














































































































































































































Los Angeles County - Infiltration Test in Boring

Project Name: R Avenue & 25th Street, Palmdale

Project Number: 22224

Boring Number: P-1 GEOTECHNICAL
Total Depth : 5.00 feet
Boring Diameter: 8.00 inches
Initial Water Depth: 36.00 inches
Final Preadjusted Infiltration
) Start End AT Total Time | Depth of AN Percolation
Trial . ] Rate
Time Time Water Rate
(min) (min) (in) (in) (in/hour) (in/hour)
1 8:20 8:30 10.00 10.0 48.00 12.00 72.00 6.00
2 8:31 8:41 10.0 20.0 45.00 9.00 54.00 4.50
3 8:41 8:51 10.0 30.0 42.00 6.00 36.00 3.00
4 8:52 9:02 10.0 40.0 40.00 4.00 24.00 2.00
5 9:03 9:13 10.0 50.0 39.00 3.00 18.00 1.50
6 9:14 9:24 10.0 60.0 38.00 2.00 12.00 1.00
Infiltration Rate (in/hr): 1.50
Note:

Infiltration Rate = (Preadjusted Percolation Rate)/(Reduction Factor)

Reduction Factor (RFt)
Reduction Factor (RFv)
Reduction Factor (RFs)
Total Reduction Factor (RF)

w

12

Reduction Factors

Double-ring infiltrometer
Well permeameter
Boring percolation
Excavation percolation
High flow-rate percolation

RF=2
RF:=2
RF:=2

RF: = R from test procedure
RF:=3

maintenance

Infiltration Basin Percolation Test RFi=2

Dry Well Percolation Test RF:=2

Site varability, number of tests, and BF. = 1103
thoroughness of subsurface investigation ¥
Long-term siltation, plugging and RF. = 1103

< NTS™




Los Angeles County - Infiltration Test in Boring

Project Name: R Avenue & 25th Street, Palmdale

Project Number: 22224

Boring Number: P-2 GEOTECHNICAL
Total Depth : 5.00 feet
Boring Diameter: 8.00 inches
Initial Water Depth: 36.00 inches
Final Preadjusted Infiltration
. Start End AT Total Time | Depth of AN Percolation
Trial . ] Rate
Time Time Water Rate
(min) (min) (in) (in) (in/hour) (in/hour)
1 8:25 8:35 10.0 10.0 48.00 12.00 72.00 6.00
2 8:36 8:46 10.0 20.0 43.00 7.00 42.00 3.50
3 8:47 8:57 10.0 30.0 39.00 3.00 18.00 1.50
4 8:58 9:08 10.0 40.0 38.50 2.50 15.00 1.25
5 9:09 9:19 10.0 50.0 38.50 2.50 15.00 1.25
6 9:20 9:30 10.0 60.0 38.50 2.50 15.00 1.25
Infiltration Rate (in/hr): 1.25
Note:

Infiltration Rate = (Preadjusted Percolation Rate)/(Reduction Factor)

Reduction Factor (RFt)
Reduction Factor (RFv)
Reduction Factor (RFs)
Total Reduction Factor (RF)

w

12

Reduction Factors

Double-ring infiltrometer
Well permeameter
Boring percolation
Excavation percolation
High flow-rate percolation

RF=2
RF:=2
RF:=2

RF: = R from test procedure
RF:=3

maintenance

Infiltration Basin Percolation Test RFi=2

Dry Well Percolation Test RF:=2

Site varability, number of tests, and BF. = 1103
thoroughness of subsurface investigation ¥
Long-term siltation, plugging and RF. = 1103

< NTS™




Los Angeles County - Infiltration Test in Boring

Project Name: R Avenue & 25th Street, Palmdale

Project Number: 22224

< NTS™

Boring Number: P-3 GEOTECHNICAL
Total Depth : 5.00 feet
Boring Diameter: 8.00 inches
Initial Water Depth: 36.00 inches
Final Preadjusted Infiltration
. Start End AT Total Time | Depth of AN Percolation
Trial . ] Rate
Time Time Water Rate
(min) (min) (in) (in) (in/hour) (in/hour)
1 8:30 8:40 10.0 10.0 46.00 10.00 60.00 5.00
2 8:41 8:51 10.0 20.0 41.00 5.00 30.00 2.50
3 8:52 9:02 10.0 30.0 41.00 5.00 30.00 2.50
4 9:03 9:13 10.0 40.0 39.50 3.50 21.00 1.75
5 9:14 9:24 10.0 50.0 39.50 3.50 21.00 1.75
6 9:25 9:35 10.0 60.0 39.25 3.25 19.50 1.63
Infiltration Rate (in/hr): 1.71
Note:

Infiltration Rate = (Preadjusted Percolation Rate)/(Reduction Factor)

Reduction Factor (RFt)
Reduction Factor (RFv)
Reduction Factor (RFs)
Total Reduction Factor (RF)

w

12

Reduction Factors

Double-ring infiltrometer
Well permeameter
Boring percolation
Excavation percolation

RF =2
RFt=2
RFt=2
RF1 =

R from test procedure

maintenance

High flow-rate percolation RFi=3
Infiltration Basin Percolation Test RFi=2

Dry Well Percolation Test RF:=2

Site vanability, number of tests, and RE. = 1103
thoroughness of subsurface investigation !
Long-term siltation, plugging and RF. = 1103




