P.O. Box 52025
Phoenix, AZ 85072-2025

(602) 236-5900
Case 11-29

DATE: August 7, 2011

TO: MAG Specifications and Details Committee Members

FROM: Peter Kandaris, SRP Representative

RE: Revisions to Section 701 — Rock, Gravel and Sand

Purpose: Update standard identified by Outside ROW WG

Revisions: The purpose of the changes are to consolidate general aggregate material

requirements within Section 701, move specific material requirements to
appropriate material sections, remove archaic test methods or processes that are
not longer practiced by the industry, and replace subjective material
requirements with accepted test methods.

Major changes are summarized below:

(a) Describe coarse and fine aggregates using ASTM definitions and specifications.
Unless a test is general to all aggregates, move material-specific test requirement to
specific sections. Delete generic descriptions of materials that are vague and use
ASTM definitions standard in the industry.

(b) Change title to “Aggregate”.

(c) Move LA abrasion test requirements to specific sections (see attached diagram).

(d) Allow recycled materials upon approval of the Engineer.

(e) Sand requirement for asphalt concrete (sand equivalent) is already in Section 710.

(f) Move sand for concrete to Section 725 (see attached change to 725).

(g) Move sand for CLSM to Section 728 (see attached change to 728).

(h) Move sand for mortar & grout to Section 776 (see attached change to 776).

() Deleted plaster since it is not referenced as a material in other MAG sections or
details. The term “plaster” is incorrectly used in a number of details and one section.
These will be changed to “mortar” in Case 11-01 (miscellaneous items) this year.

(i) Delete quarry stone requirements. Section 701.4 primarily describes the Rock Drop

Test, but the test is not done nor is it safe. Keep the specific gravity requirement, but
change the minimum to 2.50 to be consistent with local materials and ADOT values.



(k) In addition to the changed sections already noted, other sections that refer to Section
701 to be maodified include (changes attached): 206, 220 (also part of Case 11-31),
325 (also part of Case 11-22), 333, 603, 604, 605, 620, 714, 715 (also part of Case
11-26), 716 (also part of Case 11-28) and 736.

() References to ASTM or AASHTO standards have been made more uniform.



SECTION 701 - REVISED 8-17-11
AGGREGATE
701.1 GENERAL:

Coarse and fine ag gregates are d efined in accordance A STM D -2487. Material property requirements for specific uses are
provided in applicable MAG sections.

701.2 COARSE AGGREGATE:

Rock and gravel shall be clean, hard, sound, durable, uniform in quality, and free of any detrimental quantity of soft, friable,
thin elongated, or laminated pieces, disintegrated material, organic matter, oil, alkali, or other deleterious substance. Aggregate
sources sh all in clude, b ut n ot b e li mited to a lluvial d eposits, te rrace a ggregates, q uarry stone, o r o ther suitable sources
including recycled products that meet all material test requirements as approved by the Engineer. Aggregate classification shall
be made by size as noted herein.

Apparent specific gravity shall be at least 2.6550, when tested in accordance with ASTM C-127.
701.2.1 Boulders: Particles of rock that will not pass a 12-inch square opening.
701.2.2 Cobbles: Particles of rock that will pass a 12-inch square opening, but are retained on a 3-inch square opening.

701.2.3 Coarse Gravel: Particles ofrock that will pass a 3 -inch U.S. standard sieve, but are retained on a 3 /4-inch U .S.
standard sieve.

7.01.2.4 Fine Gravel: Particles of rock that will pass a 3/4-inch U.S. standard sieve, but are retained on a No. 4 U.S. standard
sieve

701.3 FINE AGGREGATE (SAND):

Fine a ggregate (sand) shall be fine granular material produced by the crushing of rock or gravel or naturally produced by
disintegration of rock and shall be sufficiently free of organic material, mica, loam, clay, and other deleterious substances to be
thoroughly suitable for the purpose for which it is intended. Fine aggregates particles shall pass a No. 4 U.S. standard sieve, but
are retained on a No. 200 U.S. standard sieve.

701.4 SAMPLING-ANBFESHNG:

Samplings and-sieve-analysis-of aggregates shall be performed in accordance with ASTM D-75-and-ASTM-€136.



SECTION 701
AGGREGATE:

T01.1 GENERAL:
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analsiﬁiﬁ\shalbe performed 1n accordance with ASTM D-75/ and—Aes
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701.2 ERESHEPROCKANP-6RAYEE: COARSE AGGREGATE:

»Coarse and fine aggregates are defined in accordance ASTM D-2487. Material property requirements for specific uses are

Sampling moved  provided in applicable MAG sections.

to new 701.4.
Testing methods such as ASTM C136 are included with specific MAG sections.
SE, LL & PI as part of existing Section 701.3 are moved with the material requirements to the appropriate sections.

Aggregate sources shall include, but not be limited to alluvial deposits, terrace aggregates, quarry stone, or other suitable sources

Conree el T including recycled products that meet all material test requirements as approved by the Engineer. Aggregate classification shall be
-Reeleeﬂigﬁ'ﬁel shall be clean. hard. sound. durable. uniform in quality, and free of any detrimental quantity of soft. friable, thin made by size as noted herein.

elongated. or laminated pieces, disintegrated material. organic matter. o1l. alkali, or other deleterious substance.

11.2.1 Crushed Rock: Crushed rock shall consist of the product obtamed by crushing rock, stone. or gravel so that at legst->9

eight of aggregate retained on the No. 4 sieve for 3/4 inch or larger maximum sizes, and 50 percegisetained on the
izes less than 3/4 inch shall consist of particles which have at least one rougheam@ular surface produced
v with bars spaced 15 mches apart, clear opesser?” shall be crushed when producing

percent b
No. § sieve for max
by crushing. All materzal that willPressa gn
from the Contracting Agency's source.

The gradation of crushed rock shall comply with ASTM-P-T48.

701.2.2 Gravel: Matenial designated herem as gravel shall be composed entirely of particle are either fully or partially

rounded and water-weer Crushed rock obtained by crushing rock which exceeds ASTM D-448 maximmiiiTesadation sizes may

be combinedprovided it 1s uniformly distributed throughout and blended with the gravel. The quality and gradation reqiiresnents
il be as stated 1n this specification.

701.3 A&5&REFSAFF— FINE AGGREGATE (SAND):
Fine a%%re%ite (sand) ) ) o .
Samd shall be fine granular matenial produced by the crushing of rock or gravel or naturally produced by disintegration of rock

and shall be sufficiently free of organic material. mica. loam, clay. and other deleterious substances to be thoroughly suitable for
the purpose for which 1t 1s intended.

Moved from 701.4.2 Apparent specific gravity shall be at least*2:65 2.50 when tested in accordance with ASTM C-127.

