BUILDING NO.
SC#

PROJECT NAME

SECTION 02270

CONCRETE CRIBWALLS

PART 1 - GENERAL

1.01
WORK INCLUDED

Concrete cribwalls including excavation, backfill and drainage materials.

1.02 
RELATED SECTIONS

A.
Section 01010 - General Provisions

B.
Section 01210 - Special Provisions

C.
Section 02222 - Excavation

D.
Section 02223 - Backfilling

E.
Section 02279 - Slope Protection and Erosion Control

F.
Section 02722 - Storm Sewers

1.03
REFERENCES

A.
29 CFR - Part 1926 - Subpart P - Safety and Health Regulations for Construction - Excavations, Trenching and Shoring.

B.
State of California Department of Transportation - Standard Specifications (latest edition).

1.04 
SUBMITTALS

A.
Samples: Furnish such quantities of construction materials as may be required by the University for test purposes. The Subcontractor shall cooperate with the University and furnish necessary facilities for sampling and testing of all materials and workmanship. All materials furnished and all work performed shall be subject to rigid inspection, and no materials shall be used in the construction work until it has been inspected by the University.

B.
Submit installation shop drawings showing standard and special details, the detailed plan, section and elevation layout and configuration for the full length of each cribwall. Provide sections or schedules to fully describe the height of each tier of cells (i.e., H1, H2, etc.), the retained height (RH), total height and base width (B) for each modular cell along the length of the wall. The drawings shall be favorably reviewed by the University in accordance with Section 01010  before proceeding with any site work.

C.
After construction, submit a revised set of installation shop drawings to show the as-built condition of each cribwall.

1.05 
DESIGN CRITERIA

Cribwall Configuration: Subcontractor shall configure retaining wall in accordance with the schedule number designated on the drawings for each wall and the actual height of earth retained at each point along the length of the wall. The height of each tier of cells shall not exceed the values in the designated schedule for the maximum retained height of earth (RH) at each modular increment along the length of the wall for each given base width (B). Full headers shall be installed on the base course and the top course. False headers shall not be used at ends of walls or in interiors of multiple-depth walls.

1.06
SCOPE OF WORK AND SUBSURFACE CONDITIONS

The Subcontractor shall have based its bid on and included in the contract price all costs required to complete the work as shown in compliance with applicable law including California Labor Code Section 6707 (see Section 01010, Paragraph 1.03F) and shall retain a qualified Geotechnical Engineer to determine safe angles to excavate cut banks for cribwalls and other site retaining walls.

1.07
CRIBWALL DESIGN AND CONSTRUCTION SUBSTITUTIONS

A.
The University will consider other cribwall designs under the provisions of Division 1. Cribwall units shall be made of concrete only. Each wall unit shall have an open face design which can be filled with earth and planted.  The wall heights and plan layouts are shown on the drawings and are based on a [1:4] [   ] vertical batter. Design substitution walls may be higher due to deeper foundation requirements below ground or the plan location of the walls may vary from the drawings due to use of a different batter. A design substitution must be favorably reviewed by the University before proceeding with any sitework affecting the cribwall construction.


B.
The cribwall configuration shown on the drawings is based on [CRIBLOCK] [  ] cribwall units. Equivalent units by other manufacturers may be submitted for review.

C.
Cribwall design and construction substitutions shall comply with these specifications and the requirements and recommendations related to cribwalls in the geotechnical report.

D.
The cribwall design substitution shall have design foundation bearing pressures not exceeding the allowable foundation bearing pressures and shall have factors of safety of 2.0  for static loads and 1.5 for static plus dynamic loads against overturning and sliding, using the design parameter values in the geotechnical report. The design substitution calculations shall be based on the wall design parameters and allowable soil pressures given in the geotechnical report.

E. 
Design substitution calculations, construction details, and installation drawings and specifications shall be prepared under the responsible charge of, and sealed and signed by a Structural Engineer licensed in the State of California.

PART 2 - PRODUCTS

2.01
CONCRETE CRIBWALLS-Precast Concrete Cribwall Units

A.
Cement: Conform to the requirements of ASTM C150. Use Type II.

B. 
Aggregate: Fine and coarse aggregate shall comply with the requirements of ASTM C33.

C.
Water: Shall be potable and free from any substances deleterious to concrete or reinforcement.

D.
Admixtures: Air entraining admixtures shall comply with ASTM C260. No other admixtures shall be used.

E.
Reinforcement: All reinforcing bars shall be ASTM A615 Grade 60.

F.
Concrete Quality: Concrete used in cribwall units shall yield an end product with a minimum concrete compressive strength at 28 days of 3,000 psi. Either the dry-mix press process or normal wet-mix process may be used.

G.
Design Mix: A design mix shall be prepared by the Subcontractor's independent testing laboratory or by a manufacturer's tested and proven standard mix which obtains the required minimum strength and durability specified herein. The design mix shall be submitted to the University for review.

H.
Manufacture of Cribwall Units: 

1.
Tolerances: Lengths and widths of all units shall be ±1/8 inch of the design value specified by the manufacturer.

2.
Formed Surfaces: Sides of units in contact with other units shall be formed to within the design tolerances specified in Paragraph 8.a above. Units shall be stripable without damage to the concrete, and all surfaces shall have a uniform appearance and be free of honeycombing.