Los Angeles County - Infiltration Test in Boring

Project Name: R Avenue & 25th Street, Palmdale

Project Number: 22224

< NTS™

Boring Number: P-4 GEOTECHNICAL
Total Depth : 5.00 feet
Boring Diameter: 8.00 inches
Initial Water Depth: 36.00 inches
Final Preadjusted Infiltration
. Start End AT Total Time | Depth of AN Percolation
Trial . ] Rate
Time Time Water Rate
(min) (min) (in) (in) (in/hour) (in/hour)
1 8:35 8:45 10.0 10.0 45.00 9.00 54.00 4.50
2 8:46 8:56 10.0 20.0 42.00 6.00 36.00 3.00
3 8:57 9:07 10.0 30.0 42.00 6.00 36.00 3.00
4 9:08 9:18 10.0 40.0 39.75 3.75 22.50 1.88
5 9:19 9:29 10.0 50.0 39.50 3.50 21.00 1.75
6 9:30 9:40 10.0 60.0 39.50 3.50 21.00 1.75
Infiltration Rate (in/hr): 1.79
Note:

Infiltration Rate = (Preadjusted Percolation Rate)/(Reduction Factor)

Reduction Factor (RFt)
Reduction Factor (RFv)
Reduction Factor (RFs)
Total Reduction Factor (RF)

w

12

Reduction Factors

Double-ring infiltrometer
Well permeameter
Boring percolation
Excavation percolation

RF=2
RF:=2
RF:=2

RF: = R from test procedure

maintenance

High flow-rate percolation RFi=3
Infiltration Basin Percolation Test RFi=2

Dry Well Percolation Test RF:=2

Site vanability, number of tests, and RE. = 1103
thoroughness of subsurface investigation !
Long-term siltation, plugging and RF. = 1103




Los Angeles County - Infiltration Test in Boring

Project Name: R Avenue & 25th Street, Palmdale

Project Number: 22224

< NTS™

Boring Number: P-5 GEOTECHNICAL
Total Depth : 5.00 feet
Boring Diameter: 8.00 inches
Initial Water Depth: 36.00 inches
Final Preadjusted Infiltration
. Start End AT Total Time | Depth of AN Percolation
Trial . ] Rate
Time Time Water Rate
(min) (min) (in) (in) (in/hour) (in/hour)
1 8:40 8:50 10.0 10.0 48.00 12.00 72.00 6.00
2 8:51 9:01 10.0 20.0 40.00 4.00 24.00 2.00
3 9:02 9:12 10.0 30.0 40.00 4.00 24.00 2.00
4 9:13 9:23 10.0 40.0 40.00 4.00 24.00 2.00
5 9:24 9:34 10.0 50.0 39.75 3.75 22.50 1.88
6 9:35 9:45 10.0 60.0 39.75 3.75 22.50 1.88
Infiltration Rate (in/hr): 1.92
Note:

Infiltration Rate = (Preadjusted Percolation Rate)/(Reduction Factor)

Reduction Factor (RFt)
Reduction Factor (RFv)
Reduction Factor (RFs)
Total Reduction Factor (RF)

w

12

Reduction Factors

Double-ring infiltrometer
Well permeameter
Boring percolation
Excavation percolation

RF =2
RFt=2
RFt=2
RF1 =

R from test procedure

maintenance

High flow-rate percolation RFi=3
Infiltration Basin Percolation Test RFi=2

Dry Well Percolation Test RF:=2

Site vanability, number of tests, and RE. = 1103
thoroughness of subsurface investigation !
Long-term siltation, plugging and RF. = 1103
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PROJECT SUMMARY
CALCULATION DETAILS
+ LOADING = HS20/HS25
+ APPROX. LINEAR FOOTAGE = 238 LF

STORAGE SUMMARY

+ STORAGE VOLUME REQUIRED = 15,450 CF
+ PIPE STORAGE VOLUME = 11,963 CF

+ BACKFILL STORAGE VOLUME = 2,895 CF

+ TOTAL STORAGE PROVIDED = 14,858 CF

PIPE DETAILS

+ DIAMETER = 96"

+ CORRUGATION = 5x1
*GAGE = 16

+ COATING =ALT2

+ WALL TYPE = PERFORATED
+ BARREL SPACING = 36"

BACKFILL DETAILS

~ WIDTH AT ENDS = 1
+ABOVE PIPE = 0"

+ WIDTH AT SIDES = 12"
+BELOW PIPE = 0"

NOTES

« ALL RISER AND STUB DIMENSIONS ARE TO
CENTERLINE. ALL ELEVATIONS, DIMENSIONS, AND
LOCATIONS OF RISERS AND INLETS, SHALL BE
VERIFIED BY THE ENGINEER OF RECORD PRIOR TO
RELEASING FOR FABRICATION.

© ALL FITTINGS AND REINFORCEMENT COMPLY WITH
ASTM A998.

« AL RISERS AND STUBS ARE 224" x 5" CORRUGATION
AND 16 GAGE UNLESS OTHERWISE NOTED.

RISERS TO BE FIELD TRIMMED TO GRADE.

* QUANTITY OF PIPE SHOWN DOES NOT PROVIDE
EXTRA PIPE FOR CONNECTING THE SYSTEM TO
EXISTING PIPE OR DRAINAGE STRUCTURES. OUR
SYSTEM AS DETAILED PROVIDES NOMINAL INLET
AND/OR OUTLET PIPE STUB FOR CONNECTION TO
EXISTING DRAINAGE FACILITIES. IF ADDITIONAL PIPE
1S NEEDED IT IS THE RESPONSIBILITY OF THE
CONTRACTOR.