Delete: Requirements already in most MAG Sections. Add to 725.3 and 728.2. Grading type is dependent on material size and cannot be pre-defined
for all aggregates. It is up to the testing group to determine the appropriate grading.

Delete: Gradation requirements are non-standard or contradict specific sections. Use fractured face count (ARIZ 212) for specific materials to
define angularity in specific sections. ASTM D448 is eliminated since specific gradation limits are defined by materials in specific sections.
Grizzly bars are rarely checked. Source is now defined in 701.2. Gravel definition is subjective and does not include specific test requirements.
Replace with the following definitions of various coarse aggregate types:

< 701.2.1 Boulders: Particles of rock that will not pass a 12-inch square opening.
701.2.2 Cobbles: Particles of rock that will pass a 12-inch square opening, but are retained on a 3-inch square opening.

701.2.3 Coarse Gravel: Particles of rock that will pass a 3-inch U.S. standard sieve, but are retained on a 3/4-inch U.S. standard
sieve.

7.01.2.4 Fine Gravel: Particles of rock that will pass a 3/4-inch U.S. standard sieve, but are retained on a No. 4 U.S. standard
sieve.

» Fine aggregates particles shall pass a No. 4 U.S. standard sieve, but are retained on a No. 200 U.S. standard sieve.

) .1 Sand for Asphalt Concrete Pavement: Sand for asphalt concrete pavement shall comply with AASHTO M-29 excE
that gratheg requirements shall be deleted and have a nummum sand equivalent of not less than 50 and shall be non_pddStic when
tested in accofthagee with AASHTO T-89 and T-90.

701.3.2 Sand for Mortar
deleterious substances.

ad_Plaster: It shall be thoroughly and uniformly washed and shattbe entirely free from oil and

The average value of sand equivalent determinethag 3 successive samplessifall not be less than 70. No mdividual sample shall

have a sand equivalent less than 65.

The size and grading of sand to be used m mortar, be such as to conform with the requirements specified as

follows:

ASTM C-35

Aooregate for Portland Cement Concrete: Coarse and fine aggregate shall conform to the applicable 1&
TM C-33.

701-1

Already in Section 710

Mortar moved to Section 776

Plaster has been deleted as it is not used in other MAG sections or details. The term “plaster” is used in Details 421 & 422 and Section 625.3.1, but
the product described is actually a mortar for sewer manholes. The word is also shown on Details 501-1 & 501.2 on the outside of headwalls, but no
material spec is given. The material is “plastered” on, but it is really a mortar. Word changes to these details and the section will be included in
Case 11-01 as miscellaneous changes.

Moved to Section 725

Revised 2010



Case 11-29 (8/17/11 rev)
SECTION 701

Ceagse aggreg:atc grading requirements shall conform to the approprate rock size designation 1n the Grading chuclremen
Trezegate Table. Fine aggregate grading requirements shall conform to the Fine Aggregate Grading secgios

Moved to Section 725

The average value of 3 suc@essiye sand equivalent samples shall not be less than 70 when tested-nfaccordance with AASHTO

T-176. No mdividual sample shall Bavea sand equivalent less than 65.

a5 prescribed in ASTM C-131, Grading A, shall notexceed
80 revolutions.

The loss by abrasion 1n the Los Angeles abrasion machinesde
10 percent. by weight, after 100 revolutions nor 40 perce

701.3.4 Aggregate for Masonry Grg
conform to ASTM C-404.

he s1ze and grading of the fine or coars€rsgregate to be vsed 1n masonry grout shall  Moved to Section 776

ecate for Controlled Low Strength Material: Coarse aggregate shall conform to ASTM C-33 Frwdi
e size and gradation of fine aggregates (sand) shall conform to ASTM C-33.

Moved to Section 728

TIIQUARRY STONE:

701.4.1 General: Quatrystone shall be angular. sound. durable. hard. resistant to abrasion: free from lapusafions. weak cleavages.
and undesirable weathering, leavheng. exfoliation tendencies, and slaking: and of such chargcterthat it will not disintegrate from
the action of air, water. or the condifiois~a be met 1 handling and placing. StoseShall be clean and free from deleterious
impurities, including alkali. earth. clay. refuse. airdagdherent coatings, Swuifable tests and/or service records will be used to
determine the acceptability of the stone. Tests to which TegnateTial may be subjected include petrographic analysis. X-ray
diffraction, specific gravity, absorption. abrasion, rocle-dfop. soundiess_wetting and drying, and such other tests as may be
considered necessary to demonstrate to the Engmi€er that the materials are acceptable for use in the work. In connection therewith.
the Contractor shall notify the Engine®T 1n writing at least 60 days prior to use of the uitended sources of quarry stone.

Delete: The main test required for quarry stone, the Rock Drop Test, is obsolete and is probably dangerous. The remaining tests are worded as
suggestions (no required compliance). Most of the introductory language is repeated from Section 701.2. Sufficient new language has been added
to Section 701.2 to provide engineer overview. Specific gravity requirements moved to 701.2.

701.4 SAMPLING:

Sampling of aggregates shall be performed in accordance with ASTM D-75.

701.4.2 Tesf ggriTements: Quarry stone shall meet the following requirements except as may be otherise provided on the
plans aadm the special provisions:

(A) Apparent specific gravity: 2.65 minimum. » Moved to 701.2.  Note: Value reduced to 2.50 to better match local material properties. ADOT allows a minimum bulk specific gravity of 2.35,
which is equivalent to a specific gravity of 2.45.
B) Breakdown:
Rock Usqp breakdown: 5 percent maximum
Abraston breakddwq at 1000 revolutions: 40 percent maxmmuy » This requirement is used for testing riprap. Moved to 703.
Breakdown after 10 cycless{ wetting and drying: 3 percent geimum
Solubility in water, breakdown, or sofieping: Mdne

701.4.3 Test Methods: Unless otherwise specifiedNg the special proviss6ns or indicated on the plans, test methods for quarry
stone shall be as follows:

(A) Apparent specific gravity per ASTM C-127.

(B) Abrasion characteristics to be determinegddsy either Rock Drop Test or Deg Angeles Rattler, ASTM C-131. as required on
the plans or the special provisions.

(1) Standard Rock Drog ®€st. Tests shall be made on groups of 5 accurately weighed Sisgs of rocks: No. 1, ranging from
75 to 100 Ibs.; No. 2400 to 125 Ibs.: No. 3, 125 to 150 lbs.; No. 4, 150 to 175 lbs.; No. 5, 170 225 lbs.

Each rock of the4 sizes shall be dropped 3 times on the group of the other 4. in an enclosure, from successiviNagights of 10, 15,
and 18 fegtrThe enclosure shall have a flexible medium weight galvamzed iron floor or equivalent, set on a sohiNgundation.

