPAN OF PIPE < ye LLIMITS OF MEASUREMENT FOR \)
= STRUCTURE EXCAVATION
Be ELIJSTESIBE B%Q“E"ETER OR ORIGINAL GRUUND—\’ THIS HATCHED AREA REPRESENTS STRUCTURE
SUBGRADE ~ EXCAVATION PAY QUANTITY FOR PIPES PLAN
0.3 Bg (FLEXIBLE) = SEE DETAILS FOR
0.3 Be (RIGID) - - STRUCTURE EXCAVATION
NN ~ AND BACKFILL FOR
L - ——— @SE%+L‘—7"‘ > WINGWALLS
D et T — J F.L. DITCH SUBGRADE
':*/1\ P /
BOTTOM OF TRENCH g
-6 4‘ L— EMBANKMENT ORIGINAL GROUND }—‘1 6
! LENGTH OF STRUCTURE PLUS 3' | T
PROFILE <P FOR APPLICABLE LIMITS OF STRUCTURE EXCAVATION, i
il SEE BEDDING DETAILS ON SHEET 1 OF THESE DETAILS. ~
STRUCTURE EXCAVATION UP TO 1FT. ABOVE THE
TOP OF THE PIPE SHALL BE INCLUDED IN THE BID PRICE e — — . =
OF THE PIPE. / | N . -? i / o
S~ ‘ - BOTTOM OF TRENCH AS EXCAVATED -
STRUCTURE EXCAVATION MEASUREMENT FOR PIPE CULVERTS o L §< S5~ ORIGINAL GROUND
T L_ EMBANKMENT U ST
LENGTH OF STRUCTURE PLUS 3'
W (QUTSIDE WIDTH .
M OF STRUCTURE) — rW‘“” PROFILE
| I — STRUCTURE EXCAVATION MEASUREMENT FOR CONCRETE BOX CULVERTS
I || _cor
I STRUCTURE LEGEND
| [ _TI r o CRIGINAL SROUND L% FINISHED SURFACE STRUCTURE
| L S DS DTSN DN SN SN SN S R EXCAVATION LIMITS
U L T I FINISHED SURFACE OR e RO — :I
LIMITS OF MEASUREMENT FOR GRADING PLANE //‘\ STRUCTURE BACKFILL,
STRUCTURE EXCAVATION p > [_1 ORIGINAL m CLASS 10R 2,
PLAN : X - GROUND  ~_ AS SHOWN ON PLANS
|- X > LINE FINISHED SURFACE OR — 2l CONCRETE
' X ORIGINAL GROUND GRADING PLANE = :
P ORIGINAL GROUND X Y 0R
- T~ GRADING A X CRADING PLANE— 15 %
F.L. DITCH PLANE N\ N _\‘ o \j N GRADING PLANE
RK . \ D5 -4 S N |
BOTTOM OF TRENCH ? N 2 > : &IV, X N N )
AS EXCAVATED // 5 5 > Y > > N \\\ P N
N/ K RIS X R AL A A A A AL AL A KK \\\\/\\ \\/\\/\\/ N \\
[ad ]} [y} - \/
1'-6"—» — —1'-6 11-gt 11-g" 11-g" 1-6" e \//\ NN }
«— LENGTH OF STRUCTURE PLUS 3' —— -6
PROFILE RETAINING WALL IN CUT & IN PARTIAL CUT 1-6"
_— ANY ADDITIONAL EXCAVATION BEHIND THE LIMITS SHOWN SHALL BE FILLED WITH CLASS IBACKFILL MATERIAL.
STRUCTURE EXCAVATION MEASUREMENT FOR DIVISION BOXES THE ADDITIONAL EXCAVATION AND BACKFILL WILL NOT BE MEASURED AND PAID FOR. WINGWALL
Computer File Information Sheet Revisions Colorado Department of Transportation STANDARD PLAN NO.
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MILE HIGH FLOOD DISTRICT
2480 W. 26TH AVE., STE. 156-B

DENVER, CO 80211

LOCAL GOVERNMENT SPONSOR:

CITY OF LOUISVILLE
DEPARTMENT OF PUBLIC WORKS

749 MAIN ST.

LOUISVILLE, CO 80027

PREPARED BY:

BY DATE

DESIGNED:
REVISION| DESCRIPTION
— DRAWN: (R;)
ENGINUITY ENGINEERING SOLUTIONS
10106 WEST SAN JUAN WAY, STE 215 CHECKED:
LITTLETON, COLORADO 80127
PH : 303-872-9112 SATE
FX : 303-872-9104 ) (?)