« BAND TYPE TO BE DETERMINED UPON FINAL DESIGN.

« THE PROJECT SUMMARY IS REFLECTIVE OF THE
DYODS DESIGN, QUANTITIES ARE APPROX. AND
SHOULD BE VERIFIED UPON FINAL DESIGN AND
APPROVAL. FOR EXAMPLE, TOTAL EXCAVATION DOES
NOT CONSIDER ALL VARIABLES SUCH AS SHORING
AND ONLY ACCOUNTS FOR MATERIAL WITHIN THE
ESTIMATED EXCAVATION FOOTPRINT.

* THESE DRAWINGS ARE FOR CONCEPTUAL PURPOSES
AND DO NOT REFLECT ANY LOCAL PREFERENCES OR
REGULATIONS. PLEASE CONTACT YOUR LOCAL
CCONTECH REP FOR MODIFICATIONS

‘ 238-0"
Il u ] ]
ASSEMBLY
SCALE: 1" =30

CAEXPORTSITENPLATESICIP_VB.DWG 101182019 10:02 AM

253 S0 o 5 it e, e o by

Neerme
. ot AR T s R (RO

ot Faltu o corpy s o i s w1 s
o ey sy oy o sy

¥ dacspances vavesn e sugped st i aicn

e iy o s sk oot o | DATE

REVISION DESCRIPTION

CUNT

ECH
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www.ContechES.com

9025 Centre Pointe Dr., Sute 400, West Chester, OH 45069

800-338-1122

513-6457000  513-645-7993 FAX

DYO38763 145-Palmdale
Underground -CMP Basin-2
Palmdale, CA
DETENTION SYSTEM
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Infiltration Systems - CMP Infiltration & CMP Perforated Drainage Pipe

Material Location Description m:;legv:: ion Designation ‘ ‘ L]
Rigid or Fleible Pavement
e, | T |
@ [Road Base (i applicable
Geotextle Layer Non-Woven Geotextle CONTEGH C-40_|Engineer Decision for consideration to prever sof
migration into varying soil types. Wrap the trench only.
Backfill Infiltration pipe systems have | AASHTO M 145- |Material shall be worked into the pipe haunches by
a pipe perforation sized of | A-1 or AASHTO | means of shovel-sliing, rodding, air-tamper, vibratory FRONT
[ 3/8" diameter. An open M43-3,4 rod, or other effective methods. Compaction of all -
g @ graded, ree draining slone, placed il materialis necessary and shall be NOTE:
with a particle size of 5" -2 considered adequate when no further yielding of the TIAN,
@ oM S % diameler is recommended. materia is observed under the compacior,or Under MANWAY DETAIL APPLICABLE FOR CMP
foot, and the Project Engineer or his representative is SYSTEMS WITH DIAMETERS 48" AND
< satisied wih the level of compaciion” LARGER. MANWAYS MAY BE REQUIRED
Bedding Stone Well graded granular bedding | AASHTO M43 - | For soil aggregates larger than 3/8" a dedicated ggTSU":\tLSLIEE 2;2&5;\'/1‘:5 Cﬂgzsﬁ%ﬁ ON
material wimaximum paricle  |3,357 4 467, 5, |bedding layer is not required for CMP. Pipe may be :
Siool3 56,57 iaces o noto comprisd of pathe TYPICAL MANWAY DETAIL
suitable well graded & granular material. For Arch
HAUNCH ZONE- @ pipes itis recommended to be shaped to a relatively SCALE: N.T.S.
flat bottom or fine-grade the foundation to a slight RISER (TYP)
v-shape. Soil aggregates less than 3/8" and unsuitable / SEE DETAIL
| mate should be over-excavated and re-placed with
N a 46" layer of well graded & granular stone per the
material designaion
L Geotexile Layer None. None Contech does not recommend geotexiles be placed
[propensity for geotexties to clog over time.
A 2 * Note: The listed AASHTO designations are for gradation only. The stone must also be angular and clean.
-— @ INITIAL FILL ENVELOPE O 5
X o o o o ° o o
CORRUGATION - STEEL ;Di o o o o { o o
ANDALUMINUM CMP 3
@ MINIMUM WIDTH DEPENDS ON SITE CONDITIONS AND ENGINEERING JUDGEMENT. EDGE SPACING EQUAL _tj L o o o o o
ON BOTH SIDES N
FOUNDATION/BEDDING PREPARATION 28 COIL WIDTH ELEVATION END
PRIOR TO PLACING THE BEDDING, THE FOUNDATION MUST BE CONSTRUCTED TO OPEN AREA =376 SQ IN/SQ FT NOTE:
AUNIFORM AND STABLE GRADE. IN THE EVENT THAT UNSUITABLE FOUNDATION TYPICAL RISER DETAIL  LADDERS ARE OPTIONAL AND ARE NOT
MATERIALS ARE ENCOUNTERED DURING EXCAVATION, THEY SHALL BE REMOVED REQUIRED FORALL SYSTEMS.
AND BROUGHT BACK TO THE GRADE WITH A FILL MATERIAL AS APPROVED BY SCALE: N.T.S.
THE ENGINEER. 20 MIL HDPE MEMBRANE
3'x 1" CORRUGATION - LINER OVER TOP OF PIPE
@ HAUNCH ZONE MATERIAL SHALL BE PLACED AND UNIFORMLY COMPACTED WITHOUT steeLanDaomnun LT oo o O F e o . (IF REQUIRED)
SOFT SPOTS. 8 o o o o { o o
(COIL PROVIDED FROM & ~
BACKFILL CONTECH LANTANA, FL f‘? $ ° 9 ¢ ¢ e LIMITS OF
MATERIAL SHALL BE PLACED IN 8'-10" MAXIMUM LIFTS. INADEQUATE COMPACTION CAN PLANT) — 388 wiorn REQUIRED
LEAD TO EXCESSIVE DEFLECTIONS WITHIN THE SYSTEM AND SETTLEMENT OF THE | BACKFILL
SOILS OVER THE SYSTEM. BACKFILL SHALL BE PLACED SUCH THAT THERE IS NO MORE OPEN AREA = 4.16 SQ IN/SQ FT
THAN A TWO-LIFT DIFFERENTIAL BETWEEN THE SIDES OF ANY PIPE IN THE SYSTEM AT SYSTEM
ALL TIMES DURING THE BACKFILL PROCESS. BACKFILL SHALL BE ADVANCED ALONG o DIAMETER VARIES
THE LENGTH OF THE SYSTEM AT THE SAME RATE TO AVOID DIFFERENTIAL LOADING 5" x 1" CORRUGATION - STEEL ONLY EEE— s———
ONANY PIPES IN THE SYSTEM. EDGE SPACING EQUAL ON BOTH SIDES
Q
EQUIPMENT USED TO PLACE AND COMPACT THE BACKFILL SHALL BE OF A SIZE AND 4 3 @ o o o o 5 o o o o o
TYPE SO AS NOT TO DISTORT, DAMAGE, OR DISPLACE THE PIPE. ATTENTION MUST g [ o o o o o o o o o o
BE GIVEN TO PROVIDING ADEQUATE MINIMUM COVER FOR SUCH EQUIPMENT. - e o o o o o o o o o o e e e e R e R T K TS T A Y