@fder of dropping shallbe Nos. 3, 2.4, 1. 5. All rock passing a 3 inch square mesh screen after test shall be weighed and recoribed

Revised 2010 701-2



SECTION 701

ercentage of the total initial weight of the 5 rocks.

(2) Los Asugeles abrasion machine, per ASTM C-131. Grading B.

(C) Wetting and drying T ne shall be crushed, screened. and 1000 or 1500 grams of th mch to 3/8 mch fraction taken

for the test.

room temperature, after which the sample shall be
ed to room temperature. This would complete one cycle.

The crushed and graded stone shall be submerge
drained and oven-dried at 140°F. When dry, the sample

0. 4 steve and shall be computed as follows:

The percent loss shall be determuned by screening#h€ tested sample o

t of Materials Passing No. 4 Sie
Total Weight of Sample

erated water breakdown and solubility test. Air-dry samples of representative stone weighing approxuy 711b. each

be immersed for 8 hours at 140°F _ in distilled water, local tap water. or 3.5 percent sodium chloride solution.

(D)

End of Section

T01-3

Case 11-29 (8/17/11 rev)



SECTION 725 -REVISED 8/17/11

manufacturer. The type of cementitious material, and the weight contained in each sack shall be plainly marked
thereon.

Cementitious materials shall be stored in such manner as to permit ready access for the purpose of inspection and
identification, and so as to be suitably protected against damage by contamination or moisture. Should any lot of
bulk cementitious material be delivered to the site show evidence of contamination, the Engineer may require that
such lot be removed from the site.

725.2.1 Supplementary Cementitious M aterials (Pozzolans): Supplementary Cementitious Materials to be used
in concrete or furnished under this specification shall conform to the appropriate ASTM requirements as follows:

Fly ash or natural pozzolan ASTM C-618 and C-311
Silica Fume ASTM C-1240

Up to 25 percent by weight of the Table 725-1 minimum cementitious materials requirements may be an approved
fly ash or natural pozzolan. Additional pozzolanic material in excess of the minimum Table 725-1 requirements may
be incorporated into a concrete mix design to achieve enhancedperformance, upon approval of the Engineer.

The Contractor shall obtain and deliver to the Engineer a certification of compliance signed by the pozzolan supplier
identifying the pozzolanic material and stating the pozzolan delivered to the'batching site complies with the
appropriate specifications. The cost of furnishing tested pozzolan shall be considered as included in the contract bid
price and no additional allowance will be made therefore.

Pozzolanic materials shall be handled and stored in the same manner as other cementitious materials. When facilities
for handling a bulk pozzolan are not available, the pozzolan shall be delivered in original unopened sacks bearing
the name and brand of the supplier, the type and source of the pozzolan, and the weight contained in each sack
plainly marked thereon.

(Note: transferred from Section 701.3.3 with modifications)

725.3 AGGREGATES:

Coarse and fine aggregate shall conform to the applicable requirements of ASTM C-33.

Coarse aggregate grading requirements shall conform to the appropriate rock size designation in the Grading
Requirements for.Coarse Aqggregate, —Table 2. Fine aggregate grading requirements shall conform to the Fine
Aqggregate Grading section.

The average value of 3 successive sand equivalent samples shall not be less than 70 when tested in accordance with
AASHTO-T-176 ASTM D-2419. No individual sample shall have a sand equivalent less than 65.

The loss by abrasion in the Los Angeles Aabrasion Mmachine, determined as prescribed in ASTM C-131, - Grading
Arshall not exceed.10 percent, by weight, after 100 revolutions nor 40 percent after 500 revolutions.

te-the-requirementspreseribedin-Seetion—+01-3-3- Prior to the delivery of the aggregates and whenever required
during concrete production, the Contractor shall make stockpiles available to the Engineer for testing. All required
samples shall be furnished at the expense of the Contractor, and the cost of sampling and testing shall be at the
expense of the Contracting Agency.

7254 WATER:

The water used for mixing concrete shall be potable or shall meet the requirements of ASTM C-1602, when tested
by a qualified independent testing laboratory.

725.5 ADMIXTURESAND ADDITIVES:



SECTION 728 — REVISED 7/20/11
CONTROLLED LOW STRENGTH MATERIAL
728.1 GENERAL:

Controlled Low Strength Material (CLSM) is a mixture of cementitious materials,
aggregates, admixtures\additives, and water that, as the cementitious materials hydrate,
forms a soil replacement. CLSM is a self-compacting, flowable, cementitious material
primarily used as a backfill, structural fill, or a replacement for compacted fill or
unsuitable native material. Placement and usage of each type of CLSM is described in
Section 604,

728.2 MATERIALS: (Note: transferred from Section 701.3.5 without change)

Cementitious materials shall conform to Section 725.2.
Coarse aggregate shall conform to ASTM C-33 qradind size No. 57. The size and

gradation of fine aggregates (sand) shall conform to ASTM C-33.
Water shall conform to Section 725 .4.

728.3 PROPORTIONING OF MIXTURES AND PRODUCTION TOLERANCES:

Proportioning of the mixture shall comply with Section 725.6 and Table 728-1. The
CLSM shall have consistency, workability, plasticity, and flow characteristics such that
the material when placed is self-compacting. A minimum of 40% coarse aggregate shall
be used. A mix design shall be submitted for the Engineer's approval prior to the
excavation for which the material is intended for use. Sampling shall be in accordance
with ASTM D-5971. The flow consistency shall be tested in accordance with ASTM
D-6103.  Unit weight (when applicable) shall be obtained by ASTM D-6023.
Compressive strength shall be tested in accordance with ASTM D-4832.

TABLE 728-1

CONTROLLED LOW STRENGTH
MATERIAL REQUIREMENTS

Portland Cement
Content, Flow,
Sack/cu yd inches
1/2 Sack 9+2
1 Sack 9+2
1 1/2 Sack 912

Note for Table 728-1:

1) CLSM mixes meeting the table requirements will not generally be placeable by
means of a concrete pump or may not provide the needed workability for certain
conditions. When pumpable mixes or increased workability are required, the
addition of fly ash or a natural pozzolan in excess of the required Portland



SECTION 776 - REVISED 8/17/11

TABLE 776-4
GROUT FOR REINFORCED MASONRY PROPORTIONS BY VOLUME FOR FIELD BATCHING
Fine Coarse
Type Fg)errﬂzrqs Aggregate Aggregate
(ASTM C-404) (ASTM C-404)
Fine Grout 1 21/4t03 0
Coarse Grout 1 21/2 1to2

776.2 PORTLAND CEMENT:

The cement used shall conform with Section 725. For volumetric proportioning an unopened sack of cement
weighing 94 pounds shall be considered as having a 1 cubic foot volume,

In proportioning the cement, it shall be measured loose, without shaking or compacting, in.measuring devices of
known capacity.