CONSULTANT ENGINEER CERTIFICATION

| HEREBY AFFIRM THAT THESE PLANS WERE PREPARED
UNDER MY DIRECT SUPERVISION, IN ACCORDANCE WITH
ALL APPLICABLE MILE HIGH FLOOD DISTRICT (MHFD) AND
CITY OF LOUISVILLE STANDARDS AND STATUTES,
RESPECTIVELY; AND THAT | AM FULLY RESPONSIBLE FOR
ALL DESIGN AND REVISIONS RELATIVE TO SAID PLANS.
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CIRCULAR (CIR)

VERTICAL ELLIPTICAL (VE)

HORIZONTAL ELLIPTICAL (HE)

GENERAL NOTES

END SECTION

TOP OF PAVEMENT )
A T [osme lom| e ] o 12 om | o | v |0 REINFORCED CONCRETE PIPE
! PIPE SIZE= Ba THICKNESS DUTSIDE OUTSIDE
AR (INSIDE_DIA) (OUTSIDE DIA) THICKNESS | ™o 1oF THICKNESS | ¢ op I FILL HEIGHTS GREATER THAN MAXIMUM ALLOWED IN THE HEIGHTS OF FILL TABLE
N = m = - o ON THIS SHEET REQUIRE SPECIAL DESIGN OF STRUCTURE.
H " > v . PIPE DESIGN IS BASED ON SAFETY FACTOR OF 1.33 ON ULTIMATE STRENGTH.
| BUILD EMGANKMENT 5 2, 0.49 THE HEIGHTS OF FILL OVER TOP OF PIPE ARE BASED ON UNIT WEIGHT OF SOIL AT
i T R D iy ATE 18 2, 0.58 23 14 2, 0.49 ‘ '
0.7Bc Q8 EPTH REQ ” ) o 4. PIPE CLASS IS DETERMINED FROM 0.01 IN. CRACK D-LOAD.
o i 078 10 9 3 066 5. BEDDING IS CLASS B (MODIFIED) (FROM CONCRETE PIPE DESIGN MANUAL-AMERICAN
po 3 ooe 34 ” i Pt CONCRETE PIPE ASSOCIATION) WITH SETTLEMENT RATIO R = 0.0 sg (YIELDING BED).
4 : 2 - BEDDING MATERIAL FOR RIGID PIPE IN SOIL SHALL BE 3 IN.LOOSE THICKNESS
£03]8e SN A 0 3, 0.92 ) " 39, 0.79 STRUCTURE BACKFILL CLASS 2.BEDDING MATERIAL FOR RIGID PIPE IN ROCK SHALL
Vi N A 13 39 Lol BE 12 IN. LOOSE THICKNESS STRUCTURE BACKFILL CLASS L.
zaash SEE NOTE 5 .3" // 36 4 1.10 29 45 A 1.35 45 29 4V, 0.95 . CHANGES IN DESIGN FACTORS REQUIRE COMPENSATING CHANGES IN PIPE DESIGN.
R VNP N . MINIMUM WALL THICKNESS DIMENSIONS ARE BASED ON AASHTO M 170 (WALL B) FOR
LIMITS OF 2 g T | LTS o :é 4 5/2 iig ég 23 5 5’/2 i?g 23 2; 5_5} f 11203 CIRCULAR PIPE, AND AASHTO M 207 FOR ELLIPTICAL PIPE.
S NP STRUCTURE ' : Z : . SPACING FOR MULTIPLE PIPE INSTALLATIONS SHALL CONFORM TO THE DETAILS SHOWN
IN ROCK. i EXCAVATION 54 5 1.62 43 68 ? 2.00 68 43 6 1.38 ON STANDARD PLAN M-206-1.
| - -
PIPE 0.D.OR SPAN PLUS 36" ' [N SOIL. gg 66y 12‘7’ g? gg 6 7/2 gﬁ gg gg 6 7/2 }gg WHEN A PIPE 1S TO BE EXTENDED, THE SAME PIPE MATERIAL AND SIZE AS IN THE
NOTE: Bc IS THE OUTSIDE DIMENSION FOR DIAMETER, SPAN OR RISE. 2 : : : ORIGINAL PIPE INSTALLATION SHALL BE USED.
72 7 2.15 58 ol 79 2.65 9 58 7 1.83
PIPE INSTALLATION 78 7Y, 2.32 63 | o8 8 2.85 98 63 8 1.98 NONREINFORCED CONCRETE PIPE
(WITH 0.7 PROJECTION RATIO) 84 8 2.50 68 | 106 8-, 3.08 106 68 8-/s 2.13 . AT THE OPTION OF THE CONTRACTOR, NONREINFORCED CONCRETE PIPE CONFORMING TO
: ASHTO M 86 MAY BE USED IN LIEU OF REINFORCED CONCRETE PIPE FOR ALL SIZES
90 8-z 2.68 72 13 ? 3.28 13 72 H 2.25 36 INCHES IN DIAMETER AND SMALLER. THE NONREINFORCED CONCRETE PIPE SHALL
96 9 2.85 77 121 9% 3.50 121 77 9%z 2.40 MEET THE SAME D-LOAD TO PRODUCE THE ULTIMATE LOAD UNDER THE THREE-EDGE
" . - BEARING METHOD AS SPECIFIED FOR REINFORCED CONCRETE PIPE IN CONFORMANCE
:gg 910/2 g'% g; }gg 910% ;’gg gz 23 910% gg; WITH AASHTO M 170. THE CONTRACTOR SHALL PROVIDE WRITTEN CERTIFICATION OF
: . : CONFORMACE. THE WALL THICKNESS OF THE NONREINFORCED PIPE MAY BE INCREASED
/N ALSO EQUIVALENT ROUND DIMENSION FOR ELLIPTICAL PIPE. AS REQUIRED TQ MEET D-LDAD REQUIREMENT.
. AL REQUIREMENTS FOR REINFORCED CONCRETE PIPE, EXCEPT THOSE REFERRING TO
DIMENSIONS FOR REINFORCED CONCRETE PIPE REINFORCEMENT, SHALL APPLY TO NONREINFORCED CONCRETE PIPE.
(FOR INFORMATION ONLY)
. Ly .
-—— ’ I L2 M
-4l } B {
1" MINIMUM |
(TYP.) ‘ R H EXISTING GROUND
A L S 77777/

