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2. Do not stockpile topsoil within tree protection zones.

3. Dispose of excess topsoil as specified for surplus soil material in disposal artlcle _

below.

3.7 SITE IMPROVEMENTS
A. Remove existing above- and below-grade 1mprovements as mdlcated and as
necessary {0 facilitate new construction.
B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated.

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut
length of existing pavement to remain before removing existing pavement. Saw— _
cut faces verticaily.

2. Paint cut ends of steel reinforcement in concrete to remain to prevent corrosion.

3.8 DISPOSAL
A. Disposal: Remove surplus soil material, unsuitable topsoil, obstructions, demolished
materials, and waste materials including trash and debris, and Iegally dispose of them

off Owner's property. .

1. Do not bum or chip demolished or waste materials on Owner's property.

2. Separate recyclable materials produced during site clearing from other
nonrecyclable materials. Sitore or stockpile without untermuxmg with other
materials and transport them fo recycling facrhtues

END OF SECTION 311000
S
SITE CLEARING AND EROSION CONTROL. o ' 311000-7
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SECTION 334100 - STORM DRAINAGE SYSTEM

PART 1 - GENERAL

1.1

A

1.2

1.3

o

I & ™ m O

RELATED DOCUMENTS

. Drawings and general provisions of the Contract, including General and
- Supplementary Conditions and Division 01 Specification Sections, apply to this

Section. :

SUMMARY

- This Section includes gravity-flow, nonpressure storm drainage outside the building

with the following components:

Pipe culverts.

Drains.

Drainage structures.
Channel drainage systems.
Qutlet protection.
Manholes.

DL N

DEFINITIONS
CMP: Corrugated Metal Pipe (Steel)
DIP: Ductile iron pipe

Drainage Structures: catch basins, curb inlets, junction boxes, weir inlets, pond outlet
structures. :

HDPE: High density polyethylene pipe

LLDPE: Linear low-density, polyethylene plastic.
NPS: Nominal pipe size |

PE: Polyethylene plgstic.

PP. Polypfopylene plastic.

PVC: Polyvinyl chloride plastic.

SRCP: Reinforced. Concrete Pipe (sealant joints)

GRCP: Reinforced Concrete Pipe (gasket joints)

STORM DRAINAGE SYSTEM ' : 334100 -1
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1.4 PERFORMANCE REQUIREMENTS

A.  Gravity-Flow, Nonpressure, Drainage-Piping Pressure Rating: Pipe joints shall be at
least silt-tight, unless otherwise indicated.

1.5 SUBMITTALS
A.  Product Data: For the following:

Special pipe fittings.

Pipe culverts.

Drains, '

Channel drainage systems.
Outlet protection o

A wN =

B. Shop Drawings: Include plans, elevations, sections, details, and frames and covers for
the following:

1. Manholes.
2. Drainage structures.

Field quality-control test reports.

Minutes of preinstaliation conference.

1.6 QUALITY ASSURANCE

A.  Authorities Having Jurisdiction: Conform to requirements of all authorities having
- jurisdiction. . : '

1. Where conflicts exisi between the requirements of the Contract Documents and
those of authorities having jurisdiction, the higher quality or more restrictive
requirement shall apply.

B. Preinstallation Conference: Conduct conference to comply with requirements in
Division 01 Section "Project Management and Coordination.”

1. Review methods and procedures related to storm drainage installation including,
but not limited to, the following: '

Review requirements of the authorities having jurisdiction.

Review site conditions and preparatory work.

Review requirements for protecting work.

Review and finalize construction schedule and verify availability of
materials, Installer's personnel, equipment, and facilities needed to make
progress and avoid delays.

e. Review inspection schedule and procedures required to monitor and
document quality assurance.

ao0oopm

STORM DRAINAGE SYSTEM | 33 4100-2
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1.7

A

1.8

DELIVERY, STORAGE, AND HANDLING

Do not store plastic materials in direct sunlight. Support to prevent sagging and
bending. : ~

Protect pipe, pipe fittings, and seals from dirt and damage.

Handle manholes, drainage structures and pipe culverts according to manufacturer's
wntten rigging instructions.