MAINTAIN BALANCED LOADING ON ALL PIPES IN THE SYSTEM DURING ALL ? ?
SUCH OPERATIONS. 412 711'6 9@2.711" = 24,399 ——]
OTHER ALTERNATE BACKFILL MATERIAL MAY BE ALLOWED DEPENDING ON SITE - COIL WIDTH

SPECIFIC CONDITIONS. REFER TO TYPICAL BACKFILL DETAIL FOR MATERIAL OPEN AREA = 3.3 SQ IN/SQ FT
REQUIRED. NOTES:

1. PERFORATIONS MEET AASHTO AND ASTM SPECIFICATIONS.

2. PERFORATION OPEN AREA PER SQUARE FOOT OF PIPE IS BASED ON
THE NOMINAL DIAMETER AND LENGTH OF PIPE

3. ALL DIMENSIONS ARE SUBJECT TO MANUFACTURING TOLERANCES.

4. ALLHOLES 23/8".

TYPICAL PERFORATION DETAIL

TYPICAL SECTION VIEW

LINER OVER ROWS
SCALE: N.T.S.

NOTE: IF SALTING AGENTS FOR SNOW AND ICE REMOVAL ARE USED ON OR NEAR
THE PROJECT, AN HDPE MEMBRANE LINER IS RECOMMENDED WITH THE SYSTEM.
THE IMPERMEABLE LINER IS INTENDED TO HELP PROTECT THE SYSTEM FROM THE
POTENTIAL ADVERSE EFFECTS THAT MAY RESULT FROM A CHANGE IN THE
SURROUNDING ENVIRONMENT OVER A PERIOD OF TIME. PLEASE REFER TO THE
CORRUGATED METAL PIPE DETENTION DESIGN GUIDE FOR ADDITIONAL
INFORMATION.