CDOT HQ, 3rd Floor
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CONCRETE PIPE WITH END SECTIONS HEIGHT OF FILL OVER TOP OF PIPE, H (FEET)
NOTE: USE THE H THAT IS GREATER FOR MAXIMUM ALLOWABLE FILL HEIGHT. SRR CLASS OF PIPE (0.01 IN. CRACK D-LOAD)
H = HEIGHT OF FILL OVER TOP OF PIPE, INCLUDING PAVEMENT THICKNESS. SRR TYPE OF PIPE CLASS CIR II f CLASS CIR I | CLASS CIR IV f CLASS CIR V) ———
K RRKKKRK CLASS VE Il | CLASS VE Il | CLASS VE IV | CLASS VE vV | CLASS VE VI
L{ = LENGTH OF PIPE TO BE MEASURED WHEN PLACED IN ACCORDANCE WITH SECTION 624, ORI KRR CLASS HE 1 | CLASS HE 11l | CLASS HE IV
Lo = LENGTH OF PIPE TO BE MEASURED WHEN PLACED IN ACCORDANCE WITH SECTION 603. 1000 D 1350 D 2000 D 3000 D 4000 _D
CIRCULAR (CIR) 170 18 170 25 £ 257037 | + 377045
AKX VERTICAL ELLIPTICAL (VE) 170 18 170 25 £257037 | +377045 | 457062
EISTING GROUND . Ii | \_SZEE(F:ITLERE HORIZONTAL ELLIPTICAL (HE) 170 18 170 25 + 25 70 37
L ; x ': CONSTRUCTION ALLOWABLE RANGE OF HEIGHTS FOR FILL
| ! | - — MINIMUM COVER FOR RIGID PIPE OVER REINFORCED CONCRETE PIPE
, Li®R Lo (ALL SIZES)
CONCRETE PIPE WITHOUT END SECTIONS
NOTE: USE THE H THAT IS GREATER FOR MAXIMUM ALLOWABLE FILL HEIGHT.
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GENERAL NOTES
— B CORNERS RELIEVED ¥¢" ’-»3“ _—
TO PREVENT ROCKING C - | I CONCRETE SHALL BE CLASS B.INLET MAY BE CAST-IN-PLACE
A A (TYP.) 3 OR PRECAST.
D “:umz:s;mm%m%mn:%mm:\' D | 2. CAST-IN-PLACE CONCRETE WALLS SHALL BE FORMED ON BOTH SIDES.
2-0 ? ? L | & - - | * 3. EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED ¥ OF A INCH.
€ GUTTER TYPE 2 ¥ T = T 5 4. REINFORCING BARS SHALL BE DEFORMED #4 AND SHALL HAVE A 2 INCH
410" MINIMUM CLEARANCE. ALL REINFORCING BARS SHALL BE GRADE 60
S A S | B 1/ R A — [ I il I | AND EPOXY COATED.
L [l L [l | 5. STEPS SHALL BE PROVIDED WHEN INLET DIMENSION "H' IS EQUAL TO OR
C GREATER THAN 3 FEET-6 INCHES AND SHALL CONFORM TO AASHTO M 199.
20" 6. ALL GRATES AND FRAMES SHALL BE GRAY OR DUCTILE CAST IRON
NO. 13 GRATE IN ACCORDANCE WITH SUBSECTION 712.06. GRATES AND FRAMES
- SHALL BE DESIGNED TO WITHSTAND HS 20 LOADING.
A HEN HUA MATERIAL 1S TO ' 22" ' ' 394" | 7. STATION POINT IS AT THE CENTER OF THE INLET.
I | 2II
—» B EXTEND TO THE EDGE OF 37 l‘A’A|B|A|B|A|B|A|B|A|B|A|A n ¢ ¢ 8. GRATE SHALL HAVE "DUMP NO WASTE DRAINS TO STREAM"
THE GRATING FRAME, ¢ ~—C MESSAGE CAST ON SURFACE.
PLAN VIEW CONCRETE MAY BE DEPRESSED. T A y 1" 2 1A
TYPE 13 INLET FOR GUTTER TYPE 2 = ”)/\, - =
/Al
41-3l/ym | 4-0" - " " RADIUS (TYP.) Z 2| U BZ concreTe [REINFORCING Na.o ?F MAXIMUM PIPE 1.D.
| | rA | SECTION C-C Y H STEEL BARS |SEC. A-A | SEC.B-B
. . . cu.vps. | 6B |rean.| IN. N,
:;@ \Q I A =13 SECTION D-D 3-p" 1.3 72 4 18 18
Ry e B = 1 36" | 15 76 4 24 18
: | " o |16 90 5 30 18
35/ C= 7% F - 40
I L : 46 | 18 104 6 30 18
o 4 oo
R —r b R o R 500 |19 109 6 30 18
. 4 16" 4 g'—L - F A - 5'-6" 2.1 122 7 30 18
H S e MAX. T o o9 b E E 60" | 22 136 8 30 18
5 . —k 5 =l . * 397" * 66" | 24 141 8 30 18
© . o @ F . 7'-0" 2.5 154 9 30 18
s o P |7 ¥ = H ME. 76" | 27 168 10 30 18
7 o i b E L Ly 45 23 8-0" | 28 173 10 30 18
. 3 o RN -
-9 e 2 R 2 S ] 56" | 3.0 187 il 30 18
Al o= ) L . J> o I o T 90" | 3i 200 2 | 30 18
¥ | SN A F Yo - Szl bk 96" | 33 205 12 30 18
g,. S S e e " 6 e F —- 10-0" | 34 219 13 30 18
L S B S IR NN . 8 INCLUDES 1% FOR OVERRUN.
lL_ AJI 102 0 NO. 13 GRATING & FRAMES NOTE: CONCRETE QUANTITIES INCLUDE VOLUME OCCUPIED BY PIPE.
403 @ 8" 0.C.
SECTION A-A 8'0.C. QUANTITIES FOR ONE INLET
5 M= 30 IV 34 F1. SECTION B-8 —
D MAX =18 IN.FOR ALL H " .
ri 48]/5" ) 23 ‘
" L —| 1 I"._ l"
p Ve 39% — MARK | pe DIMENSIONS LENGTH
= [—1 — _L . X Y
o 401 4 36" 21-2" 13-4
! [ T T P > ,ﬁ 3 g ‘ ‘ f w02 | 2 | 34 [Foeh | son
401 Y Y 402 Y 403 J ‘ L i 4'/IG“ } 23VB“ | I 403 5 2|_I/2|| x 217 7!-2]/2||
| J_ L 4" : 40" 3 ADD 6 IN. TO THIS DIMENSION FOR EACH 6 IN. INCREASE
X . | . ' 8 ! OF "H" OVER 3 FT.0 IN.
[P S— | g x|
X -
BENDING DIAGRAMS SECTION E-E SECTION F-F BAR LIST FOR H=3 FT.-0 IN.