PROJECT CONDITIONS

Interruption of Existing Storm Drainage Service: Do not interrupt service to facilities
occupied by Owner or others unless permitted under the following conditions and then
only after arranging to provide temporary service according to requirements indicated:

1. Notify Architect no fewer than two days in advance of proposed interruption of.

service.
2. Do not proceed with lnterruptlon of service without Architect's wntten permission.

PART 2 - PRODUCTS

2.1 HIGH DENSITY POLYETHYLENE PIPE AND FITTINGS (HDPE)
A.  Corrugated HDPE Drainage Pipe and Fittings NPS 10 and Smaller: AASHTO M 252M,
Type S, with smooth waterway for coupling joints
1. Silt-tight Couplings: HDPE sleeve with ASTM D 1056, Type 2, Class A Grade 2
gasket matenal that mates with tube and fittings. ,
B. Corrugated HDPE Pipe and Fittings NPS 12 to NPS 48: AASHTO M 294M, Type S,
with smooth waterway for coupling or integral bell and spigot joints.
1. Water-tight Couplings: Bell to bell HDPE couplers or integral bell and spigot
joints with ASTM F 447, elastomeric seals that mate with pipe and fittings.
2. Finished joint system shall meet the requiremenis of ASTM D 3212.
22 POLYVINYL CHLORIDE PLASTIC PIPE AND FITTINGS (PVC)
A. PVC Sewer Pipe and Fittings, NPS 15 and Smailer: ASTM D 3034, SDR 26, with bell-
and-spigot ends for gasketed joints with ASTM F 477, elastomeric seals.
1. Finished joint system shall meet the requirements of ASTM D 3212
STORM DRAINAGE SYSTEM ' - '  334100-3
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2.3 CONCRETE PIPE (GRCP and SRCP)
A. Reinforced-Concrete Sewer Pnpe ASTM C 76, with- bell-and-spigot or groove and
tongue ends. .
1. Class Ill, Wall B.
2. Joints shall be as follows:
a. Where indicated as GRCP on Drawings: = gasketed joints with
ASTM C 443, rubber gaskets. -
b.  Where indicated as SRCP on Drawings: sealant joints with ASTM C 990,
bitumen or butyl-rubber sealant.
24 GEOTEXTILES
A.  Pipe Joint Wrap Geotextile: Nonwoven needle-punched geotextile, manufactured for
subsurface drainage applications, made from polyolefins or polyesters; with elongation
greater than 50 percent; complying with AASHTO M 288 and the following, measured
per test methods referenced:
1. Width: Min. 18" or sufﬁcient to extend beyond the joint and base of pipe bell at
least 6 inches on each side.
2. Length One continuous piece of sufficient length to extend around the entire
pipe circumference with a 12" overlap.
3. Survivability: Class 2; AASHTO M 288.
4. Grab Tensile Strength: 157 Ibf;, ASTM D 4632.
5.  Sewn Seam Strength: 142 Ibf; ASTM D 4632.
6. Tear Strength: 56 Ibf; ASTM D 4533.
7. Puncture Strength: 56 Ibf; ASTM D 4833,
8.  Apparent Opening Size: No. 40 sieve, maximum; ASTM D 4751,
9.  Pemmittivity: 0.5 per second, minimum; ASTM D 4491.
10. UV Stabiiity: 50 percent after 500 hours' exposure; ASTM D 4355,
25 NONPRESSURE-TYPE PIPE COUPLINGS
A.  Comply with ASTM C 1173, elaétomeric,_s!eeve—type, reducing or transition coupling,
for joining underground nonpressure piping. Include ends of same sizes as piping to
be joined, and stainless steel tension band and tightening mechanism on each end.
B. Sleeve MateriaIS' |
1. For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible with pipe
materials being joined.
C. ~ Unshielded Flexible Couplings: Elastomeric sleeve with stainless steel shear ring and
: stainless steel-metal tension band and tightening mechanism on each end.
1. Manufacturers:
STORM DRAINAGE SYSTEM 334100 -4

499



Lander University RWS ' ' October 6, 2009
Greenwood, SC NPA PN 08068

Dallas Speciaity & Mfg. Co.

