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Precast Concrete Structures



Use this section to specify requirements for precast concrete structures.  This section is intended for small structures such as measurement weirs; inlets for turnouts, pipelines, pumpwells; vaults; and small instrumentation and control buildings.

Precast concrete pipe and manholes are covered under separate sections.

Edit this section as required to suit the Contract requirements.
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PART 1
GENERAL

1.1

REFERENCES

.1
Provide precast concrete structures in accordance with the following standards (latest revision) except where specified otherwise.


.2
Alberta Building Code (ABC)


.3
American Concrete Institute (ACI)



.1
ACI 211.1
Standard Practice for Selecting Proportions for Normal, Heavyweight, and Mass Concrete.


.4
American Society for Testing and Materials (ASTM)



.1
ASTM A276
Specification for Stainless Steel Bars and Shapes.



.2
ASTM A307
Specifications for Carbon Steel Bolts and Studs.



.3
ASTM C260
Standard Specification for Air-Entraining Admixtures for Concrete.


.5
Canadian General Standards Board (CGSB)



.1
CAN/CGSB-1.181
Ready-Mixed Organic Zinc-Rich Coating.


.6
Canadian Standards Association (CSA)



.1
CAN/CSA-A3000
Cementitious Materials Compendium.


.2
CAN/CSA-A23.1
Concrete Materials and Methods of Concrete Construction.



.3
CAN/CSA-A23.2
Methods of Test for Concrete.



.4
CSA-A23.3
Design of Concrete Structures.



.5
CAN/CSA-A 23.4
Precast Concrete – Materials and Construction.



.6
CSA-G30.5
Welded Steel Wire Fabric for Concrete Reinforcement.



.7
CSA-G30.14
Deformed Steel Wire for Concrete Reinforcement



.8
CSA-G30.15
Welded Deformed Steel Wire Fabric for Concrete Reinforcement.



.9
CAN/CSA-G30.18
Billet-Steel Bars for Concrete Reinforcement.



.10
CSA-G40.20
General Requirements for Rolled or Welded Structural Quality Steel.



.11
CSA-G40.21
Structural Quality Steel.



.12
CAN/CSA-G164
Hot-Dip Galvanizing of Irregularly Shaped Articles.

1.2
SUBMITTALS

.1
Provide the following submittals.


.2
Structural design calculations, mix designs, and shop drawings for the precast concrete structures, stamped and signed by a Professional Engineer registered with the Association of Professional Engineers, Geologists and Geophysicists of Alberta, at least 20 days prior to manufacture.


.3
Certified copies of the results of the tests specified in clause 1.3 prior to delivering any structure to the Site.

1.3
QUALITY CONTROL

.1
During manufacture, perform the following tests in accordance with CAN/CSA-A23.2 for each day concrete is placed.



.1
Concrete compressive strength tests at 28 days after concrete placement for at least 2 cylinders obtained from a batch of concrete randomly selected from a particular day’s pour.



.2
Slump tests for the same batch of concrete.



.3
Air content tests for the same batch of concrete.


[.2]
[Notify the Minister at least 5 days prior to pouring concrete for the precast concrete structures.]

1.4
DELIVERY, STORAGE, AND HANDLING

.1
Inspect each shipment of material and timely replace any damaged material.


.2
Handle and transport large precast concrete panels in a vertical position. 


.3
Handle all precast concrete elements in accordance with the manufacturer’s instructions, utilizing the lifting devices and holes provided.

PART 2
PRODUCTS

2.1

MATERIALS 


.1
Provide materials in accordance with the following.


.2
Precast Concrete Structures:



.1
Design precast concrete structures in accordance with CSA-A23.3 and CAN/CSA-A23.4 to resist the governing combination of loads and other requirements as specified below:




.1
Dead load:  Due to the self-weight of the structure.  [Use a minimum load factor of 1.25, and where required include an impact factor due to handling.]



