03USC07/20/15
Section 552. — STRUCTURAL CONCRETE

	Include the following when work is required in this Section.

Edit Materials as required.
	(FLH Transmittal No. 4 04/26/10) & WFL Specification 07/20/15)


Material

552.02 Amend as follows:

Delete the following from the material list:

Elastomeric compression joint seals
717.16

Add the following to the material list:

Concrete coloring agent
711.05

Polychloroprene elastomeric joint seals
717.16

Construction Requirements

552.03 Composition (Concrete Mix Design)  
 Amend as follows:

Delete the second sentence of the first paragraph and substitute the following:

Determine design strength values according to Section 4 of ACI 301, Specifications for Structural Concrete.
Delete the first sentence of the third paragraph and substitute the following:

Verify mixture design with trial mixes prepared according to ACI 301 from proposed source(s) or with previous concrete production data for the mixture design submitted from proposed source(s).
Delete the text of item (v) from the third paragraph and substitute the following:

(v)  Specified design strength (f’c) and required average strength  (f’cr) for the concrete mixture at 28 days based on Section 4 of ACI 301.  When insufficient data is available, select (f’cr) from Table 552-3.  Pending 28-day strength results, a mix design may be approved on the basis that 7-day compressive strength results meet or exceed 85 percent of the required average strength (f’cr) at 28 days.
	Include the following when integral concrete coloring is required.
	(WFL Specification 01/01/04)


Add the following:

Add a coloring agent to provide integrally colored concrete for Pay item [INSERT ITEM NUMBER & DESCRIPTION]. Add enough agent to match the Standard Color Chart Number [INSERT #] of Federal Specification 595B once concrete has cured.

Prepare five square textured test panels with each panel being 1 square foot. Determine coloring agent batch amounts by weight. The maximum amount of coloring agent is not to exceed 10 percent of the weight of the cement. Use coarse and fine aggregates and cement as delivered on the project at the job mix rates with variable quantities of coloring agent as directed by the CO. Provide additional mixing time as recommended by the manufacturer. Give the test panels a Class [INSERT #] finish according to Subsection 552.16.

After the test panels have had at least 2 weeks exposure to sun, the CO will select a test panel to serve as a guide for the colored concrete. Use the same rate of coloring agent used in the selected panel on all relative subsequent work. Include the approved amount of coloring agent in the concrete mix design submittal.

Use an approved form release agent which will produce a minimum of staining, air holes, and hydration discoloration.

	Include the following when P(AE) structural concrete is permitted..
	FLH Transmittal No. 3  06/04/07


Delete Table 552-1 and substitute the following:

	Table 552-1

Composition of Concrete

	Class

of

Concrete
	Minimum Cement

Content

(pounds/yd3)
	Maximum

W/C Ratio
	Slump(1)
(inches)
	Nominal Maximum Aggregate Size(5) (inches)

	A
	611
	0.49
	2 to 4
	1½

	A(AE)
	611
	0.44
	1 to 4
	1½

	B
	517
	0.58
	2 to 4
	2½

	B(AE)
	517
	0.58
	2 to 4
	2½

	C
	658
	0.49
	2 to 4
	¾

	C(AE)
	658
	0.44
	1 to 3
	¾

	D(AE)(2)
	611
	0.40
	1 to 3
	1½

	E(AE)(3)
	611
	0.40
	4 to 6(4)
	¾

	P (Prestressed)
	658
	0.44
	0 to 4
	1

	P(AE)
	658
	0.44
	0 to 4
	1

	Seal
	658
	0.54
	4 to 8
	1½

	ADVANCE \d 4(1) Maximum slump is 8 inches if approved mix design includes a high-range water reducer.

(2) Concrete with a water reducing and retarding admixture conforming to AASHTO M 194, type D.

(3) A latex modified concrete with 0.037 gallons of modifier per pound of cement.

(4) Measure the slump 4 to 5 minutes after the concrete is discharged from the mixer.

(5) Meet the processing requirements of AASHTO M 43, Table 1 – Standard Sizes of Processed Aggregate.


	Include the following when structural concrete is required..
	FLH Transmittal No. 3  06/04/07


Delete Table 552-2 and substitute the following:

	Table 552-2

Minimum Air Content for Air Entrained Concrete

	Nominal Maximum

Aggregate Size(1)
	As Delivered Minimum 

Air Content (2) (3) (%)

	2½ inch
	3.5

	2 inch
	3.5

	1½ inch
	4.0

	1 inch
	4.5

	¾ inch
	4.5

	½ inch
	5.5

	(1) Meet the processing requirements of AASHTO M 43, Table 1 – Standard Sizes of Processed Aggregate.

(2) These air contents apply to the total mix. When testing these concretes, aggregates larger than 1½ inches is removed by handpicking or sieving, and air content is determined on the minus 1½ inches fraction of the mix. Air content of the total mix is computed from the value determined on the minus 1½ inches fraction.