ALL DIMENSIONS ARE

OUT-TO-0UT OF BAR.

APPROXIMATE WEIGHT = 590 LBS.
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4, CHAIN LINK FABRIC SHALL BE 2 IN.MESH NO.9 GAGE GALVANIZED
OR ALUMINUM COATED WIRE SECURELY FASTENED TO TENSION WIRE, LINE POSTS,
RAILS, BRACES AND STRETCHER BARS SPACED AS SHOWN HERECN. WIRE FASTENERS
AND TIE CLIPS SHALL BE NO. 11 GAGE (W&M) GALVANIZED STEEL WIRE
OR NO. 7 GAGE (B&S) ALUMINUM WIRE, AND HOG RINGS SHALL BE NO.9 GAGE,

5. STEEL POSTS, RAILS AND GATE FRAMES SHALL CONFORM TO AASHTD M 181 TYPE 1,

7. TENSION WIRE SHALL BE CONTINUOUS BETWEEN END OR CORNER POST AND LINE
BRACE POST. A TURNBUCKLE OR OTHER APPROVED TIGHTENING DEVICE SHALL BE

%" DIA
TRUSS

x 11 GA.

WIRE

FASTENERS

9 GA.
HOG RINGS

(TOP AND BOTTOM) ||

!

L 1

%
o0,
o
&S

T0P RAIL_S

%" DIA.
[ % TRUSS ROD

TENSION BAND—=J 1T
STRETCHER BAR~

$
%
9%,
3RS
9%
%
S
&K
5
%

5
2RI
KN
9%

55

253585

%
%
252585
2%
9%
%
0%,
9,
%

5
S

%
%
3
SRS
5
SRR

&5
o
%5
%

ZRRRLLS,

+
BRACE RAIL

<

STRAIN OPTIONAL
PosT /" %

END
.POST

HINGEE%W —% —

AL
A\

6" MAX,

|-—3- THRU 6" —J

WALK GATE

1 HINGE

—ILATCH

HORIZONTAL<{_]
TF BRACE RAIL
AND 3" DIA.
TRUSS ROD
FOR GATES
5'0R WIDER

HINGE =

|<—5' MAX
{

/
Ll

1(

7 GA.
2 ; TENSION
WIRE
FENCE WITH TOP TENSION WIRE  (USE FOR STANDARD CHAIN LINK FENCE) 5 STRAIN
. \ [ | . ! DROP ROD POST
T MA e 5 MAX. —=f=—5'MA. —=+—5'WA. —= [~/ (e peTa sHown ON RIGHT) 5
; , 1 B LATCH
HINGE ek - s HINGE
= i 1 T M|
I STRAIN B om
PosT—"] % HATCH ‘ FORK — X
Ly =9 =9 -
| TENSION BANDS E -:ﬁ T
LT” AND STRETCHER 1 LocK ——-Z1
BAR AT EACH T || Fr i BAR { L
SIDE, (TYPICAL ¢ GUIDE &
FOR ALL GATES | | il | LOCK BAR-
SHOWN) - inge | - t I s HINGE
2 5 2 ?AX TN — GATE FRAME
12" DIA. x 12" DEEP

6" MAX.