CAEXPORTSITENPLATESICIP_VB.DWG 101182019 10:02 AM
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A REINFORCING TABLE
TEMPORARY COVER FOR ACCESS CASTING TO BE —
CONSTRUCTION LOADS | PROVIDED AND INSTALLED 2 CMP BEARING
HEIGHT BY CONTRACTOR. RISER A 2B REINFORCING PRESSURE
¢ L FINISHED (PSF)
cover ] GRADE .
- & o o4 260 #5 @ 12" OCEW 2410
. — 4y, axa #5 @ 12" OCEW 1,780
4 | | < i 20 246" 3 #5 @ 12" OCEW 2,120
2 S - i 46" X 46" #5 @ 12" OCEW 1,530
X . s |95 5| s #5 @ 10" OCEW 1,890
GASKET MATERIAL 2 CMPIRISER 2 X5 #5 @ 10" OCEW 1,350
CONSTRUCTION LOADS SUFFICIENT TO PREVENT a5 — —
SLAB FROM BEARING ON it} a2 ©5-6" 56" s #5 @ 10" OCEW 1,720
FOR TEMPORARY CONSTRUCTION VEHICLE LOADS, AN EXTRAAMOUNT OF COMPACTED COVER MAY BE REQUIRED OVER RISER TO BE PROVIDED BY o X 56" #5 @ 9" OCEW 1,210
THE TOP OF THE PIPE. THE HEIGHT-OF-COVER SHALL MEET THE MINIMUM REQUIREMENTS SHOWN IN THE TABLE BELOW. CONTRACTOR. B TP d— %0 - - —
THE USE OF HEAVY CONSTRUCTION EQUIPMENT NECESSITATES GREATER PROTECTION FOR THE PIPE THAN FINISHED o 48" S #5@9" OCEW 1,600
GRADE COVER MINIMUMS FOR NORMAL HIGHWAY TRAFFIC. = X6 #5 @ 8" OCEW 1,100
SECTION VIEW
PIPE SPAN, AXLE LOADS (kips) —— ** ASSUMED SOIL BEARING CAPACITY
INCHES | —5 [ 5075 | 75110 | T0-150 -
MINIMUM COVER (FT) 2% A
1242 20 25 30 30 % ®
48-72 30 3.0 35 4.0 #4 DIAGONAL TRIM
#4 DIAGONAL TRIM BAR (TYP. 4 PLACES), — ‘ ‘
78-120 30 35 40 40 BAR (TYP. 4 PLACES), X SEE NOTE 7.
126-144 35 40 45 45 € NOTE 7. N 1Z N[
: L 2" COVER : L
“MINIMUM COVER MAY VARY, DEPENDING ON LOCAL CONDITIONS. THE CONTRACTOR MUST PROVIDE THE ADDITIONAL (TYP)
COVER REQUIRED TO AVOID DAMAGE TO THE PIPE. MINIMUM COVER IS MEASURED FROM THE TOP OF THE PIPE TO I |
THE TOP OF THE MAINTAINED CONSTRUCTION ROADWAY SURFACE. 7 N
CONSTRUCTION LOADING DIAGRAM
SCALE: N.T.S. <
OPENING IN ( W ( W
PROTECTION -
SPECIFICATION FOR DESIGNED DETENTION SYSTEM; 5&2;@2 ng?gg_‘relo'n
| .2
SCOPE PIPE SEncTinG
THIS SPECIFICATION COVERS THE MANUFACTURE AND INSTALLATION OF  THE PIPE SHALL BE MANUFACTURED IN ACCORDANCE TO THE APPLICABLE
THE DESIGNED DETENTION SYSTEM DETAILED IN THE PROJECT PLANS.  REQUIREMENTS LISTED BELOW:
MATERIAL ALUMINIZED TYPE 2: AASHTO M-36 OR ASTMA-760 T BaR
THE MATERIAL SHALL CONFORM TO THE APPLICABLE REQUIREMENTS s
LISTED BELOW: GALVANIZED: AASHTO M-36 OR ASTM A-760 g
STANDARD STANDARD
ALUMINIZED TYPE 2 STEEL COILS SHALL CONFORM TO THE ARROUYABRE COATED: AASHTO M-245 OR ASTM A-762 REINFORCING,  REINFORCING, £ B ‘ D BAR
REQUIREMENTS OF AASHTO M-274 OR ASTM A-92. SEE TABLE E TABLE g

THE GALVANIZED STEEL COILS SHALL CONFORM TO THE
REQUIREMENTS OF AASHTO M-218 OR ASTM A-929.

THE POLYMER COATED STEEL COILS SHALL CONFORM TO THE
REQUIREMENTS OF AASHTO M-246 OR ASTM A-742.

THE ALUMINUM COILS SHALL CONFORM TO THE APPLICABLE
OF AASHTO M-197 OR ASTM B-744.

CONSTRUCTION LOADS
CONSTRUCTION LOADS MAY BE HIGHER THAN FINAL LOADS. FOLLOW THE
MANUFACTURER'S OR NCSPA GUIDELINES.

NOTE.
THESE DRAWINGS ARE FOR CONCEPTUAL
PURPOSES AND DO NOT REFLECT ANY LOCAL
PREFERENCES OR REGULATIONS. PLEASE
CONTACT YOUR LOCAL CONTECH REP FOR
MODIFICATIONS.

ALUMINUM: AASHTO M-196 OR ASTM B-745
APPLICABLE
HANDLING AND ASSEMBLY.
SHALL BE IN ACCORDANCE WITH NCSP'S (NATIONAL CORRUGATED STEEL
ARREEEABEECIATION) FOR ALUMINIZED TYPE 2, GALVANIZED OR POLYMER
COATED STEEL. SHALL BE IN ACCORDANCE WITH THE MANUFACTURER'S
RECOMMENDATIONS FOR ALUMINUM PIPE.
REQUIREMENTS
INSTALLATION
SHALL BE IN ACCORDANCE WITH AASHTO STANDARD SPECIFICATIONS FOR
HIGHWAY BRIDGES, SECTION 26, DIVISION Il DIVISION Il OR ASTM A-798 (FOR
ALUMINIZED TYPE 2, GALVANIZED OR POLYMER COATED STEEL) OR ASTM
B-788 (FOR ALUMINUM PIPE) AND IN CONFORMANCE WITH THE PROJECT
PLANS AND SPECIFICATIONS. IF THERE ARE ANY INCONSISTENCIES OR
CONFLICTS THE CONTRACTOR SHOULD DISCUSS AND RESOLVE WITH THE
SITE ENGINEER.

IT IS ALWAYS THE RESPONSIBILITY OF THE CONTRACTOR TO FOLLOW OSHA
GUIDELINES FOR SAFE PRACTICES.

ROUND OPTION PLAN VIEW

SEE NOTE 6.

SQUARE OPTION PLAN VIEW

NOTES:

»

o

DESIGN IN ACCORDANCE WITH AASHTO, 17th EDITION. 7.