Fernco Inc.

‘Logan Clay Products Company (The). ‘

Mission Rubber Company; a division of MCP Industnes inc.
NDS Inc.

Plastic Qddities, Inc.

~0Qapow®

Ring-Type Flexible Couplings: Elastomeric compression seal with dimensions to fit
inside bell of larger pipe and for spigot of smaller pipe to fit inside ring.

1. Manufacturers:
a. Fernco Inc.

b.  Logan Clay Products Company (The).
c.  Mission Rubber Company; a division of MCP Industries, Inc,

26 DRAINS
A.‘ Gray-iron Area Drains: ASME A112.21.1M, round body with anchor flange and round
grate. include bottomn outlet with inside calk or spigot connection, of sizes indicated.

1. Manufactufers:

a. Josam Company.
b.  MIFAB Manufacturing, Inc.
-c.  Smith, Jay R. Mfg. Co.
d.  Wade Div.; Tyler Pipe.
e.  Watts Industries, Inc.
f. Watts Industries, Inc.; Enpoco, Inc: Div.
g.  Zurn industries, Inc.; Zurn Specification Drainage Operation..
2. Top-Loading CIassi_ﬁcation(s)_: Medium duty.
2.7 MANHOLES
A.  Standard Precast Concrete Manholes: ASTM C 478, precast, reinforced concrete, of
depth indicated, with provision for sealant joints.

1. Diameter: 48 inches minimum or as required to accommodate pipe size, unless
otherwise indicated.

2. Ballast: Increase thickness of precast concrete sections or add concrete to base
section, as required to prevent flotation.

3. Base Section: 6-inch minimum thickness for floor slab and 4-inch minimum
thickness for walls and base riser section, and having separate base slab or base
section with integral floor.

4. Riser Sections: 4-inch minimum thickness, and lengths to provide depth
indicated.

5.  Top Section: Eccentric-cone type unless concentric-cone or flat-slab-top type is
indicated, Top of cone of size that matches grade rings.

STORM DRAINAGE SYSTEM ‘ 334100-5

500



L. ander University RWS October 6, 2009
Greenwood, SC ‘ NPA PN 08068

2.8

29

6.  Jaint Sealant: ASTM C 990, bitumen or butyl rubber,

7. Resilient Pipe Connectors: ASTM C 923, cast or fitted into manhole walls, for
each pipe connection.

8.  Steps: Individual ASTM A 615/A 615M, deformed, 1/2-inch steel reinforcing rods
encased in ASTM D 4101, PP wide enough to allow worker to place both feet on
1 step and designed to prevent lateral slippage off of step. Cast or anchor steps
into sidewalls at 12 to 16-inch intervals. . Omit steps if total depth from floor of
manhole to finished grade is less than 60 inches.

9.  Adjusting Rings: Interlocking rings with level or sloped edge in thickness and
diameter matching manhole frame and cover. Include sealant recommended by
ring manufacturer.

10. Flat Slab Adapters For Transition to Square Drainage Structures: Precast
reinforced concrete in accordance with Section 719 of the South Carolina
Department of Transportation Standard Specifications for Highway Construction.

a. Configuration:  as indicated on South Carolina Department of
Transportation Standard Drawing 719-425,

11. Manhole Frames and Covers: Ferrous; 24 inch [D by 7 to 9 inch riser with 4 inch
minimum width flange and 26 inch diameter cover. Include indented top design
with lettering cast into cover, using wording or design required by agency having
authority. Where no specific wording or design is required by agency, wording
equivalent to "STORM SEWER" shall be cast.

a. Material: ASTM A 48, Class 35 gray iron, unless otherwise indicated.

b.  Protective Coating: Foundry-applied, SSPC-Paint 16, coal-tar, epoxy-
polyamide paint; 10-mil minimum thickness applied to all surfaces, unless
otherwise :

CONCRETE

General: Class 3000 concrete in accordance with Section 701 of the South Carolina
Department of Transportation Standard Specifications for Highway Construction.

Portland Cement Design Mix: 3000 psi minimum, with 0.45 maximum water-
cementitious materials ratio.