3.
Reinforcing Steel: All reinforcing bars shall be placed and maintained in the design positions within +1/2-inch, but without reducing the minimum cover specified. The minimum cover shall be 1-1/4 inches, in accordance with ACI 318.

4.
Marking: Each pallet of cribwall units shall be marked with its date of manufacture. Marking shall be durable enough to withstand at least 12 months of exterior exposure.

5.
Testing and Inspection: Acceptability of the cribwall units shall be determined based on the results of concrete compression tests and visual inspection. Concrete test cylinders shall be taken during unit construction and tested at regular frequency by the Subcontractor's independent testing laboratory or by the manufacturer's quality control department. The frequency and methods of sampling and testing shall be favorably reviewed by the University prior to fabrication of the cribwall units for the project. Test results shall be submitted to the University on a timely basis, before installation of the units covered by individual test reports. Units shall be considered acceptable for placement when 7-day strengths exceed 65% of the 28-day strength requirements.

2.02
FILTER FABRIC

Nonwoven, water permeable, rot-resistant polyester, polypropylene or nylon material specifically manufactured for subsurface drainage application in accordance with Section 88, CALTRANS Standard Specification and as modified herein:

ASTM D1910 weight, 4.0  ounces per sq.yd. minimum

ASTM D1682 grab tensile strength (1-inch grip), 90 lbs. (in each direction) minimum 

ASTM D1682, elongation, 30%, minimum

Crown Zellerbach Fibretex Grade 150; Mercantile Development, Inc Geofab Type 1115; or equal.

2.03
DRAIN ROCK:

Provide Type [A] [  ] Permeable Rock in accordance with the requirements of Section 02223.

2.04
DRAIN PIPE

Provide perforated and nonperforated PVC drain pipe in accordance with Section 02722.

PART 3 - EXECUTION

3.01
CONCRETE CRIBWALL INSTALLATION

A.
Field Inspection of Precast Units: The University shall inspect and carry out such tests as it deems fit to satisfy itself that the cribwall units delivered to the project site are equal in quality to those specified herein. Where tests of a destructive nature are performed and the units tested are found to be acceptable, payment for the testing and the units destroyed shall be made in accordance with the provisions for Change Orders in Section 01010.

B.
Excavation: The base of the cribwall shall be set on a bench excavated into sound native materials or a properly installed engineered fill as specified in Section 02222. The Subcontractor's independent testing agency will verify the adequacy of the base soil in writing after the preparation of the cribwall base bench and prior to the installation of the cribwall. The testing agency reports will submitted to the University.  Benches shall be horizontal in the line of the wall, and have a fall of [1 in 4] [  ] from the front to the back of the excavation. Finished base excavation shall be to within ±1/2-inch of the required elevation. For cribwalls to be installed in cut areas, the slope of the face of the cut slope at the back of the bench shall be made at the angle or slope required for worker safety as required by law or by a qualified independent Geotechnical Engineer retained by the Subcontractor. The Subcontractor shall allow time in his construction schedule for the University to make the required inspections as the work proceeds.

C.
Cribwall Construction: Cribwall construction shall conform to the lines, grades, design, schedules and dimensions shown on the plans. 

1.
Bedding Material: A maximum of 2 inches of sand or fine gravel approved by the University may be used for bedding material below the bottom course of precast units (stretchers).

2.
Placement of the Units: Units shall be handled and placed such that no damage is caused to their seating areas. The first course of units shall be stretchers or closers, if needed at the end of a wall. Care shall be taken in their placement to ensure firm bedding against the base soil. The cribwall shall be placed in horizontal lifts. The cribwall units shall be placed in the configuration shown on the Subcontractor's favorably reviewed shop drawings. Walls shall be provided with back stretchers for the full height of the wall, except top course. Comply with the crib wall manufactures recommendations and "standard plans" unless more stringent requirements are specified herein. Top course headers shall consist of full headers only. No back stretchers are required on top course.

3. Corners: Where walls join at an angle, it may be necessary to saw-cut stretchers to provide a neatly joined corner. Walls greater than five courses high may require special treatment of headers, see details on the manufacturer's drawings. 

4.
Curved Walls: Where a wall is curved in plan to a radius of less than 100 feet, special stretchers shall be provided or saw-cuts made where necessary to ensure that the gap between stretchers is minimized.

D.
Backfill and Compaction:

1.
Materials: The cribwall cells will be backfilled with suitable native materials approved for this use by the University. A drainage course, at least one foot thick, consisting of Type [A] [  ] Permeable Rock encased in filter fabric shall be placed at the back of the cribwalls as shown on the drawings. Install drain pipe in accordance with the requirements of Section 02722.

2.
Placement: Care shall be taken not to disturb the alignment of the units during backfilling and compaction operations. The areas behind and above the cribwall shall be backfilled to the finished configuration shown on the drawings, taking care to ensure that drainage is diverted from going over the face of the wall.

3.
Compaction: Compaction within the cribbing framework shall be compacted to a minimum of 90% maximum density per ASTM D1556. For single-depth walls and for the front cell of multiple-depth walls, compaction tests shall be taken at the center of the crib cell, approximately one-third of the distance from back stretcher to front stretcher. For all other cells of multiple-depth walls, tests shall be taken centered in the cell. The adequacy of the compaction will be verified in the field by the Subcontractor's independent testing agency and tests reports will be submitted to the University.
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