TRIM OPENING WITH DIAGONAL #4 BARS, EXTEND

BARS A MINIMUM OF 12" BEYOND OPENING, BEND

DESIGN LOAD HS25.

EARTH COVER = 1" MAX. 8.

BARS AS REQUIRED TO MAINTAIN BAR COVER.

PROTECTION SLAB AND ALL MATERIALS TO BE

PROVIDED AND INSTALLED BY CONTRACTOR.

. CONCRETE STRENGTH = 3,500 psi

©

REINFORCING STEEL = ASTM A615, GRADE 60.

PROVIDE ADDITIONAL REINFORCING AROUND
OPENINGS EQUAL TO THE BARS INTERRUPTED, MANHOLE CAP DETAIL
HALF EACH SIDE. ADDITIONAL BARS TO BE IN SCALE: N.T.S.

THE SAME PLANE.

DETAIL DESIGN BY DELTA ENGINEERING, BINGHAMTON, NY.
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CMP DETENTION INSTALLATION GUIDE

PROPER INSTALLATION OF A FLEXIBLE UNDERGROUND DETENTION SYSTEM
WILL ENSURE LONG-TERM PERFORMANCE. THE CONFIGURATION OF THESE
SYSTEMS OFTEN REQUIRES SPECIAL CONSTRUCTION PRACTICES THAT
DIFFER FROM CONVENTIONAL FLEXIBLE PIPE CONSTRUCTION. CONTECH
ENGINEERED SOLUTIONS STRONGLY SUGGESTS SCHEDULING A
PRE-CONSTRUCTION MEETING WITH YOUR LOCAL SALES ENGINEER TO
DETERMINE IF ADDITIONAL MEASURES, NOT COVERED IN THIS GUIDE, ARE
APPROPRIATE FOR YOUR SITE.

FOUNDATION

CONSTRUCT A FOUNDATION THAT CAN SUPPORT THE DESIGN LOADING
APPLIED BY THE PIPE AND ADJACENT BACKFILL WEIGHT AS WELL AS MAINTAIN
ITS INTEGRITY DURING CONSTRUCTION.

IF SOFT OR UNSUITABLE SOILS ARE ENCOUNTERED, REMOVE THE POOR SOILS
DOWN TO A SUITABLE DEPTH AND THEN BUILD UP TO THE APPROPRIATE
ELEVATION WITH A COMPETENT BACKFILL MATERIAL. THE STRUCTURAL FILL
MATERIAL GRADATION SHOULD NOT ALLOW THE MIGRATION OF FINES, WHICH
CAN CAUSE SETTLEMENT OF THE DETENTION SYSTEM OR PAVEMENT ABOVE.
IF THE STRUCTURAL FILL MATERIAL IS NOT COMPATIBLE WITH THE
UNDERLYING SOILS AN ENGINEERING FABRIC SHOULD BE USED AS A
SEPARATOR. IN SOME CASES, USING A STIFF REINFORCING GEOGRID
REDUCES OVER EXCAVATION AND REPLACEMENT FILL QUANTITIES.

cover

‘GEOGRID USED TO REDUCE
THE AMOUNT OF UNDERCUT

GEOGRID WASNT USED
NRGIRLLLLLL,

BACKFILL-
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INDERCUT AND REPLACE
UNSUITABLE SOILS

GRADE THE FOUNDATION SUBGRADE TO A UNIFORM OR SLIGHTLY SLOPING
GRADE. IF THE SUBGRADE IS CLAY OR RELATIVELY NON-POROUS AND THE
CCONSTRUCTION SEQUENCE WILL LAST FOR AN EXTENDED PERIOD OF TIME,
IT IS BEST TO SLOPE THE GRADE TO ONE END OF THE SYSTEM. THIS WILL
ALLOW EXCESS WATER TO DRAIN QUICKLY, PREVENTING SATURATION OF THE
SUBGRADE.

GEOMEMBRANE BARRIER

ASITE'S RESISTIVITY MAY CHANGE OVER TIME WHEN VARIOUS TYPES OF
SALTING AGENTS ARE USED, SUCH AS ROAD SALTS FOR DEICING AGENTS. IF
SALTING AGENTS ARE USED ON OR NEAR THE PROJECT SITE, A GEOMEMBRANE
BARRIER IS RECOMMENDED WITH THE SYSTEM. THE GEOMEMBRANE LINER IS
INTENDED TO HELP PROTECT THE SYSTEM FROM THE POTENTIAL ADVERSE
EFFECTS THAT MAY RESULT FROM THE USE OF SUCH AGENTS INCLUDING
PREMATURE CORROSION AND REDUCED ACTUAL SERVIGE LIFE.

THE PROJECT'S ENGINEER OF RECORD IS TO EVALUATE WHETHER SALTING
AGENTS WILL BE USED ON OR NEAR THE PROJECT SITE, AND USE HISIHER
BEST JUDGEMENT TO DETERMINE IF ANY ADDITIONAL PROTECTIVE
MEASURES ARE REQUIRED. BELOW IS A TYPICAL DETAIL SHOWING THE
PLACEMENT OF A GEOMEMBRANE BARRIER FOR PROJECTS WHERE SALTING
AGENTS ARE USED ON OR NEAR THE PROJECT SITE.