776.3 AGGREGATE: (Note: Transferred from Sections 701.3.2 and 701.3.4 with modifications)

TFhe All aggregate Hsed—shau-eenﬁernqw{h%eeuen—lgl—n shall be approved by the Eng| neer pnor to be| ng ut| I|zed
on the job. Any A ' !

Fine aggregate (sand) to be used in mortar shall be thoroughly and uniformly. washed and shall be entirely free from
oil and deleterious substances. The size and grading of fine aggregate shall conform to the applicable requirements
of ASTM C-144.

Fine or coarse aggregate to beased in masonry grout shall4e thoroughly and uniformly washed and shall be entirely
free from oil and deleterious substances. The size and grading of fine or coarse aggregate shall conform to the
applicable requirements of ASTM C-404.

The average value of sand equivalent determined on 3 successive samples shall not be less than 70 when tested in
accordance with ASTM D-2419.. Nodndividual sasmpléshall have a sand equivalent |ess than 65.

In proportioning the aggregate, it shall be measured damp, loose without shaking or compacting, in measuring
devicesof known capacity.

776.4 MASONRY CEMENT:

Masonry cement used shall conform to ASTM C-91 with the exception that the average compressive strength shall
not be less than 2500 psi at 28 days.

776.5 HYDRATED LIME:

Hydrated lime used shall conform to ASTM C-207, Type S.
776.6 WATER:

The water used shall conform to section 725.

776.7 ADMIXTURES:

Admixtures, unless prescribed in the specia provisions, will not be used without prior approval of the Engineer.



SECTION 2046
STRUCTURE EXCAVATION AND BACKFILL
106.1 DESCRIPTION:

Structure excavation shall consist of the removal of material for the construction of foundations for bridges. manholes. retaining
walls, box culverts. head walls for culverts, and other structures, and other excavation designated on the plans or in these
specifications or 1n the special provisions as structure excavation.

Structure backfill shall consist of furnishing matenial. if necessary, and placing and compacting backfill material around structures
to the lines designated on the plans or specified or directed by the Engineer.

Structure excavation and structure backfill shall include the furmishing of all materials and equipment and the providing of other
facilities which may be necessary to perform the excavations and place and compact the backfill. and the subsequent removal of
these facilities, except where they are required or permitted by the plans. special provisions or Engineer to remain in place.

2060.2 FOUNDATION MATERIAL TREATMENT:

When footing concrete or masonry is to rest upon rock. the rock shall be fully uncovered and the surface thereof shall be removed
to a depth sufficient to expose sound rock. The rock shall be roughly leveled off or cut to approximate horizontal and vertical
steps, and shall be roughened. Seams 1n the rock shall be grouted under pressure or treated as the Engineer may direct and the cost
thereof will be paid for as extra work.

When no piles are used and footing concrete or masonry is to rest on an excavated surface other than rock, care shall be taken not
to disturb the bottom of the excavation and final removal of the foundation material to grade shall not be made until just before
the concrete or masonry is placed. Excavation below grade shall be replaced with the same class of concrete specified for the
structure or with 1 %4 sack controlled low strength material as specified in Section 728 When the replacement matenial 1s structural
concrete, the material shall be placed at the same time as the structure material. Placement of controlled low strength material shall
be per Section 604 which will require a time lag between placement of the material and the structural concrete. The placement
of the additional material shall be at no cost to the Agency except when over-excavation 1s directed by the Engineer.

The excavation for structures shall be completed to the bottom of the footmgs before any piles are draven therein. and excess
material remaining in the excavation after pile driving shall be removed to the elevation of the hottom of the footings.

When piles are used and ground displacement results from pile driving operations, the Contractor shall at hus expense excavate
or backfill the footing area to the grade of the bottom of the footing as shown on the plans with structure backfill material

200.3 INSPECTION:

When any structure excavation 1s completed. the Contractor shall notify the Engineer who will make an mspection of the
excavation. No concrete or masonry shall be placed until the excavation has been approved by the Engineer.

206.4 STRUCTURE BACKFILL:

206.4.1 Preparation for Structure Backfill: Prior to the placement of structure backfill. the Contractor shall remove all loose.
unstable materials from the sides of the structure excavation that may constitute a safety concern or impact proposed backfill
operations. The Contractor shall then compact the bottom of the remaining open structure excavation to a uniform density of not
less than 95 percent maximum dry density. With the approval of the compaction of the bottom of the open structure excavation
by the Engineer, the Contractor may start the placement of the Structure Backfill.

206.4.2 Structure Backfill for Earth Retaining Structures: StructureBackfill to be placed against concrete structures designed

to retain earth loads. such as bridge abutment backwalls and wingwalls. box culvert outside walls and wingwalls, and retaining
walls:

(A) Shall conform to the material regtremrenteef-Seettomr—76+—=2—EmshredFeel. and the gradation requirements for Select
Material. Type A or B in Table 702-1 unless otherwise approved by the Engineer.

(B) Shall not be placed until the concrete has reached its full design strength.

(C) Shall be placed in layers not more than 8 inches in depth before compaction. when compacted by pneumatic or mechanical
tamping devices.

206-1 Eevised 2008



SECTION 220 — REVISION 8-3-11

RIPRAP CONSTRUCTION
220.1 DESCRIPTION:
Riprap construction shall consist of furnishing and placing stone, with or without grout, and
underlain with filter material of granular filter blankets or erosion control geosynthetic fabric. The
depth and type of riprap shall be as shown on the plans or in the special provisions.
220.2 MATERIALS

Riprap shall conform to the requirements of Section 703.

Erosion control geosynthetic fabric shall conform to the requirements of Table 796-3 in Section
796.

Waste or sacked concrete shall not be permitted for use as riprap.

The Contractor, at no additional cost, shall provide mechanical equipment, a sorting site, and
labor needed to assist in checking riprap gradation.

Granular filter blankets shall consist of processed natural material conforming to the
requirements of Section 70123, with the gradation and thicknesses as specified on the plans or
in the special provisions.

220.3 PREPARATION.OF GROUND SURFACES

The bed for placement of riprap shall be shaped and trimmed to provide even surfaces.

220.4 PLACEMENT OF EROSION CONTROL GEOSYNTHETIC FABRIC:

Fabric shall be placed at the locations shown on the project plans. The Contractor shall provide
a surface free of obstructions, depressions, debris, and soft yielding surfaces prior to the
placement of fabric. The fabric shall be loosely laid (not in a stretched condition), aligned and
placed with no fold over wrinkles.

The fabric shall be placed to provide a minimum 24-inch of overlap for each joint. On horizontal
joints, the uphill fabric shall overlap the downhill fabric. On vertical joints, the upstream fabric

shall overlap the downstream fabric.

Bedding material shall be placed uniformly on the fabric to the depth specified on the plans and
shall be free of mounds, dips, and windrows. Bedding material shall not be compacted.