.2
Earth load:  Saturated unit weight of backfill of [21 kN/m3 and a lateral earth pressure coefficient at-rest of 0.5].  [Use a minimum load factor of 1.25.]



.3
Surcharge load:  Equivalent to the greater of 300 mm of earth surcharge or due to the compaction equipment to be used for backfilling. [Use a minimum load factor of 1.5.]



.4
Hydrostatic loads:  Phreatic level at the full supply level or at the top of the concrete with water in the structure or the structure empty.  [Use a minimum load factor of 1.25.]



.5
Occupancy live loads on platforms:  [4.8] KPa.  [Use a load factor of minimum 1.5.]



.6
Other live loads:  [Snow] [wind] [earthquake] loads in accordance with the ABC.  [Use a minimum load factor of 1.5.]



.7
Provide solid walls or slabs having a minimum uniform thickness of 150 mm.



.8
Provide a minimum concrete clear cover for reinforcement of 30 mm.



.2
Design and provide lifting hardware and holes in each precast concrete element. 



.3
Concrete reinforcement:  Billet-steel deformed bars in accordance with CAN/CSA G30.18 or welded wire in accordance with [CSA-G30.5] [CSA-G30.14] [CSA-G30.15].


.3
Structural steel:  In accordance with CSA-G40.21, Grade 300W except provide Grade 350W for hollow steel sections, with a minimum zinc coating of 610 g/m2 in accordance with CAN/CSA-G164. 


.4
Connection bolts:  [Galvanized bolts in accordance with ASTM A307.]  [Stainless steel bolts in accordance with ASTM A276 Type 304.]

.5
Butyl rubber sealant:  Conseal CS 302 manufactured by Concrete Sealants Inc. or Kent Seal No. 2 manufactured by Hamiliton Kent Ltd.


.6
Non-shrink cementitious grout:  [Sika Grout 212, Masterflow 713, or Sternson M–Bed Standard.]


.7
Gate embedded parts:  Refer to Section [
]. 

2.2

CONCRETE MIX

.1
Proportion concrete mixes in accordance with ACI 211.1.


.2
Provide concrete for the precast concrete structures in accordance with the following: 

	Property
	Requirement
	Standard or Test Method

	Cement 
	Type 50 Sulphate Resistant
	CAN/CSA-A3000

	Class of Exposure
	F–1
	CAN/CSA-A23.1

	Minimum cement content
	340 kg/m3
	

	Maximum water/cement ratio
	0.50
	

	Min. compressive strength @ 7 days
	21 MPa
	CAN/CSA-A23.2-14C

	Min. compressive strength @ 28 days
	30 MPa
	CAN/CSA-A23.2-14C

	Maximum coarse aggregate size
	20 mm
	CAN/CSA-A23.2-2A

	Slump at discharge
	80 mm +/- 20 mm
	CAN/CSA-A23.2-5C

	Air content
	5% to 8%
	CAN/CSA-A23.2-4C



.3
Concrete Aggregates:  In accordance with CAN/CSA-A23.1, and consisting of clean, hard, dense, durable, and uncoated sand particles and rock fragments.


.4
Water:  Clean and free from injurious amounts of oil, silt, soluble chlorides, organic matter, acids, alkalis, and other deleterious substances, and in accordance with CAN/CSA-A23.1.  

.5
Air entraining admixture:  In accordance with ASTM C260.


.6
Obtain the Minister’s authorization prior to using any other chemical admixtures.  Do not use calcium chloride or any admixture formulated with calcium chloride.

2.3

SHOP FABRICATION


.1
Install concrete reinforcement and other embedded parts in accordance with CAN/CSA-A23.1.


.2
Produce, place, cure, and finish concrete in accordance with CAN/CSA-A23.1 and CAN/CSA-A23.4, except where specified otherwise.


.3
Do not remove precast concrete components from the casting form bed until the concrete has attained a minimum compressive strength of 21 MPa.