1. Reinforcement Fabric: ASTM A 185, steel, welded wire fabric, plain.
2. Reinforcement Bars: ASTM A 615/A 615M, Grade 80, deformed steel.

POLYMER-CONCRETE, CHANNEL DRAINAGE SYSTEMS

Description, General: Modular system of precast, polymer-concrete channel sections,
grates, and appurtenances; designed so grates fit into channel recesses without
rocking or rattling. Include number of units required to form total lengths indicated.

Manufacturers:
1. ABT, Inc. (SportsEdge)
2. ACO Polymer Products, Inc.

STORM DRAINAGE SYSTEM - : 334100-6
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3.  Innovative Plastics Products. Inc.
4.  Mea-Josam Div.; Josam Company.
5. Strongweil; Lenoir City Div.

C. Sloped-Invert, Polymer-Concrete Systems: Include the following components:
1. - Channel Sections:. Interlocking-joint, precast, modular units with end caps.
. Include 4-inch inside width and deep, rounded bottom, with built-in invert slope of
0.6 percent and with outlets in number, sizes, and locations indicated. Include
extension sections necessary for required depth.
a. Frame: Include integral frame for grate.
2. Grates with slots or perforations that fit recesses ih channels.
a. Material: Galvanized steel.
3. Locking Mechanism: Manufacturer's standard device for securing grates to
channel sections.
D. Drainage Specialties: Precast..polyrher-concrete units
1. lLarge Catch Basins: 24 by 12-inch polymer-concrete body, with outlets in
number and sizes indicated. Include gray-iron slotted grate.
- a. Frame: Include gray-iron or steel frame for grate.
2. Small Catch Basins: 19 to 24 inch by approximately 6 inch polymer-concrete
body, with outlets in number and sizes indicated. Include gray-iron slotted grate.
a.  Frame: Include gray-iron or steel frame for grate.
E. Supports, Anchors, and Setting Devices: Manufacturer's standard, unless otherwise
indicated.
F.  Channel-Section Joining and Fastening Materials: As recommended by system
manufacturer, -
210 CONCRETE DRAINAGE STRUCTURES
A. Drainage Structure Boxes: Precast reinforced concrete in accordance with Section
719 of the South Carolina Department of Transportation Standard Specifications for
Highway Construction. '
1. Design:. . ASTMC 813, deéigned according to ASTMCB890 for A-16
(ASSHTO HS20-44), heavy-traffic, structural loading.
2.  Configuration: as indicated on South Carolina Department of Transportation
Standard Drawing 718-305.
3. Depth and Size: as indicated on Drawings. ‘
4.  Pipe Openings: as required for pipe size and location.
STORM DRAINAGE SYSTEM ‘ 334100 -7
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a.  Must be integral to design and provided at time of original casting.

b.  Where possible, orient structure so pipes enter through walls. Pipes may
enter through corners provided a minimum of 8" wall space is provided to
top and other openings.

5. Risers: Precast reinforced concrete as indicated on South Carolina Department
of Transportation Standard Drawing 719-315.

6.  Steps: Individual ASTM A 615/A 615M, deformed, 1/2-inch steel reinforcing rods
encased in ASTM D 4101, PP wide enough to allow worker to place both feet on
1 step and designed to prevent lateral slippage off of step. Cast or anchor steps
into sidewalls at 12 to 16-inch intervals. Omit steps if total depth from floor of box
to finished grade is less than 54 inches.

7. Joint Sealant: ASTM C 990, bitumen or buty! rubber.

8.  Mortar and Grout: Comply with ASTM C 270, Type MorS.

B. Calch Basins: Conforming to Section 719 of the South Car.oiina‘D'epartment of
Transportation Standard Specifications for Highway Construction.

1. Transitional Top Slabs (where required): At a minimum, as indicated on South
Carolina Department of Transportation Standard Drawing 719-330 with additional
reinforcing as required for opening..

2. Frames and Grates: as indicated on Drawings or as required by agency having
authority.

a.  Castlron: conforming to AASHTO M 105, Class 35B.

b.  Steel Tubing: conforming to ASTM A 53, Schedule 80.