220.5 RIPRAP PLACEMENT:

220-1
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SECTION 220 — REVISION 8-3-11

Riprap shall be carefully placed on filter material consisting of a granular filter blanket or the
bedding material on erosion control geosynthetic fabric. Placement shall not damage the
underlying filter blanket or geosynthetic fabric. If the Engineer determines that the placement of
stone has damaged or displaced the filter material to the extent that it cannot function as
intended, the Contractor, at his expense, shall remove the placed riprap stone and properly
correct the damage to, and/or the displacement of, the filter material. Such correction may
include the removal of the filter material, re-grading the affected area, and subsequent
replacement of the filter material and riprap stone as required by the Engineer.

Riprap shall be placed in a manner which will produce a dense; reasonably well-graded mass
without segregation and with a minimum amount of voids. The larger stone shall be evenly
distributed through the riprap mass. The individual placement of larger riprap stones may be
required to obtain a uniform distribution of stone size. The riprap placement shall be
supplemented by such hand methods as are required to obtain a uniform finished surface.
Allowable tolerance from the slope lines and grades shown for the finished riprap surfaces shall
not exceed a distance equal to 1/3 of the nominal Ds, size above or below the design surfaces.
The final surface elevations shall be lower than any adjacentapron or pipe invert elevations and
shall not obstruct the operation of adjacent structures. The flow line within riprap shall provide
positive drainage with minimal ponding: Individual stones shall depress below the finished
grades no lower than a distance equal to 1/2 of the nominal Dsg size. Special care shall be
exercised in placing riprap within 3 feet of structures to avoid damage to such structures.

220.6 GROUTED RIPRAP:

Place riprap as specified in Section 220.5, excluding the use of filter material-then-greutand
secure in place with portland cement mertar grout meeting the requirements of Table 220-1.
Place grout to the depth as shown on the plan but in no case less than 70 percent of the depth
of riprap. Consolidate grout into place with suitable spades, trowels or other approved means to
provide a dense stone and mortar layer with all voids and interstices filled. After grout has been
placed, the rocks shall be thoroughly brushed so that their top surfaces are exposed. If required,
use water pressure to clean stone faces after the mortar has achieved sufficient strength. The
outerrocks shall project 1/3 to 1/4 their diameter above the grouted surface.

Table220-1 Grout for RipRap

Minimum
Cementitious Maximum Air
Material (IbS) W/CM Ratio Slump (in) Content (%)
850 0.60 9+/-2 0%-8%

e—The portland
eemenfe cementltlous materlals shall meet the requwements Iee—'l’—ype—u—as—speemed—m of Section

725.2. Up to 25 percent by weight of the Table 220-1 minimum cementitious materials
requirements may be an approved fly ash or natural pozzolan. The aggregates shall meet the
applicable requirements of ASTM C-33, #8 (3/8") coarse aggreqgate grading and fine aggregate
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SECTION 220 — REVISION 8-3-11

(sand) grading. All Ready Mixed Grout volume calculations shall be based on "absolute volume"
with the total volume per cubic yard equal to 27 cubic feet. Coarse aggregate volume shall be a

maX|mum of 35% of the total aggregates volume —shall—be—Z—p&rts—sandﬁnd—l—paFPgmvel

selshall be-as-specified
m%eeﬂen—?@% AII mixing shaII be in accordance Wlth the appllcable requirements of Section

7125.7.

The amount of water-slump shall be the minimum amount needed saeh-as to permit gravity flow

into the interstices with limited spading and brooming. The consistency of the grout shall be as
approved by the Engineer.

220.7 MEASUREMENT:

The completed, in place riprap construction within the limits of the dimensions shown on the
plans shall be measured. Measurement will be in cubic yards rounded to the nearest cubic
yard.

No separate measurement will be made for erosion control geosynthetic fabric, bedding
material, or grout.

220.8 PAYMENT:

Payment for riprap will be made for the accepted.complete in-place riprap construction at the
contract unit price. Riprap construction shall include excavation, ground surface preparation,
erosion-control geosynthetic fabric (if used for the project), bedding material, riprap stone, grout
(if used for the project) and backfilling.

Payment for riprap shall be full compensation for furnishing all material, labor and equipment for
riprap construction.
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SECTION 333
FOG SEAL COATS
333.1 DESCRIPTION:

Fog seal coats on bituminous paved surfaces shall consist of the application of emulsified asphalt and a sand blotter when
necessary.

333.2 TIME OF APPLICATION AND WEATHER CONDITIONS:
Fog seal coats on new pavements shall be applied within 24 hours. This time restriction may be extended by the Engineer.

Emulsified asphalt shall not be applied when the surface is wet or when there is a threat of rain. The ambient temperature shall
be at least 50 degrees F. and rising and the application shall cease when the temperature is 55 degrees F. and falling.

333.3 MATERIALS:

333.3.1 Emulsified Asphalt: Unless otherwise specified in the special provisions, emulsified asphalt may be a grade SS-1h.
CSS-1h. or CQSH. as specified in Section 713. The emulsified asphalt shall be diluted in proportions of 50% water and 50%
emulsified asphalt.

701.3
333.3.2 Sand Blotter: The sand shall be as specified in Section #84-and shall be graded in accordance with Table 333-1.

TABLE 333-1
SAND BLOTTER GRADATION
Percentage Passing
Sieve Size (by weight)
3/8 inch 100%
No. 4 90-100%
No. 200 0-12%

333.4 TESTS, TEST REPORTS AND CERTIFICATIONS:

Asphalt emulsion shall meet requirements of Section 713.

Test reports and certifications shall be as specified in Section 711.

333.5 PREPARATION OF SURFACES:

Immediately before applying the emulsion. the area to be surfaced shall be cleaned of dirt and loose material by means of power
brooms. or pick-up brooms supplemented by hand brooms if necessary. The fog seal shall not be applied until an inspection of
the surfaces has been made by the Engineer and he has determined that the surfaces are suitable.

333.6 APPLICATION OF ASPHALT EMULSION:

The diluted material shall be well mixed before application. It shall be applied by a distributor truck equipped with fog nozzles

at the approximate rate of 0.10 gallon per square yard. The exact rate shall be as directed by the Engineer. The distributor truck
shall be as specified in Section 330.



SECTION 603

For large-diameter pipe installations where the backfill material is other than coarse aggregate. consolidation shall be by
mechanical means. Water consolidation may be used as a compaction method for the backfill material only when prior written
approval to do so is provided by the Engineer. tested in accordance with ARIZ 212

701.2

603.4.6 Specifications for Material: Coarse aggregate shall consist of crushed rock as defined in SectionZ64 with 100 percent
of the specified size of aggregate having one fractured face. and having the gradation complying with ASTM D-448, Table 1. Size
Numbers 6. 67. 68. 7. 78. or 8 as recommended by the Engineer. The gradation size number to be furnished shall be shown on
the plans or in the project specifications.