.4
Continuously moist cure all precast concrete components at a minimum temperature of 5°C or steam cure until the concrete has attained a minimum compressive strength of 21 MPa.


.5
Provide finished concrete surfaces that are smooth, hard, and uniformly textured, and free of surface defects, irregularities, and other imperfections.


.6
[                 ].

PART 3
EXECUTION

3.1

EXCAVATION AND PREPARATION OF THE FOUNDATION

.1
Excavate the structure foundation to the lines, grades, slopes, and elevations specified in the Contract Documents.  


.2
The Minister will identify unsuitable bearing soils when encountered at the earth foundation level.  Perform [excavation, as classified by the Minister,] [Authorized Structure Over-Excavation] to remove unsuitable bearing soils and replace with [fill materials] [Authorized Fill Placement] as directed by the Minister.


.3
Compact the base of the excavation to provide a firm foundation of uniform density beneath the entire structure.  


.4
Provide care of water to permit the work to be carried out in the dry.


.5
Provide bedding material as specified in the Contract Documents.

3.2

INSTALLATION


.1
Install the precast concrete structure at the locations, and to the lines, grades, slopes, and elevations specified in the Contract Documents.  The tolerance from the specified lines, grades, slopes, and elevations is +/-25 mm. 


.2
Assemble the precast concrete structures in accordance with the manufacturer’s written instructions.


.3
Apply a 25 mm diameter bead of joint sealant between all connecting precast concrete elements to form a watertight joint.  Fill all lifting holes or unused bolt holes with non‑shrink cementitious grout.


.4
Commence backfilling operations only after the Minister has inspected the installation.  Rectify defects, including any identified by the Minister.


.5
Place and compact fill adjacent to the structure as specified in the Contract Documents. 


.6
Within 600 mm of the structure, remove stones larger than 80mm from the fill material.  Place fill in lifts not exceeding 100 mm in thickness, and compact to the specified density using pneumatic or other mechanical hand tamping equipment.


.7
Compact each lift of fill at the moisture content and to the density specified in Section 02331 – Fill Placement.


.8
Clean the structure of any accumulations of soil and debris.

3.3

REPAIR AND REPLACEMENT OF DAMAGED CONCRETE


.1
Replace any element that suffers structural damage including cracking or other damage, that in the opinion of the Minister, compromises its strength, performance or durability.

.2
Examine all concrete surfaces and clearly mark out spalled or other areas to be repaired.  Obtain the Minister’s authorization of the delineated repair areas and the proposed method and equipment to be used for the repairs prior to commencing the work.

.3
Completely remove all damaged concrete down to sound concrete.  Remove microfractured surfaces resulting from the initial concrete removal process. 

.4
Sawcut the perimeter perpendicular to the surface to a minimum depth of 25 mm.  Do not use any repair method that produces a featheredge.

.5
Prior to placing repair mortar, clean and dampen the surfaces to obtain a saturated surface dry condition except where the repair technique requires a dry surface.  

.6
Place the polymerized cementitious mortar in accordance with the manufacturer’s written instructions.  [Treat the surface of the concrete to be repaired with a compatible acrylic bonding agent as authorized by the Minister prior to mortar filling.]

.7
Construct the repair area slightly proud of the general surface and then grind it to match.

.8
Following repairs, promptly initiate curing and protection in accordance with CAN/CSA-A23.1.

.9
Provide completed repair areas that are tightly bonded to the underlying concrete, and are free of shrinkage cracks or hollow void areas.

3.4

REPAIR OF DAMAGED GALVANIZED COATING


.1
Repair damaged galvanized surfaces with a zinc-rich paint that is in accordance with CAN/CGSB-1.181.


.2
Power tool clean surfaces to be repaired to a bright metal surface.  Apply multiple coats of zinc-rich paint in accordance with the manufacturer’s written instructions to obtain a minimum dry film thickness of 50 microns or greater where required by the paint manufacturer.
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