IN-SITU TRENCH WALL

IF EXCAVATION IS REQUIRED, THE TRENCH WALL NEEDS TO BE CAPABLE OF
SUPPORTING THE LOAD THAT THE PIPE SHEDS AS THE SYSTEM IS LOADED. IF
SOILS ARE NOT CAPABLE OF SUPPORTING THESE LOADS, THE PIPE CAN DEFLECT.
PERFORM A SIMPLE SOIL PRESSURE CHECK USING THE APPLIED LOADS TO
DETERMINE THE LIMITS OF EXCAVATION BEYOND THE SPRING LINE OF THE
OUTER MOST PIPES.

IN MOST CASES THE REQUIREMENTS FOR A SAFE WORK ENVIRONMENT AND
PROPER BACKFILL PLACEMENT AND COMPACTION TAKE CARE OF THIS CONCERN.

BACKFILL - WELL GRADED.
F GRANULAR AND SMALLER

(GEOTEXTILE SEPARATION
(ABOVE AND BELOW
BEDDING) WITH UNIFORNLY
X ‘GRADED BEDDING LAYER.
BEDDING - WELL GRADED

GRANULAR AND SMALLER-

BACKFILL PLACEMENT

MATERIAL SHALL BE WORKED INTO THE PIPE HAUNCHES BY MEANS OF
SHOVEL-SLICING, RODDING, AIR TAMPER, VIBRATORY ROD, OR OTHER EFFECTIVE
METHODS.

MAXIHUM UNBALANGE LIATED.
TO 2 LIFTS (APPROX. 167

w— 2
SRR AS
N A A A A A A A

IF AASHTO T99 PROCEDURES ARE DETERMINED INFEASIBLE BY THE
GEOTECHNICAL ENGINEER OF RECORD, COMPACTION IS CONSIDERED
ADEQUATE WHEN NO FURTHER YIELDING OF THE MATERIAL IS OBSERVED
UNDER THE COMPACTOR, OR UNDER FOOT, AND THE GEOTECHNICAL

OF RECORD (OR TATIVE THEREOF) IS SATISFIED WITH
THE LEVEL OF COMPACTION.

FOR LARGE SYSTEMS, CONVEYOR SYSTEMS, BACKHOES WITH LONG
REACHES OR DRAGLINES WITH STONE BUCKETS MAY BE USED TO PLACE
BACKFILL. ONCE MINIMUM COVER FOR CONSTRUCTION LOADING ACROSS
THE ENTIRE WIDTH OF THE SYSTEM IS REACHED, ADVANCE THE EQUIPMENT
TO THE END OF THE RECENTLY PLACED FILL, AND BEGIN THE SEQUENCE
AGAIN UNTIL THE SYSTEM IS COMPLETELY BACKFILLED. THIS TYPE OF
CCONSTRUCTION SEQUENCE PROVIDES ROOM FOR STOCKPILED BACKFILL
DIRECTLY BEHIND THE BACKHOE, AS WELL AS THE MOVEMENT OF
CCONSTRUCTION TRAFFIC. MATERIAL STOCKPILES ON TOP OF THE
BACKFILLED DETENTION SYSTEM SHOULD BE LIMITED TO 8- TO 10-FEET HIGH
AND MUST PROVIDE BALANCED LOADING ACROSS ALL BARRELS. TO
DETERMINE THE PROPER COVER OVER THE PIPES TO ALLOW THE
MOVEMENT OF CONSTRUCTION EQUIPMENT SEE TABLE 1, OR CONTACT YOUR
LOCAL CONTECH SALES ENGINEER.

TYPIGAL BACKFILL SEQUENGE

WHEN FLOWABLE FILL IS USED, YOU MUST PREVENT PIPE FLOATATION.
TYPICALLY, SMALL LIFTS ARE PLACED BETWEEN THE PIPES AND THEN
ALLOWED TO SET-UP PRIOR TO THE PLACEMENT OF THE NEXT LIFT. THE
ALLOWABLE THICKNESS OF THE CLSM LIFT IS A FUNCTION OF A PROPER
BALANCE BETWEEN THE UPLIFT FORCE OF THE CLSM, THE OPPOSING
WEIGHT OF THE PIPE, AND THE EFFECT OF OTHER RESTRAINING
MEASURES. THE PIPE CAN CARRY LIMITED FLUID PRESSURE WITHOUT
PIPE DISTORTION OR DISPLACEMENT, WHICH ALSO AFFECTS THE CLSM
LIFT THICKNESS. YOUR LOCAL CONTECH SALES ENGINEER CAN HELP
DETERMINE THE PROPER LIFT THICKNESS.

STAGE POURS AS REQUIRED TO
PIPE

QU
[— CONTROL FLOATATION AND
DISTORTIONDISPLACEMENT

EMBANKIENT

SN
RROD:

WEIGHTED PIPE WITH MOBILE.
CONCRETE BARRIERS
(R OTHER REMOVABLE WEIGHTS)

CONSTRUCTION LOADING

TYPICALLY, THE MINIMUM COVER SPECIFIED FOR A PROJECT ASSUMES H-20
LIVE LOAD. BECAUSE CONSTRUCTION LOADS OFTEN EXCEED DESIGN LIVE
LOADS, INCREASED TEMPORARY MINIMUM COVER REQUIREMENTS ARE
NECESSARY. SINCE CONSTRUCTION EQUIPMENT VARIES FROM JOB TO JOB,
IT 1S BEST TO ADDRESS EQUIPMENT SPECIFIC MINIMUM COVER
REQUIREMENTS WITH YOUR LOCAL CONTECH SALES ENGINEER DURING
'YOUR PRE-CONSTRUCTION MEETING.