603.4.7 Rights-of-Way Belonging to Others: Rights-of-way belonging to others shall comply with Subsection 601.4.7.
603.4.8 Test Holes: Test holes shall comply with Subsection 601.4.8.

603.4.9 Foundation and Bedding for Electronic, Telephonic, Telegraphic, Electric, Qil and Gas Lines: Foundation and
bedding for electronic. telephonic. telegraphic. electric. oil and gas lines shall comply with Subsection 601.4.9.

603.5 PREPARING AND INSTALLING HDPE PIPE:

603.5.1 Storage and Handling: Pipe shall be stored and handled in such a way to minimize out-of-roundness. Pipe shall be
stored in shaded areas to minimize adverse effects of thermal. and ultraviolet exposure.

Pipe that is out-of-round in excess of 3% of the nominal pipe diameter as specified in Section 738. shall not be installed and shall
be removed if installed.

603.5.2 Strutting: Strutting of Profile HDPE pipe per Section 738 will be required when the diameter is 42 inches or larger. For
Profile HDPE pipe with diameters smaller than 42 inches. strutting may be required at the discretion of the Engineer. Strutting
of Corrugated HDPE pipe per Section 738 is not required.

Strutting consists of placing wood struts. whose length is typically 3% longer than the nominal pipe diameter. inside the pipe. A
minimum of three (3) sets of struts are placed in each pipe length. oriented vertically. spaced equally throughout the length of pipe
and set so as not to interfere with the jointing of the pipe. The struts shall be kept in place until the bedding material is placed and
compacted around the pipe. The struts must be removed before any backfill or bedding is placed above the pipe. The procedure
of strutting the pipe shall not damage the pipe in any way. If the pipe is out of round. the struts will be placed in the long direction
of the out-of-round. If the strut cannot be held in place by the pipe. the pipe will be removed from the job site per Subsection
738.9.

603.5.3 Orienting: Ifthe pipe is out-of-round. the pipe should be oriented so that the long axis is placed vertically when installed
in the trench. When struts are used. the struts shall be oriented vertically when pipe is installed in the trench.

603.5.4 Installing Pipe: HDPE pipe and fittings shall be installed in accordance with ASTM D-2321 or manufacturer’s
recommendation. HDPE pipe shall be handled so as not to damage the pipe. Hoisting shall be accomplished with cloth belt slings
or ropes. The pipe shall be protected by wood blocking when jointing is accomplished by pipe jacking. back hoe bucket. come-
along. or cable pipe puller.

603.6 PAVEMENT REPLACEMENT AND SURFACE RESTORATION:

Pavement replacement and surface restoration shall comply with Subsection 601.5.

603.7 PAYMENT:

No pay item will be included in the proposal. nor direct payment made for trench excavation. backfilling. compaction. or

placement of temporary pavement. The cost of these features of work shall be included in the unit price per bid per linear foot
for furnishing and laying pipe.

End of Section
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SECTION 604

604.4 PROTECTION:

When CLSM is placed within the traveled way or otherwise to be coverad by paving or embankment materials. the material shall
achieve a penetration resistance of 3 inches (indentation diameter) or less with 5 drops at a drop distance of 5 inches prior to
covering and opening to traffic or the installation of the surface be delayed for 12 hours. which ever occurs first. Penetration
resistance shall be as measured by ASTM Test Method D-6024. **Standard Test Method for Ball Drop on Controlled Low Strength
Material to Determine Suitability for Load Application.”

When CLSM is placed m foundation excavations. the material shall be protected from foundation loading and placement of
foundation concrete prior to having reached initial set per ASTM C-403, or allowed to set in place for 24 hours. whichever occurs
first.

Where the Engineer has identified soils as being moisture sensitive, a drainage notch or drain wick shall be placed longitudinally
along the centerline of the trench or CLSM placement. The notch or wick shall be constructed within the first hour following
placement. Drainage water shall be collected and removed at the end of notch or wick.

604.5 ACCEPTANCE:
CLSM shall be considered deficient and may be rejected at the discretion of the Engineer if;

(A) The CLSM is outside of the limits specified in Table 728-1 and/or

728.2
(B) The aggregate gradation is outside the limits specified in Section 74+=-5

Rejected material not placed shall be immediately removed from the job site. Rejected material placed shall be removed and
replaced with acceptable material. Removing and disposing of the rejected material shall be at no additional cost to the
Contracting Agency.

604.6 PAYMENT:

No pay item will be included in the proposal nor direct payment made for CLSM. The cost for placing the material shall be
included in the unit price bid for the specific work function (laying pipe. placing structure foundation. construction retaining
wall. etc.).

End of Section
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SECTION 605

SUBDRAINAGE
605.1 DESCRIPTION:

The subdrainage system shall be constructed in accordance with the notes and details shown on the plans and the applicable
provisions of these specifications except as modified in the special provisions.

605.2 CONCRETE:

All concrete placed in drainage structures. subdrain outlets. pipe collars. and similar features of the subdrainage system shall
conform to the applicable provisions of Section 725.

605.3 SUBDRAINAGE PIPE:

Subdrainage pipe. both perforated and non-perforated. shall be either bell and spigot concrete. bell and spigot vitrified clay.
corrugated metal pipe. or asbestos-cement pipe as shown on the plans or specified in the special provisions. However, if the
particular kind of pipe is not shown on the plans nor specified in the special provisions. subdrainage pipe shall be concrete pipe
of at least standard strength quality and shall conforin to the requirements of Section 736. Vitrified clay pipe shall conform to the
requirements of Section 743. Asbestos-cement pipe shall conform to the requirements of Section 737. Corrugated metal pipe shall
conform to the requirements of Section 760.

605.3.1 Pipe Joints: Unless the pipe joints are of a self-aligning type. have the bottom half of the bell joint filled with mortar
to securely hold the pipe in alignment and to bring the inner surface of abutting pipes flush and even. Where a tight joint for non-
perforated pipe is required. the bell joint shall be completely filled with mortar.

Asbestos-cement pipe joints shall be made with couplings in accordance with the recommendations of the pipe manufacturer.

605.4 SUBDRAINAGE MANHOLES:

Subdrainage manholes. including inlets. outlets, flap gates. gate boxes. and drop steps. shall comply with the requirements of the
plans and the special provisions.

605.5 FILTER MATERIALS:

The filter materials shall be placed within the limits shown on the plans. The compositions of the filter materials shall each
conform to one of the grading requirements in Table 605-1: the particular requirement to be used will be specified in the special
provision.

725.3
The materials used shall conform to requirements for concrete aggregates in Section #84: however. the requirements for grading,
and reactivity. as stated therein. shall not apply. The minimum bulk specific gravity shall be 2.50. by ASTM C-127.