I‘i 6' THRU 23' 4—‘

SINGLE GATE

THE PROJECT.

[~———— 6'THRU 23', EACH GATE
DOUBLE GATE

SEE SHEET 2,DETAIL A

GENERAL NOTES

1. AT EACH LOCATION WHERE AN ELECTRIC TRANSMISSION, DISTRIBUTION, OR SECONDARY
LINE CROSSES A FENCE, THE CONTRACTOR SHALL FURNISH AND INSTALL A GROUND
CONFORMING TO ARTICLE 250 OF THE NATIONAL ELECTRIC CODE. A GROUND SHALL
ALSO BE INSTALLED A MAXIMUM OF EVERY 500 FT. ALONG THE FENCE. THE GROUND
ROD SHALL BE A MINIMUM DIAMETER OF ', IN. AND 8 FT.IN LENGTH, AND DRIVEN
AT LEAST 7> FT.INTQ THE GROUND. THE ROD SHALL BE CONNECTED TO EACH
WIRE WITH A MINIMUM AWG NO.8 STRANDED COPPER WIRE. GROUNDING WILL NOT BE
PAID FOR SEPARATELY BUT SHALL BE INCLUDED IN THE COST OF THE FENCE.

2. H{HEIGHT OF FABRIC) SHALL BE AS SHOWN ON THE PLANS.FABRIC IS AVALIABLE
IN THE FOLLOWING HEIGHTS: 36 IN., 42 IN., 48 IN., 60 IN., 72 IN., 84 IN., 96 IN,,

AT THE CONTRACTOR'S OPTION, PIPE USED FOR FENCE CONSTRUCTION SHALL

"ALTERNATIVE PIPE" AS SHOWN DN SHEET 2. "ALTERNATIVE PIPE" SHALL BE HIGH

9. CONCRETE FOOTINGS SHALL HAVE TOPS CROWNED AT GROUND LEVEL AND SHALL
BE CLASS B.CONCRETE WITH LIGHTWEIGHT AGGREGATE CONFORMING TO

TERMINATION OF FENCE AT BRIDGES OR OTHER STRUCTURES SHALL BE AS SHOWN

10' MAX 10'MAX., ALL POST SPACING CORNER
sracg END POST W ROUND PIPE ROLL-FORMED ;géET POST
o RAL END LINE POST STEEL LINE POST gy spiice | IIEI'IB_
- T s T T ' | | 0 (s |
= < E 3
‘ TENSION _ [T % BRACE AND T R 8 |
BAND TRUSS BAND e e etetets! TENSION BAND LINE
FABRIC : * , XRHRRIRHIKS & STRETCHER X POST
11 GA. (s REEEEIEREIERKRKLL BAR
HEIGHT LE H WIRE FASTENERS RIS DN = !
H LK s o ca * RIS
1 T e SRS NFce ik
H KRR ¥ TENSION QRRILRRIKIIRANKS
/2 >"0’0‘0’0.0’0 0’0’0’0.0’0‘0‘0‘00.0’0‘0 %“ DIA.
BIIEIR WIRE [ RRIRLIRRIIL] | TRUSS ROD 108 IN., 120 IN., AND 144 IN.
RSSSSS < 34 DIA | s esss e
PIRRSESS TRUSS ROD M _[ ! 000300:::0:‘:. | —FERRULE 3. CHAIN LINK FENCE SHALL CONFORM TO AASHTO M 18L.
=t %7 Polotete
AAA EAAA I' X N ~.III
3" MAX. 12" DIA. 1T " " 1 |||
- ok CONCRETE BASES e | AR TR ih i |
: (SEE TABLE ON SHEET 2 :
: FOR DEPTH) . . ALL IN CONFORMANCE WITH ASTM F 626.
FENCE WITH TOP RAIL (USE ONLY AT SPECIAL LOCATIONS BEYOND CLEAR ZONE WHEN THE TOP RAIL IS SPECIFIED oN PLANS) LEGEND : CRAE | IR CRADE 2
*  ATTACH FABRIC TO ALL FENCE & GATE i 6 )
END STRUCTURES AT 12 IN. INTERVALS ! ~ ¢ L
poST #{I}g@r s /\* . CORNER N VERTICALLY AND AT 20 IN. HORIZONTALLY. | 1] CONFORM TO THE DIMENSIONS AND WEIGHTS FOR EITHER "ORDINARY PIPE" OR
AN BOTEYS A L T I ase M Xy TIGHTENER OR TURNBUCKLE SYVBAL, | STRENGTH STEEL PIPE CONFORMING TO FEDERAL SPECIFICATION RR-F-191/3C.
A ﬁ i SLOPE TOP IN 45 (SEE DETAILS ON SHEETS 2 AND 3).
g 11 ESEQER THIS * CASE 2. TO KEEP OUTSIDERS QUT, W TYPE OF LINE POST (ROUND PIPE OR ROLL-FORMED STEEL)
LTOP RAIL WAY OR LIKE THE SLOPE TOP OUT 45° SHALL BE AT THE OPTION OF THE CONTRACTOR USED FOR EACH CONTINUGUS SPAN OF TENSION WIRE.
J]EI:;'EIDN END POST SHOWN BARBED WIRE OVER GATES UNLESS OTHERWISE SHOWN ON THE PLANS. 8. TENSION WIRE SHALL CONFORM TO AASHTO M 18L.
ON THE LEFT SHALL NOT BE SLOPED 4 BRACE RAIL IS NOT REQUIRED FOR 36 IN., 42 IN.,OR 48 IN.
BARBED WIRE TOP  (USE ONLY WHEN SPECIFIED ON PLANS) FABRIC HEIGHTS. BRACE RAIL FOR FENCE WITH ROLL-FORMED
STEEL ELEMENTS IS 12 IN.BELOW THE TOP RAIL, (SEE SHEET 3). ARSHTO M 195, MAY BE SUBSTITUTED
7 GA. \ j«——20' LINE BRACE SECTION, REQUIRED AT 400 FT.MAX. INTERVALS —] 10.
10' MAX., ALL POST SPACING —] )
END_POST ( (10 & BOTToN i:INE PosT L LINE POST LINE, POST LINE BRACE POST LINE, POST o e PLS.
=