(3) For P(AE) concrete, reduce the as delivered minimum air content by 1.0 % and use a maximum air content of 6.0 percent.


	Include the following when work is required in this Section.
	FLH Transmittal No. 1


Delete Table 552-3 in paragraph (v) and substitute the following:

	Table 552-3

Required Average Compressive Strength When Data

Are Not Available to Establish a Standard Deviation

	Specified Compressive

Strength (f’c)

(pounds per square inch)
	Required Average Compressive Strength (f’cr)

(pounds per square inch)

	Less than 3000
	f’c + 1000

	3000 to 5000
	f’c + 1200

	Over 5000
	1.10f’c + 700


	Include the following in all projects when work is required in this Section.
	(WFL Specification 01/01/04)


552.08 Delivery. Add the following to paragraph (a):

Do not exceed 130 total revolutions at mixing speed, including both initial mixing and remixing. Do not exceed 300 total revolutions, including both mixing and agitating speed.

	Include the following when using Section 552 concrete.
	(WFL Specification 01/28/13)


552.09 Quality Control of Mix. Delete the text of paragraph (b)(4) and substitute the following:
(4) Take samples according to AASHTO R 60 from specified loads. Composite samples are not required. The point of sampling is from the discharge stream at the point of placement. Provide cylinder molds. Make at least 4 compressive strength test cylinders for 6 inch by 12 inch specimens, or 5 compressive strength cylinders for 4 inch by 8 inch specimens. Provide the appropriate initial curing, and transport the cylinders to the project curing facility. Two 6 inch by 12 inch specimens, or three 4 inch by 8 inch specimens will be used for 28-day compressive strength tests. The remaining cylinders will be used for verification, projected strengths, or other purposes specified. Assist in the performing of other tests as requested.
After initial curing, furnish and maintain a suitable environment to cure cylinders according to WFLHD T 23-94. Provide suitable containers to protect and continue the curing of cylinders while transporting. Deliver cylinders to the Vancouver Laboratory according to Subsection 154.02. Cylinders will be tested at 7, 14, and 28 days from the date molded. Ensure cylinders arrive at the Vancouver Laboratory at least 1 day before the designated test date.
	Include the following when structural concrete is required..
	FLH Transmittal No. 3  06/04/07


552.12 Construction Joints. Delete the third paragraph and substitute the following:

When the joint is between two fresh concrete placements, rough float the first placement to thoroughly consolidate the surface and leave the surface in a roughened condition. Clean the joint surface of laitance, curing compound, and other foreign material. Use an abrasive blast or other approved method to expose the aggregate on the joint surface. Re-tighten forms where the joint overlaps the first placement. Immediately before placing new concrete, flush the joint surface with water and allow to dry to a surface dry condition.
	Include the following when using Section 552 or Section 601 concrete.
	(WFL Specification 07/20/15)


552.16 Finishing Formed Concrete Surfaces.   Amend as follows:
Delete the first paragraph and substitute the following:

Finish sound, formed concrete surfaces as described below. If any finished concrete surface that is exposed to view (e.g., piers, columns, web walls, etc.) has become streaked and unsightly due to spilled mortar, leaching, or some other cause, clean and refinish the concrete according to the appropriate class.

Delete paragraph (a) and substitute the following:

(a) Class 1 - Ordinary surface finish. Finish the following surfaces with a Class 1 ordinary surface finish:

(1) Under surfaces of slab spans, box girders, filled spandrel arch spans, and the roadway deck slab between superstructure girders;

(2) Inside vertical surface of T-girders of superstructures; and,

(3) Surfaces to be buried and culvert surfaces above finished ground that are not visible from the traveled way or a walkway.
Begin finishing as soon as the forms are removed. Remove fins and irregular projections from all surfaces that are exposed or will be waterproofed. Remove bulges and offsets with carborundum stones or discs. Remove localized, poorly-bonded rock pockets and honeycombed concrete, and replace with sound concrete or packed mortar.  Fill all holes with mortar in the same cement/aggregate ratio as the concrete being finished, and float to an even, uniform finish.  A bonding agent may be used with the approval of the CO.

Clean and point form tie cavities, holes, broken corners and edges, and other defects. Saturate the area with water. Finish the area with mortar that is less than 1-hour old. After the mortar is set, rub it (if required) and continue curing. Match exposed surfaces to surrounding concrete.

Carefully tool and remove free mortar and concrete from construction and expansion joints. Leave joint filler exposed for its full length with clean, true edges.

Rub or grind bearing surfaces on piers and abutments to the specified elevation and slope.

If the final finished surface is not true and uniform, rub it according to Subsection 552.16(b).