TABLE 605-1
FILTER MATERTAL GRADING - % PASSING
Screen TYPE
Siev(:'rSize F1 F2 F3
3/4” 100 100
3/8" 100 80 - 100 70 -100
No. 4 90 - 100 60 - 85 45-175
No. 8 75-90 45-70 30-60
No. 16 55-80 30-55 20-45
No. 30 30-60 15-40 10-30
No. 50 10-40 5-20 0-15
No. 100 0-15 0-10 0-5
No. 200 0-5 0-5
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SECTION 620
CAST-IN-PLACE CONCRETE PIPE
620.1 GENERAL:

This specification covers cast-in-place non-reinforced concrete pipe intended for use as storm sewers or irrigation lines. The
abbreviated title is CIPP. CIPP is conduit made of portland cement concrete cast monolithically in a properly prepared trench.
using equipment specifically designed for this purpose. The type of equipment to be used by the Contractor must be approved by
the Engineer and the Contractor may be required to furnish evidence of the successful use of this equipment on prior work. CIPP
will be placed only:

(A) By experienced operators. The Engineer will be the sole judge as to experience level.

(B) In the presence of the Engineer.

(C) In ground capable of standing unsupported from the bottom of the trench to the top of the pipe without sloughing.
(D) In fill when it can be demonstrated to the satisfaction of the Engineer that the fill will adequately support the pipe.
620.2 MATERIALS:

620.2.1 Cement shall be ASTM C-150. Type II. low alkali as per Section 725.

725.3
620.2.2 Sand aggregate used for concrete and mortar shall conform to Section 784, Maximum size of the aggregate shall not be
greater than /& of the minimum wall thickness up to and including a wall thickness of 4 ¥: inches. The maximum aggregate size
1s 1 ¥ inches.

620.2.3 Water used for concrete and for curing the pipe shall be as per Section 725.

620.2.4 Concrete shall be Class A in accordance with Section 725. Slump shall be the minimum required for satisfactory
placement of the concrete by the equipment used by the Contractor. The slump shall not exceed 3 inches.

620.2.5 Bonding mortar shall consist of two (2) or more parts of cement to three (3) parts of sand by volume.
620.3 CONSTRUCTION METHODS:

620.3.1 Excavation: The trench will be neatly excavated with vertical sides and semi-circular bottom. The trench shall be shaped
to form the bottom outside of the pipe on the alignment and to the grades specified in the plans. Departure from and return to
established grade shall not exceed 1 inch per 10 linear feet with a maximum allowable departure of 1 %2 inches. Departure from
and return to specified alignment shall not exceed 2 inches per 10 linear feet with a maximum allowable alignment departure of
4 inches. The bottom of the trench. hereinafter known as the trench form. will be shaped to provide full. firm. and uniform support
by undisturbed earth or compacted fill for at least the bottom 210 degrees of the pipe. Density of the fill shall be at least five
percent (5%) greater than the natural inplace soil. but in no case less than 85 percent (85%) when tested in accordance with
AASHTO T-99. Method A and T-191 or ASTM D-2922 and D-3017.

When it is necessary to install the pipe in rocky areas. the rock will be removed and replaced with suitable fill material compacted
to proper density. The rock will be over-excavated to leave a 6 inches minimum compacted soil cushion between the rock and
the pipe. For construction accuracy. areas left void by rock removal will be completely filled with compacted material. then
trenched for the pipe as though natural ground. If the rock below the pipe subgrade is fractured or fragmented or if it consists of
large cobblestones or boulders. the replacement fill material will be carefully selected to insure that it is of such gradation that
it will not be removed downward by fluctuation of the water table. In no case will expansive soils be used for fill. A similar
procedure of over-excavation. backfill. compaction. and retrenching will be used where sloughing sand or where soft or spongy
soil conditions are encountered. When expansive clays are encountered. they will be thoroughly moistened by ponding. to
completely expand the soil. and the moisture maintained until the concrete is placed.

Where the pipe is to be constructed through fill materials. such fill shall have stability in the zone of the trench form equal to firm
undisturbed earth. in the area adjacent to the fill.
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SECTION 714
MICROSURFACING MATERIALS
714.1 GENERAL:

Microsurfacing materials shall consist of a properly proportioned mixture of cationic polymer modified asphalt emulsion. mineral
aggregates, mineral filler. water, and other additives.

714.2 AGGREGATE:

714.2.1 Mineral Filler: Mineral filler. as required by the mix design. shall be any recognized brand of non-air-entrained Type
/Tl normal Portland cement that is free of lumps and clods. with a mininuum of 85% passing the #200 sieve. added by weight of
aggregate as specified by the mix design.

Coarse and fine aggregates or ap
714.2.2 Mineral Aggregate: Manerataseresateshaticonsiste —retSreetrorr—oH-
asma=maymsmsmmmn .."‘ mma— e s M - ma By —aagmsa—esizina—sena ~meass 3"': FRESHReeS ;%giﬂ_‘egatesshal]
be 100% crushed with no rounded particles. Nonatural sand will be allowed. The mineral aggregate shall conform to Table 715-1
for gradation only. Application rates shall be 18-24 pounds of aggregate/square vard for Type IL. and 24-35 pounds/square yard
for Type II1.

proved mineral filler shall be per Section 701.

r=g=e lm o aTot =1

The mineral aggregate and mineral filler shall have a sand equivalency value not less than 50 (ASTM D 2419) and be non-plastic.

If more than one kind of aggregate is used. the correct amount of each kind of aggregate needed to produce the required gradation
shall be proportioned separately in a manner that will result in a uniform and homogeneous blend. The final blended aggregate
shall meet the above requirements for grading. sand equivalency. and plasticity.

714.3 BITUMINOUS MATERIAL:

The Polymerized Emulsion is a slow-setting. cationic type emulsion for mixing applications and seal coats. A mininmum of 4%
saturated polymer shall be high sheared into the asphalt prior to the emulsification process. The Agency may choose to sample
the polymerized asphalt for testing. The amount of polymer will be based on weight of polymer and asphalt (total weight) and
be certified by the supplier. The polymerized emulsion will meet the following specifications listed in Table 714-1.



SECTION 715
SLURRY SEAL MATERIALS
715.1 GENERAL:
Shury seal shall consist of a properly proportioned mixture of emulsified asphalt. mineral aggregate. mineral fillers. and water.

All material source must be approved prior to their use. The Contractor will submit material samples at least seven days prior to
start of construction. When requested. additional samples will be furnished during the construction period at no cost to the
Contracting Agency. This is a non-pay item.