¢. Al finished frames and grates shall conform fo the aiternate load test of
AASHTO M 3086.

C. Junction Boxes: Conforming to Section 719 of tﬁe South Carolina Department of
Transporiation Standard Specifications for Highway Construction.

1. Top Slabs: At a minimum, as indicated on South Carolina Department of
Transportation Standard Drawing 719-330 with additional reinforcing as required
for opening. '

2. Frames and Covers: Ferrous; 24-inch ID by 7- to 9-inch riser with 4-inch
minimum width flange and 26-inch diameter cover. Include indented top design
with lettering cast into cover, using wording or design required by agency having
authority. Where no specific wording or design is required by agency, wording
equivalent to "STORM SEWER" shall be cast.

a. Material: ASTM A 48, Class 35 gray iron, unless otherwise indicated.
b.  Protective Coating: Foundry-applied, SSPC-Paint 16, coal-tar, epoxy-

polyamide paint; 10-mil minimum thickness applied to all surfaces, unless
otherwise

D. Curb Inlets: Conforming with Section 719 of the South Carolina Depai’tment of
Transportation Standard Specifications for Highway Construction.

STORM DRAINAGE SYSTEM o 334100-8
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1. Top Slabs and Throats: As indicated on Drawings and conforming to South
Carolina Department of Transportation Standard Drawings 719-016, 719-017,
and 719-018 as applicable. A

2.  Throat Transitions to Curb: Cast-in-place concrete, hand formed to provide
smooth transition to adjoining curb. Finish to match adjoining curb.

3. Frames and Covers: Ferrous; 24 inch ID. Frame designed to be embedded in
concrete with top flush to concrete surface. 2-1/2 inch minimum width flange and
24 inch diameter cover. Include indented top design with lettering cast into
cover, using wording or design required by agency having authority. Where no -
specific wording or design is required by agency, wording equivalent to "STORM
SEWER" shall be cast.

a. Material: ASTM A 48, Class 35 gray iron, unless otherwise indicated.

b.  Protective Coating: Foundry-applied, SSPC-Paint 16, coal-tar, epoxy-
polyamide paint; 10-mil minimum thickness applied to all surfaces, unless
otherwrse

E. Gutter Inlets: Conformmg to Section 719 of the South Carolina Department of
Transportation Standard Specifications for Highway Construction.

1.  Transitional Top Slabs (where required): At a minimum, as indicated on South
Carolina Department of Transportation Standard Drawing 719-330 with additional
reinforcing as required for opening.

2. Frames and Grates: as indicated on Drawings or as required by agency having
authority. :

a. Castlron: conforming to AASHTO M 105, Class 35B.
b.  Steel Tubing: conforming to ASTM A 53, Schedule 80.
c. Al finished frames and grates shall conform to the altemate load test of

AASHTO M 306

F. Weir Inlets: Conforming to Section 719 of the South Carolina Department of
Transportation Standard Specifications for Highway Construction.

1.  Top Slabs: At a minimum, as indicated on South Carolina Department of
Transportation Standard Drawing 719-330 with addmonal remforcmg as required
for opening.

2. Frames and Covers: Ferrous; 24 inch ID. Frame designed to be embedded in
concrete with top flush to concrete surface. 2-1/2 inch minimum width flange and
24 inch diameter cover. Include indented top design with lettering cast into
cover, using wording or design required by agency having authority. Where no
specific wording or design is required by agency, wording eqmvalent to "STORM
SEWER" shall be cast.

a. Materal: ASTM A 48, Class 35 gray iron, unless otherwise indicated.

b.  Protective Coating: Foundry-applied, SSPC-Paint 16, coal-tar, epoxy-
polyamide paint; 10-mil minimurn thickness apphed to all surfaces, unless
otherwise

G.  Pond Outlet Structures: Conforming to Section 719 of the South Carolina Department
of Transportation Standard Specifications for Highway Construction.

STORM DRAINAGE SYSTEM 334100-9
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2.1

1. Top Slabs (where indicated): At a minimum, as indicated on. South Carolina

Department of Transportatlon Standard Drawmg 719-330 with additional
reinforcing as required for opening.