11. CHAIN LINK FABRIC UP TO 5 FT.HIGH SHALL BE KNUCKLED AT THE TOP AND
BOTTOM SELVAGES. FABRIC OVER 5 FT.HIGH SHALL BE TWISTED AND BARBED
ON THE TOP SELVAGE AND KNUCKLED ON THE BOTTOM SELVAGE.

12. FENCE MAY BE CONSTRUCTED WITH EITHER ROUND PIPE OR ROLL-FORMED STEEL
COMPONENTS, THE CONTRACTOR SHALL STATE AT THE PRECONSTRUCTION CONFERENCE,
THE TYPE OF CONSTRUCTION AND TYPE OF LINE POST TO BE USED THROUGHOUT

13. THE CONTRACTOR SHALL BE RESPONSIBLE FOR RE-ESTABLISHING DISTURBED
OR DESTROYED SURVEY MONUMENTS TO THE APPROPRIATE ACCURACY
IN ACCORDANCE WITH SUBSECTION 625.08 OF THE STANDARD SPECIFICATIONS.

DROP ROD
s / 13" DIA x 6"

TYPICAL DROP ROD ASSEMBLY

TENSION
BAND
ROD d =7
u /1.~ STRETCHER
) [ BAR
% 12"
0 FABRIC
T I

iJ GATE FRAME
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MAY BE PLAIN
OR ORNAMENTAL

CAP ALL OPEN
PIPE TOPS

AN

__ AT MANUFACTURER'S
OPTION

12 GAGE
FOLD

3/5“ X 3/4|| 4"
SLOTS /
&y 5A6|I X 1|/4|| ARM SHALL
K BUTTON HEAD SUPPORT 200 | 4"
LB. TEST LOAD
BuT T
/ 4"
CONSTRUCTION ]
f AY BE DE 0% ( | ROLL-FORMED RALL
A I
19" INSIDE DIAMETER FOR ROUND RAIL
POST TOPS 2/g" FOR ROLL-FORMED RAIL. ’
K" x I
STRETCHER Ay ¥ x 12 GA
BAR ‘
N AT END OFFSET
POSTS STRAIGHT TP

TENSION BANDS

SIZE OF HOLE IS
%" x Yo" (TYP.)
FOR ALL BANDS SHOWN

%" x 12 GA.

AT CDRNER7

POSTS

%" x 12 GA.

AT LINE

{BRACE POSTS | 9 |

1" x 11 GA.
THREE

WAY

%" DIA.
HOLE

RAIL ENDS

Ut x 12 GA.

USE %" x 14"

CARRIAGE BOLTS
FOR ALL BANDS

SHOWN

3" DIA. HOOK
FOR USE WITH

. EXTRA HOLE

BENT
GATE FRAME

GATE PORTION
OF HINGE

WELDED GATE
FRAME

GATE FRAME

CONSTRUCTED WITH
STANDARD PLUMBING
FIXTURES

/A AL POSTS 3 IN CLEAR FROM BOTTOM OF CONCRETE BASE
ORDINARY PIPE

FENCE MATERIAL

FABRIC END, CORNER AND
HEIGHT LINE BRACE POSTS LINE POSTS TOP & BRACE RAILS
ROUND [ ROLL- ROUND ROLL- ROUND ROLL-
H PIPE | FORMED PIPE FORMED PIPE FORMED
1D. STEEL 1D. STEEL L.D. STEEL
FEET INCHES INCHES INCHES
3 THRU 6 25 | 35x35 15 | 1875 x 1.625| 125 | 1.25 x 1.625
>6 THRU 8 25 | 35x35 20 | 1.875 x 1.625| 125 | 1.25 x 1.625
>8 THRU 12 25 | 35x35 2.0 | 2250 x 1625 | 1.25 | 1.25 x 1.625
FABRIC A
HEIGHT CONCRETE BASE
H DEPTH | DIA. [ DEPTH| DIA.
FEET INCHES INCHES
3 THRU 4 34 12 28 12
> 4 THRU 12 40 12 40 12

GATE MATERIAL

NOMINAL WALL
D 0D. | finok | WEIGHT
INCHES LB/FT
b0ST PORTION 125 | 1660 | 0140 | 2.27
150 | 1.900 | 0.145 | 2.72
OF HINGE 2.00 | 2.375 | 0.54 | 3.65
250 | 2.875 | 0.203 | 5.79
3.00 | 3.500 | 0.216 | 7.58
GATE FRAMES & HINGE 350 | 4.000 | 0.226 | 9.1
400 | 4500 | 0.237 | 10.79
5.00 | 5.563 | 0.258 | 14.62
6.00 | 6.625 | 0.280 | 18.97
8.00 | 8.625 | 0.322 | 28.55

¥%" DIA.