715.2 AGGREGATE:

715.2.1 Mineral Filler: Mineral filler shall consist of finely divided matter. such as hydrated lime. portland cement, limestone
dust or fly ash. conforming to the requirements of ASTM D-4318. Mineral filler shall be used only when needed to reduce the
setting time, to improve the workability or to reduce the stripping characteristics of the aggregate emulsion mixture. The mininmum
amount of the required filler will be used and it will be considered as part of the blended aggregate. The expected range shall be
between .25% and 2.0% by weight of aggregate.

Coarse and fine aggregates or approved mineral filler shall be per Section 701.

715.2.2 Mineral Aggregate:

. #wed, The mineral filler will be considered as part of the blended
aggregate. The material shall be non-plastic (ASTM D-4318) with a sand equivalent (ASTM D-2419) of at least 50. The abrasion
loss (ASTM C-131) shall not exceed 35 percent. Ninety percent of the aggregate retained on the No. 50 sieve shall have at least
one fractured face. The gradation of material aggregate shall conform to Table 715-1.

715.3 BITUMINOUS MATERIAL:

The emulsified asphalt used for seal coating shall be quick setting or slow setting as per Section 713.

The quick setting emulsified asphalt shall be of the anionic or cationic quick set type such as QSH or CQSH that will react to
chemically active mineral fillers such as portland cement in such a way that the applied slurry mixture can support controlled

traffic in 45-60 minutes after application. The amount of chemically active filler shall be determined by mix design and field
performance.

Quick Set Emulsion Mix Properties

Shurry Seal Mixing. 70-85 degree F.. Sec. 120 See. Min.

Slurry Seal Setting text. 70-85 degree F.. 1 hour cure No Brown Stain

Slurry Seal Water Resistance Test, 70-85 degree F., 30 minute cure No More Than Slight Discoloration

Slow setting enmlsion may be used when traffic control is not a critical item.

Placement of slurry seal is temperature dependent and should be tested under field conditions.

715.4 WATER:

Water shall be potable and be compatible with the slurry ingredients used.

715.5 TEST CERTIFICATES & REPORTS:

Test certificates and reports for the bituminous material shall be furnished in accordance with Section 711.
715.6 CONVERSION OF QUANTITIES:

Volumetric conversions shall be accomplished in accordance with Section 713.

715-1 Revised 1999



SECTION 716 @

COVER MATERIAL
716.1 GENERAL:

Cover material “chips” shall consist of precoated or uncoated aggregate spread in conjunction with a bituminous or asphalt-rubber
seal coat.

716.2 STONE CHIPS:
. coarse aggregate : ‘
716.2.1 General: The stone chips shall be-esashed-roeleas per Section 701 except as modified below.

716.2.2 Tests: The chips' weight loss shall not exceed 40 percent of 500 revolutions where tested in accordance with ASTM
C-131.

The chips shall not show a loss in excess of 12 percent when tested in accordance with AASHTO T-104 (Sodium Sulfate
Soundness)

A minimum of 75 percent of the material. by weight. retained on the No. 8 sieve. shall have at least one fractured face produced
by the crushing operation. when tested in accordance with ARIZ 212.

716.2.3 Gradation: When tested in accordance with ASTM C-136 and C-117. gradation shall comply with Table 716-1 and/or
Table 716-2.

TABLE 716-1

COVER MATERIAL (CHIPS) GRADATION
For Low Volume Traffic Only

Sieve Size Percent Passing
¥ inch 100
3/8 inch 7/100
1/4 mnch 70/100
#8 0-5
#200 0-2
Table 716-2

COVER MATERIAL (CHIPS) GRADATION
For High Volume Traffic

Sieve Size Percent Passing
3/4 inch 100
Y2 inch 97/100
3/8 inch 70/100
1/4 inch 0-10
#8 0-5
#200 0-2
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SECTION 736
NON-REINFORCED CONCRETE PIPE
736.1 GENERAL.:

The size and classes of the non-reinforced concrete pipe to be furnished shall be as shown on the plans. or as specified under the
item of work for the project of which the concrete pipe is a part.

Strength classes of non-reinforced concrete shall be as identified in ASTM C-14. Class 1 non-reinforced concrete pipe. Class 2
non-reinforced concrete pipe. or Class 3 non-reinforced concrete pipe.

Unless otherwise specified. Class 3 non-reinforced concrete pipe will be used.
736.2 MATERIALS:
Materials used in manufacturing the pipe shall be as specified in ASTM C-14. with the following exception:

Cement shall conform to ASTM C-150, Type II. low alkali. Samples and testing shall conform to the methods designated therein.
The pipe manufacturer shall supply a cement null certificate. in triplicate. for each load of cement delivered. showing the
specification. type. chemical analysis. and quantity. On stockpiled pipe in lieu of the above. the manufacturer shall certify that
the type of cement used meets this specification. Satisfactory facilities shall be provided for identifying. inspecting. and sampling
cement at the mill. the warehouse. and the site of the work. The Contracting Agency shall have the right to inspect the cement and
obtain samples for testing at any of these points. The cement shall be stored in a weathertight. dry. well ventilated structure
approved by the Engineer. Cement salvaged by cleaning cement sacks. mechanically or otherwise. shall not be used in the work.
Cement confaining lumps will be rejected and shall immediately be removed from the site of the work. If the temperature of the
cement exceeds 150°F., it shall be stored until cooled to that temperature.

736.3 PIPE JOINTS:

The joints may be tongue and groove mortared joints. or similar to R-4 or modified R-4 Bureau of Reclamation Through-Bell type
joints using O-ring rubber gaskets. With rubber gasket joints. inside mortaring and outside grouting is not required. Tongue and
groove joints shall be mortared inside and grouted outside. Grouting of outside joints shall be by the diapering method.

736.3.1 Cement Mortar Joints:

(A) The mortar or grout shall consist of 1 part portland cement and 2 parts sand. by volume. The quantity of water in the mixture
shall be sufficient to produce a soft workable mortar. but shall in no case exceed a water-cement weight ratio of 0.53. Where
outside joints are made by the diaper method. the grout shall be composed of 1 part cement to 3 parts sand. and shall be mixed
to the consistency of thick cream. The sand shall conform to Section Z01. and the cement shall conform to Section 725.

776.3
(B) The pipe ends shall be thoroughly cleaned and wetted with water before the mortar or grout is placed. No backfilling around
the joints shall be done until the joints have been fully inspected and approved.

(C) Mortar joints shall be cured by keeping them wet for 3 days or by using a curing compound.

736.3.2 Rubber Gasket Joints: Rubber gaskets shall comply with Section 765.

736.4 CURVES, BENDS AND CLOSURES:

Horizontal and vertical long-radius curves shall be formed by slight deflection at the joints. provided that the maximum joint
opening caused by such deflection shall not exceed 3/4 inch. Short radius curves shall be formed by straight pipe in which the

joints are beveled. The bevel of the pipe shall not exceed 5 degrees. and the total angular deflection for beveled pipe shall not
exceed 10 degrees at any joint.
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