SECTION 07142 - HOT FLUID-APPLIED WATERPROOFING


BUILDING NO.
SC#

PROJECT NAME


SECTION 312323 - BACKFILLING
PART 1 -  GENERAL

1.1 SUMMARY

A. Related Documents:

1. Drawings and general provisions of the Subcontract apply to this Section.

2. Review these documents for coordination with additional requirements and information that apply to work under this Section.

B. Section Includes:

1. Building perimeter and site structure backfilling.
2. Site filling and backfilling.
3. Fill under slabs-on-grade and/or paving.
4. Consolidation and compaction.
5. Fill for over-excavation.
C. Related Sections:
1. Division 01 Section "General Requirements."
2. Division 01 Section "Special Procedures."
3. Division 03 Section "Cast-in-Place Concrete."

4. Division 31 Section "Excavation".
5. Division 31 Section "Backfilling".
6. Division 31 Section "Rough Grading".
7. Division 31 Section "Trenching".
1.2 REFERENCES  

A. General:

1. The following documents form part of the Specifications to the extent stated. Where differences exist between codes and standards, the one affording the greatest protection shall apply.

2. Unless otherwise noted, the referenced standard edition is the current one at the time of commencement of the Work.

3. Refer to Division 01 Section "General Requirements" for the list of applicable regulatory requirements.

B. ASTM International:

1. ASTM C136 
Method for Sieve Analysis of Fine and Coarse Aggregates

2. ASTM D2992 
Test Method for Density of Soil in Place by Nuclear Methods

3. ASTM D1557 
Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ft-lbf/ft3(2,700 kN-m/m3))
C. State of California – Department of Transportation (CALTRANS):
1. CMM "Materials Manual" 
2. Standard Specifications.
1.3 SUBMITTALS

A. Submit under provisions of Division 01 Section "General Requirements."
B. Submit one 10 lb. (4.5 Kg.) sample of each type of fill to the University for testing by the University's testing laboratory, in air-tight containers at least one work week prior to scheduled backfill placement. Submit water quality documentation.

C. Submit a certified mix design and aggregate sieve analysis conforming with ASTM C136 for controlled density fill, if used. 

PART 2 -  PRODUCTS

2.1 FILL MATERIALS

A. Type A - Coarse Stone, Crushed Rock or Gravel: Free of shale, clay, friable material, sand, debris; graded in accordance with the Engineer’s recommendations and a cleanness value of 75 or greater when tested in accordance with CMM Method No. California 227 or Class 2 material as specified in Section 28 of CALTRANS Standard Specifications.

B. Type B - Class 2, Aggregate Base: As specified in Section 26 of CALTRANS Standard Specifications; free of vegetable matter and other deleterious substances, and shall be of such nature that it can be compacted readily using water, tamping and rolling to form a firm, stable base.

C. Type C - Pea Gravel: Washed, free of clay, shale, organic matter; graded in accordance with the Engineer’s recommendations and have a cleanness value of 75 or greater when tested in accordance with CMM Method No. California 227.

D. Type D - Sand: Natural river or bank sand; or washed sand free of silt, clay, loam, friable or soluble materials, or organic matter; graded in accordance with ASTM C136 and having a sand equivalent of 75 when tested in accordance with CMM Method No. California 227.

E. Type E - Imported Backfill: Nonexpansive soil, free of debris, organic material and clods or rocks larger than 4 inches with a liquid limit no greater than 40 and a plasticity index no greater than 15.

F. Type F - Native Backfill: [Prepared as necessary to be non-expansive,][“As is”,] free of debris, organic material and clods or rocks larger than 4 inches (100 mm).

G. Water: Free of objectionable quantities of silt, oil, organic matter, alkali, or salts.

H. Controlled Density Fill: Controlled density fill will be considered an acceptable alternative to Type E or F backfill at the Subcontractor’s option.

2.2 CONTROLLED DENSITY FILL
A. Controlled Density Fill Mix: Consisting of portland cement, fly ash, water, fine and course aggregate and an air entraining admixture. The proportions of the controlled density fill shall conform to the mix design. Controlled density fill shall have a 28 day unconfined compressive strength from a minimum of 50 psi (0.345 MPa) [Insert Option Here]to a maximum of 150 psi (1.035 MPa) [Insert Option Here].

B. Aggregates that produce the performance characteristics of the control density fill may be submitted for approval. The maximum size aggregate is 3/8-inch (10 mm) [Insert Option Here]; the quantity of aggregate material passing a #200 sieve shall not exceed 12 percent.

C. Air Content:  Not to exceed 6 percent when measured in conformance with ASTM C231.

2.3 ACCESSORIES

A. Geotextile Fabric: Mirafi, Exxon, or equal.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Verify with the University prior to use whether fill materials to be reused are acceptable.