2. Frames and Covers (where indicated): Ferrous; 24 inch ID. Frame designed to
be embedded in concrete with top flush to concrete surface. 2-1/2 inch minimum
width flange and 24 inch diameter cover. Include indented top design with
lettering cast into cover, using wording or design required by agency having
authority. Where no specific wording or design is required by agency, wordmg
equivalent to "STORM SEWER" shall be cast.

a. Material: ASTM A 48, Class 35 gray iron, unless otherwise indicated.
b.  Protective Coating: Foundry-applied, SSPC-Paint 16, coal-tar, epoxy-
polyamide paint; 10-mil minimum thickness applied to all surfaces, unless
. otherwise
3. Frames and Grates (where md:cated) as indicated on Drawings or as requxred
by agency having authority.

a.  Castliron: conforming to AASHTO M 105, Class 35B.
b.  Steel Tubing: conforming to ASTM A 53, Schedule 80.
c. Plastic.: HDPE

Fasterungs Stainless steel, as recommended by manufacturer.

PVC DRAINAGE STRUCTURES

Drain Basins: Nyloplast type or approved equal, manufactured from PVC pipe stock
meeting the requirements of ASTM D 3034. Fabrication shall utilize a thermo-molding
process to reform the pipe stock to the required configuration. The pipe connection
stubs shall be manufactured from PVC pipe stock and formed fo provide a watertight
connection with the indicated pipe material. Finished joint system shall meet the
requirements of ASTM D 3212. :

1.  Grates: Ductile Iron meeting the requirements or ASTM A 536, Grade 70-50-05.

a. Furnished by the same manufacturer as part of an integral system.'
b.  Shall be capable of supporting ASSHTO H-25 loading.
¢.  Protective Coating: Foundry-applied black paint.

2. Manufacturers:

a.  Advanced Drainage Systems, Inc.
b. Hancor, Inc.

Inline Drains: Nyloplast type or approved equal, manufactured from PVC pipe stock
meeting the requirements of ASTM D 3034. Fabrication shall utilize a thermo-molding
process to reform the pipe stock fo the required configuration. The pipe connection
stubs shall be manufactured from PVC pipe stock and formed to provide a watertight
connection with the indicated pipe material. Finished joint system shall meet the
requirements of ASTM D 3212.

1. Grates:  Ductile lron meeting the requirements or ASTM A 536, Grade 70-50-05.

STORM DRAINAGE SYSTEM © 334100 - 10
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. a. Fumished by the same manufacturer as part of an integral system.
b.  Shall be capable of supporting ASSHTO H-25 loading.
.C.

212

Protective Coating: Foundry-applied black paint,
2. Manufacturers: '

a. Advanced Dramage Systems. lnc
~b. Hancor, Inc.

PIPE INLETS AND OUTLETS

Riprap: Broken, irregular size and shape, graded stone cbnformmg to Section 804 of
the South Carolina Department of Transportation Standard Specifications for Highway
Construction . :

1. Gradation: Class B.

Turf Reinforcement Mat: Three dimensional, woven, highly UV resistant,
polypropylene geotextile specifically designed for erosion control applications on steep
slope and high velocity, vegetated waterway applications. Conforming to FHWA FP-
03, Section 713.18. Include manufacturer's recommended installation anchor
materials. ’ :

1. Manufacturers:
a. Propex Geosynthetics: (Pyramat)

b.  North American Green: (P550)
c. American Excelsior Co.: (Recyclex)

PART 3 - EXECUTION

3.1

A
B.

3.2 .

EARTHWORK
Excavation, trenching, and backfilling are specified in Section titled "Earth Moving.”

Protect and maintain erosion and sedimentation controls, which are specified in
Section titled "Site Clearing," during earthwork operations.

PIPING INSTALLATION

General Locations and Arrangements: Drawing plans and details indicate location and
arrangement of underground storm drainage piping. Location and arrangement of
piping layout take design considerations into account. Install piping as indicated.
Where specific installation is not indicated, follow piping manufacturer's written
instructions.

STORM DRAINAGE SYSTEM , . ' 33 4100 - 11
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B.