ALTERNATIVE PIPE

TURNBUCKLE

NOMINAL WALL
ID. 0.D. THICK. WEIGHT
INCHES LB/FT
1.25 1.660 0.111 1.836
1.50 1.900 0.120 | 2.281
2.00 2.375 0.130 | 3.7
2.50 2.875 0.160 | 4.640

OF TOP RAIL

%" DIA.
TRUSS
ROD

%" NUT
HERE

3" DIA. HOOK
FOR USE WITHOUT
A BOLT THRU

TOP RAIL

USE AT EACH MILL CUT (APPROX. 21 FT.

ROLL-FORMED TOP RAIL REQUIRES A
SPLICE INSERT (SEE SHEET 3)

~~ CRIMP MINIMUM

STRAIN POST /\ CONCRETE BASE
CATE A ROUND ROLL
WIDTH -
b 1. FORMED DEPTH | DIA
FEET INCHES INCHES
3 THRU 6 25 [ 35x35 36 12
> 6 THRU 13 35 - 42 12
>13 THRU 18 6.0 48 18
> 18 THRU 23 8.0 48 24
GATE FRAME FRAME PIPE | BRACING PIPE
WIDTH | HEIGHT 1D. L.D.
FEET INCHES
3 THRU 8 3 THRU 6 1.25 1.25
> 8 THRU 23 6 1.50 1.25
>8 THRU 23 | >6 THRU 12 1.50 1.50
ROLL-FORMED STEEL
BART SIZE THICK. | WEIGHT
INCHES GAGE | LB/FT
TOP_& BRACE RAILS 1.250 x 1.625 14 2.08
LINE PDST (H: 3FT - 6FT) 1.875 x 1.625 12 2.75
LINE PDST (H: > 6FT - 8FT) 1.875 x 1.625 1L 3.36
LINE POST (H: > 8FT - 12FT) 2.250 x 1.625 i 4.02
END, CORNER &
LINE BRACE POSTS 350 %350 | 10 | 799

Vg DEEP

DROP ROD IS OPTIONAL
IF GATE FRAMES EXTEND
DOWN TO CENTER REST.
USE LATCH SHOWN FOR

Y éx?%aTHgﬁgu 3 WALK OR SINGLE GATE.
(BANDS TO BE RECTANGULAR FOR ROLL-FORMED STEEL POSTS) i;{fwmlzogﬁg DT[L/;EE 7 GA DETAIL A
BANDS, RAIL ENDS & TIGHTENERS (DIMENSIONS SHOWN ARE MINIMUVS) RAIL SPLICE TYPICAL CENTER REST
Computer File Information Sheet Revisions lorado D t tof T tati STANDARD PLAN NO.
Creation Date: 07/31/19 Date: Comments Colorado engggr?ﬂ:?t ngmdrggcipor ation CHAIN LINK
Designer Initials: JBK @ CDOT HQ, 3rd Floor M-607-2
Cost Wodificatio Dote: 07731715 B D enver, <0 so20s FENCE Standard Sheet No. 2 of 3

Detailer Initials: LTA

CAD Ver.: MicroStation V8 Scale: Not to Scale  Units:

GD0)
R-X
&

English

JBK

Project Development Branch

Issued by the Project Development Branch: July 31, 2019

Project Sheet Number:

PREPARED FOR: LOCAL GOVERNMENT SPONSOR: PREPARED BY: DESICNED: REVISION| DESCRIPTION BY DATE CONSULTANT ENGINEER CERTIFICATION SHEET/REFERENCE NO.
MILE HIGH FLOOD DISTRICT CITY OF LOUISVILLE ' e (R=- ) | HEREBY AFFIRM THAT THESE PLANS WERE PREPARED DRAINAG EWAY A_1 CU LVE RT REPLACEM ENT 30
\/ 2480 W. 26TH AVE., STE. 156—B DEPARTMENT OF PUBLIC WORKS e ‘ UNDER MY DIRECT SUPERVISION, IN ACCORDANCE WITH
J DENVER, CO 80211 749 MAIN ST. ENGINUITY ENGINEERING SOLUTIONS ALL APPLICABLE MILE HIGH FLOOD DISTRICT (MHFD) AND OF
LOUISVILLE, CO 80027 10106 WEST SAN JUAN WAY, STE 215 CHECKED: CITY OF LOUISVILLE STANDARDS AND STATUTES,

MILE HIGH FLOOD DISTRICT LITTLETON, COLORADO 80127 RESPECTIVELY; AND THAT | AM FULLY RESPONSIBLE FOR
PH : 303-872-9112 — ALL DESIGN AND REVISIONS RELATIVE TO SAID PLANS. CDOT DETAILS (3 OF 4) 31
FX : 303—-872-9104 (T)




CONNECTOR
" PLATE

CONNECTOR ®
PLATE

CORNER POST
TREATMENT

MCE
10 BN A
WM e
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e
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Coal Creek Drainage A-1

SUE Utility Investigation and Documentation Per ASCE/CI 38-02
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Survey Information:

This plan is an ASCE/CI 38-02 compliant investigation and documentation of existing subsurface and aerial utilities as of June/July 2021 and are
subject to change. The survey of the surface features and field delineated buried utilities during the Phase 1 investigation was completed by UMS,
Inc personnel. Mile High Flood District approved survey control was used to tie all survey data to the project coordinate system. Control points 101,
103, 107, 110, and 208 were used for site calibrations. The transcription of survey data to the CAD plans was completed by UMS, Inc.