B. Verify with the University if foundation perimeter drainage installation has been inspected.

3.2 PREPARATION

A. Control dust throughout backfill operations.

B. Compact subgrade to density requirements for subsequent backfill materials. Cut out soft areas of subgrade not capable of in situ compaction.  Backfill with the type of material indicated on the Drawings and compact to density equal to or greater than requirements for subsequent backfill material.

C. Prior to placement of aggregate base course material at paved areas, compact subsoil to 95 percent of its maximum dry density at optimum water content –1 percent + 3 percent in accordance with ASTM D1557 to the depth as indicated on the Drawings, but not less than 6 inch (150 mm).

3.3 BACKFILLING

A. Backfill areas to contours and elevations with specified materials after the University has inspected and tested the prepared subgrade to its satisfaction.

B. Systematically backfill by mechanical means.  Do not backfill over porous, wet, or spongy subgrade surfaces.

C. Place geotextile fabric as shown on the drawings.

D. Type A, C or D Fill: Place and compact materials in continuous layers not exceeding 6 inch (150 mm) compacted depth.

E. Type B Fill - Aggregate Base Class 2: Placement of aggregate base shall not proceed until the Subcontractor has obtained the University approval for compaction and grading of the subbase.  Class 2 Aggregate Base shall be placed in accordance with the requirements of the applicable provisions of Section 26 of CALTRANS Standard Specifications.

F. Type E or F Fill: Place and compact material in continuous layers not exceeding 6 inch (150 mm) compacted depth under structures, roads or site structures, and eight inches compacted depth in other areas.

G. Employ a placement method that does not disturb or damage foundation perimeter drainage or foundation waterproofing.

H. Maintain moisture content of backfill materials within –1 percent to +3 percent of optimum to attain required compaction density.

I. Do not backfill against unsupported foundation walls unless approved by the University.

J. Slope grade away from building minimum two inches in 10 ft (50 mm in 3 m) [Insert Option Here], unless noted otherwise.

K. Make grade changes gradual.  Blend slope into level areas.

L. Remove surplus excavated materials from site.

M. Leave fill material stockpile areas completely free of excess fill materials.

N. Surveying of utilities by the University surveyor will be in accordance with Division 01 Section "Special Procedures". Identification tape and tracer wire shall be installed above utilities in accordance with Division 01 Section "Special Procedures".

O. Buried utilities shall not be covered with backfill without the approval of the University Inspectors. Before backfilling over the identification tape and tracer wire, the University Inspector shall verify that the tape and wire have been installed. The identification tape shall not be covered with backfill without the approval of the University Inspectors.

3.4 TOLERANCES

A. Top Surface of Backfilling Under Paved Areas: The surface of the finished aggregate base at any point shall not vary more than [1/2-inch] [13 mm] above or below the grade shown on the Drawings.

3.5 FIELD QUALITY CONTROL

A. Tests and analysis of fill material and compaction tests will be performed in accordance with ASTM standards listed in 1.2, above.

B. If tests indicate work does not meet specified requirements, remove work, replace and retest at no cost to University.

C. Frequency of Compaction Tests: One per 1,000 cubic yards, but not less than one per layer of fill and not less than one per day.

D. Proof Rolling: Prior to backfilling, proof roll areas under site improvements in the presence of the University with a heavy rubber tired vehicle to detect soft zones. The University will determine what areas are soft zones and the corrective measures required.

3.6 PROTECTION OF FINISHED WORK

A. Protect finished work.

B. Recompact fills subjected to vehicular traffic.

3.7 SCHEDULE (unless otherwise noted on the Drawings)

A. One foot wide layer on exterior side of foundation walls, and behind retaining walls and over foundation perimeter drainage.

1. Filter fabric and Type A fill to subgrade elevation, compacted in six-inch lifts with each lift compacted to 95 percent.

B. Below unpaved areas on exterior side of foundation walls, and behind retaining walls and over foundation perimeter drainage.

1. Type E or F fill to subgrade elevation compacted in six inch lifts with each lift compacted to 90%.

C. Fill Under Grass Areas:
1. Type E or F fill, to 6 inch (150 mm) below finish grade, compacted in six inch lifts with each lift compacted to 90 percent.

D. Fill Under Landscaped Areas:
1. Type E or F fill, to 12 inches (300 mm) below finish grade, compacted in six inch lifts with each lift compacted to 90%.

E. Fill Under Asphalt or Concrete Paving:
1. Type B fill, to subgrade elevation, compacted in six inch maximum lifts with each lift compacted to 95 percent.

END OF SECTION 312323.13
� Since the requirement that work complies with the CBC applies to all sections, the requirement is stated once in Section 010000 – General Requirements.
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