33

STORM DRAINAGE SYSTEM 334100 -12

install piping beginning at low point, true to grades and alignment indicated with
unbroken continuity of invert. Place bell ends of piping facing upstream. Install
gaskets, seals, sleeves, and couplings according to manufacturer’s written instructions
for use of lubricants, cements, and other installation requirements.

Install manholes or drainage structures for changes in direction unless fittings are
indicated. Use manholes or drainage structurés for branch connections unless direct
connection into existing sewer is indicated.

Install proper size increasers, reducers, and couplings where different sizes or
materials of pipes and fittings are connected. Reducing size of piping in direction of
flow is prohibited.

Tunneling: Install pipe under streets or other obstructions that cannot be disturbed by

‘tunneling, jacking, or a combination of both.

Instalt gravity-flow, nonpressure drainage piping according to the following as
applicable:

1. Install piping pitched down. in direction of flow, at minimum slope of 0.20 percent,
unless otherwise indicated.

Install piping below frost line. )

Install HDPE corrugated sewer piping according to CPPA's Recommended
Installation Practices for Corrugated Polyethylene Pipe and Fittings.”

Install PVC sewer piping according to ASTM D 2321 and ASTM F 1668.

Install reinforced-concrete sewer piping, elliptical concrete pipe, and concrete
box culverts according to ASTM C 1479 and ACPA's "Concrete Pipe Installation
Manual.”

wn

il

PIPE JOINT CONSTRUCTION
Join gravity-flow, nonpressure drainage piping according to the following as applicable:
1. Join corrugated HDPE piping according to CPPA 100 and the following:

a. Use silttight couplings for Type 2, silttight joints.
b.  Use watertight couplings for Type 3, watertight joints.

2. Join PVC sewer piping according to ASTM D 2321 and ASTM D 3034 for
elastomeric-seal joints or ASTM D 3034 for elastomeric gasket joints.

3. Join reinforced-concrete sewer piping according to ASTM C 1479 and ACPA's
"Concrete Pipe Installation Manual" for rubber-gasket, bitumen, or butyl-rubber
sealant joints as applicable.

4. Join dissimilar pipe materials with nonpressure-type flexible couptings.

Wrap pipe joints with pipe joint wrap geotextile at least 18 inches in width. For larger
pipe diameters where an 18 inch width is insufficient to completely cover the pipe bell,
use a width sufficient to cover and extend beyond the bell at least 6 inches.
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34 DRAIN INSTALLATION
A. Install-type of drains in locations indicated.

1. Use medium-duty, top-loading classification drains in landscaped or foot-traffic

areas.
2.  Use heavy-duty, top-loading classification drains in vehicle-traffic service areas.
3. . Use extra-heavy-duty, top-loading classification drains in roads areas.

B. Embed drains in'4-inchminimum depth of concrete around bottom and sides.

C. Fasten grates to drains if indicated. .

D. Setdrain frames and covers with tops flush with pavement surface.

E. Aséemble trench sections‘with flanged joints.

F. Embed tren;':h sections in 4-inch minimum concrete around bottom and sides.

3>.5 MANHOLE INSTALLATION

A.  General: Install manholés, complete with appurtenances and accessories indicated.
Install precast concrete manhole sections acccyrding)to ASTM C 891.

C. For .maﬁho]es that occur in pavements, set iops of frames and covers flush with
finished surface. Set tops 2 inches above finished surface elsewhere, unless
otherwise indicated.

3.6~ CONCRETE DRAINAGE STRUCTURE INSTALLATION

A. General: Install drainage structures, complete with appurtenances and accessories
indicated.

B.  Install precast concrete drainage structure sections éccording to ASTM C 891.

C. Settops, frames, grates and c§vers to elevations indicated.

D. Fabricate inlet throats to shape and elevations indicated.

E. Seal and grout all opening around pipe penetrations watertight.

37 PVC DRAINAGE STRUCTURE INSTALLATION

A, Install manufactured, PVC drainage structureé, complete with appurtenances and
accessories indicated, according to manufacturer's written instructions and the
following: . .