Subsurface Utility Engineering (SUE) Notes:

UMS Inc. was responsible for the investigation of the existing buried utilities to the extent practical and as detailed in scope of work for this project.
User's of this data set must understand and adhere to the limitations associated with the Quality Level values assigned to the depicted facilities.
UMS, Inc. recommends that advanced geophysical survey and remote sensing methods, vacuum excavations or other non-destructive methods be
used to obtain 3D data on utilities in potential conflict with proposed design and construction.

UMS, Inc. strongly recommends users of this data become familiar with the ASCE/CI 38-02 standard guidelines and the corresponding data
limitations inferred by the Quality Level values prior to employing the data set for design purposes. In addition, the SUE report(s) for this project
must always accompany the existing utility reference CAD file to ensure proper interpretation and usage of the data set.

SUE Quality Levels:

The SUE utility investigation activities enable the assignment of ASCE/CI 38-02 "Quality Levels" to the depicted underground utilities. The following
four Quality Levels are used to identify the degree of reliability to which the utilities are depicted:

. Quality Level (QL) A: Precise horizontal and vertical location of utilities obtained by the actual exposure (or verification of previously exposed
and surveyed utilities) and subsequent measurement of the subsurface utilities, usually at a specific point. minimally intrusive excavation
equipment is typically used to minimize and potential for utility damage. A precise horizontal and vertical location, as well as other utility
attributes, is shown on plan documents. Accuracy is typically set to 15-mm vertical and applicable horizontal survey and mapping accuracy as
defined or expected by the project owner.

. QL B: Information obtained through the application of appropriate surface geophysical methods to determine the existence and approximate
horizontal position of subsurface utilities. Quality Level B data should be reproducible by surface geophysics at any point along their depiction.
This information is surveyed to applicable tolerances defined by the project and reduced onto plan documents.

. QL C: Information obtained by surveying and plotting visible above-ground utility features and by using professional judgment in correlating
this information to QL D information.

. QL D: Information derived from existing records or oral recollections.

Note - Although reproducible, QL B positions can be influenced by physical factors that distort geophysical observations and the resulting interpreted
location. For example, with inductive electromagnetic methods, adjacent conductors may create secondary magnetic fields that superposition with
the primary field, causing the apparent position to be slightly different from the actual position.

With only QL C or QL D despications on the utility drawings, 15-30% of underground utilities may be missed or depicted with more than two feet of
error, according to FHWA studies.

QL D information is adequate for rudimentary planning or background purposes only.

Disclaimer:

A possibility exists that abandoned, forgotten, non-detectable, undocumented utilities may not be evident using standard investigation procedures.
This information is for design purposes only; markings placed on the ground or depictions developed by UMS are not intended to be used in lieu of
One-Call (811) ticket submissions for excavation purposes.

The use of this information by others does not relieve a contractor from the duty to comply with applicable utility prevention damage laws and
regulations, including but not limited to, giving notifications to utility owners or "One Call/ Call Before You Dig (811)" prior to excavation.

Refer to ASCE/CI 38-02 Standard Guideline for the Collection and Depiction of Existing Subsurface Utility Data and the ASCE Subsurface Utility
Engineering for Municipalities publications for more derailed information.

*

Unless otherwise noted, all aerial installation depictions are based on surveyed pole locations or overhead line locations and apparent
connectivity as observed and logged by UMS field personnel.

e Aerial background Imagery is for general reference only.

UTILITY CONTACTS

Utility Utility Type Contacts Telephone/Email
Telephone, Joseph.Osborne@Centurylink.com
Lumen (CenturyLink) Fiber Joseph Osborne
. . Water, Storm kerryh@louisvilleco.gov
City of Louisville (C.O.L ! !
Y ( ) Sewer Kerry Holle  |303-335-4608

Artjahmel Davis@comcast.com

Comcast Cable TV, Fiber | Artjahmel Davis |303-603-2682
geospatialrequests@xcelenergy.com
Xcel Energy Electric, Gas 303-571-3263
LEGEND
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~——Fo———F0—— BURIED FIBER OPTIC LINE SANITARY SEWER MANHOLE
BURIED GAS LINE STORM DRAIN CULVERT
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T— BURIED TELEPHONE LINE [@ WATERMETER
—— W—— w—— BURIED WATER LINE

PROJECT BOUNDARY

ABBREVIATIONS USED

EOI = END OF INFORMATION

AATUR = ABANDONED ACCORDING TO UTILITY RECORDS

EQUIPMENT USED
Radiodetection RD8100 Cable Locator
Trimble TSC7 Data Collector
Trimble R10 GNSS System
Duct Rodder
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