Delete paragraph (b) and substitute the following:

(b) Class 2 - rubbed finish. Finish the following surfaces with a Class 2 rubbed finish:

(1) Surfaces of bridge superstructures except those surfaces designated to receive a Class 1 or other finish;

(2) Surfaces of bridge piers, piles, columns and abutments, and retaining walls above finished ground and to at least 12 inches (300 millimeters) below finished ground;

(3) Surfaces of open spandrel arch rings, spandrel columns and abutment towers;

(4) Surfaces of pedestrian undercrossings except floors and surfaces to be covered with earth;

(5) Surfaces above finished ground of culvert headwalls and endwalls when visible from the traveled way or walkway;

(6) Inside surfaces of culvert barrels higher than 48 inches (1200 millimeter) that are visible from the traveled way. Finish for a distance inside the barrel at least equal to the height of the culvert; and,

(7) Surfaces of railings.

Complete a Class 1 finish according to Subsection 552.16(a).

Create a Class 2 rubbed finish according to steps (1) through (6), below.
(1) Thoroughly wash the surface of the concrete with water. Proceed with step (2) only after completing other work that could affect the surface;

(2) Brush on a mortar approved by the CO at a 1:1 cement/aggregate ratio.

(3) Brush on no more mortar than can be finished in 1 day;
(4) Rub the mortar with burlap or a piece of carpet as soon as it takes initial set (before it reaches final set);

(5) Fog-spray water over the finish as soon as the mortar has reached final set; and,
(6) Keep the surface damp for at least 2 days.

If the mortar becomes too hard to rub as described in step (4), then rub the surface with a carborundum stone and water until form marks, projections, and irregularities are removed.  Random grinding is not permitted.  Leave a uniform surface free from all unsound patches, paste, powder, and objectionable marks.

Continue with the Class 2 rubbed finish until the entire surface has a smooth texture and uniform color.

When steel forms have been used and the surface has a smooth, uniform texture and color including the surface of the filled holes, steps (1) through (6) above may be omitted with the approval of the CO.
	Include the following when concrete footings are to be poured against undisturbed rock.
	(WFL Specification 01/01/04)


Measurement
552.20 Add the following:

The volume of concrete required, outside the neat lines of the footing, to pour against undisturbed rock as shown on the plans will not be measured for payment or subject to adjustment according to Subsection 109.02(c). When the CO directs the removal of material below the established elevation of the bottom of the footing, the volume of concrete required to fill the void will be measured for payment.

	Include the following when compressive strength cylinders are required.
	(WFL Specification 01/28/13)


Delete Table 552-9 and substitute the following:

	Table 552-9

Sampling and Testing Requirements
	Reporting 

Time
	Before producing
	Before producing
	Before batching
	"
	"

	
	Split 

Sample
	Yes
	Yes
	Yes, when requested
	"
	"

	
	Point of Sampling
	Source of

 material
	Source of

 material
	Flowing aggregate stream (bin, 

 belt, discharge conveyor belt, or stockpile)
	"
	"

	
	Sampling 

Frequency
	1 per material type
	1 per mix design
	1 per day
	—
	—

	
	Test Methods Specifications
	AASHTO M 80

AASHTO M 6
	Subsection 552.03
	AASHTO T 27 & 

T 11
	AASHTO T 27
	AASHTO T 225

	
	Category
	—
	—
	—
	—
	—

	
	Characteristic
	Quality
	All
	Gradation
	Fineness 

modulus
	Moisture test

	
	Type of Acceptance (Subsection)
	Measured and tested

for conformance 

(106.04 & 105)
	Measured and tested

for conformance 

(106.04 & 105)
	Measured and tested 

for conformance (106.04)

	
	Material or Product

(Subsection)
	Aggregate source quality

(703.01 & 703.02)
	Concrete 

composition

(mix design)
	Produced aggregate (fine & coarse)


	Table 552-9 (continued)

Sampling and Testing Requirements
	Reporting Time
	Upon

 completing tests
	"
	"
	"
	—
	(1) A single compressive strength test result is the average result from two 6 inch by 12 inch cylinders, or three 4 inch by 8 inch cylinders cast from the same load and tested at 28 days.
	(2) See FLH Field Materials Manual, Appendix B.

	
	Split 

Sample
	—
	—
	—
	—
	See Subsection 552.09(b)(4)
	
	

	
	Point of Sampling
	Discharge stream at point of 

placement
	"
	"
	"
	Discharge stream at point of

 placement
	
	

	
	Sampling 

Frequency
	1 per load
	"
	"
	"
	1 set per 30 yd3 but not less than 1 per day
	
	

	
	Test Methods Specifications
	AASHTO T 121
	AASHTO T 152 or AASHTO T 196
	AASHTO T 119
	Field measured
	WFLHD T 23-94(2)
&

AASHTO T 22
	
	

	
	Category
	—
	—
	—
	—
	II
	
	

	
	Characteristic
	Unit mass
	Air content
	Slump
	Temperature
	Compressive strength(1)
	
	

	
	Type of Acceptance (Subsection)
	Measured and tested 

for conformance (106.04)
	Statistical 

(106.05)
	
	

	
	Material or Product

(Subsection)
	Structural concrete (552.09(b)(3))
	
	