1. Install PVC drainage structures according to ASTM D 2321 and ASTM F 1668.
STORM DRAINAGE SYSTEM - 334100-13
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2. Join piping to structure according to ASTM D 2321 and ASTM D 3034 for
elastomeric-seal joints or ASTM D 3034 for elastomeric gasket joints.
3.  Finished joint system shall meet the requirements of ASTM D 3212

B. Setframes, grates and covers to elevations indicated.

3.8 PIPE INLET AND OUTLET INSTALLATION

A.  Install outlets that spill onto grade, with flared end sections that match pipe, where
" indicated.

B.  Construct riprap of broken stone, as indicated.
C. install turf reinforcement mat as indicated and in accordance with manufacturer's
wriften instructions.
3.9 CONCRETE PLACEMENT

A.  Place cast-in-place concrete according to Sections 701, and 702 of the South Carolina
Department of Transportation Standard Specifications for nghway Construction for
measuring, mixing, transporting, and placing concrete.

3.10 CHANNEL DRAINAGE SYSTEM INSTALLATION
A.  Assemble and install components according to manufacturer's written instructions.

Install with top surfaces of components, except piping, flush with finished surface.

C. Assemble channel sections to form slope down toward drain outlets. Use sealants,
adhesives, fasteners, and other materials recommended by system manufacturer.

D. Embed channel sections and drainage specialties in 4 inch mmnmum concrete around
bottom and sides.

E. Fasten grates to channel sections if indicated.

311  IDENTIFICATION

A.  Materials and their installation are specified in Section titled "Earth Moving." Arrange
for installation of green warning tape directly over piping and at outside edge of
underground strucfures.

1. Use detectable warning tape over piping and over edges of underground
structures.

STORM DRAINAGE SYSTEM . 334100-14
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.:[".A.
Lol 3.12 FIELD QUALITY CONTROL
. A. Inspect interior of piping to determine whether line displacement or other damage has
occurred. Inspect after approx:mately 24 inches of backfill is in place, and again at
completion-of Project. :
1. Submit separate reports for each system inspection.
2.  Defects requiring correction include the following:
a.- Alignment: Less than full diameter of inside of pipe is visible between
structures. . :
b. Deflection: Flexible piping with deflection that prevents passage of ball or
cylinder of size not less than 95 percent of piping diameter.
B - C Crushed, broken, cracked, or otherwise damaged piping.
d. Infiltration: Water leakage into piping.
§ - e.. Exfiltration: Water leakage from or around piping.
3. Replace defective piping using new materials, and repeat inspections until
defects are within allowances specified.
4. Reinspect and repeat procedure until results are satisfactory.
B. Test new piping systems, and parts of existing systems that have been altered,
extended, or repaired, for leaks and defects. '
1. Do not enclose, cover, or put into service before inspection and approval.
2. Test completed piping systems according to authorities having jurisdiction.
3. Schedule tests and inspections by authorities having jurisdiction with at least 24
hours' advance notice,
4.  Submit separate report for each test. .
C. Leaksand loss in test pressure, if applicable, constitute defects that must be repaired.
: D. Replace leaking piping using new materials, and repeat testing until leakage is within
: allowances specnﬂed .
3.13 CLEANING
A.  Clean interior of piping of dirt and superfluous materials. Collect flushed materials in
sediment trapping devices: do not flush into downstream drainage systems or
receiving waterbodys.
END OF SECTION 33 4100

STORM DRAINAGE SYSTEM ' . 334100 -15
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1997 EDITION

AIA DOCUMENT

A101-1997

Standard Form of Agreement Between Owner and Contractor

where the basis of payment is a STIPULATED SUM

AGREEMENT made as of the 15th dayof December
intheyear 2009

(In words, indicate day, month and year)

BETWEEN the Owner:

(Name, address and other information)

The Lander Foundation

320 Stanley Avenue

Greenwood, SC 29649-2099
Telephone number: {(864) 388-8000

and the Contractor:
(Name, address and other information)

PC Construction of Greenwood, Inc.
108 Enterprise Court
Greenwood, SC 29649

The Project is:
{Name and location)

Lander RWS Complex Initiative Field Construction
State Project No. H21-NO19~MJ-A

501 Montague Avenue

Greenwood, SC 29649

The Architéct i