ADDITIONAL CONSIDERATIONS

BECAUSE MOST SYSTEMS ARE CONSTRUCTED BELOW-GRADE, RAINFALL
CAN RAPIDLY FILL THE EXCAVATION; POTENTIALLY CAUSING FLOATATION
AND MOVEMENT OF THE PREVIOUSLY PLACED PIPES. TO HELP MITIGATE
POTENTIAL PROBLEMS, IT IS BEST TO START THE INSTALLATION AT THE
DOWNSTREAM END WITH THE OUTLET ALREADY CONSTRUCTED TO ALLOW
AROUTE FOR THE WATER TO ESCAPE. TEMPORARY DIVERSION MEASURES
MAY BE REQUIRED FOR HIGH FLOWS DUE TO THE RESTRICTED NATURE OF
THE OUTLET PIPE.

PAVED PARKING LOT

DETENTION SYSTEM

FINISHED FUNCTIONNG SYSTEM

L OUTLET CONTROL

CMP DETENTION SYSTEM INSPECTION AND
MAINTENANCE

UNDERGROUND STORMWATER DETENTION AND INFILTRATION SYSTEMS MUST
BE INSPECTED AND MAINTAINED AT REGULAR INTERVALS FOR PURPOSES OF
PERFORMANCE AND LONGEVITY.

INSPECTION

INSPECTION IS THE KEY TO EFFECTIVE MAINTENANCE OF CMP DETENTION
SYSTEMS AND IS EASILY PERFORMED. CONTECH RECOMMENDS ONGOING,
ANNUAL INSPECTIONS. SITES WITH HIGH TRASH LOAD OR SMALL OUTLET
CCONTROL ORIFICES MAY NEED MORE FREQUENT INSPECTIONS. THE RATE AT
WHICH THE SYSTEM COLLECTS POLLUTANTS WILL DEPEND MORE ON SITE
SPECIFIC ACTIVITIES RATHER THAN THE SIZE OR CONFIGURATION OF THE
SYSTEM.

INSPECTIONS SHOULD BE PERFORMED MORE OFTEN IN EQUIPMENT
WASHDOWN AREAS, IN CLIMATES WHERE SANDING AND/OR SALTING
OPERATIONS TAKE PLACE, AND IN OTHER VARIOUS INSTANCES IN WHICH ONE
WOULD EXPECT HIGHER ACCUMULATIONS OF SEDIMENT OR ABRASIVE/
CCORROSIVE CONDITIONS. ARECORD OF EACH INSPECTION IS TO BE
MAINTAINED FOR THE LIFE OF THE SYSTEM

MAINTENANCE

CMP DETENTION SYSTEMS SHOULD BE CLEANED WHEN AN INSPECTION
REVEALS ACCUMULATED SEDIMENT OR TRASH IS CLOGGING THE DISCHARGE
ORIFICE.

ACCUMULATED SEDIMENT AND TRASH CAN TYPICALLY BE EVACUATED
THROUGH THE MANHOLE OVER THE OUTLET ORIFICE. IF MAINTENANCE IS NOT
PERFORMED AS RECOMMENDED, SEDIMENT AND TRASH MAY ACCUMULATE IN
FRONT OF THE OUTLET ORIFICE. MANHOLE COVERS SHOULD BE SECURELY
SEATED FOLLOWING CLEANING ACTIVITIES. CONTECH SUGGESTS THAT ALL
SYSTEMS BE DESIGNED WITH AN ACCESS/INSPECTION MANHOLE SITUATED AT
OR NEAR THE INLET AND THE OUTLET ORIFICE. SHOULD IT BE NECESSARY TO
GET INSIDE THE SYSTEM TO PERFORM MAINTENANGCE ACTIVITIES, ALL
APPROPRIATE PRECAUTIONS REGARDING CONFINED SPACE ENTRY AND OSHA
REGULATIONS SHOULD BE FOLLOWED.

ANNUAL INSPECTIONS ARE BEST PRACTICE FOR ALL UNDERGROUND SYSTEMS.
DURING THIS INSPECTION, IF EVIDENCE OF SALTING/DE-ICING AGENTS IS
OBSERVED WITHIN THE SYSTEM, IT IS BEST PRACTICE FOR THE SYSTEM TO BE
RINSED, INCLUDING ABOVE THE SPRING LINE SOON AFTER THE SPRING THAW
AS PART OF THE MAINTENANCE PROGRAM FOR THE SYSTEM.

MAINTAINING AN UNDERGROUND DETENTION OR INFILTRATION SYSTEM IS
EASIEST WHEN THERE IS NO FLOW ENTERING THE SYSTEM. FOR THIS
REASON, IT IS A GOOD IDEA TO SCHEDULE THE CLEANOUT DURING DRY
WEATHER.

THE FOREGOING INSPECTION AND MAINTENANCE EFFORTS HELP ENSURE
UNDERGROUND PIPE SYSTEMS USED FOR STORMWATER STORAGE CONTINUE
TO FUNCTION AS INTENDED BY IDENTIFYING RECOMMENDED REGULAR
INSPECTION AND MAINTENANCE PRACTICES. INSPECTION AND MAINTENANCE
RELATED TO THE STRUGTURAL INTEGRITY OF THE PIPE OR THE SOUNDNESS
OF PIPE JOINT CONNECTIONS IS BEYOND THE SCOPE OF THIS GUIDE.
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